17 Novenber 2006 1 DESCRIPTION | MAGE PRQIECTI ON APPARATUS 5 TECHNI CAL

FI ELD The present invention relates to an i mage project i DPNovanparadds
provided with an adjuster for .adjusting a degree of elevation of a

proj ected i mage. BACKGROUND ART 10 lxn figquid crystal projectors and ot her

| mage projection apparatuses having video nodul ati ng neans, .an i nage

proj ection apparatus provided mnth an anuster for adjustlng t he degree of
el evation of the apparatus in H?ﬁst the height of the projected
i mge on the 15 screen has been knomn. The adjuster is usually operated
manual | y. In an image projection apparatus provided with an adjuster,
however, when adjusting the height of the projected inage on the screen,
it is necessary to tilt 28MAGE PREOJECHIONeAPPARAZMSar at us and vi ew.t he

i mage on the screen while adjusting the anount of the height of the
adjuster, so there were the disadvantages that the operation was difficult
and fine adjustnent was hard. Further, there was al so the di sadvant ages
that 25 wheneverEdierqesipigmp of the screen was changed, adj ustnent of

t he degree of elevation of the image 17 Novenber 2006
The present invention relates to an image projection
apbaratus provided_ﬁith an adjuStér.for adjustiﬁg a
degree of elevation of a projected image.
BACKGROUND ART |
iO Inlliquid crystal projectors and other iﬁage
'érojection apparatuses having video modulating means, an
image projection apparatus providad with an adjuster for
adjustlng the degree of elevation of the apparatus in
-order to adjust the height of the progected 1mage on the'
'  15 screen has been known. The adjuster is usually operated
manualiy.
-‘In an image projection'appakatus_provided with an
_ adjuster, however, when adjustingrthe height of the
projected image on the secreen, it is necessary to tilt
20  the image projection_apparatus and view the‘image an the
.sdfeen while adjusting the amount of the height of the
~adjuster, so there were the disadvantages that tha
‘operation wasldifficult and fine adjustment was hard. 
Further,‘there was also the.disadvantagés'thaﬁ
- 26 whenever the éosition of the screen was changed;

‘adjustment of the degree of elevation of the iﬁage'




2 projection apparatus was necessary, a long time was needed for the.
settings for projecting the inmage onto the screen fromlfRevemhee2006 _
proj ection apparatus, and also storage of the adjuster into the case was
troubl esone. 5 On the other hand, the. pjojection lens of an inage
projection apparatus is an optical lens, so care nust be taken so as not
to scratch or _dirty it. Therefore, many inmage projection apparatuses
provi de | enE*CAFEBR™ RPPIFHHF IR tTh nersssafy; prbdegttime w95 thi s
reason, in 10 order_to project an inmage onto a screen fromthe inage

proj ecti on Bpfdes: for. tg’@t settimgoffeheieisction Vase 1BEES S Yo CVELY

time. On this point as well, there existed the disadvantages that a |ong

ti me was negg@Egehofromhéheetimiamgs s adtSiorst Emfgj t ' er into the
15 case was troubl esone. DI SCLOSURE OF THE | Ifﬁl\l‘l’l msEnbr%nd??riéPn%é of the

present invehoragepofvittle adjustREe.inidPii8d | s_.havi ng an
adj uster able to adjust the degree of el evatc'?"{ogﬁzjJl [ cﬁé%%lhbmg%%‘?r??' perform

20 . adjsustnent fon ©Re] 86hEPILERd screen _and can easily
return a projecting menber or ot her’ngﬁgv ?%’gﬁ%t'rlrgﬁbgre“rgo"; P& HRIosi ti on

i LT e Rt et L e

Accor di ng téhfbﬁ'éétagsgggttgfsgggt% e%%nhirty it. Therefore; many |
image projection apparatuses provide lens capé on the
projection lenses for protection. For this reason, in’

10  order to project an image onto a screen from the image
projection apparatus, detachment of'the lens cap was
necessary every time. On this point as weii,'there
existed the disadvantages that a long time was needed for
the sgttings and also storage of the adjuster into the

15 case was troublesome.

DISCLOSURE OF THE INVENTION

- Embodiments of the present invention provide an

image projection apparatus having an adjuster able to

adjust the degree of elevation which can easily perform
20 adjustment for Projecting an image onto a screen and can

easily return a projecting member or other elevation

| member to a return bosition (first position).
{ Embodiments of the present invention provide an

. image projection apparatus able to effectively protect

the projection lens.

i ‘mmaggeyding to a first aspect of the pPresent




17 Novenber 2006 3 invention, there is provided an image projection .
apparatus conprising a case having a projection openi ngl17alovembér2906si de; a
projection lens contained in said case and projecting an image through the
proj ection opening of 5 said case; ar adjuster neans having an el evation
menber, lifting said elevation menber froma first position where F a

| ower end o 2| evat i gn _nenber dae ot contact a setting surface of the
bot t om of s%?gQ§§§8$’t%%§ﬁ§h1§ F?@@&ﬂ%dg5§ﬁfWW%QQMHHQ§QQﬁ§qnbwer end of said’

el evation 10 nenger contacts the setting surface of said case and raises a
first side BPPEEPGUEaSE™RY L§iPHg2a BSEt bavang saproisstion spsedoad si de
facing the first _side of said case as a fulcrumand starts generation of
an el evati oRt anfiest; §idernhpr predsiction flensf gonitedned drngisagd kasks
~elevation angl e over that of said second position, and adjusting the

el evati on appfePbpIiegtdngr spedmage lthmough thecprddees ivin bpehifgelbevation;
"a drive control nmeans for controlling the drive of said adjuster neans; an
‘openi ng/kcl osahg aeeber ahosdiedtetr mehnenhavtinbaes efie%aitd on2ReRib@irect i on:

| ens for opening or closing said projection opening; and a |linkage neans

operating |1likeing s8idaklevadibit AEmBBANSrbA HO¥E 331 oQRERLRAI R8I NY
menber so as to open sai'd projection opening during a perlog where™ said.

eIt e 88 LM heRBBh e Rk SRS
' setting surface of the bottom of said case, through a
secohd position where the lower end of said elevation
10 member contacts the setting surface of said case and
raises a first side of said case by using a bottom of
said case on a second side facihg the first side of said
case as a fulcrum and starts.generation of an elevation
angle, to a third position for further enlarging the . |
 }5 .elevafion anglé over that of said second position, and
adjusting the elevation angle of said projection lens‘ih_;
"aCGOrdance with this elevation; a drive control means for -
,cohtrollinglthe drive of éaid adjuster means; an
opening/closing member—locafed at-a front,surface'of séid
20 projectiop lens for opening or closing said projecfion
opéning; and a linkage means operating linked with said
adjuster means to move éaid opening/élosing membe?rso és
-to open said projection opening during a period ﬁhere :
said elevation member is moved from said-first position”

25 to said third position by said drive control means to

moye_said_opgning/closing.member 80 as to close said




nove sai d openi ng/cl osi ng nenber so as to close said 17 Novenber 2006 4
proj ecti on openi ng when said el evati on nenber returns 17 diovaabe 2006 r d
position to said first position. According to a second aspect of the
present ‘invention, there is provided-aa image projection 5 apparatus
conprising a case having a projection opening at a first side; a

proj ection ntai ned i.n said case , and proqjecting an image through the
proj ection %%gﬁﬁ%§18 M- R ety ?naﬁ%%ﬂ|$%ﬁ£%9ﬁ98n?eﬂg@Fn§e§Hr@ﬁevatioh
menber, lifting said elevation nenber froma first position where 10 a

| ower end of *PReSEL 5%?69 Refdéionode seddc Faradt pesiséeni.ng surface of
the bottom of said case, through a second position where the |ower end of
said el evation nrPaBerditpdatheta saeondt aspgecsupfatbeopreaedtcase and
.raises a first side of said case by using a bottom of 15 said case on a
second si deindenhhgonhetherst isi geovlided dn ¢mageaprajbukebum and starts
generation of an elevation angle, to a third position for further

enl ar gi rég t&ppaehéuatbompamgiﬁgeaceaébngabﬂﬁb'gfpyageggggadoggﬁghgon and
adjusting the elevation angle of said-projection |ens in 20 -accordance with

this el evatabna fidstveiqent 50br88aR%iHAM 1eA8NELALLE ALt gﬁ ngééecg‘;.esai d
adjuster nmeans; and elevation instruction buttons provided on a top :

The uren nf PSS A Pefl 1hbd ERREuh BnacBNestign LoBilfy 82°° 1T
‘ .-Séid case; an adjuéter means haviﬁg an elevation member,
-iifting said elevation member from a first positibn ﬁhere'
10 a lower end of the elevation @ember,does not contact a
. setting surface of the bottom of said case, tﬁrough a
second position-where the lower end 6f séid elevation
member cdntécts the setting surface of-said'case and‘.
raises a first side of said case by using a bottdm of
15 - said dase on a secﬁnd side facing the first side of said
case as a fulcrum and starts génerationrof an elevation
angle, to a third position for further enlarging the
. elevation angle exceeding that of the #econd pcsition‘and
adjusting the elevation ahgle of saiq‘ptojectién lens in
20 _accordancé with this elevation; a drive control meéns for
cbhtrolliﬁg_the drive of said adjusﬁer'means; and |
elevétiqn instruction buttons provided-én a top sﬁrfacé
or a Sidé‘sqrfade of said case at a second éide of said
case in the vicinity df said'fulcrum.and-instrucing
.25 elevation of said elevatipn member .

According to the third aspect of the present




25 el evation of said elevation nenber. According to the third aspect of the
‘present 17 Novenmber 2006 5 . invention, there is provi dgtRozambéra9es .
projection apparatus conprisi.ng a case having a projection opening on a
first side; a projection | ens contained i.n said case and projecting an

| mage through the projection opening of 5 said case; an adjuster neans
“having-an el.evation menber, |ifting said elevation nmenber froma first
position whaP¥enEiPBue § 3 BV Ao AMRgR P dGsFig® contact a
setting surface of the bottom of said case, through a second position
where the | BRERTE YSorCOTRTd sdingy & icmsel havimger powdigctd drhepsatinigng
surface of said case and raises the first side of said case by using a .
bottom of 9B & &idyetomidesedordodieddifmcilegst kentiainkedsiite safidsaiade case
~as a fulcrum and starts generation of an elevation angle, to a third _
position fornflupthgectingr gnndmae threughathenprogee tevacependnghat of the
second position, and adjusting the elevation angle of said projection |ens

in accorilansaidi thsehi anchavalsiter meatls Waveag! kAl T3 ichOher®Rl' 0l i ng
- the drive of said adjuster neans; a position detecting neans for detecting

the el evat i QﬂftZQnggﬁiHi ame%tiah?m%s\é%t EES}Bm”S”’@%FﬁZ‘BQes t%?.r aHggeans

for storing the adjusted or set e evation angl e or evati on 585ition
of said el exaiboa-MEARCE: VAEr 818va%i8n ALhKE-CABLLCh TP EOR LO! S the

- drive of said adjuster

setting surface of the bottom of said case, through a
second position where the lower end of sald elevation
10 member contacts the setting surfacelof said cése and
- raises the first side of said case by using a bottom of
said case'oh a second side‘fading the first side of said
case as a fulerum, and starts generation of an elevation
anglé, to a third position for further enlarging thé
15 elevafion angle exceeding that of the second position,
and adjusting the elevation angie of said projecfion lens
ih accordance with this elevation; a drive control means
for controlling the drive of said adjuster means; a
position detecting means for detecting the elevation
20 _positioh‘of said elevation member; and a storage méans
‘for.storing the adjusted or set elevation angle or the
elévation position of said elevation member, wheféin said
drive control means controls the drive of said adjﬁster
means with reference to a detected value of éaidrposition
25 vdetecting méans so that it returns to the elevafion'angle

or the elevatigh position of said elevation member stored




means wth reference to a detected value of said position 25 detecting.
means so that it returns to the elevation angle or theigeNwvahb&ropesition
of said elevation nmenber stored 17 Novenber 2006 - 6 in said storage
means. BRI EF DESCRI PTION OF THE I NVENTIgON FIG 1 is a perspective view of

t he appearance of an inmage projection apparatus according to an enbodi nent
5 of the present.ipvention. FIG 2 is a perspective view of a state where
the image 6Pojs§&$§°at&% ;S Srojects an inmage. FIG 3 is a view for

expl ai ni ng an exanple of adjustnment work of an el evation angle of an inmage
10 proj ection app%%&FEsPEISFGIPEIDQ‘ QFy T8l GNVENgIRSmatic configuration of
an inside of an inage projection apparatus. FIG 5 is a perspective view
of the structure 8EGa Ilndvcmeperspekanivenviet afl ithkagepeashades®r 15 FI G
6 is a view for explaining the operation of the |inkage nechanism FIG 7.
is-a flow char imeeapregamiierohppasatives aticordlig@itons: HddieNtng on
.power of the image projection apparatus to shutting off the power. 0

- BEST MOOE FOR WheKphesErt LiNVeNEioN. Bel ow, an explanation will be given of
an enbodi nent of an inmage -projection apparatus of the

F;G; 2 is a perspective view of a state where the
‘image projection apparatus projects an image.

FIG. 3 is a viewrfor explaihing an exampie of
adjuétment work of an elevation angle of an imege

'. 10. projection apparatus.

FIG. 4 is a view of a schematie configuretion of an
iqside of an image projection apparatus.

FIG. 5 is a perspective view of the structure of a
movement mechanism and a linkage mechanism.

15 _ | \FIG. 6 is a view forrexplaining the operation of
the linkage mechanism.

FIG. 7 is a fiow chart of an example of a series of
eperations from turnipg on pewer of the image projectien
apparatus to shutting off the povwer. —

20 BEST MODE FOR WORKING THE INVENTION
| Below, an explanation ﬁill be given of an
g embodiment of an image projection epparatus of ﬁhé'
rpresent.inventioﬁ with reference to the drawings.
FIG. 1 is a perspective view of the apéearance of
256 . an image projectien apparatus according:te an embodiment_

of the present invention. FIG. 2 is a perspective_view of




. present invention with reference to the drawings. FIG 1 is a perspective

view of the appearance of 25 an image projection appar a7 Novegbar®oeg to an
enbodi ment of the present invention. FIG 2 is a perspective view of 17
Novermber 2006 7 a state where an igage_projection apparatus 1 projects an
I mage. As shown in FIG 1, the inmage projection apparatus 1 is placed on a
desk or other base BS corresponding to 5 the setting surface of the
present invBnftdhe Bherpoan dmpbgePredesitipnc appaaitsisprioyirdedtatist am
projection _opening 2h. This projection opening 2h is opened or closed by
~an openi ng/ tM89fng plate 3. A top surface 2b of the case-2 is provided with
two- 10 elevation instruction buttons 5a and .5b and a power swtch 6.

These el evation iAstshownoinbEIGONS, 58handmbie pPEjbReiBAVBEHPaYALER 6, from
the viewpoint of operability, are arranged in the vicinity of a back

surface 2c bfishplacadeo’ whaeekt Ber 8therabhiskt k8 BQ%&EE%%ﬁHi %tQﬂﬁion even.
15 by the elevation.angle control explained |ater. A bottomsurface 2d of

the case 2 thePse¥tdRg ¥itRachWBr- SHRPELL 18f thedront surface
2a side. The back surface gfde 2C I's %rosggggg&?ﬁéléﬁhﬁo?tf%@#ﬁérs 12.

The case 2 { e ipts Db e .support 20 nenbers 11 and 12.
A clearanceé?gﬁ?ggg%% gg?ﬁeéﬁgghg Egsérgggégﬁdwgﬁg BoPE 8PS PEce 2d of the

. case 2'_ opening 2h. This projectioh opening 2h is opened or

7, closed by an opening/closing-plaﬁe'B.
A top surface 2b of the case 2 is provided with two
1Q elevation instruction buttons 5a and 5b and a power
switch 6. These elevation instruction buttons 5a and 5b
and the power switch 6, from the viewpoint of operability,
'are'arranged in fhe vicinity of a back surface 2c¢ of the
case 2 where there ié a little position fluctuation even
15 by the elevation angle control explained later.

A béﬁtom surface 2d of the case 2 is provided with
tWo Suppor£ members 11 at the front surface 2a side. The
back surface side 2c¢ is provided with support-membérs-12.

' The“cése 2 is supported at 4 points b?'these support
20 members 11 and 12. A clearance is fofmed between the base
BS and the bottom surface 2d of.ﬁhe case 2. |
| As shown in FIG. 2, the image projection apparatusr
1 has a pfojécting member 20 serving as thé elev?tion
-member of the present invention.'The projecting member 20
25 can bé:elevated (moved ﬁp and down) between an

accommodation position inside the case 2 as an example of




As shown in FIG 2, the inmage projection apparatus 1 has a projecting
menber 20 serving as the el'evation nenber of the present Novembéri2006 The
proj ecting nmenber 20 25 can be el evated (nmoved up and down) between an
accomodati on position inside the case £ .as an exanple of 17 Novenber 2006
8 a first position (return position) of the elevation nenber of the

pr esent inv%nttiion and at?.osit'on where the |ower end of the projecting

menber 20 abutisdEaiRRE HHRn EIRE ReRf FiRn eI K St reke@ kiemr i ncl i ni ng
the case 2 5 s%arts to be generated as a second position of the present
invention a the prepenki inwn it andia proibten dhemarbere 20
projectes fromthe bottomsurface 2d of the case 2 and the el evation angle
of the case 1PYsc&hsk afartgdre RERjectine mapben @l Bwats cngaingdte. tihwt e 10

t hat the accommodati on position does not have to be a position where the
entire proj dasien@SramsbrtiRg élevaccnmandiie Edmn imhe Gasey 2R GJRY de a
posi tion where the |lower end of the projecting nmenber 20 does not abut

agai nst bhe stasesBEcank dgaentiedeNeraAtRAhERDAIEIYL JP dgl e. Wien the
proj ecting nenber 20°is |located at the acconmobdation position inside the

Giroct]on paral el o ihe ao BT Bty & AT IR g R | ng
IF_TEETTber 20 f b@@j'fell'ﬁ:ll?@ LRIRRY TR %L%%égte.s from the bottom surface 2d
' ‘ éf the case 2 and.the elevafion angle df the case 2
becomes largef uﬁ.to.the maximum elevation ahgle. Note
_10 that the accommodation position does not have to be a
posit;on_whererthe entire preojecting member 20 is
acgommodated ip-the case 2 and may be a position whére.
the lower ehd of the projecting member 20 does not abut
‘against the base BS and does not generate an elevation

15 - angle.

When the projecting member 20 is lbcated at the

accommodation position inside the case 2, the image

projection apparatus 1 is located in a horizontal

direction‘parallel to the base BS. By the projection of
20  the projecting member 20 from.the bottom surface 2& of

the case 2, the elevation angle of the image projection:

épparatuS'l changes in accardance with the projedﬁion

.amount thereof.'The elevation angle of the projécted

.image prdjected from the projectioh opening 2h onto the
25 lscfeen changes in acqo;dance with the changesof_this

elevation angle.




the case 2, the elevation angle of the image projection apparatus 1
‘changes in accordance with the projection anount thereadf Nothabal2®0ati on
angl e of the projected inage projected fromthe projection opening-2h onto
the 25 screen changes in accordance w h.t he change of this elevation

angl e. 17 Novenber 2006 9 The elevation instruction buttons 5a and 5b are

I nstruction buttog fo_|:L adj'éusti rJigl the el evation position of the projecting
menber 20. For ex f’rﬁl & SYRLEAOPhE NsErugtdiog, butdonge SeropnsuBtoRrsh | s
depressed, during the 5 depression, by the control operation of a control
means 30 neRELEHEFIPR: Buttogs. @mté,ustﬂi@@mﬁeecﬁtﬁmhm&mmidmves
downward fromthe accommobdati on position serving as the first position
toward the 9€cshe p¥siiectinghmembere 20e| Feat ieramigl e vwhergatey ated. |t
projects fromthe bottom 10 surface 2d of the case 2 and abuts against the
base BS. Vkdievahéopr dpetrucgichrbertdd Bl tikeldapatldsies dud iRy S he
downward, the bottom of the back surface (rear surface) 2c facing the

front su?rfadepﬁaseiohbebﬁras:ﬁeZcbhh:&%lab;%!éétrattif&% EN AN ‘%ﬁ%ﬁekﬁﬁi s S

passi ng through the support 15 nenbers as a fulcrum front

surface 2a 3@r@ghgggngﬁtrjaﬁzgg,pfﬁjregkiagl l%qe@h%g&%ib’g%fcﬁt&?%o%a%ﬁ’e%i ﬁ"é{ ses.

When continuing to depress the elevatioh ‘i'nstructi .
-prOJeCtfng-m&?ﬂpe&oagwggﬁe§rgﬂ th8 gggoﬁﬁbﬁgtgggl%B%Qt?%%r%éggiﬂgmg;nﬂn

el evation angle .
_the first position toward the‘éecohd position.ﬁhere the
elevaﬁion ang1e is geneﬁated. It projects from the bottom
10 surface 24 of thé casé 2 and abuts against the base BS.
When the projecting member 20 further continues to move
dowuward, the bottom of the back surface (rear surface)
2¢ facing the front surface 2a of the éase_2 tiltsrabout
'.the axis S using the axis 8 passing through the support
ib membefs 12 as a fulcrﬁm, whereby the front surface 2a
provided with tﬁe projection opeﬂing 2h of the case 2
iises. When continuing to depress the elevation
instruction buttbn 5b, the projecting member 20 moves‘up
to the third position‘where the maximum elevation angle
- 20 ‘is generated and stops. |
On the other hand, when depressing the elevation
' instrﬁction button 5a, the projecting member 20 fises
toward the accomﬁodatién position. When the projécting
member 20 rises from the base BS, the front surféce'2a of

26 the case 2 moves down. Finally, the inclination of the'

image prdjection ;pparatusil disappears;.When the




20 is generated and stops. On the other hand, when depressing the el evation
instruction button 5a, the projecting nenber 20 rises #?MNavembdre006
acconmodat i on position. When the projecting nenber 20 rises fromthe base
BS, the front surface 2a of 25 the casgyg2.noves down. Finally, the
inclination of the inmage projection apparatus 1 disappears. Wien the 17
Novenber 2006. .10 _projecting nenber 20 further rises, it returns to the
accomodat i BFPEStingnmembes e fiumfheiroHimgsp| dtte r@tiusrnmvted thienked wi t h
the el evation of this projecting nenber 20 to open the 5 projection opening
2h. 1 mage | pgepmmofiagionhpogidiient.ion lens 38 (FIG 4) is projected onto
the screen through the projection opening 2h. Note that the
openi ng/ cl osi ng fPheat epdnisgdulorahgcpllhycopenedmoied 05eHeas whithl be
mentioned |ater. The opening/closing structure of this 10 opening/closing

“plate 3 andthbeellavataah SEr @k %x@fjeﬁt‘ingi Hed® R 2leGd UhAPRHAL US |
will be explained later. FIGS. 3A and 3B are views for explaining an

exanpl e pf phejaditushmBpentREk 28l thaqe! §4ahion, %@g,kng g%fet %%gleiéj\%?’%on angl ¢

projection apparatus 1. 15 AS shown in FIGS. 3A an

BN e e e R R
‘,AlternatiVeb¥ojg&tkgnqgggﬁggéaih?nNote that the opening/closing ‘
plate 3 is automatic#lly Qpened or closed as will be
mentioned later. The opening/closing stfucture‘of this
10 opening/closing plate 3 and the internal'structure of the
~image projection apparatus 1 will be explained later.

FIGE. 3A and 3B are views for explaining an example
of the adjustment work of the elevation angle of the
image projection apparatus 1.

15 ‘As shown in FIGS. 3A and 3B, the elevation angle &
is defined as an angle formed by for examplé the base BS
"and-a light axis 1, of the projecﬁion lens usiné,the base

‘ BS as the referenéé. Alternatively, it is defined as.;n
angle formed by the base BS and the Iowermost ﬁortion of

20 the image light L. Note that the eleﬁation angle 6 is
substantially equal to the inclination angle of the case
'2 with respect to the base BS. -

The height on the screen SC_oflthe image light L
projected from the iﬁage projectioh apparatus 1 is

- 25 adjusted by operating ﬁhe elevation instruction buttons

5a and 5b to adjust the elevation angle 6.




angle formed by the base BS and the | owernost portion of 20 the inmage light
- L. Note that the elevation'angle 8 is 'substantially equalNdvemb&e006
inclination angle of the case. 2 with respect to the base BS. The hei ght on
the screen SC. of the image light L _pfpjected fromthe i mage projection
apparatus 1 is 25 adjusted by operating the elevation instruction buttons
5a and 5b to adjust the elevation angle 8. 17 Novenber 2006 - 11 The

el evati on i nst r uc{fhén eBeadAensd ngiteusitiane butdoaise Gaakore Sthamxi's S

passi ng through the support nenbers 12, therefore the imge projected on
the screen. loSetesh ahovs dbed antiid & epersimiggHitgh estad i Qfpfodst ruct i on
buttons 5a and 5b. Further, even if the imge projection apparatus 1 is

inclined, agsesbersfl®n HhereiBre tthe ARGIdd i RicHle & avfd iQ-ddist ruction
- buttons 5a and 5b do not nove nuch at all, so the operability of the

el evation i Be! can! ben vidhicdN %32 ARbR tihg! ¥he WU thiQyd N the same way as
above, the power switch 6 is also [ocated’in the vicinity of the el evation

instructs oninBeirtiehs ob itdorl sINGNAPSLADEIANLS ot i Ghesame

. reason as that for the elevation instruction buttdns * _
o et Fon”BeeHBSFRRIORE SR 8RR e e I TR

: | lthe positions of the elevation instruction buttons 5a and
'Sb do_not move much at all, so théfoperability of the
‘elevation instruction buttons Sa and 5b is very good.

1Q In the samé way as above, the po&er<switch 6 is
also locéted in the vicinity of the elevation instrﬂction
buttons Sa and 5b. The operability is good for the same
?eason as that for the.elevation instruction buttons 5a
and 5b. .

_15 : FIG. 4 is a view of the schematic COnfiguration,of

the inside of the image projection apparatus 1,

As shown in FIG. 4, the image'projection apparatus

1 has a control deviece 30, an amplifier circuit 33, an

electric motor 1, a drive circuit 34, a lamp poﬁer-suppiy i
QQ' 35, a lamp 36, an LCD pénel 37, a projection lens 38, an
adjuster mechanism 50, a linkage mechaniémIGO linking'
'with thé adjuster mechanism 56, and a position dé£ec£or'
70. | |
The drive c;rcuit 34 receives a video signal from
25 an input terminal 45 and drives the LCD'panel 37 baéedZOn

this video signal.




1 has a control device 30, an anplifier circuit 33, an electric notor 1, a
drive circuit 34,-a |amp power supply 20 35, a lanp 36, 1aNdveRbgames 37, a
-projection lens 38, an adjuster nmechani sm 50, a |inkage mechani sm 60
linking with the adjuster nechani sm and a position detector 70. The
drive circuit 34 receives a video signal from 25 an input termnal 45 and
drives the LCD panel 37 based on this video signal. 17 November 2006 12
The LCD panel 37 ZhesLgb ranpded7saghal aspdulvdtieng sigrals rbaiulgdnegat i ng an
i mge to be projected onto the screen SC and neking it incident upon the
projection imemss 8r GeTbealtang 36 ambpe Td ghprdiedtedi td1EHde | mge
generated at the LCD panel 37 via the projection |ens 38 onto the screen

SC. The | anpcpeshr SEURAHY makingPRl @5 c8lRGH MpROWRe L2 o in
accordance with the control signal from 10 the control eV|ce 30 e

proj ection Bgns 38 nagnlfles and emts the light fromthe |anp 36
modul at ed by the LCD panel "37 based on the video signal and focuses it on

| Lhe sereen SC. Thagneaknodgl astgen! 25,7 Usseribed atare s grianoed 15

at the projection ope portron ©
prolectlon 5gﬂér§§edvggntﬁevhgsopggg eBHSvgg the pro;ectlon lens 38

énto the screen SC.
The lamp power supply 35 éupﬁlies electric power tb
the lamp 36 in accordancé with the control Signalrfrom
10 the cqntrol device 30.
| The projectionrlens 36 magnifies and emits the
rlight.frbm the lamp 36 modulated by the LCD panel 37
_based on the video signal and focuses it on the screen SC.
The opening/dlosing plate 3 described abovelis arranged
15 at tﬁe projection opening 2h portion of the‘frdnt surface
of this projection lens 38. When a video image is not
.projectedlfrom the proieqtion lens 38, the.
Qpening/closing plate 3 éloses‘thé projection opehing 2ha
ahd covers the front surface of the pfbjectioﬁ 1;ns 38 to
20 protect the projection lens 38 frdm-scratches,-dirﬁ' étc;
The posxtlon detector 70 detects the p051t10n of
the pro;ectlng member 20 as will be explained latar As
this position détector 70,.use-ié,made of for example a
slide type.poten;iometer,
25 The control device 30 has a processor 31 having a

CPU and a memory 32. The processor 31 performs various_




projected fromthe projection lens 38, the opening/closing plate 3 closes
the projection opening 2ha and covers the front surfacd7doveibey®00pecti on
|l ens 38 to 20 protect the projection lens 38 fromscratches, dirt, etc.
The position detector 70 detects the.ppsiiion of the projecting nenber 20
as wll be explained later. As this position detector 70, use is. made of
for exanple a slide type potentioneter. 25 The control device 30 has a
processor 3PPREFAGTE 2PPUthRJIMEMRENDS? FEorese vprdoussdatat perforns
various 17 Novenber 2006 13 operations and the nmenory 32 stores various
dat a.. The control ThevFeetsol rdevives3fsrenpives det éoputna degretidds of
the position detector 70, an on/off signal 6s fromthe power switch 6, and
i nstructi onsdggrdl 305aef5 thedpbiss tabnt deteptoat 70n hnt bay'sfFa sdgataib and
perforns the on/off control of the |anp power supply 35 and the drive
control of #befebmcthiecpoheer sbithhse] and hasitRpdiiod GAgnalsCoaeretely,
the control device 30 outputs a signal 10 for operating the |anp power

supply 35 tanthebkebat ele bpERaROWR! batRBLYE 33 WAE' Suf RS ORMEb risgnal 6s
fromthe power switch 6 is in the on state, and while outputs a signal

L2 e 0 phIBEEREERSURT crURHY 1 Tip Bl SfHRL YS! B AT Supely
' ' -drive control of the electric motor 51 based on the‘inputr
signals.
Concretely, the control device 30 outputs a signal
10 for operating the lamp power supply 35 to the related
lamp power supply 35 where the on/off Signal 6s froﬁ the
power switch 6 is in the on state, and whilé outputs a
signal for turning off the lamp power supply 35 ﬁo the
related lamp power supply 35 where the on/off signal 6s
‘715 is in the off state. | |
Further, when driving the adjuster meqhanism 50 in
accordance with the operation of the elevétion.
instruction buttons Sa and 5b; thé control device 30 i
6utputs an instruction 30sl for driving the electric
.20. motor 51 and an instruction 30s2 fér defining the
rotation direction to the ampiifier circuit 33. Namely,

- the electric motor 51 can rotate forward or revéfée and
further can rotate at a rotation speed in accordanée.ﬁith.
the magnitude'of the‘drive instruction 301#1. The

28 'rotation direction of the electric motor 51 defines the

elevation direction of the_projectihg member 20, while




Further, when driving the adjuster nechanism 50 in accordance with the
operation of the elevation instruction buttons 5a and 3B Novlab&a®006 ol
device 30 outputs an instruction 30sl for driving the electric 20 notor 51
‘and an instruction 30s2 for defining.tyy _rotation direction to the
anplifier circuit 33. Nanely, the electric notor 51 can rotate forward or

reverse and  further can rotate at a rotation speed in accordance with the
magni t ude ofhehgodpitien seeetc oifotheo rlectmice Mt il dlefdinescttben of t he
~electric nmotor 51 defines the elevation direction of the projecting nmenber
20, while 1eleygaéibor speed of4 thehprodeattiony spedemwf2a.he el ectric notor 51
defines the elevation speed of the projecting nenber 20. Note that the
control device 30Nothkethapl theeconticbludevide 30J the empdiiFiermotor 51
constitute the 5 drive control neans of the present invention. However,

the. nenorycigcuhie 86Nt aakd 4B @@ 3@ réeNsidtoH &3 dMmstSiRna0eneans of the
present invention. The anplifier circuit 33 applies a predeterm ned -

vol t age fhavipgvanceniceblainehsi Bra¢hel PR it | ion 30s2
to the electric notor 51 when for exanple tﬁe-instruétidn@%%% at a | ow

nstructi on Soc1eRbrEr R Khe EPATERT HIGA S onB R B cw ot ¢ he
structure Oétorage means of the presént.inventioh. : .

The amplifier circuit 33 appiies a predetermined

voltage haviqg an -orientation in accordanée with the

10  instruction 3052 fo the electric motor 51 when for
example the instruction 30sl is at a low level and does
not apply voltage to the electric motor 51 when the
instruction 3051.15 at a high level.

FIG. b is a perspective view of the structure.of

156 the adjustér mechanism 50 and the linkage mechanism 60
linking with the adjuster mechanism 50. -

As shown in FIG. 5, the adjquer mechanism,SO‘hés a
érojecting member 20, a worm gear 52, a ge#r 53, and ;
screw shaft 54. —

'20 The worm gear 52 is connected to the output shaft
of the electric motor 51 affixed in the case 2.

The gear 53 is meshed with the worm gear 52;.The
center p&rﬁion of fhis gear 53 is inserted in the shéft

| '54b of the upper end side of thé screwlshaft 54, while
25 the gear 53 is Fixed to the shaft 54b.

The .screw shaft 54 is provided with a thread part




‘15 .t he adjuster .mechanism 50 and the |inkage mechanism 60 |inking with the
adj uster nmechani sm 50. As shown in FIG 5, the adjuster 1mduvamb&modd has a

| “projecting nenber 20, a worm gear 52, a gear 53, and a screw shaft 54. 20

The worm gear 52 is connected to the oy put shaft of the electric notor 51
affixed in the case 2. The gear 53 is neshed with the worm gear 52. The
center portion of this gear 53 is inserted in the shaft 54b of the upper
“end side of °fReha3vie@ 3hkhresd fepmed ops itise oyser &3rcumfexedceee the shaft
54b. The screw shaft 54 is provided with-a thread part 17 Novenber 2006 -
15 54a havFhg &rohteaudf ofntHeorhafs Sdbepfcithisnserencehafths4f pgnt end
of the shaft 54b of this screw shaft 54 is rotatably supported by the
support nenbetabsbliyxsdpported byathe? suppdrithfichbepr 56ngi ebdt kg $REEW
shaft 54 is 5 rotatably supported at the support plate 55 fixed in the

case 2. Thecprej e¢thang ERELEHWEP BAS BEPeheaBErk@WBha8RJS4 YAI ch are bent.
A screw hole 20h in which the thread part 54a of the screw shaft 54 is

fitted iss fostBEablyt BEpRArteAchLSEAR BERLARR! bt 83 i leRLO) ecting
menber 20 is nnvzab y ?%sgrted into a ggpgegh%F§Q§Sngggﬁég Fﬁ Fﬁé support
plate 55 and,gyigded in the elevation direction by this

The projecting member 20 has upper and lower ends -
which are bent. A screw hole 20h in which the thread part
54a of the écrew shaft 54 is fitted is fﬁrmed in the |

10 upper side bent portion. |
Further, the projecting member 20 is moveably
inserted into a guide hole 55h formed in the~support
| plate 55 and guided in the elevation.difection'by this
guide ﬁole 55h.
15 The projecting member 2OVis provided with an arm
"20A. The moveable portion 71 of the poéition detector 70
is inserted iqAan engégement hole 20Ah formed in_ﬁhis-arm.
. 20a. |
The position detector 76'is fdf_éxample a slide
20 ‘type potentiometer and outpuﬁs a voitage signal in'
accordance with the position of the moveable portion 71
~ to the coﬁtrol device 30.

The linkage mechanism 60 linked with the adjﬁster

mechanism 50 is constituted by a link member 61, an arm
25 .ZOA of the proijecting membef 20, an érﬁ 3b formed at the

_ opening/c}oaing plate 3, and a resilient'mgmber.SSﬂ




gui de hol e 55h. 15 The projecting nenber 20 is provided with an arm 20A
The noveabl e portion 71 of the position detector 70 i s 17n&ehbe 4006 an
engagenent hol e 20Ah fornmed in this arm 20A. The position detector 70 is
for exanple a slide 20 type potentigmpger and outputs a voltage signal in
accordance with the position of the noveable portion 71 to the control
device 30. The |inkage nechanism 60 |inked with the adjuster nechani sm 50
i s constituted byTBe[ tARKnEeEbers Bl 45 aahata®l0swipditedrrajent ithg menber
20, an arm 3b fornmed at the opening/closing plate 3, and a resilient nenber
65.. 17 NovERPPOr0ebatfis 69THd Nddhk mettsercsle i, rTHad abl vk Shdtsst g about
the support shaft 69 fixed in the case 2. This 1ink nenber 61 has an

abut ment 61lhalsoeat ebutmente 6liadd cafatidie SHIRRA tsiddalt G afch @t ti ng
~against the tip end of the arm 20A 5 of the projecting nenber 20 and a

l'i nk 61bshacat 6d i ' ) | i nked
i nkage 6lbshagat 68 aRd LbatAiMY aydad e %{;P%dlé@aéﬁe G%fg%A' nke

with the arm 3b of the opening/closing plate | nkage is forned

WU a | BngolokAeDBE bhabe AL mhR i et B ) 36RO ed o0, L o m 3b o

the 10 opening/closing platé 3 I's noveably inserteda. E™hbut ment

 8la of the khakoBRERCE:BL o20th AU RPRY L% I AGLd Nide case 2
- the arm 3b of the opening/closing plate.3.

The linkage 61b is formed with a long hole portion:

~61h into which a pin 3¢ providedlon the arm 3b of the
‘10 opening/closing plate 3 is moveably inserted.

Further, the abutmeﬁt 6la of the iink member. 61
abuts against a stopper 68 fixed in the case 2. The
rotation is defined at the abutment position.

The resilient member 65 links the linkage 61b of

15 the link member 61 and the case 2 and biases the link
member 61 in the direction of an arrow shownzin FIG. 5.
As the resilient member 65, use is made'of for examﬁlela '
coil spring; | |

The opening/closing plate 3 has a holder 35. This

20 .holdér 3a. is rotatably held about the-support shaft 4‘
| fixed.in the casé 2, |

The holder 3a of the openihg/dlosing plaﬁe-s isg
formed with tbe'arm 3b moveably linked with the'linkagé
61b of the link member 61. N |

25 In the adjuster mechanism 50, when the electrié'

mptor.Sl rotates, the wo#m'gear 52 rotates,“whereby.the




rotation is defined at the abutment position. The resilient menmber 65 links
the |inkage 61b of 15 the link nenber 61 and the case A7awdehbas®est he
link menmber 61 in the direction of an arrow shown in FIG 5. As the
resilient menber 65, use is made of fofyexanple a coil spring. The

openi ng/ cl osing plate 3 has a holder 3a. This 20 holder 3a is rotatably
hel d about the support shaft 4 fixed in the case 2. The hol der 3a of the
openi ng/ cl oSFRY EBata@dS the sanavedhafith Sheraftanedb noveably linked with the
. linkage 61b of the Iink nenber 61. 25 In-the adjuster nmechani sm 50, when
the electric notBheBlthet sceew shefivoSmh gedats? r ahat eaojehaeialy the 17
Novenber 2006 17 gear 53 and the screw shaft 54 rotate. Wien the screw

shaft 54 rometber Rlemprejsedin the mTkar AQ4BRM0M IJF WM Al Hd@ction
of the screw shaft 54 in accordance with the rotation direction of the

screw 5 shab 3A. abeoRudin@ Yei thNend YAGIHiGh B2 'H%V%elzllégﬁ%%g ?g

downward by the rotation operation of the electric notor

FIG 6C @resyhees shor aexplaliNgdy t e, g%r (2P Tl ol bfbk Sregechani sm
60." 10 FI GSGA shows a staté \f\lgﬁgre tﬁ'e pr ‘{?L r?o e&ﬁ% W

.aCCOnﬂDdategphgrahgrcagﬁn%aggqbﬁtth ta %%%wgpéggtlon of the

electric motor-51.
FIG. 6A to FIG. 6C are views for explaining the
operation of the linkage mechanism 60.

10 FIG. 6A shows a state where the prOJectlng member
20 is accommodated in the case 2 and at the predetermlned
storage position (the first position of the present
inventi§n).

In-this state, the arm 20A of the projecting member

15' 20 abuts against the aﬁutment 6la of therlink mémber 61:
The link member 61 tries té rotate about the support
shaft 69 in the direction of an arrow Bl by a biésing_
force of the resilienﬁ mémber-SS, but'ﬁhe reéiiient f;rce
of the resilient member 65 is suppresSed by the arm 203,

20 ‘whereby the rotation is limited.r

| In the state shown in FIG. 63, after_the poﬁer:‘
switch 6 is turned on and power is supplied, wheﬁ the
elevation instruétion bﬁtton 5b is pushed'down to give.
the instruction Mraise tﬁe elevatibn angle”, the control
25‘.devi¢e 30 drives the electric mbtor 51 and moves the

projecting member 20 downward as shown.in FIG. 6B. Along




storage position (the first position of the present invention). In this
state, the arm 20A of the projecting nenber 15 20 abut 947a§sembér 2006

abut ment 6la of the link nenber 61. The link nmenber 61 tries to rotate
ahout the support shaft 69 in the dirgegtion of an arrow Bl by a biasing
force of the resilient nenber 65, but the resilient force of the resilient
menber 65 is iﬁp%ﬁessed the arm 20A, 20 whereby the rotation is |imted.

In the stat®dt & Qopprarghmoyamant iof ddverarms @02 0 the t urned on and
power is supplied, when the elevation instruction button 5b is pushed down
to give t hBrPASCting Bembesi 28 t Héree|langrgemerdngife "the e @OA @nd5 devi ce
30 drives the electric notor 51 and noves the projecting nenber 20

downwar d as theoabuitmeRitGe 1eBofAltdwey LihkNmemtear 62006 ¥k asisd t haalownwar d
novenent of the arm 20A of the projecting nmenber 20, the engagenent of the

~arm 20A andthehéiakutember65a eftaldte [Hhek veiEElond hbcvd tRasefbpaatd the
| ink nenber 61 starts the rotation above the support 5 shaft 6 |n t he

directi ch obhhlfit &orew BhebWitBethicdSior tHdGe R HiNey G‘c%'é hRAls er 65. .
When the |ink nenber 61 rotates, the |inkage 61b of the Tink nenbér 61 and

the arm 3b ghrthe QD%HE”QEQHQ§EH ﬂ%g& re connected, so the
openi ng/ cl osi ng p?ate 10 rotatgg about %ﬁg support shaft 4 in the

direction of an wpon the link member 61 rotates, the linkage 61b of
~ the link member 61 and the arm 3b of the opening/elbsing
Plate 3 are connected, so the opening/closing plate 3
10 rotates'about the support shaft 4 in the direction of an
arrow Cl. At this time, the pin 3¢ of the arm 3b ef the
'openlng/cloSLng plate 3 moves in the long hole portlon
' 61h of the linkage 61b of the link member 61.
| By the retation of the opening/closing plate 3
15 about.the support shaft 4, the projection‘opening 2h
closed by the opening/closing plate 3 is opened, and the
projection lens 38 faces the projection opening 2h.
The link member 61 rotates about the support sheft
69 in the direaction of the arrow Bl by the biasing force
20 ,of the resilient member 65, but, as shown in FIG. 68,
stops at a posifion where the abutment 6la of tﬁe link
member 61 abuts against the stopper 68. For this.feason,
the posture.of the link member‘sl-and the openine/clesing
plate 3 is maintained in the state shown in fIG. 6B. In
2b thislstate, the case 2 is located perallel to the base BS

(elevetion angle 6=0). Since the projection opening 2h is




arrow C. At this tine, the pin 3c of the arm 3b of the opening/closing
plate 3 noves in the long hole portion 61h of the |inkdg&Ndnbaf2006e |ink
menber 61. By the rotation of the opening/closing plate 3 15 about the
support shaft 4, the projection openiLngg2h closed by the opening/closing
plate 3 is opened, and the projection |ens 38 faces the projection opening
2h. The link nenber 61 rotates about the support shaft 69 in the direction
of the arroRP8Pesy {the mredanficn damags ¢fn ihe preiedesd ombderh®5, but,
as shown in FIG 6B; stops at a position where the abutnment 6la of the |ink
menber 61 alfgreengflndn tihe stigewlesie Rire tdlievattiaonmngldedmst ure of
the Iink menber 61 and the opening/closing plate 3 is nmaintained in the
state shown in FlDur8Bg Ithe2peiriicsl sihatrey tHee wafe chdratdaraiird parallel to
the base BS (elevation angle 8=0). Since the projection opening 2h is 17

Novermber 20@devati®n apetatictilm Muy®Re! iR ddBR GAL O P RIRStEL onto the
screen SCin the state where the elevation angle 6=0. During the period

where the UpebieReHabe ket ey aldwrird NSt "kt i%&é&ﬁité}{‘ %zf%ji_ﬁr%”““ to
|

nove the 5 projecting nenber 20 upward in the direction en t he

Fhe"ner o Shorstb e by 6 Bttt SFULAITIL !
the project LigoeMPAPR0ERY 51 WY R §. oAt WIS | IRT. S, ST de
inétruction button 5a is depressed; When the prﬁjectihg
.hember 20 is further moved'downward; fhe lower end side
10 " of the projecting membef'ZO projects from an opening 2e
formed in the bottom surface 2d of the case 2. After the
lower end of the projecting memberrzo reaches the base BS,
wheﬁ it further confinues to move downward, as shown in
FIG. GC, the front surface 2a side of the case 2 is
15 pushed.up, and the support member 11 moves away from the
| base BS. |
By adjusting the position of the projecting member
.20 up and down by the elevation instruction buttons 5;
‘and 55, ‘the inclination angle (elevation angle ©) of the
20 case 2 can be adjusted. o
Next, an e#planation will be given of an éxample of
the series of ‘operations frcﬁ turning on the poﬁép of the
image projection apparatus 1 having the above 7
: qonfiguration to shutting 6ff the power‘supply with
.-25 ‘reference to FIG. f. | |

FIG. 7 is a flow chart of an example of the series




10 of the projecting nenber 20 projects froman opening 2e fornmed in the
bottom surface 2d of the case 2. After the |ower end ofi7Noeeab&j2006i Ng
~nmenber 20 reaches the base BS,. when it further continues to nove downward,.
as shown in FIG 6C, the front surfacgy2a side of the case 2 is 15 pushed
up, and the support nmenber 11 noves away fromthe base BS. By adjusting
the position _of the projecting nenber 20 up and down by the el evation

i nst ruct i on®buPPgratignsyfrogy turmd ngnein rdte growewlod (thiee\iatigen angl e 6)

of the 20 case 2 can be adjusted. Next, an explanation will be given of an
- exanpl e of Prhaestipssappagpdust iloke feharhttivonioif dihe fpoweaver of the

| mage projection apparatus 1 having the above configuration to shutting off
. the power supply Rirht,2Eheepewercewitichl & pFovEb@d éni $ha h%g@kchart of an
- exanpl e of the series 17 Novenber 2006 - 20 of operations fromturning on

'the power ofukBacken@beofpibjetthisen 22RRAYEIS thd & @ﬁgalgg eQlelotiiQ pover .
First, the power switch 6 provided on the upper surface Zb of the case 2 is

(Step 5. PHheRcnarrar o PERYRe O QbR I B RIE Y 35 When.
_ the on signal 6s &ﬁefBBHErLEOHE%ESep9$Béct§W%%%E thsaggp$%£Wer
| supply 35 when the on signal 6s is input from ﬁhe power'
~ switch 6 (step S2). |
Further, the processor 31 of the control device 30
10j reads the position information of the projecting member
20 stored in the memory 32 (step 83). Note:that the
position information of the projecting member 20 stored
in the memofy 32 is the position informatidn of the
projecting.member 20 detecﬁed by the position détectof,?O
iﬁ ‘at thé pfeVious shut off of the power.
Thg control device 30 outputs the-instrﬁction 30s1
fcr-driving the electric motor 51 and'the_instruction
:3032 for defining the rotation dife¢tion to the amplifier
circuit 33 based on the read poéitioﬁ‘information of;the
"20 - projecting membér 20.
| By this, the prﬁjecting member 20 starts downward
movement froﬁ the predeterminedAétoiaée éositibnrkStep
As4')'7. | | |
pre tﬁat the dontrol device 30 acquires the
25 - position infofmation of the projecting member 20-

,su¢cessively changing according to the downward movement




"Further, the processor 31 of the control device 30 10 reads the position
information of the projecting nenber 20 stored in the nmemywmBe Apssep S3).
"Note that the position information of the projecting nmenber 20 stored in
the. menmory 32 is the position infornmatpen_.of the projecting nenber 20
detected by the position detector 70 15 at the previous shut off of the
power. The cantrol device 30 outputs the instruction 30s1l for driving the
el ectric notdr B DFPIarting memhan2030s2 for defining the rotation
‘direction to the anplifier <circuit 33 based on the read position

i nformation of th8Y Zbepdepareirdgmemebent2@f Bhet birs;jelhtd ngr ajeftidmg menber
20 starts downward novenent fromthe predeterm ned storage position (step

S4). Note tR&, tthe ddmkagle derhesmildfh &)Wpas tdig vﬁ%r@kﬁﬁ tdHen i nformation
of the projecting member 20 successively changing according to the

downwar d novereingyZ1Naieghe1a@08 rot2kesOlabdit Mhe St (TR 20 BY
t he downward novenent of the projecting nmenber 20, the I'i nkage nechani sm

60 oper aj es andhehebprihecteBaniop@ndnds i2hd iRl %n%dgqggkﬁég§ﬁqgﬁi}hesupport
S By

shaft 4 5 and the projection opening 2h Is opene step this, it
 CRETpre CET TR, AT Bathfel BacuRIS PR SRUGYT AR TR (101!
' _projegtion lens 38 through the projection opening 2h.
The contiol dévice 30 moves the projecting member
20 until the position information of the pijécting
'10 member 20 detected by the position detector 70 and the
position of the projecting member 20 storéd in the memory
 32 match (stgp S6) .
When the projegting member 20 projecﬁed from.the
bottom surface 2d-of the case 2 at the previous shut-off
15 _6f the power, the projecting membei 207projects again
from the bottom surface 2d of the case-2,.whéreby the
case 2 is inclined so as to give an elévéﬁidn aﬁgle 0 the -
'éame as that of the previous time.
After_the movemeht of the projecting member 20
20  stops, when a video éignal is'applied from the ihﬁﬁﬁ
Vterminal 45 to ﬁhe LCD panei 37 Via the drive circuit 34,
- the image modulated and generated by tﬁé LED panéiA37 is
pfbjected to the screen SC (step 87). .
| in.this state, in order to adjust the'height of the -
25 _image projected on the screen 8C, the cOntr§1 device'30

_ dggides if the elevation instruction buttons 5a and 5b




The control device 30 noves the projecting nenber 20 until the positian
informati on of the projecting 10 nenber 20 detected by tlITeNgesibet 2006
detector 70 and the position of the projecting nenber 20 stored in the
menory 32 match (step S6). Wien the_ppegjecting nmenber 20 projected from
the bottom surface 2d of the case 2 at the previous shut off 15 of the
power, the @%gjectin menber 20 projects again fromthe bottom surface 2d
of the case ™ 2F M to Wreard navenent e dowekard movememteb8vati on
angle 8 the sane as that of the previous tine. After the novenent of the
- proj ecting FhOTIRCHNOG RpEbeMRA towides sighad o5 hepeibtgfspm t he

i nput termnal 45 to the LCD panel 37 via the drive circuit 34, the,

i mage nodul dhed ederaduimer atregll dly wéee LagRpaned BTtds s@Y O wdedke the
screen SC (step S7). In this state, in order to adjust the height of the

25 i mage pr ejpextstrd con Butet@nd eRn HC SHeSRDEShr LeVh C6, 39 rileci des i f the
elevation.instruction buttons 5a and 5b 17 Novenber 2006 22 for

i NSt ruct § ng imewakd HIRE EIn=0rs R VGH 4 S‘Eyea{@tirﬁ&rt the BLoI 85t 0g member
ang

20 (or the rising or lowering of the elevation e) were opera ed (step
TRt on e e & Sae and Bhe v SR N PR e SRIERE The
antr0| dthgﬁb%Q %be¥%E§§1%>eﬂﬂégéﬂ¥dégiuction signals 5as and 5bs
to adjust of the elevation amount of the projecting
meﬁﬁer 20_(step S9). By this, the height of the image on
10 the screen SC is adjuéted, |
When the power switch 6 is operated and the off
éignal 6s is input from the power éwitch 6, -the control
device 30 stops the lamp power supply 35 (step S11).
Eurtﬁer, the control device 30 acquires the p?esent_
16 position of the projecting member 20 from the position
detector 70 and newly stores this position information in
the memory 32 (step 812).
After storing the position of the projecting meﬁﬁer
© 20 in the memory 32, the control deviGe 30 reads the 
20 - information of the storage position of the pfojecfing
member 20 stored in the memory 32 and outputs the
instruction'éOSI for driving the electric motor Si and
the-instruction‘SOSZ_for defining the rofation direction
to-the amplifier circuit 33 based on the read.position-

25 information.

"By this, the prbjecting member 20 moves upward-




menber 20 based on these instruction signals 5as and 5bs to adjust of .the
‘el evation anmount of the projecting nenber 20 (step S9).17Bjbovembss; 2006

hei ght of the inmage on 10 the screen SC is adjusted. Wen the power swtch
6 is operated and the off signal 6s-ig3iAput fromthe power switch 6, the
control device 30 stops the |anp power supply 35 (step 511). Further, the
control devi,ce._30 uires.the present 15 position of the projecting
menber 20 frt(?mat%deq%%siq]ﬁﬁ?t x=loi rStﬁ)‘:%Q% RR{A S ofskeR fﬁ]sé)position
information in the mory 32 (step S12). After storing the position of the
proj ecti ng nenber I"Zg"?ﬁen"tllﬁ’éuﬁer?ﬁr yoyenante ofp e Preg@atd ngo mesdngs” t he 20

I nformati on of the storage position of the projecting nenber 20 stored in
the menory 28 d&nvagd fihs pupdetiemmimed i stroarel dosi thrdni rithe frecme|20% ri ¢
nmotor 51 and the instruction 30s2 for defining the rotation direction to
the anplifi &f diheFnoBR:Higer dembah @ edmh posiddionst Ahd pitrtimiriton. By
"this, the projecting nenber 20 noves upward 17 Novenber 2006 23 toward _
the predet e6taned dfher Agmkpasinttienn €ISty i%,3whdrebyhaHE ddlxa@fe MOvenent of
the projecting menber 20 toward the predeterm ned storage position, the

e PPk Temer 61 Sgain, “oncreny (he 1! Hlags. Cherb/ ALY A8 o
' 3 rotates about the support shaft 4 in the direction
lqlosing the proje&tion opening 2h,'whereby the projection
 opening 2h is closed again (ste§‘814). |
10 When thelprojecting member 20 reaches the
 predetermined étorage position, the sto?age'of the
projecting member 20 is completed (step S15).
As described above, according to the presént
embodiment, when electric power is supplied to the image
15 .projeétion appar;tus 1, the projecting member 20 for -
adjusting the elevatign angle 8 of the imagerprojeCtion
épparatus 1l is autématically returned to the positiqn
where the power was shut off the previous time and, afr.
the same time, thelopenihg/closing plate 3 cévering'the
20_ front surface of the projection lens 38 is opened 5y
uﬁilizing the‘movement of tﬁe projecting member 20. By
 this, Preparatory work forlprojecting an image bf'the
image projection apparatus 1 is automatically carried out,
- and the time and procedures required for the preparation
25 _ﬁork whenever the image projection apparatus 1 is.used

- are much reduced.




mechani sm 60 operates. By this, the opening/closing plate 3 rotates about
the support shaft 4:in the'direction closing the proje¢?Noveabeog 2h,
whereby the projection opening 2h is closed again (step S14). 10 \Wen the
proj ecting menber 20 reaches the predejerm ned storage position, the :
-storage of the projecting nenber 20 is conpleted (step S15).. As descri bed
above, according to the present _enbodi nent, when electric power is
suppl i ed to the ifagEhels Bhepeehnbkingpafat thelporre Foojtdet imgasenber 20
for adjusting the elevation angle 8 of the inmage projection apparatus 1 is
aut omat i cal Pyoiecti aedapparasusodi -t byn autiomadichad lyowdoniasy tihet of f t he
~previous time and, at the sane tine, the opening/closing plate 3 covering
the 20 fronpreie¢ttngonemnherpldj adt ithe pereleidrid negeradrtiye utilizing the
movenent of the projecting nenmber 20. By this, preparatory work for
projecting positthge by the cheege phd,cqiti @heappmealtdfel 1S automatically
carried out, and the tinme and procedures required for the preparation 25

- wor k wheneventomsti 68YEyPERHEEhhORhBPBARAL NS /L1bE i HgeP1atee FTUGHJ educed.
17 Novenber 2006 - 24 Further, when gﬁutt?ég of% Pﬁg Sbﬁkr'to the i mage

DOl o e o cbo OB (SO MU S Al T 70
- again greatly reduced. | ‘

Note that, the present invention.is not limited to
the above embodiment.

10 _A' The above embodiment was configured to open or
close the projection opening 2h by rotating the
ppening/closing plate Biabout-the support shaft 4, but it
'is also possible to eﬁploy a configuration wherein the
qpéning/closing plate is slidably provided to open and

15 close the projection opening 2h.

'Fu;ther, fhe case where poWer is transmitted from
the electric motor 51 to the projecting mémber 20 by
.ﬁsing a transmission mechanism comprising the worm ge%r
52, the gear 53, and the screw shaft'ﬁﬁ was exemplified,

I20“but it is also possible not to use the worm Qear 52, but
uée algear train comprising spur gears.

Further,‘in_the abhove embodiment, the elevéﬁidn
instruction_bﬁttdns 5a and 5b were arranged on.the-top

- surface of the case 2, but it i$ also possible to employ

25 _a’constitution wherein they are‘arranged on thé back

- surface opposite to the front surface 2a of the case 2.




5 automatically closing the opening/closing plate 3, the tinme and .
procedures required for the storage work are again greatfiNoveabsads Not e
that, the present invention is not linmted to. the above enbodi ment. 10
The above enbodi ment was configured to,gpen or close the projection
opening 2h by rotating the opening/closing plate 3 about the support shaft
4, but it is also possible to enploy a configuration wherein the

openi ng/ cl odF pisatkeganss i ddin \panWukfihco abcrhanthdd Zlicsaldwe

proj ection opening 2h. Further, the case where power is transmtted from

the el ectri oemst dhesbhaftt [, pmg] ddte nepsietnihet 20ndyt digr a transni ssion
mechani sm conpri sing the worm gear 52, ‘the gear 53, and the screw shaft t4

‘was exenpl i filedtudGemtdid tics ialENmasSHh) anadthid ds |, WNiRgear 52,
. but use a gear train conprising spur gears. Further,. in the above

embodi Nent, sheaalievPiddditan L i DUl Whia and i MELE 3] Fanged on

the top surface of the case 2, but it is also possible to enploy 25 a

consti t ug i OBcHRIkd RALIAAANGS b g BAGK U FAGE Qaposi te to the

front surface 2a of the case 2. 1/ Novenber s Decause, the
D e oS IEr e i il S S oy
| o ~is further impfoved. ' -
Further, in thg above embodiment, when the off
signal Ss.is input from the.power‘switéh 6, the cbntroi
10 rdevice 30 operated to acquire the present position of the
projedting member 20 from the position detector 70 and
pewly store this position information‘in-thé memory 32,
“but it is glso possible to employ‘a constitution,'for
example, storing the position information of the
i5 _projecting member 20 when operating the élévation
instruction buttons 5a and.Sb to incline the image
projection apparatus 1 td the desired elevatidn_angle in
the memory 32 and storing the present‘position “ |
information of the projecting.member'2ﬁ in fhe memory 32
.20 before the off signal 6s is input from the power switch 6.
;Alternatively, it is also possible to store the-
information settipg the elevatioﬁ éngle desired by the
user or the posifion of the projecting member 20 in the
- memory 32. | |
25 | Note that a formula or‘ﬁable indicating the

relationship between the elevation angle and the height




so-cal l ed seesaw switch able to change in posture in 5 accordance with.the
inclination of the case 2 as the el evation instructionlpdNovenber3a0end 5b,
the operability is further inproved. Further, in the above enbodi nent,
when the off signal 6s is input framage power switch 6, the control 10
device 30 operated to acquire the present position of the projecting nenber
20 fromthe posjition. detector 70 and newy store this position information
in the nendPyS351onpgt FhejRropegtippgsmembero28nprBybe ssased: ani dhe for
exanpl e, storing the position information of the 15 projecting nmenber 20
when operaimﬂ@9¥ﬁe°§lEbﬁt¢©ﬁtr©hs@¢UéPEOﬁObubcoqsd5agémd 5t te mdsbi ne the
I mage projection apparatus 1 to the desired elevation angle in the nenory
32 and st orpegsihbepteseat pbsasi bhe ehévathbhoanglet be petj &et kag nenber
20 in the nenory 32 20 before the off signal 6s is input fromthe power
switch 6. thechabghtebysitiohs(elevaposai pbeit0osijope the information
setting the elevation angle desired by the wuser or -the position of the

© proj ect i5ng pEcPeEtPRgimetiber s@nory 32., 25 Note that a fornula or table
indicating the relationship between the elevation angle and the height 17

Novenber 2006 26t pasd tEQhk Qs thgs %ﬁ%%:’ |ngﬁ>€@§%t£$%§g$gggnsmr6d in

the nenory of the control device 3 a
o apparatus 1, the control device 30 controls the drive of

- the adjuster mechanism 50 so as to'obtain the.elevation
_angle or the elevation position of the projecting member

10 20 held in the memory 32 with reference to thé detected
value of the position detector 70.

The above description was made of the example
wherein the adjuster mechanism 50 and the linkage
mechanism 60 for operating the opening/closing plate for

16 oﬁening or closing the projéction opening were linked as
a préférred embodiment of the present invention, but it
- is also possible to operate onl& the adjustér mechanism
50. | |
Note that while an example using-an LCD unit as the
20 . means for pfojeéting the image to the projection iéns was
exﬁlained above, the image projection apparatus of the-
préSent invention is not limited to_ﬁhe case whefé the
ILCD unit is used so far as it is an appafatus of
:providing an image to the projection lené.
25. Further, in the image projection apparatué of the

‘present invention, as mentioned above, the position where




possible to set it as the elevation angle or set it as the. height
position (elevation position) of the 5 projecting nmenbenl72vebertdde6t i me of
restart of the inage projection apparatus 1, the control device 30
controls the drive of the adjuster sreghanism50 so as to obtain the

el evation angle or the elevation position of the projecting nmenber 10 20

held in thetg$nnr .32 . wth reference to the detected value of the position
det ect or 70 PPhEFREEFE 188 BEPETor WSSTVEAY GF tthe @lavsitdonmangier t he

adj uster nechani sm 50 and the |inkage nechanism 60 for operating the

openi ng/ cl o¥PAgpIRI-EtRIY Londadmedy iy theosiasg 2heras cledmtrimimeshaE ng wer e
linked as a_preferred enbodi nent of the present invention, but it is also
possi bl e t otBpefaretonpyitienadjthatted snethanistorag@ phatididmtwashi | e an
exanpl e using-an LCD unit as the 20 neans for projecting the inmage to the
proj ection Hetermasedenpl dheedizbaypostits onfaga PGl Fin@t #AAKANS of the
present invention is not limted to the case where the LCD unit is used so

far as i isfatheppaeatht 9hveRtevhdindg ansoMBEEal Polie iRmOielicORHens. 25
Further, in the inmage projection apparatus of the “present invention, as

ment i oned ape¥§ectifgPRsnbeenovhesenlt NAURURRL 2906 12’ ool 5P Q) ecting
. menber 20 serving as the el evation nenber ‘ :

' ~its entirety, but is partially exposed to the outside of
'the case 2 so long as the lower end of ﬁhe pfojecting
member 20 does not abut against therbase BS corrééponding

iO to the setting surface of the present invention, and does
not generate elevation angle. The second position of the
present invention meéns the position where‘the lower end
of the projecting member 2b serving as the elevation

"member abuts against the base BS and starts tﬁe
: i5 generétion of the elevation angle, whiLe the.third
position of the'prgsent invention means the position
‘ where the_projedting member 20 projects so that the
elevation angle becomes further larger from the secon&
posiﬁion. | ' | *”

20 ' ©  According to the present invention, an image
-projectioﬁ apparatus which can eésily adjust the position
of én im;ge for projecting the image onto the scféén and
aigo can easily return the elévation.member of tﬁe
presént invention (projecting membér_bf the adju;ter

25 medhanism) tc the first position (return‘positibn) is

provided.




was conpl etely contained in the case 2 was determined as the first
position, that is, the storage position was determ ned 1dNdvembéi 2006
position, but the. first position 5 of the present invention may al so be a
position where the projecting nenber 20 iLs not contained in the case 2 in
its entirety, but is partially exposed to the outside of the case 2 so

|l ong as the | ower e éﬁﬁf&%OA&;OjeCtln nenber 20 does not abut agai nst

t he base BS corre di ng surface of the present
~invention, and doe not generate el evation angl.e. The second position of
the present inverltioPifsand dpeepddion earnwiper @rrid ddovwer forrd exsinptlize

proj ecting mermher 20 serving as the elevation nenber abuts against the
base BS and V@¥dqus timages Rraji@echiicn agpadetusdessat i on angle, while the
third position of the present invention nmeans the position where the
proj ecting nenber 20 projects so that the elevation angle becones further
| arger fromthe second position. 20 According to the present invention,
-an image projection apparatus which can easily adjust the position of an
image for projecting the image onto the screen and also can easily return
t he el evati on nenber .of the present invention (projecting nmenber of the
adj uster 25 mechanism to the first- p05|t|on (return, position) is
'prOV|ded 17 hbvenber 2006 28 : :




| NDUSTRI.AL APPLI CABI LI TY The present invention can be applied to for

exanpl e various inmage projection apparatuses. - --- - 17November 2006 ,
Novenber 2006 29 CLAIMS 1. An image projection apparatus conprising: a
case having a projection opening at aJfdrst side; 5 a projection |ens
~contained in said case and projecting an image through the projection
openi-ng of said case; an adjuster nmeans having an el evation nenber,
lifting said el evation nenber from a &S position where 10 a |ower end
of the elevation nenber does not contact a setting surface of the bottom of
said case, through: a ST oA QD P16 Dac hen eapiberd overcansrdéisgt d el evation
menber contacts the setting surface of said case and rai ses a first side
-of said case by using a bmtdomhofidd $aptofaseion Sp&erRgdati slerfastng the
first side of said case as a fulcrumand starts generation of an elevation
angle, to asidﬂefd position for further enl arging. the el evation angle over
that of said second position, and adj usting the el evation angle of

said-prgjection lens iy %&Mlﬁpc&%t&ﬂﬂﬁg evations gagélggdcont rol

means for controlling the
projecting an image through the projection opening of

 said case;
an adjuster means hav1ng an elevation member,
llftlng said elevation member from a flrst position where
10‘ a }ower end of the elevation member does not contact a
setting surface of the bottom of said case, through a
second position where_the lower end of said elevation
.member contacte the setting sﬁrface of saidecase and
. raises a first side of said case by using a bottom.of
15 said case on a second side facing the first side.ef said
case as a fulcrum and starts generation of an elevation
angle, to a third position for fu;ther enlarging>the
_elevation angle.bver that of said second poSitioﬂ,.ane;
adjusting the elevation angle of said‘projection'lens@in
'_20 "accordance ﬁith £his elevation}
| a drive control meaes for controlling the
drive of saidVadjﬁster means ;
an opening/closing member located at a ffoht
surface of said prqjection lens for opening or closing
25 said.p;ojection opening; and |

a linkage means operating linked with said




drive of said adjuster neans; an opening/closing nenber |ocated at a front
surface of said projection’'lens for opening or closing 12¥Ncvamberf®00§ecti on
opening; and a |inkage neans operating |linked with said 17 Novenber 2006
30 adjuster neans to nove said openirgg/ ¢l osing nenber so as to open said
proj ection opening during a period where said elevation nenber is noved
fromsaid fir,st position %o said third positign_by said drive control
means to 5 ﬁgggsgﬁfdmﬁﬁﬁﬁi 8/ Bryei AgifdeRbERing/ glosdng membexi ¢ Bsoj ecti on
openi ng when said el evation nenber returns fromsaid third position to
said.first p8sPPRBnSadd REojRaléopr epebingndupphgasupeadodewhigrt h in
claim 1, wherein said |inkage neans noves said 10 opening/closing nenber to
open sai d pfajiécelevabpeni mgmbakemnssmpded Evani saidefestnpwvestheam said
~first position to said second. position and noves sai d openi ng/cl osing
enber to cl bsesadddthinfepbsbhiopebiyngailicedrsebdcoftevat n@AnBEMASr et urns
fromsaid second position to 15 said first position. 3. An inmage projection
appar at s asosetsaddt bpening)alssingr mémbibessi AsSebd apRar ahg further has
( : 2

~elevation instruction buttons for Instructing elevation of said

.elevatiqn BAEFEct 2HH opening when said elevation member returns
from said third position to said first position.
2. An image projection apparatus as set forth in
¢laim 1, wherein said liﬁkage means moves said
10 opening/closing member to open said projection opening
_when said elevation member moves from said first position
to said second position and moves said oéening/closiﬁg
ember to close said projection opehing when said
elevation member‘returns from said second position to
.15 gsaid first position.
3. An image projection apparatus as set forth in
claim 1 or 2,.wﬁerein |
said apparatus further has elevation
instruction.buttons for instructing elevation of said
20 elevation member, and |
| . said dfive qontroi means controls the_driﬁe
of said adjusﬁer.means to elevate said elevation ﬁember
in accordance with operation of said elevation
instruction buttons during said opération.-
25 - 4. R An image projection appératus as set forth in

claim 3, wherein said elevation instruction buttons are




said drive control means controls the. drive of said adjuster means to

el evate said el evation menber in accordance with oper ati7d¥ovetnbea2006

el evation instruction buttons during said operation. 25 4. An inmage
projection apparatus as set forth in~ 8latrm 3, wherein said el evation

I nstruction buttons are 17 Novenber 2006 31 provided at a top surface or

si de surfacgrefrisRid zGase c side of said case near said
ful crum 5 9An |lnageapro%1 etg) i (Sstr‘lﬂgjpﬁ%gera FusHE sselfrlfaocf?kf’ Fald £3a5q at

wherein: 5 ggid iy roI means conprises a notor and a screw neans
for elevating sai g \Lll%le\%gﬁt ol s?%m Fikerumt ati on of said
motor, ‘and said Linkagg neans_has 10 an el astic menber biasing said
openlng/cI03|ng nefber é@%?ﬂepEPégpﬁg°Bra@ﬁéﬁﬁﬁgss&ﬁdsemrﬁbe¢hl@n
‘opening, and.a |ng neans engaging with a projection of said elevation
‘menber to sHpPrBsS/ nWPEXEAP0f said 15 opening/ cl osing menber agai nst the
elastic force of said -elastic nenber when said el evation nmenber is
positiored at said fir%Q1®o@rtV©ncenﬂrdlsmegagiagmpk&besaid proj ection of
said el evation nenber to nake said opening/closing nenber nove by the
_elastic force of said a motor and
a screw means for elevating said elevation
member in accordance with rotation of said motor, and
said linkage means has
i0 an elastic member biasing said
opening/closing member to a side closing ‘or opening said
projection opening, and
a link means engaging with a projection of
said elevation member to Suppress movement of said .
15 'opening/closing member against the elastic force of said
elastic member when said elevation member is positioned
at said first position and disengaging with said
projection of said elevation member to make said
:opening/clqsing member move by the eiastic force of said
-20:_elast1c member to open or close said prOJectlon openlng
'when said elevation member moves from sald flrst rositoin
to said second position.
6. An image projection apparatus as set forth in
claim 1, wherein said apparatus further-compriseé:

o 25 : ' a p051t10n detecting means for detecting an

elevatlon p051t10n of said elevatlng means, and




20 elastic nmenber to open or close said projection opening  when said

el evation nenber noves fromsaid first positoin to sai disNownthepd®ia i on

6. An inage projection apparatus as set forth in claim1l, wherein said
apparatus further conprises: 25 a posigpon detecting nmeans for detecting an
el evation position of said el evating neans, and 17 Novenber 2006 - 32 a

storage neans for storing g settigg of an elevation angle or a setting of
an el evation position of S58F898 BEaPSofokefifering anseditisgedfebovat i on

angle or elevatign position of said el evation nmenber, and 5 wherein said
drive contr SHSYEAAOTCARELS O Re Safitiive off sai dlavjatsitcer mrecihtairis e t h
reference to a, detected value of said position detecting neans so as to
gi ve the sef2fefdevatigngmemberser anewativertenbsilidvaiticai GiRfld rsai d

‘storage neans when restarting said image 10 projection apparatus. 7. An

i mage proj eBLlRYRtApparasitios oft shir klievatilod Mdmbadhergiq said. drive
control neans returns said elevation nenber of said adjuster‘neans to said

first position and cl oglesresn dspi@j @61 €NcORLPLDIMBYNS2hAnLRols the
openi ng/ cl osi ng nenber when power off. 8. An inmage projection apparatus as

clevati on menber of Sa1d adiuarer meanafsRORER, rERNENE KO = ¢
' detected.value of said‘position detecting means so as to
give the set elevation angle or set elevation position
stored in said storage means when'reétartinglséid image
i0 projection apparatus.

7. An image projection apparatus as set forth in
¢laim 6, wherein said drive control means reﬁurns said
elevation member of said adjuster means to;said first

" position and closes said projection opehing by'séid
15 opening/closing member ;heh power OFF.

8. An image projection‘apparatus as set forth in
claim 1, wherein said drive control-méans returns said
elevat;on membef éf said adjusfer meéns to séid first‘
position and closes said projection opening by said

20  opening/closing member when power is turned off;

9. An image projection apparatus as set forth in

claim 1, wherein said apﬁaratus further comprisesf
a position detecting means for detecting an
elevation position of said elevatihg means, and

25 a storage means for holding a detected value

of said position detecting means right before.the power




position and cl oses said projection opening by said 20 openi ng/ ¢l osi ng
menber when power is turned off. 9. An inage projection HpNavamihes 2066 set
forth in claim1, wherein said apparatus further conprises a position
detecting neans for detecting an el eva3i en position of said elevating
means, and 25 a storage neans for holding a detected value of said ,
position detggti MBS re_the wer 17 Novenber 2006 33 _ of
sai d i mage o§€j%%??on a%%a¢g$329§%§ntEPH%HQEFF,wﬁﬁdtuﬁﬁéﬁePﬁfsaﬁﬂddrive
control neans refers to.a det ect ed, val ue of said position detecting nmeans
and adjusts the positi Ch iR Pt meprherafensite an st or ed

in said stcwé$¢%ém%gw en wer of said inmage projection apparatus is
turned on agaf h. U9 VR et $rbf Resbhiappdeteating meantoahd in  clai m

4, further %%%frisinqvg swtch provided in the vicinity of sai d el evation
instructi on HHIYE Fhe BEstbien nef t$wigoskevaticai dembaygetr shect i on
" apparatus on and off. 11. An image projection apparatus as. set forth in
PP: e \ 3 : . .
claim1, Snhdsiting ¢ taned atussdid thesragemnéses whath d8oweFOGH! 84iHg means
for nodul ating a video signal to 15 generate an inmage and make it strike
_ | ating le g 2 gent .
sai d proj ectimage pregrs;tiond agreneitusald €itndd CONtiQh; geans turns on the
10.  An image projection apparatus as set forth in.
. claim 4, further comprising a switch provided in the
Vicinity of said elevation instruction buttons for
10 turning the power of said iamgé projection épparatus on
- and off. |
11. An image projection apparatus as. set forth in
claim 1, wherein said apparatus further comprises a video
modulating means Ffor modulating a video signal to
15 generate an image and make it strike said projection .
leans, and
wherein said drive control means turns on the
power of said video modulating means ﬁhen_power is tukned
on by said power switch and cuts off the power of said
20 video modulating means when the power is turned off.
12, An image.projection apparatus comprising:
a case haviog_a projection opening atla first
side; | |
a projection lens contéined in said case and
26 projecting an image.through the projection opening of

said case;




power of said video nodul ati ng neans when power is turned on by said power
-switch and cuts off the power of said 20 video. nodul atilvgNowaiber 060 t he
power is turned off. 12. An inage projection apparatus conprising: a case
having a projection opening at a first 34si-de; a projection |ens contained
in said case and 25 projecting an inmage through the projection opening of

sai d case; 17 hbvenberlggpgduhs%é an aq*u ter. means having an el evation
menber, |ifting said elfevalPon WenBERHs SIRE R At fdevatiion wember a | ower

end of the qhgﬁggggqsqﬁfb r-dqgs not contact a setting surface of the
bottom of said case,"1 O%Em’ad P AYMEpoSFem o Gies powi tooerwiesrk of
sai d eIevatiog_ menber contacts the setting surface of said case and
raises a first ¥fe Vi L Fhasd 955a tisomgnentyet tdmeoinos aishtase HN a-
second side facing the first side of said case as a fulcrumand starts
generati on SN dnnfiase ©of ding dotimm dfhi gzl Pasddd OneHUudnird her
enlarging the elevation angle exceeding that of the second position and
- adj usti né t Feceinel, pisirtimmgiwheofe ddied i P aNisid 1 ARAATSaNce with
“this elevation; a drive control means for controlling the ~157drive of  said
adj ust er memesbeanconitavAlsi Ghe RS YhArEdLBE QY 964004
raises a first side of said case by using a bottom of
said case on a second side facing the first side of said
case as a fulerum .and starts generation of an elevation
10 Aangle, to a third position for further enlarging the
. elevation'angle exceeding that of the second position and
adjusting the elevation angle of said projection lens:in
accordance with this elevation;
a drive control means for controlliﬁg the
15 drive of said adjuster means; and
elevation instruction bﬁttons provided on a
qu‘surface or a side surface of said case at a sécond
side of said case in the viciﬁity of-séid fulcrum and‘
instrucing elevation of said elevatidn‘member.
20 13. An image projection apparatus as set forth in
claim 12, further having a switch provided in the
vicinity of said elevation instruction buttons for
- turning the power of said iamge projection apparatus on
and off.
.25 - 14.  An image projection apparatus comprising:

a case-having a projection opening on a first




top-surface or a side surface of said case at a second side of said case
in the vicinity of said fulcrumand instrucing el evati dif NdveadecR0ficevat i on

menber. 20 13. An inage projection apparatus as set forth in claim 12,
further having a switch provided in +h¥ wicinity of said elevation

I nstruction buttons for turning the power of said iange projection
apparatus ogjigand off. 25 14. An inmage projection apparatus conprising: a
case having a projection opening on a first 17 Novenber 2006 35 _ side; a

projection | ens contain .n.sajd case and rojecting an inmage through the
proj ection openi ng of %g%o%ggt}og ﬁ“ﬁd?ﬂ%gé%“ﬂ‘éah% paviingasa ahdvation

nmenber, Ii%#gsg gaid el eyation nenber froma first position where a |ower
end of the €l evatiroldnBhbiP2g8eshrougbofhecpraiessionngpesintaocg of t he

“bottom of said.case, through a second position where the |ower end of said
el evation 182M@nB8FScontacts the setting surface of said case and raises
the first side of said case by using a bottomof said case on a second
side fad ng the first Siniadfuster memse havind Wi eTvAOLbS tRkiiSar,
generation of an elevation angle, to a third position for further _
erl ar gi ng thef 4@l evid i ehewati en excabdingréfah ofrbhepSEELDGn PARLELON.
| a lower end of the elevation member does no£ contact a
3sétting‘surface of the bottom of said case, through a |
second position-where the lower end of said elevatiocn
10 member contacts the setting surface of said case and
raises the first side of said case by using a bottom of
éaid case on a second side facing the first side of said
case as a fulerum, and starts generation of an elevation
angle,‘to a third position for further enlarging the
15  elevation angle exceéding that of the second position,
and adjusting the elevation angle of said projection lehs
‘in accordance with this elevatioﬁ; | | |
a‘drive control means for cohtrolling the .
drive of said-adjuster means; a position detectiné means
20 fbr detecting the elevation position of said elevafioh
meﬁber; and
a storage means for storing the_adjusféd'or '
‘sef_elevation angie or the elevatioﬁposition'of'ééid
elevation member, wherein |

25 : said drive control means controls the drive

- of said adjuster means with reference to a detected value




and adjusting the elevation angle of said projection lens in accordance
with this elevation; a drive control neans for control | iWgNérembetl2606e of
sai d adjuster neans; a position detecting nmeans 20 for detecting the
el evation position of said elevation- A6nBer; and a storage neans for
storing the adjusted or set elevation angle or the el evation position of

said el evatiron ; ejn 25 said drive control neans controls the
drive of said adju ?&1%3‘?@%%%% AR 39 Ehafetketzaturnactay

Novenber 20 of_.sai d sition _detecting nmeans so that it returns to
the el evati ggea%g'leé'a&ﬁ%@%q&/ﬁ dhssievatnieon resitiel evatsadid nenber
stored in said storage neans. 15. An inmmge projection apparatus as set
forth in 5SCPYP PR, MHABEE Ftexied dontsedid drtiamageansaront rol s the drive
of said adjuster. means to return said elevation nenber to said first

posi tion when powtP-is dirHedgenPraABSTRAGE apparhtegeapr 8ReCFbeRnappar at us
of the present invention provided with a case 21 a projection lens 38 for
proj ectithg Ghaifadd f wbereipr sped icom topdnidig v Mfand RSR3%As e

openi ng/ cl osing-plate 3 for opening or closing the projection opening 2h
for the prodetveonfobaid adjuster means to return said elevation

- member  to said first position when pPower is turned on.




the projection | ens 38; an adjuster nechanism 50 having a projecting
menber 20 projecting froma bottomsurface of the case 2 7%Nowdjbas2008n

el evation angle and adjusting the projection anount of the projecting
menber 20 to adjust the elevation argB@ ef the projection lens 38; a
control device 30 for controlling the drive of an adjuster mechani sm 50;
an electric notor 51; and a |inkage chani sm 60 for operating the
openi ng/ cl osing plate 3 for opening TRAG, ng the projection opening in
accordance with an el evation of the projecting nenber 20, wherein the

el evation angl e of the case 2 is adjusted by noving up and down the

proj ecting nenber the opening/closing plate 3 is operated in accordance
with the novenenth‘“oflmﬁﬁé PrSIES %me PR 23 tof dben pavedend Ose t he

prOJectlon openi.ng 2h.
“invention provided with a case 21 a projectlon lens 38

5 for projecting an image from a projection opening 2h of
the case; an opening/closing. plate 3 for opening or
closing the projection opening 2h fof the proﬁectiqn-of‘
the projecfion lens 38; an adjuster mcchanism 50 having a
projecting member .20 projecting from a bottom surface of

10 the case 2 to adjust an elevation aogle and adjusting the
projection amount of the projecting member 20 to adjust
the elevation angle of the projection lens 38; a control
device 30 for contrclling the drive of an adjuster
mechanism 50; an electric motor‘51; and a lihkage

ib ,ﬁechanism 60 for operating the opening/closing plate 3
for opening or closing the projection opening in
accordance with an elevation of the‘projecting member 20,
wherein the elevation angle of the case 2 is adjﬁstod-by
movihg up aod 60wn the projecting member 20, the |

ZQO opehing/closing plate 3 is opefated in accordance with
the movement of the pro;ectlng member 20 to open and

close the pro;ectlon openlng 2h.




