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

the degree of elevation of the inage 17 Novermber 2006 2
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'




proj ecti on apparatus was necessary, a long tine was needed for the
settings for projecting the image onto the screen fromlfRevemhege2006

proj ecti on apparatus, and al so storage of the adjuster into the case was
troubl esone. 5 On the ot her hand, the, pjojection |lens of an inmage
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 | en8*EAFE }om ﬁthadf‘?tﬁlé"ct‘F% negeesafy; Proéegttime FRE this
reason, in 10 order totg@;n ect an imge onto a screen fromthe inmage

proj ection ﬁﬁﬁgﬁﬁlt For. settimgoffeheieisction Vase 1BEES S Yo CVELY
time. On this point as well, there existed the di sadvantages that a | ong

ti me was neéﬁé‘eeﬂofromh@heem.am p&i‘tﬁbé&t&‘a_%rﬁ"té\i?{é%_eafgjst d&l %er into the
15 case was troubl esone. DI SCLOSURE OF THE | NTI ON Enbo S of the

présent invehoragepofvicle adjustRIC.id¥PiER | &ﬁaag vin
adj uster able to adjust the degree of el evatc%yo%é cﬁé%%%brhg%%?r??/ perform

20 . adjsustnent fon ©Re] 86hEPILERd screen _and can easily
return a projecting member or other ngﬁ ?%g trlré"??bgre“rgo"; A&t dFRGSosi ti on

(first posigiefdetESRO sihe pre ntlon provi de .an i mage
proj ection %ppj;%gt us #g@ggﬁu fect Ve %ﬁtcélle N85 sh&Efommt dre | ens.

According teufed 1451 8SREE! e8! sb0G (R3S, LT Noyember 2000 3

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

16 case was troublesome.

DISCLOSURE OF THE INVENTION
" Embodiments of the pPresent 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).
1 Embodiments of the present invention provide an
. image projection apparatus able to effectively protect

the projection lens.

i B Accordlng to a flrst aspect of the present




I nvention, there is provided an inage projection apparatus conprising a
case having a projection opening - at a first side; a pradjé¢livesber 2806
contained in said case and pr.ojecting an image through the projection
opening of 5 said case; an adjuster meadns having an el evati on nenber,
lifting said el evation nenber froma first position where F a | ower end of

the el evati does _not. cont act setting surface of the bottom of
sai d case, JE2ﬂroug SE g:g'cond 1ﬁo?rt°v&ﬁie%né‘t“e ’ﬂ‘?%q Sre3estd B said el evation’
10 menber contactgpthe.settln%lsurface of said case and raises a first side

of said casBFPBY BSPfg “BTBEI MR Cogicd hexdadr predestd ol dwendaiang t he
first side of said case as a fulcrumand starts generation of an el evatiaon
angl e, to a2En?r8ipssi 6i6s /f 8r Projersiocnnilang wgnthd nks dlnesatidomiaarg| e
"~ over that of sai d second position, ‘and adjusting the elevation angle of
sai d prOJec??@nprengctnngaaoonmageethmbhghhtheeb&m@@d@ﬂonao@hh!%gcgﬁtrm
‘means for controlling the drive of said adjuster nmeans; an openi ng/cl osing

‘menber |focasaiidacasefrent adjuksee mbaﬁalﬂav@ﬁgphﬁl%beﬁ%lb%n&ehﬁhr0penlng
- or closing said projection opening; and a |inkage neans operatlng 'l nked

with said »iftbhgrsaeanelboakR¥a ﬁéhgegp?gbﬂgéck9§%%gpg§ bnSQhg%e L0
open said projection opening during a period where eIevatlon nenbe

(I moved Trameped Shasbepens! b2BvaPRibA flhflebnhbdsPRSL! LD, Sal d dr ve
control nmeans to nove said opening/closing ne er s0%as P8 8 538 said 17
r‘.hbvenber ZQQQttfhg surface of the bottom of said case, through a
second position where the lower end of said elevatlon
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




proj.ection opening when said el evation nenber returns fromsaid third.
position to said first position. According to a secondladpeahbai200fhe
present invention, there is provided an i mage projection 5 apparatus
conprising a case having a projectiomr dpening at a first side; a
projection |l ens contained in said case and projecting an image through the

proj ection | .of said case; an adjuster neans having an el evation
nmenber, |i§?§ﬁ§g§éP8 8?39&?90H%ﬁ€nﬁéﬁ EdRVA thions epbert ket ummsr e 10 a

| ower end of._the elev gLon menber does not contact a setting surface of
the bottom F°§aF31§ag irgdhpggifkign fecerdddirstopospsionthe | oner end of
said elevation nenber contacts the setting surface of said case and
raises a first sidecerdipgdteasesdgondi agracbobfobhef ptsseatd case on a
.second side facing the first side of said case as a fulcrumand starts
gener ati on dhventébpyatheme amgbepviided thi ithagespirbgactabnf urt her
enlarging the elevation angle exceeding that of the second position and

adj ust i rig tappakatasioomﬁﬁ@bﬁngfasahéephgbgﬁb?gnpkgﬁgckmogooggﬁgﬁgance Wi th
this elevation; a drive control neans for <controlling the drive of said

adj uster nmeagsa spfstekedati ANpkBsLEUEbLLONRY! LEAS E£8§i 96959942500
surface or a side surface of said case at a secona side of sard case in

momber - Accordine oo thad B BRegpoEhEUibii e BBIRLESShobeRitPodeRe 5
‘ __sgid 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




invention, there is provided an inmage projection apparatus conprising a
‘case having a projection opening on a first side; a prajekiveaber2806
contained in said case and projecting an i mage through the projection
opening of 5 said case; - an adjuster negns having an el evati on nenber,
lifting said elevation nenber froma first position where a |ower end of
‘the elevation menber dges not contact a setting surface of the bottom of
sai d case, tRM&HgHeR- fd Yo ST VIath e ifRge prajestdosr said el evation
10 menber contacts the setting surface of said case and raises the first
side of sai APPREEHF GOMRTiZil¢t Pomasle hawiiagc as®rodemtierompesiiag f aci ng
the first side of said case as a fulcrum and starts generation of an

el evation 8RgPRefiretastikierd appsiciiemtifoor lenst kentainadgiing sthd tase

el evation angle exceeding that of the second position, and adjusting the
el evati on. argHepebjeaitdngr apedinage ltBrSughn thec pirddectiWnt bphiitigebevat i on;
a drive control nmeans for controlling the drive of said adjuster neans; a

posi tiorb desadti egsepans hajudteeCinedt st RAvehgvVahl 81evaQiRes ki®aOof said
- elevation nenber; and a storage neans for storing the adjusted or set

el evation apgkeify kheq elevalisn R@ﬁbﬁ&ogrgﬁegakgrgke¥% E%'ogeﬁgggsr

~wherein said drive control nmeans controls t drive of said adju

Teans 1 SeABHERCEnOoR, RLORLE0 AL R LR BB LHOBEASI S 10
.of Said.6|e¥3££99g”§ﬂ??5cat8%eghé7b§%¥ggpg% gggg césg, 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 elevatiqh position of said elevation member stored




in said storage neans. BRI EF DESCRI PTION OF THE INVENTION FIG 1 is a
perspective view of the appearance of an inmage proj ect i1gMNoRBRBEA006
according to an enbodiment 5 of the present invention. FIG 2 is a
perspective view of a state where the g nmage projection apparatus projects
an image. FIG 3 is a vieM/for expl ai ni ng an exanple of adjustnment work of
an eIevatlon 20 l.e of an e 10 projection apparatus. FIG 4 is a view
of a schematic %ﬂ“ﬁan i nsi de of an inmage projection
apparatus. FIG 5 |s a %Frs ective view of the structure of a novenent
nmechani sm and a | PRE&ge FIIPN OF THE ISVENTION ew for expl ai ning the
operation of the |linkage nechanism FIG 7 is a flow chart of an exanple

of a series of oféFatiloAs fr persperitigyeoripovwer ahet BepeaBaacRr @jfect i on
apparatus to shutting off the power. 20 BEST MODE FOR WORKI NG THE

| NVENTI ON BBl dwagan pexjleartziono appialia e Gic@tdihgiite A in@Andt a
.image projection apparatus of the present invention with reference to t he

- drawi ngsb FbE the praseeitsiesfient@on ew of the appearance of 25 an inage
projection apparatus according to an enbodi ment of the present |nvent|on

FIG .2 IS a perSDEQG|VQ !bealﬁéréﬁeBQYGabﬁie%ogﬁ a7state where the
‘1mage 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
dperations 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




. a’'state where an inmage projection apparatus 1 projects an inmage. As shown
in FIG 1, the imge projection apparatus 1 is placed anNovegbé 20060t her

base BS corresponding to 5 the setting surface of the present invention.

A. front surface 2a of a case 2 is proyided with a projection opening 2h.

Thi's projection opening 2h is opened or closed by an opening/closing plate

3. Atop surface 2b of the case 2 is provided with two 10 el evation

i nstruct i on®bifebRs¥BErEnanspmage Prsowsit i onwiappia ré tuEh ds erel jeusts @in

instruction buttons 5a and 5b and the power switch 6, fromthe vi ewpoi nt

~of operabi|li®gge.are arranged in the vicinity of a back surface 2c of the

case 2 where there is a little position fluctuation even 15 by the

el evation angl e chatsbbwexphaibed Lat ehe Ambgbt projuetacs Agpalkaltlls case 2
is provided with two -support menbers 11 at the front surface 2a side. The

back ‘surfack ssdpldeedsofnr avider w&tBtﬁﬁQDQ%%e”E§b66§r %p Eﬁg e 21s
supported at 4 points by these support 20 nenbers f? clearance‘ls

fornmed et wera é@ﬁtbﬁﬁesugﬁaéad Eh%hgobkggbﬁ%rEQG%n%gogf hh%ron%? 2. As

shown in FIG 2, the I mage prOJectlon appar at us a prQjecting nenber

20 serving esgvaki 9ng e r.ese |nvent|on The
projecting %%ﬁ%%?ez%gzgkcgn e%gtéaggngggdwﬁ aRdPHBARF 8P ween an

'acconnodatlggbﬁggétégn *ﬁfgde the ase 2 as.an Sﬁanple of 17 Novenber 2006

.'8 projection openlng is opened or
. 7, closed by an opening/closing plate 3.
A top surface 2b of the case 2 is provieed 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,
'arerarrenged in fhe vicinity of a back surface 2c¢ of the
case 2 where there ie a little position fluctuation even
15 by the elevation angle control explained later.

A beﬁtom 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-members-12.
The cese 2 is supported at 4 points b?'these support

20 members 11 and 12. A clearance lS formed between the base
.BS and the bottom surface 2d of the case 2.
| As shown in FIG. 2, the image projection apparatusr
1 hes a pfojecting member 20 serving as the elevetion
-member of the present invention. The projectlng mamber 20
25 can be: elevated (moved up and down) between an

accommodation position inside the case 2 as an example of




a first position (return position) of the elevation nenber of the present

i nvention and a position where the |ower end of the prdjéiivemberpgober 20
abuts against the base BS and the elevation angle for inclining the case 2
5 starts to be generated as a second -pagsition of the present invention and
further a third position where the projecting nmenber 20 projectes fromthe
bott om surfacef 2dtof t he. casia 2 and the el evation angle of the case 2
becomes | ar der P TH R [FRINER Reti teh Pk, thetelevatiomt t he
accommodati on 03|t|on does not have to be a position where the entire
projecting RF e ReFpHABEI L ahands Positi omywlbere flesition
where the | ower end of the projecting nenber 20 does not abut ‘against the
base BS and e mid qefhelrhe eore)etioing imambes 2Mgisut Ve ihst prigg ect i ng
menber 20 is located at the accomodation position inside the case 2, the

i mage  proj dasicoBsaprat dthes dlédw tiomataglia fohandniialg e eddon
parallel to the base BS. By-the projection of 20 the projecting nenber 20

fr om t hes botsttemtsurtfcats Zbrra it £ASE sbedie lavatdPpangle of the image
projection apparatus 1 changes in accordance with the projection anpunt

thereof . Therelsewal iierreitdldh nd %ﬁr@@%ﬁ]%d&% AU ke d 1o ! he
C

proj ecti on openi ng-2h onto the 25 screen anges in accordance W t he

.change of t@r&ge@iﬁ\‘:@t II!M'ZQ) plzyojl&‘f:eerg)?frogn Q:(?'ne $ottom surface 2d

‘ of the case 2 and the elevation angle of the case 2

becomes larger up.to the maximum elevation angle. Note
_10 that the accommodation position does not have to be a

positeon_whererthe entire preojecting member 20 is

accommodated ic-the case 2 and may be a position where.

the lower ehc 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 lccated 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 pro;ectlon of
20  the progectlng member 20 from the bottom surface 2d of

the case 2, the elevation angle of the image prcjectlon'

apparatus 1 changes in accordance with the progectlon

.amount thereof. - The elevation angle of the projected

llmage pr03ected from the progectlon opening 2h onto the
25 lscreen changes in acccrdance with the change of this

elevatlon angle




The el evation instruction buttons 5a and 5b are instruction buttons for
‘adj usting the elevation position . of the projecting meneNo2embér@0oexanpl e,
when the elevation instruction button 5b is depressed, during the 5
depression, by the control operation-.ofg a control neans 30 nentioned

| ater, for exanple, the projecting nﬁnbfr 20 nnyfs dornmarg ILonggggnd
accommodati on posjtion_ serying as the first position owar e

posi tion mherepthggeeﬁéﬁg?Féﬁ ahBFETPStdene Patte@ns Sapagide Sbs ameom t he
bottom 10 syrface 2d of the case 2 and abuts against the base BS. Wen the
proj ecting ABAEEMCES Oy PUEENS Foirn @k usd: imey -hed edreneartd,ort lpodidtiterm of t he
back surface (rear surface) 2c facing the front surface 2a of the case 2
tilts about oft khearroigcldnggmembeaxi29 .S Foas sixznrill Oudlert thesupport 15
menbers 12 as a fulcrum whereby the front surface 2a provided with the

proj ecti on epewatgodhiaktirnettanebdttonsed W eRpiudddl hdihfapLss the
el-evation instruction button 5b, the projecting. nenber 20 noves up to

the thirad pasprbesivhcr Byl kAeMBshivBLC LGB & 2R Hrd19GReA ed and
stops. On the other hand, when depressing the elevation 1nstruction button

5a, ' the propeCkenfiSRERCLE8x]| 265 claBnd ! HRAGCOMIRIqLIOR ROSItign. When

the projecting mnenber 20 rises fromt C of

Zophre 2 AR e, FLOR Lo MEGRARLLASEHERRL AR MRS 1 1
the first positibn toward the‘éecohd position.ﬁhere the
elevaﬁion ang1e is geneﬁated. It projects from the bottom

10 surface 2d of thé casé 2 and abuts against the base BS.
When the projecting member 20 further continues to move
aOanard, 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 1is generated and étops.
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

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

image prdjection ;pparatusil disappears;.When the




‘projecting menber 20 further rises, it returns to the accomodation
position.. The opening/closing plate 3 is noved |inked W Novehiba 200&vat.i on
of this projecting nember 20 to open the 5 projection opening 2h. |nage
light L fromthe projection lens 38.(f4G 4) is projected onto the screen
through the projection opening 2h. Note that the opening/closing plate 3
s automatically opened or closed as will be nentioned |ater. The

openi ng/ cl oBFRJeSting: Mepber 29 Surtheyenisgscl ddi mptpirmse t dik t he

i nternal structure of the 1image projection apparatus | will be explained
| ater. Fl GBecgpmgrdatiBnapesiitdws .f or expl ai ni ng an exanpl e of the

adj ustnent work of the elevation angle of the inmage projection apparatus
1. 15 As shown i nTReGSpeBfng/dl3Binghelaltevat ienmanekic 18 nkied ¢gfthned as an
angle formed by for exanple the base BS and a light axis Lo of ‘the

proj ection kheselavagibheofashi sBeras ddta ngthiendase 20 LR Yley, 1T TS

defi ned as an angle .formed by the base BS and the |owernost portion of 20

the i mage | beBYebeibhl pbhahg! bh . CRLYL 90 AROLE ch® il BiANIALLY caual

to the |ncI|nat|on ‘angl e -of the case respect tot ase

_helght on tm§n§cggegF%§rSQ;5 gg?%gtgy °%§PaFB%8%?%%?glfron]%ﬂ thnage

proj ection apparatu 0

| ,Egggru?t32np935E8@§onsgng9ngb2B0 ﬁdkus%hthe Leg%%hggg égggi%g 17 Novenber

plate 3 is automatically 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.




The el evation instruction buttons 5a and 5b are - | ocated above the axis S
- passi ng through the support nenbers 12, therefore the iimTagReRb&2006ed on
the screen. SC can be viewed while operating the elevation 5 instruction
buttons 5a and 5b. Further, even if thg;ipmage projection apparatus 1 is
inclined, as seen fromFIG 3B, the positions of the elevation instruction
buttons 5a and 5b do not nove nuch at all, so the operability of the
el evati on i nst r ucfhén eBeradAensd natgdusition barttopeoda khd 15H karesame way as
above, the power switch 6 is also located in the vicinity of the elevation
i nst ruct i on log@teshatBareartheSlaxiEhes gpersbid itheduglgagk faipddw: sane
reason as that for the elevation instruction buttons 5a and 5b. 15 FIG 4
i s a view ofmemiersceaitihe reftiieg Whal iiakgprdheddfide Wie tha-ddpoe
- projection apparatus 1. As shown in FIG 4, the inage projection apparatus
1 has a con®stolcate Vet & i3Wed@WranR idd | T : . electric notor 1, a
drive circuit 34,-a | anp power gﬁpﬁﬁﬁfé{é‘?wﬁ %2#1:? 6;1°gln LCD panel 37, a
projectign has Ltidh. el hS i nkage . ani.sm 60
R e R s L R e T
“drive circuj [ l.deq signal .from 25 an input term nal 45 and
ERIESkIRR, YEpadatus? SRTIRG1IBER,: Greer Hur UG 206 17

drives the anel
| lthe positions of the elevation instruction buttons 5a and
'Sb do_not move much at all, so thé.operability 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
QQ' 35, a lamp 36, an LCD pénel 37, a projection lensr38, 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.




The LCD panel 37 acts as a video signal nodulating neans for generating an
I mage to be projected onto the screen SC and maki ng it 17 MNoveebér 2men t he
-projection lens 38. 5 The lanp 36 outputs |ight for projecting the image
generated at the LCD panel 37 via the P?qlection |l ens 38 onto the screen
SC. The lanp power supply 35 supplies electric power to the lanp 36 in
accordance with the control signal from 10 the control device 30. The

proj ection | ens 3%haafAPf basednd7enicts tbea Nigeb khigmalhaddana tifg

nodul ated by the LCD panel 37 based on the video signal and focuses it on

t he screen B€anshéoopgrnegatiag ag pmabe Fodescpdgdaheynts aHanged 15
at the projection opening 2h portion of the front surface of this

proj ection kereeB8scVaad makii€goiitMaaeidentOolipdl UL RS AN ens
projection |lens 38, the opening/closing plate 3 closes the proj ection

openi ng 2hazgand covers the front surface of the projection lens 38 to 20
protect the projection lens 38 fromscratches, dirt, etc. The position

Cet ot org 70 1ot cokfiet gmgogh b0ReEs §HERE" BLEChLTTRIRE 480 SRl | D
having o (PO RRa R nBNoFjosbeBREnploadebr ShepBrrdereion novs PP
‘hbveﬁbér 2og§tolghe screen SC. |

The lamp power supply 35 éupﬁlies electri§ 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 videc image is not
.projectedlfrom the proieqtion lens 38, the.
.gpening/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' etc;
The posxtlon detector 70 detects the p051t10n of
the pro;ectlng member 20 as will be explained latar As
this position détgctor 70,.use-ié,made of for example a
slide type.poten;iometer,
25 lThe control device 30 has a processor Bi having a

CPU and a memory 32. The processor 31 performs variocus .




operations and the nmenory 32 stores various data. The control device 30
receives as input a detection signal 70s of the positidfiNesemberd0080, an
on/ of f signal 6s fromthe power switch 6, and instruction signals 5as 5
and 5bs of the operation buttons 5a.andg b and perforns the on/off control
of the lanp power supply 35 and the drive control of the electric notor 51
based on the input signals. Concretely, the control device 30 outputs a
signal 10 PRPYE5EPRE AGd: fbe AppopyWSe stepey Ysrieushdatal.ated | anp
power supply 35 where the on/off signal 6s fromthe power switch 6 is in
the on state, andThfi FentuepudsvicesBfnzecedvesunai Agpotf at Hetkatpopower
supply 35 to the related |anp power supply 35 where the on/off signal 6s
15 is in theighhlsf@seofFtheheosiwhen detectert 16 ,adnusngioffecignaim 50 in
accordance with the operation of the elevation instruction buttons 5a and
5b, the conéeolfrdaviche BOweRUEPtitEhab,i BHLr Hakiteac39sh <agndnisvisag t he
electric 20 notor 51 and an instruction 30s2 for defining the rotation

directi on tanthepamski ther opbiraitibn3ButhanB! ¥a ahhesg aal berFbas 51 can
rotate forward or reverse and further can rotate at a rotation speed in

accor dance %tehpnyafgwtaﬁﬂmlieoﬁf £h®1drbY Bols! n@.ggytig(g 380%ph fhde 25

rotation direction o e electric notor vat on
(direction oh;thg BbRLESI' B TRIPETL2RriWhbEot s1OHSIRY (20%e Hhput
| 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




the rotation speed of the electric notor 51 defines the elevation speed of
the projecting nenber 20. Note that the control device 30Novhabarobsfi er
circuit 33, and the electric notor 51 constitute the 5 drive control neans
of the present invention. However, thejgnenory in the control device 30
constitutes the storage neans of the present invention. The anplifier
circuit 33 applies a _predeterm ned voltage having an orientation in

accor dance ﬁf‘?hr’f’ﬁ@t’-% SReefufi Fhessdeatyrithaadiaaets] clefijtnes Shenhen for
~exanpl e the instruction 30sl1 is at-a |low | evel and does not apply voltage
to the el eclPrafbedr speeghed tthe progieaidmomeddsl i20.at a high | evel.

FIG 5 is a perspective view of the structure of 15 the adjuster nechanism
50 and the |inkagdotechhaicsthé0cohiteblngewiide B0 atjeusign iFeelani sm 50. As
shown in FIG 5, the adjuster nechanism 50 has a projecting nenber 20, a

worm gear 5@ireugeas3)3andndhe elek@wishaidtcad 51 2dnE8 tMUdN@RAr 52 is ,
connected to the output shaft of the electric notor 51 affixed in the case

2. The gpardbsvkScBRERed Wehhst be %b%en@-in%%ti&?ﬂt é)v}O&szreg:j on of this
S

. gear 53 is inserted in the shaft 54b of the upper en t He screw
S S MhicnataelptHl Sanksoll KE:LE HhE I i Th orew shar
storage 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




‘54a having a thread fornmed on its outer circunference, the front end of
the shaft 54b of this screw shaft 54 is rotatably suppa?iesemietd006support

| “menber 56 fixed in the case 2, and the |ower end of the screw shaft 54 is

5 rotatably supported at the support_pjsite 55 fixed in the case 2. The
proj ecting nmenber 20 has upper and | ower ends which are bent. A screw hole
20h in which the thread part 54a of the screw shaft 54 is fitted is forned
in the 10 upf@rhaviegpenthpspdi Sprmedr ohed tst butpropéschngerener, 20 is
moveably inserted into a guide hole 55h-forned in the support plate 55
and gui ded thet fsoskeend of theeehadt B¢bt bifs thgsi derbel ehSFh. 545iFhe
projecting nmenber 20 is provided wwth an arm 20A. The noveable portion 71
of the posirbbatdblgcsuppddtetisbiynshet etppbranmenpageBenE;kalie i R0ARef or med
in this arm 20A. The position detector 70 is for exanple a slide 20 type

pot ent i oet easand , ohAUtReal ¥RkaEAAS bEN2hel ché%CQﬁQBECSz;%Eh the position
of the noveabl e portlon 71 to the control device 30. The:l1nkage nmechani sm

60 | i nkex w&éEatsslgdkuﬁﬁsfteaeshaehé”bggpb§5cBﬂﬁ%btﬂkeg%9§dalh'Eﬁ member

61, an arm . 25 20A of the projecting ne an arm ormed at the
openi ng/ cl oghgg plate 3, and a resilient menber 65.. 17 Novenber 2006 16

The projecting member 20 has upper and lower ends -
which are bent. A screw hole 20h in which the thread part
54a of the screw shaft 54 is fitted is formed 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 elevatlon direction by this
guide hole 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




The Iink menber 61 is rotatably supported about the support shaft 69 fixed
in the case 2. This |link ménber 61 has an abut nent 61la1iNvat@Berdgene si de
of the support shaft 69 and abutting against the tip end of the arm 20A 5
of the projecting nmenber 20 and a |inkage_61b | ocated on the other side of
the support shaft 69 and linked with the arm3b of the opening/closing
plate 3. The |inkage 6lb is formed with a long hole portion 61h into which
a pin 3c providedTgﬁ tRABkaPRIBerol He IO tepeilng/aimmined|aimt3 tss
noveably inserted. Further, the abutnent 6la of the Iink member 61 abuts
agai nst a sEYPpOrteghpifite$d finteel casettie e 7 OtTHi®M ik dedimed @ the
abut ment position. The resilient nenber 65 |inks the |inkage 61b of 15 the

link menber he$ andabutmente 62 2aNbdtaRsEor thd idide BITDELe dygihihe _
~direction of an arrow shown in FIG 5. As the resilient nenber 65, use is
S

made of for ska®pk® andcabutiingGgali RS NG| G54 N RLAL E‘aﬁnlflﬁfa
hol der 3a. This 20 hol der 3a iéprgiatably heldrgboutq%%e support aft 4

Formed wthot he ar Br3n oemngol s Enked wrch & R el st dhefed s e
e O Rl BhlE S TR S U5 B B
| - the arm 3b of the opening/closing plat¢.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 1ink 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-B isg
fofmed with the'érm 3b moveably linked with the linkage
61b of the link member 61. N

25 In the adjuster mechanism 50, when the electric

motor. 51 rotates, the wo#m‘gear 52 rotates,“whereby.the‘




gear 53 and the screw shaft 54 rotate. Wen the screw shaft 54 rotates, the
projecting nenber 20 noves in the. axial direction of tin&lwembyy Xoaft 54
in accordance with the rotation direction of the screw 5 shaft 54.
Accordingly, the projecting menber 20 ppves upward or downward by the
rotation operation of the electric motor 51. FIG 6Ato FIG 6C are views
for explaining the operation of the |inkage nmechanism 60. 10 FIG 6A shows
a state wheP&83Fhé3ppode fienFaravbahatly 5% ratsmndated in the case 2 and
-at the predetermined storage position (the first position of the present

i nvention). In thiWbent fhe, schevasimZTASAS ridtatpsg] atid pgofemttng 15 20
abuts agai nst the abutnent 6la of the |ink nenber 61. The |ink nenber 61

tries to romembexb@0t molvessuppahle. axfiafll Gddtidie off rafd iR Mal row Bl
by a biasing force of the resilient nenber 65, but the resilient force of

the resiliedt FAMAetc®BanSeS WRRHE$$R Mt dD 24 i 20 N eseb Y, L6,

rotation is limted. In the state shown in FIG 6A, after the power swtch

6.1S_tUrnedsnaraNd N8 figaY, She WIRA I ndf hRNAIIOBJ BoiCt i On

button 5b is pushed down to gi'vé" the n raise t‘-h_e el g\d/ation .
projecting nEnBed 35 dsivard B HhelSonRek e akishy oF Mevember 2006
18 electric motort51. ‘ ' '
FIG. 6A to FIG. 6C are views for explaining the
operation of the linkage mechanism 60.
10 FIG. 6A shows a state where the'projecting member
20 is accommodated in the case 2 and at the predetefmined
storage position (the first position of the present
inventign).'
In-this state, the arm 20A of the projecting member
15' 20 abuts against the aﬁutment 6la of therlink mémber 61:
Tpe 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 'am-zoA,
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, wheﬁlthe:_
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




wi'th the downward novenent of the arm 20A of the projecting nenber 20, the
engagenent of the arm 20A and the abutnent 6la of the N7MNovemb&e0061 is
rel eased, and the link nenber 61 starts the rotation above the support 5
shaft 69 in the direction of the arrow8l _by the biasing force of the
resilient menber 65. When the |ink menber 61 rotates, the |inkage 61b of

the link nenb%hg:}‘&z;g!% the arm 3b of the opening/closing plate 3 are
connected, ¥&% MRYPOC SIYEsindt B thee @gmt20R atfodtha he support

shaft 4 in the direction of an arrow C. At this tinme, the pin 3c of the
arm 3b of tR&ECIGFEANHgFEMbeitn@pl dthe Irangsment tdfe thenguwol202pa@rtd on  61h
of the linkage 61b of the link nmenber 61. By the rotation of the -

openi ng/ cl o¥hegapuiment 618 sifotthe Hd réuppmtiers 6if ti s4 rel@ D)) esid on
opening 2h closed by the opening/closing plate 3 is opened, and the

- proj ection kbes138kf aesbetrh6lpstjaetis ahedptatd ot abbiR ltheK SHpHR: 61
rotates about the support shaft 69 in the direction of the arrow Bl by the

bi asi ng § or ehar2060f ihheheedi kle@Mi B BIE RS a idhe FAS BRNPNL 1 J5iGy 6B
stops at a position where the abutnent 6la of the Iinl?ylrr\ef%oer agllﬁgbuts

agai nst therskeBPeE €He FAGilRbht’ GRMMLy g€ posture of the link menber 61
and the opening/closing plate 3 is maintained in the state shown in FIG

(of evat o angl o gy, WO EEGF BebarcEl BeRTeRi nbhontibkagenatonat: 2006
- 19 ~ the link member 61 and the arm 3b of the opening/closing
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 éf the
 opening/c16sing.plate 3 moves in the long-hole'portiqn
61lh of the linkage 61b §f the link membér él. |
| By the rqtation of the opening/closing plate 3
15 about.the support shaft 4, the projéction‘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 rotatés about the support sh;ft
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 mémber‘sl-and the openiné/clésing
plate 3 is maintained in the state shown in fIG. 6B. In

25 this state, the case 2 is located parallel to the base RS

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




opened, the projection inmage can be projected onto the screen SCin the
state where the elevation angle 6=0. During the period 1@Navemb&e2006er
operates the elevation instruction button 5a to instruct to nove the 5
proj ecting nenber 20 upward in the dirggtion enlarging the elevation
angle, the control device 30 drives the electric notor 51 during the
period where the elevation instruction button 5a is depressed. When the
proj ecti ng REMES: Ibe PrQleddompmagelsvrwdrel prdiedawronel tiele 10 of

t he projecting nmenber 20 projects froman opening 2e fornmed in the bottom
surface 2d Gcreen S84 thef tsdiatiehavhdmaverhes nel eofativen parogbeté=g. nenber 20
reaches the base BS, when it further continues to nove dowward, as shown
in FI'G 6C, the DPnoahgsthbaperiadsivierel HHee BRI ohdratds ﬁiﬂ:‘&ed up, - and
the support menber 11 noves away fromthe base BS. By adjustlng t he

posi tion of efleeapienedbistEutiiikel b 5tkSIoME udh e SEYAL | Gl
instruction buttons 5a and 5b, the inclination angle (el evation angle 6)

of the 80 gasgedtsal RRmddrUoeho R i AN HX BN YL id1 5 g ven of an

exanpl e of the series of operatlons fromturning on the power” of” t he

| Tage pr o] e¢hb0a1 3ARE Byt AV i ANV S RANK G Al Gyt ting of !

t he power supply with 25 réference to ®hart of an
.exanple of EESC%%E'GEO%%rN%ﬁe%%rln.0%%e peé%od where the elevation

1nstruct10n button 5a is depressed When the projecting
member 20 is further moved downward, the 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 55
‘and 55, ‘the inclination angle (elevation angle ©) of the
20 case 2 can be adjusted. |
Next, an e#planation will be given of an example of
the series of ‘operations frcﬁ turning on the poﬁep of the
image projection apparatus 1 having the above 7
. eonfiguration to shutting 6ff the power‘supply with
.-25 ‘reference to FIG. f. | |

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




of operations fromturning on the power of the inmage projection apparatus
1 to shutting off the power. First, the power switch 6ipNevedbs 2006t he
~upper surface 2b of the case 2 is operated to supply electric -5 power to
the i mage projection apparatus 1 (step,$i). The control device 30
activates the |l anp power supply 35 when. the on signal 6s is input fromthe
power switch 6 (step S2). Further, the processor 31 of the control device
30 10 read$ tﬁ@eﬁé‘§|11°in§n firioro iy on tthe moojear idfhdheederge 20 st or ed
in the nenory 32 (step S3). Note that the position information of the
 proj ecting ReEpiectionseppetatius lheoneirntilldy icf &t hepgmivteiran i nf or mati on
of the projecting menber 20 detected by the position detector 70 15 at the
previ ous shut of f FbfsthethbewpoweFhewteehr @l pevieged3enothpuippbhe

i nstruction 30sl for driving the electric notor 51 and the I nstruction

' 30s2 for debupEaget b bt @hieokagie! OCkI0BHcd it APl ediduiyiil: 33 based
on the read position information of the 20 projecting nmenber 20. By this,

the "projgct hagee#Bethd0ighak!l rdqWwanaig %%E%% = redeternlned
st orage pOS?tIOﬂ (step é4)% N%fegthat thegg%htro &eagl%% &ch|res t he

25 position |nfor@ﬁélangioihgegiggegb g&ﬁgg?efogg iucce55|vely changi ng

'.accordlng to the downward novenen

supply 35 when the on signal 6s is input from the 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 difedtion to the amplifier
circuit 33 based on the read p031t10n informatlon of the
"20 'progectlng member 20
By this, the projecting member 20 starts downﬁard
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




of the projecting menber 20. By the downward novenent of the projecting
menber 20, the |inkage mechani sm 60 operates, whereby tieNovembé&iapp6c! osi ng
~plate 3 rotates about the support shaft 4 5 and the projection opening 2h
I's opened (step S5). By this, it becoggs.possible to project an inmage from
the projection lens 38 through the projection opening 2h. The control
devi ce 30 noves.the prOJectlng menber 20 until the position information of
the proj ect i%fg ¢ RrpGacHog demhax] 38 t he position detector 70 and the
"posi tion of the projecting nmenber 20 stored in the menory 32 match (step
S6). When the prof¥cthagdernberd2aoyesieadt ef fthempirbgedtdnigometiichace 2d of
the case 2 at the previous shut off 15 of the power, the projecting nenber
20 proj ect s 2Rgaithef Admkelge beichemisur féi @pitatfest, herheas®2 theher eby the
case 2 is inclined so as to give an elevation angle 8 the sarre as that of

the previ ouspening/élvas nighglamee B Ho tft d aHQ o6 RAJHRITE
stops, when a video signal is applied fromthe input term naI to ‘the

LCD paned 3and &hehgrdhed®ion’ opehiddy 2H 1Y o?'é% k, ﬁ gener at ed
by the LCD panel 37 is projected to the scre %% t% It this

state, [0 okfes ! 9catlusheknpdigiglie 4L WIS 20 LT g{}, o Aehedon the

. screen SC, the Control devic eci tion

| -buttons Sa ﬁQQJéEtIZnNQ$EQb§5 %Rggug% the projection opening 2h.

The control dev1ce 30 moves the progectlng member
20 until the position information of the pro;ectxng
'10 member 20 detected by the position detector 70 and the
position of the projecting member 20 storéd in the memory
 32 match (step 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 membef 207projects again
from the bottom surface 2d of the case-2,.whéreby the
case 2 is inclined so as to give an elevéﬁidn aﬁgle 0 the -
'eame as that of the previous time.
After_the movemeht of the projecting member 20
20  stops, when a video eignal is'applied from the ihﬁeﬁ
Vterminal 45 to ﬁhe LCD panei 37 Via the drive circuit 34,
- the image modulated and generated by tﬁé LED paneiA37 is
pfejected 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 cOntrel device'30

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




for instructing upward novenent or downward novenent of the projecting
menber 20 (or the rising or lowering of the elevation dfiN®kmberzooaper at ed
(step S8). Wien the operation buttons 5a and 5b were operated, and the 5
i nstruction signals 5as and 5bs are i.npyt _to the control. device 30. The
control device 30 elevates the projecting nenber 20 based on these
instructionjﬁégnals 5as and 5bs to adjust of the el evation anmbunt of the
proj ecti ng nies Bqting uppardgmeyerent her dogmwaod mieenemgeodn 10
the screen SC is adjusted. When the power switch 6 is operated and the off
- signal 6s. i Fhenpro¥ewrmnnangmver 20 (@h Ghe thestontool lowevisg 36 St ops
the | anp power supply 35 (step 511). Further, the control device 30
“acqui.res théher ed@vatikh posjleonwarfe tdieepitgdCcls g NEEPErwRdn f 1000 t he
position detector 70 and newy stores this position information in the
nenory 32 ( operafidn AfttnsStBY 41 1518 ROS Lo DEad Neaff Ofigst i Ng menber
20 in the nmenory 32, the control device 30 reads the 20 informati on of the
st or age PosSiinseruedtildie A0 | dRihgs t in t 32 and
outputs the instruction 3%%51 foEr’rwsdri Vi ng Sf%gréel:@{ ri c&rm{l%f n%g)%]_yno t he

i nstructiong f aip defi redAtd o gitection to the anplifier
circuit 33 b%gzgzeo%ot hgfﬂré;a p%lfslﬁ ion %r%ﬂfeolren‘ﬁﬁﬁ%%.t}@ RW?@‘EW -
projecting peABEl 28 Bakey YAl NSRRI F0% 623 s sas and sbs

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-




toward the predeterm ned storage position (step S13). In the mddle of .
‘novenent of the projecting nenber. 20 toward the predet d7NgvesibstInoage
position, the arm 20A of the projecting nmenber 20 abuts agai nst the
abutnent 5.61a of the |ink nenber 61-againa, whereby the |inkage nechanism
60 operates. By this, the opening/closing plate 3 rotates about the

support shaft 4 i he direction closing the projection opening 2h, ‘
wher eby t he tﬁr"’(ﬁredgttﬁ’oen proﬁfg%?‘?ﬁmfﬁe St9 Iﬁg%#f-‘(“st@dz%’lzﬂl.mlo When t he
proj ecting nmenber 20 reaches the predeterm ned storage position, the
storage of the pr& &06 MO Mevenednfetde ERogpctisy membetescri bed
above, according to the present enbodi nent, when electric power is .
suppl i ed t 02ohdawask thss Rredatammimed retage Pogitd qurojtdat iangn @tber 20
for adjusting the elevation angle 8 of the inmage projection apparatus 1 is
aut omat i cal o rédreupred gatinye meadidy @0 abherse ddw rpowvahaadbutimgntof f t he
“previous tinme and, at the sane tinme, the opening/closing plate 3 covering .
the 20 f§ on®6lsurifadsheofliirtke npmjeactdomd=an5, Ihdrempanrd vwkagd | i zing the
novenent of the projecting nenber 20. By this, preparatory work for

proj ecting mechagenb)sd Rperd RS BHOj1GLd 0P RHA S /blick i ically
carried out, and the time and pro?éﬁures requi E’Z{I flgfr%/t he Bﬁﬁ) ration 25

wor K whenever rihte te B auto)tee | r ) s d .. h reduced.
17 Novenber 2006 - 24 tot?‘g SRR HaT 4 i LR a1 e TN

lqlosing the projection 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.




Further, when shutting off the power to the inmage projection apparatus 1,
by automatically stoering the projecting nenber 20 at theNowvedbsrenos ned
storage  position in the case 2 and, at the sane tine, 5 automatically
closing the opening/closing plate 3,-tdg -tinme and procedures required for
‘the storage work are again greatly reduced. Note that, the present
invention is not lLinmted to, the above enbodi nent. 10 The above enbodi nent
was configured t ofopehesr WeeBs&hukEipgopEEt thr Bp¥srngo2Fhiey imegat i ng t he
openi.ng/ closing plate 3 about the support shaft 4, but it is also possible
to enpl oy aPE®AETELPht APRAaNAENS A/t by asofomatgraldyi sgopliaige tike sl i dably
- provided to open and 15 cl ose the projection opening 2h. Further, the case
wher e powerprgiecthsgi menbekr 86 athdhel eoledietetntiakedsktioradee proj ecting
menber 20 by wusing a transmi ssion mechani smconprising the wormgear 52,
the gear 53positibheiscthw shakt 2t 4ndgs aexempl shivedtig@ but it is al so
possi ble not to use the wormgear 52, but use a gear train conprising spur

gears. FRurthetomatichibeyabovgiagbedenBplenihbygbeyali ST Ygd on
buttons 5a and 5b were arranged on theﬁFgS ngrfacebg?ﬂfhe case 2, but it

I's also poseiibeahd EEBLEN.REsA-EGNSLLLIELN HACLELD LCY, 35 qrr anged on

"~ the back surface opposite to thefront surface he “Cas
|\Iovenber'20.9&1:‘!4%'5greatly 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.




This is because, the back surface of the case 2 is also near the shaft S,
and the position al nost never fluctuates due to inclinafiNgvembér 20b6S case,
by using a so-called seesaw switch able to change in posture in 5 '
accordance with the inclination of theysgase 2 as the elevation instruction
buttons 5a and 5b, the operability is further inproved. Further, in the
above enbodi nent, when the off signal 6s is input fromthe power switch 6,
the control Thig dé hecapeapdiha hak sunfiice afhethe esed Doss tdleo of t he
projecting nmenber 20 fromthe position detector 70 and newly store this
posi tion i nhearatihen shafithes nemat \tBL podittion dknedtsmgpassi ble to enploy a
constitution, for exanple, storing the position information of the 15
proj ecting Wiugduat@smire deeriaidligdtione] eMatins dOad J sl ¥ dyitd ons 5a
.and 5b to incline the imge projection apparatus 1 to the desired

el evati on. aggheailled hedRPitZRMhIY ¥d Mhddife &rﬁ?dzgtz%c%i- | on
e

I nformati on of the projecting nenber 20 in the menory 3 ore the off

signal 6§ i §cloRdanded Wit dHRMEMSWIHGN G %fg‘léet}eéé\rgaiée\/% Yo Idpd S 2l sO

possible to store the information setting t on angle desired by
0 ot 2 oLV Sl BRSSP AR 02
el evat i‘_on angl u%r%gle&_hgm%er'iogrgd_ﬂ Novenber 2006 26 - -
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




position of the projecting nenber 20 can be stored in the nenory of the
control device 30. Accordingly, it is also  possible tol13&ovehb&00he
elevation angle or set it as -the. height position (elevation position) of
the 5 projecting nenber 20. At the timg of restart of the imge projection
apparatus 1, the control device 30 controls the drive of the adjuster
mechani sm50 sp,as to obﬁain the elevation angle or the elevation position
of the projRetthyCherberhecPoeineEingmepberedBr gaB2bgi shoreteiandhet o t he
detected wvalue of the position detector 70. The above description was nade
of . t he exarPFBOrvhefethet aenbtplisdeviaechani Aacsodandlyheili dlsagdso.
nmechani sm 60 for operating the opening/closing plate for 15 opening or
“closing therpssjletei ba spbnihgasetkel ehkedtisn anglef ekr gedtealkodisnent of
the present invention, but it 1is also possible to operate only the

adj ust er nethanheight0podbtoh htelabatecanpesaapba) UsEnghan LCD unit as the
20 means for projecting the inage to the projection-lens was expl ai ned

- above, the prafiecPing orbheser appar atus of the present invention is not
limted to the case where the LCD unit is used so far as it is an

TRge. proj oct i on apparat ab g e PreE BF OHES Lffe e &dktPhnea above,
- the positi ofp¥hielfud 71 NOVEIPESR 0P aéfice 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 linkea 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 Uni£ as the
20 . means for pfojeéting the image to the projéction 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




t he projecting nmenber 20 serving as.the el evation nmenber was conpletely
contained in the case 2 was determned as the first pod7iNovambér2806i s, the
storage position was determned as the first position, but the. first
position 5 of the present invention frey7also be a position where the
projecting menber 20 is not contained in the case 2 in its entirety, but
IS partiallﬁ eprsed o the outside of the case 2 so long as the |ower end
of the proj i B3 FETIEE Eﬁ“g’&és ZRoseiyitndags e sevsdsopgenber
correspondi ng 10 to the _setting surface of the present invention, and does
not gener at ¥28| EPRPLGhedNgIcon tpiaesk dondhsosiaisico? ofast e teumeset asnvent i on
means the position where the |ower end of the projecting nenber 20 serving
as the el evkhpofiirgtnbesisions Adaitnis,t thebaterBFeapdsdittdrds wawe 15
generation of the elevation angle, while the third position of the present
_invention néatermhsedoast the fikrate polad thbp),eBlitNGhee Faes 2 Gy idignt S SO
that the elevation angle becones further |larger fromthe second position.
20 Accoridi ngft ehehprpseaentinvaneibnOhay2B1sE88e aPhRis8thican AR 3hys Whi ch
can easily adjust the position of an imge for projecting the image onto

oty cor BeGpastidacatoBs! o £ Weh, LaReshelE R MRLT) W PIST

- position (retdrancppet! oBht! $s BLOVLEeYy A4phOUS™RE" (B208utdlde or

| '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 projecting 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

present invention (projecting membér_bf the adjuster

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

provided.




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

exanpl e various inage projection apparatuses. - --- - -17-Nevember 2006
Novernber 2006 29 CLAIMS 1. An image projection apparatus conprising: a
case having a projection opening at a $grst side; 5 a projection |lens
-contained in said case and -projecting an inmage through the projection
openi ng of said X dj.ust er nmeans havi ng an el evati on nenber,
tifting said el evﬁ?ﬁ%&s’wlﬁ% position where 10 a |ower end
-of the elevation nber does not contact a setting surface of the bottom of ,
sai d case, thr oug&?‘f &S dodientdenwieane beharmdvied disd folr sadachpdleevat i on
menber contacts the setting surface of said case and raises a first side
of sai'd cas&aFFA¥S AgagRnuradifiors aygiaradasmon a second side facing the
first side of said case as a fulcrumand starts generation of an el evation
angle, to athird position for further enlarging. the elevation angle over
that of said second position, and adjusting the elevation angle of _
said-projection lens in 20 accordance with this elevation; a drive control
means for controlling the drive of said adjuster neans; a




an openi.ng/ cl osing nmenber |ocated at a front surface of said projection

| ens for opening or closing 25 said projection openi ngl7&uwe@bdiri20Rage
means operating linked with said 17 Novenber 2006 30 adjuster neans to
move sai d openi ng/ cl osi ng nenber so .a$gto open said projection opening
~during a period where said elevation nenber is noved fromsaid first
position to said third position by said drive control neans to'5 nove said
openi ng/ cl osi ng menber so as to cl oseCleIMS proj ecti on openi ng when said

el evation nenber returns fromsaid third position to said first position.
2. An image projettion Zppanade prsiaetidnrapparates abomgri sbegei n sai d
Ilnkage nmeans noves sai d 10 opening/closing member to open said projection
-openi ng when said el evatdase renhiaig ®VEso § ORI shdhing ROSAtEPRstt 0 said
second. position and noves said opening/closing enber to close said

proj ection epdeing when said elevation menmber returns fromsaid second
position to 15 said first position. 3. An inmage projection apparatus ‘as set

forth im claim1l or ,a\Mﬁajadhfﬁﬂ(héﬂﬁmﬁéﬁfﬁﬁﬁéﬁtfﬁﬂ %Eﬁ ?evatlon menber

instruction buttons for instructing elevation sai d

ZPgVZ?;dsgﬁb f?%éé%ﬁ lanﬁﬁﬁéggoeﬁLQLShtgﬁe g&hggctlonsgﬁgngdbu%%er Teans to
' 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
aetting surface of the bottom of said case, through a
second position whére_the lower end of said élevation
.member cgntacté the setting sﬁrface of saidacase and
. raisés a first side of said case by using a bottom.of
15 said case on a second side facing the first side.af said
case as a fulcrum and starts generation af an elevation
angle, to a third position for fu;ther enlarging>the
_elevation angle.bvér that of said second poSitioﬂ,.ané;
adjusting the elevation angle of said projection lens-in
'_20 "accordance ﬁith £his elevation} |
| a'drive control meaas for controlling the
drive of saidVadjﬁster means}- |
an opéning/closing mémbar located at a ffoht
surface of said prqjection lens for opening or-closiag
25 said.p;ojection opening; and |

a linkage means operating linked with said




in accordance with operation of said elevation instruction buttons during
said operation. 25 4. An irmge projection apparatus as ¢WNdvenbdr 2006 cl ai m
3, wherein said elevation instruction buttons are 17 Novenber 2006 31
provided at a top surface or side swfyre of said case at the second side
of said case near said fulcrum 5. An inage projection apparatus as set
forth in ﬁ% éé wherein; 5 said drive control _neans conprises a notor
and a screm? HALSF JPeBPEy 5P MGVearaidl evahing/ chespag e&osGaRse with
rotation of said notor, and, said |linkage neans has 10 an el astic nenber
bi asing sai §° BB%ﬂlﬁ@%@lB§Pﬂ§°#éﬁﬁeppﬁalagsdé@logoslngrgpdopharag said
projection opening, and a |link neans engaging with a projection of said
el evation néﬁbéreievgﬁppneQQMhBVemanmouédsﬁrdmlsamﬂewumgtcbosungoﬁenber
~agai.nst the elastic force of said elastic nmenber when said el evation
menber is pbeisabdethiad pakdtibnsbypesidli apieadcehtebyagiagsWi td said
proj ection of said elevation nenber to nmake sai d opening/cl osi ng nenber
nove by & hemelassatdfopering/edoding RkabbiCsBEARCEot B18RBNsQE4C! 0se said

| projection opening when said elevation nenber noves fromsaid first

pOSItO|h [ Pr& &8t 866 0BHRPALI WRBN 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




6. An inmge projection apparatus as set forth in claim1, wherein said
apparatus further conprises: 25 a position detecting neaﬁENdmummEm&mﬁlng an
el evation position of said elevating neans, and 17 Novenber 2006 - 32 a
storage neans for storing a setting of3&n~ el evation angle or a setting of
an el evation position of said elevation nenber or an adjusted el evati on

angle or e it i eIevaI nd 5 wherein said
1 bRe3iden Bl %&I%%ﬁg?ve 3 %u%P §ﬂ&9ﬁﬁﬁ%ﬁnWﬁth

drive control neans contro

reference t@pa g vaI ai d position detectlng means so as to
give the set el e\%%?@tn%gn Fag‘éjts gé‘ﬁad’n thwhriored in said
storage nmeans mheg rest tl said image 10 prOJectlon apparatus. 7. An

i mage projection appara 98ePTPIRERIPR apparmtes wiseseltn foaith dnive
control neani retﬁrns sald el evati on nenber of said adjuster nmeans to said
first posiCiBhMand ¥h6E8iNsaid projection opening by said 15
openi ng/ cl osi ng nmenber - when power off. 8. An inmage projection apparatus as
p g ( g m en power , :
set forth in claimil, %#tdeinivaidodtiod meahsobonpanseket urns said
el evation nenber of said adjuster neans to said first position and closes
. said projection opening byosar daizd openi ng/ cl osi ng menber when power is
turned off. 9. An image projection apparatus as set forth in claiml,
wherein said appar at us 4 Wd el REHMS | 568 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:

v 25 : ' a p051t10n detecting means for detecting an

elevatlon p051t10n of said elevatlng means, and




a position detecting neans for detecting an elevation position of said

el evati ng neans, and 25 a storage neans for hol di ng a delZNoveanbeab@ts of
said position detecting neans right before the power 17 Novenber 2006 _ 33
_ of said inage projection apparatus-wag turned off, and wherein said
drive control nmeans refers to a detected value of said position detecting
means and adjusts the position of said elevation nenber to the 5 position
stored. in said storage 3hgrﬁﬁﬁnmﬁaﬁérf8F $&pgingnagsetdingc bifoanappar at us
is turned on.again. 10. An inmge projection apparatus as set forth in
claim 4, fuﬁlﬁg’ﬁtéé’ﬁprai“ﬂlﬁg% swiseitinovifiah el evetion @oditticf ori d

el evation instruction buttons for 10 turning the power of said iange

proj ection 55&9r&9&§365°naﬁ§mbﬁﬁ.Omlﬁnmadjuﬁpeqnaﬂenﬁﬁﬁahfﬁﬂﬁﬂéakus as. set

forth in claiml, wherein said apparatus further conprises a video

modul ati ng Ré&Nstion moddltivhngfaseideelehvgidlon mekbeGenaiai € an i mage and
make it strike said projection. |eans, and wherein said drive control

neans turns on the powedienéisassidi deovavdyhbbNomAEALS i s
turned on by said power switch and cuts off the power O?$§2?89g8€§?deo_

modul ating deave whesaileafguBterSmbbhafd sff fri thlerAlanTBIG PLOI eCtion
apparatus conprising: ‘a case having a projection opéning at & first
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 detectéd value

of said position detecting means right before.the power




side; a projection |lens contained in said case and 25 projecting an inmge
t hrough the projection opening of - said case; 17 Novenbeit7 Bo@fnber 2006 an
adj ust er nmeans having an el evation nenber, lifting said elevation nenber
froma first position where a lower e3¢ ef the el evation nmenber does not
contact a setting surface of the bottom of said case, through a 5 second

posi tion whege theq! id elevation nenber contacts the setting

surface of said caséﬂﬁﬁéeegg?iégégp?i?gPaE?hESOVa§aFHrB§§e°E§:uépﬁg a

bottom of said case on second side facing the first side of said case
whe

as a ful crumand starts ‘generat iBHOPAEHVe St eh mernsgrefers o taird

pOSitionf(HdéLgtféﬁ e%#afgiﬁg the el evation angle exceeding that of the
second positi DreGEn YRR £ RPEIhiPordehetbing weadspangecti on | ens
in accordance. with this elevation; a drive control means for controlling
the 15 dri RFHSEShadrest eloneafssaimhdebdentt onmmensér uebi gRebut t ons
~provided _on a top-surface or a side surface of said case at a second side
of said CasdIsi tinn didred yinfsail dtatagements RehT Yekas Feygijgon of -
said el evation nenber. 20 13. An inmage projection apparatus as set forth in

claim 12, fumags Hrajeutiorswidmrpnoyidedifhddieon VAGiity of said
el evation instruction buttons for
10. An_imago bProjection apparatus as set forth in.
.claim 4, further comprising a switch provided in the
Vicinity of said elevation instructioo_buftons 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 ; video signal to
15 generate an image and make it strike said projecoion.
leans, and |
wherein said drive control means turns on the
power of said vidéo modulating means ﬁhen_power is tuoned
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 apporatus comprising:
o.case haviog_a projection opening atxa.first‘
oide; - |
aoprojection lens contéined in said case.and
25 projécting én imaoe.through the projection opening of

said case;




turning the power of said iange projection apparatus on. and off. 25 14. An
-1 mage projection apparatus conprising: a case having a pridieahiben2@gseni ng
on a first 17 Novenber 2006 35 _ side; a projection |lens contained in said
case and projecting an inmage through BHe-projection opening of said case;
5 an adjuster neans having an elevation nmenber, |I|ifting said elevation

menmber froma first posiatr‘i %@i'%ﬁee a | ower end of the el evation nenber
does not contact a setting. “surtacdGs M Hdd @ sileva td atasmenbier,ough a

second posi tji.qn.where the lower. end of said el evation 10 nenber contacts
the setting 15135;\%1‘2@% THLFF RPN feTber sEson e first mostctidn seherease by

using a bottom of said case on a second side facing the first side of said
case as a f i rcﬂ‘i”ﬁr aﬁﬂfi Qfarthe fdirsratiom ndémber slovatnon camegder 40 a third

position for further enlarging the 15 el evation angl e exceeding that of the
second posi 98k RG R RLE s it Fheh bott ewmto Drszaing | ea g, SErabuf0i£Ct i on | ens
in accordance with this elevation; a drive control nmeans for controlling
the dri%e SPCemcH Regjitsicer wheaes thee 10Sidd Ahdlele ANy JRANS 2P for
~detecting the elevation position of said elevation nenber; and a storage
qeahs for swmembeg idontaditsSithe @etting su;fade of said case and

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 elévation

10 Aangle, to a third position for further enlarging thé
. 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-ﬁurface of said case at a sécond
side of said case in the viciﬁity of-séid fﬁlcrum and‘
instrucing elevation of said elevatidn'mémber.

20 -13. An image projection apparatus as set férth in
claim 12, further having a switch provided in the‘ |
vicinity of éaid elevation instruction buttons fdg

- turning the power of said iamge projection apparétus on
and off. |
.25 ~ 14.  2an image projection apparatuS comprising:

a case-having a projection opening on a first




set elevation angle or the el evation position of said elevation nenber,
wherein 25 said drive control means controls the drive KﬁNcmmnh%ﬂnﬂﬁster.
nmeans with reference to a detected value 17 Novenber 2006 36 of said
position detecting nmeans so that it ¥+elfuras to the elevation angle or the
el evation position of said elevation nenber stored in said storage neans.
15. An imageipeQj ection apparatus as set forth in 5 claim 14, wherein said
control drive neans controls the drive of said adjuster neans to return
said el evation nenber aLd glrst osition when power is turned on.
ABSTRACT  An i mage prOJ ?Eﬁc hpark ﬁ§ BPrtREnpdesensaidnoanei andpr ovi ded

wth a case §$ 2,pLQ ection lens 38 for projecting an inmage froma
proj ecti on Bpan ﬁg 3P PREecibEough &henpigiectspngopkatieg3ofor opening

or cI03|ng th %ectlon opening 2h for the protection of the projection
| ens 38; an®&tfu ?@ mechani sm 50 having a projecting nenber 20 projecting
froma hottom surface of the case 2 to adjust an el evation angle and

adj usti r'?g the projecti®dh ahingitenimedres hoyacy iy JEFRSE Y ,{,(gn@g} ust the

el evation angle of the projection lens 38, a control device 30 for’
control |'i nglifibiny | seidfebavaty st aembeshasbsns 58; a0 §b§£Eibﬁ RLeE >h

and a |inkage nechani sm 60 for operating the opening/cl.osing
a lower end of the elevation member does not contact a
3eetting‘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
eaid 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 exceeding that of the second position,
and adjusting the elevation angle of said projection lehs
‘in accordance with this elevatioa; | | |
a drive control means for cohtrolling the .
drive of said- adjuster means; a position detectlné means
20 fbr detecting the elevation position of said elevatlon
member; and
a storage means for storlng the adjusted or
‘set elevation angle or the elevatlon p051t10n of said
elevation member, wherein

25 : said drive control means controls the drive

- of said adjuster means with reference to a detected value




for opening or closing the projection opening in accordance with an

el evation of the projecting menber 20, wherein the el evEtNovendieg2@eof t he
case 2 is adjusted by noving up and down the projecting nmenber 20, the
opening/closing plate 3 is operated +n3éaceordance with the novenment of the

proj ecting nmenber 20 to open and close the projection opening 2h.

of said position detecting means so that it returns to
the elevation ;ngle‘or the elevation position of said
elevation member stored in said storage means.
15, An image projection épparatus ag set forth in
6 claim 14, wherein said control drive means éontrols the
drive of gaid adjuster means to return said elevation

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






