; "#$%e3e(B: :; D=> ABAT(B~6 - 1 DESCRI PTI ON | MAGE PRQIECTI ON APPARATUS
TECHNI CAL FIELD The present invention relates to an inmage projection

"apparatus provided with an adjuster fprlqgjusting a degree o i on of
a projected i mage. BACKGROUND ART 10 16 I'n liquid crystal puﬂﬂlmmﬂwﬂﬁm
ot her image. projection apparatuses having video nodul ati ng . ge
proj ection apparatus provided w tIDESCRIPTEONr for adjusting the'degree of

el evation of the apparatus in order to adjust the height of t i
i mge on the screen has been known. The adjuster is usually o @'ﬂ@ "HM"B’M ,
manual ly. In an inmage projection apparatus provided with an 2 )

however, when adj usting themRekOBRoBECTION ARIpREAMYd MRye on the S&PEen, it
is necessary to tilt the inmage projection apparatus and view the inage on

the screen while adjusting the anount of the height of the adjuster, so
there were the di sadvantages that the operation was difficult and fine

adj ust negt was h f¢£¥ ere was al so the di sadvant ages that 26
vvheneverlat he posﬁilsj%?lbfo ﬁ%ms Qeen was changed, adjustnent of the degree

of elevation of the inmage -.2 projection apparatus was necessary, a |long
time was needed f et‘?fég%%‘?’f'iH@]‘ée‘PBW‘E)rB?EEF?ﬁgt?héni imggeonreielréionr een
fromthe i mage projection apparatus, and also storage of the adjuster into
the case vvasam?ﬁﬁﬁ)&‘é%cﬁ’@v T whth ;aameadimstert fierpadjusting hens of an

i mage projection apparatus is an optical |lens, so care nust be taken so as
not to scratddgrme OF tgleévatildreref oa cproapaytedngmagenj ecti on appar at uses
provide |l ens caps on the projection | enses for protection. For this reason,
in 10 order to pr GMKGROUNDTEger onto a screen fromthe i mage projection.
apparatus, detachnment of the |l ens cap was necessary every tinme. On this

point asovel |, !N 19AP Lyt SUYALAIES ANG!oendfNEmb gl Was needed

for the settings and al so storage of the adjusper into the case was
O o R S A OV 0 01 80l RAR, WS "
st e e Slo SIS UL, S0 STEANY RELLOL S0 Rt est et Lor
or other el ey AN PHE d&Ad SH L BOSHE o LhS aBOS LY in
order to adjust the height of the projected image on the
15 screen has been known. The adjuster is usually operated
manually.
In an image projection apparatus provided with an
adjuster, however, when adjusting the height of the
projected image on the screen, it is necessary to tilt
20 the image projection apparatus and view the image on the
screen while adjusting the amount of the height of the
adjuster, so there were the disadvantages that the
operation was difficult and fine adjustment was hard.
Further, there was also the disadvantages that

26 whenever the position of the screen was changed,

adjustment of the degree of elevation of the image



Ariot her obj ect of the present invention is to provide an i nage projection
apparatus able to effectively 26 protect the projection lens. According to
‘the first aspect of the present - 3 invention, there is provided an

i mage projection apparatus conpri si ng'azcase having a projection opening at
a first side; a projection |lens contained in said case and projecting an

i mage t hroughrofiecpioheapparatpenivag afec@sggirg,,cgsq;on%tq_ i uslgl neans

havi ng an el evation nenber, lifting said el evation nerfber troma first

posi tion wheneedelor8: eRd 8btthaqsl F¥%a kLA - Iy 49gs jnot contact a
setting surface of the bottom of sgaig ca?g{ajt F’gﬁ h%z’esé'&?r‘?@ 58S ithe wher e

the | ower engcpbesaFdof! ti 0 r..contacts the setting surface of
said case and rajses a fiE}r%t i@?gé ggggg?:&l@gsgpﬁ’?rﬁéﬁ%g 2 PLS&RA of said

case on a sege, Ldesfacing the first si of said case as a fulcrum and
starts gener at?ﬂ%&%fggneg{aeggt%%ﬁeﬁnbp&? ggeac'?ﬁier Hago $roubd efsemef.ur t her
enl arging the 16 eéev‘%'ﬁ]i on_angle over that of said second position, and
adj usting the el evalioh® antfrer orard; dtheopeeirekitaniens afcendamagewi t h
this elevati oni.a drive control nmeans for controlling the drive of said
adj ust er medPECISREIPR PRBRERBYRNgSBNDEPtioBdt 2dnat, aof rark musiagd Of
said 20 projection lens for opening or closing said projection opening; and
a |inkage neRkeRRP A% ROt heedemhtbhsarddagbysiel TRaRarbeeOkangAl 0
openi ng/ cl osi ng menber so as to open said projection opening during a
period wher imagel prejattbon napbaratas8BVedoliag sahd Ehg§t ROghE' Oon 26 to
said third position by said drive control nmeans to nove ai d
openi ng/ cl opru)ectiei Fendsst Hos| 86+8aL - Lection openi ng when
sai d el evati on menber returns frorrllgsai d third ‘Séﬁi ?Fg% %aggf’d thrst
positiono Arddh Ny t 1 SEE t the present invention, there is
provi ded an i nage proljsgﬁi ono%ga%ggggtﬁ'gégoﬁp?gg?ﬁa grBQSEhﬂaW‘ﬂgea
proj ection qﬁ%y&g: i | de; ojectign ] ens contained in said
case and proj ecti nglaéar}laalgr%%lgé?‘% bu%ﬁg?%%“%?gj‘é t FBR LPBA| ABPoVasai d case;
an adj uster neans ving an el evation nmenber, lifting said elevation nenber
froma first posFﬁr%ﬁ %ﬂ%‘% e | RethisdPeinEhas eveldi i therenber does not
contact a s%tt.i q%éjs%c . of the bottom of said case, through a second
posi ti on whére RS | SRAARNEages cthahit 2 chonenbime cwas aneedeerset t i ng
surface of id case and raises a first side of said case by using a bottom
of 16 said 5t ngs and A lro fakdrage hef fthetadjdetet $até €Rse as a
fulcrumand starts generation of an elevation angle, to a third position
for furither cABeam@inErawblesome i on angl e exceedi ng that of the second
position and adjusting the elevation angle of said projection lens in 20
accordance with t PISCEOSURE @F THEIIINVENIIESN Ol neans for controlling the
drive of said adjuster neans; and el evation instruction buttons provided on
a top surface or Ansobgedty bFCanf | Sbr2Si§, .0, ide of said case
inthe vicinity of said ful crum and i nstruci r?gé“z%ﬁglvé;f‘%%f%?v‘s%‘? AN
el evati on meg pggggrcq._lqg‘ [ r ASP ct_of .t he present - 5
i nvention, the?g I's provildedtafe%D I rraég"gg pr?abj ecqeiabrh %1%‘555‘?553%1)??& ng a
case havi nga1Rs® &hly ni n.a first side; a projection |ens
contained in 3ai gl ca?e(aaéﬂg%ger cﬂrlgc?qier}'ga%?rf YR 1F3 PRIWEY PeFEeTmon

. ¢ .
Opent Qg adjustment for projecting an image onto a screen and can

easily return a projecting member or other elevation
member to a return position (first position).

Another object of the present invention is to
provide an image projection apparatus able to effectively

26 protect the projection lens.

According to the first aspect of the present



6 ‘'said case; an adjuster neans having an el evation nenber, lifting said

el evati on nenber froma first position where a | ower end of the el evation
‘menber does not contact a setting surface of the bottom of said case,

t hrough a second position where the | owér ~end of said el evation 10 nenber
contacts the setting surface of said case and ' raises the first side of
sai d case byinsengianbotheieolisSpravéasd aR 3magelpdosiclfil@ci ng the first
side of said case as a fulcrum and starts generation~of an el evation
angle, to a appadakasi ki : Qb ~fULT e . gi.n .16 .el evation angle
exceedi ng tha?bof t he Sg@gﬁgggé‘g %i %%?eaﬁé%%gigugt %%%Jteﬁgléﬂne\?ﬁq%?gangl e of
sai d projectipen,l ensghn Qrda W th this el evatiaon; .drive control
neans for coh?rgl??ﬁahtﬁgagfigeﬁggjgé%gogdfﬁgﬁeP°H%5ﬁ§Pd:lﬁbﬁﬁﬁqn?ase
detecting negpg 95-28 gting t he elgﬁatiog Zg posi tion of said elevation
member; and & Stbrade meansPol 888, FRgougl fhepubredestios amenimg ®f angl e
or the elevatio osition of said el evation nenber, wherein said drive
contr ol angatanE?BPs PRe2dPP¥Les meang hayisgeprnmedeyatiion memkesnce to a
detected val ye_of said position 26 detecting means so that it returns to
the el evati ohtfhyNe spidhelevatienomepbert fyomoh fairs telpesdttiion mhdes
stored - 6 in said storage neans. BRI EF DESCRI PTI ON OF THE | NVENTI ON
FIG 1 is a pelopettend ofethef el kvakppramanberotioas noRYSoAARC ON
apparatus according to an enbodi nent 6 of the present invention. FIG 2 is
a perspectiveetténgobuafatat efWBReEbbREoMBEE sRA Al @alieON tARIYGH 4S Proj ects
an image. FIG 3 is a view for explaining an exanpl e of adjustnent work of

an el evati onsesgh@ pbsaBibABGRe:8 PhAI E6Lb2NeARPRFALUSy BhGvatilesy & Vi ew of
a schematic configuration of an inside of an'1nage projection apparatus.

FIG 5 ip a Rens@echl LEW, u f movenment mechani smand a
| i nkage nechanisﬁ? %%Mg?é536tﬁé gggFZB f%%gggﬁ.ani alﬁhgaﬁﬁb on of the

[ nxage mechpglsgh &8sl 81861 baNCIA Lok BY SXIRI S Bh oserles of

operations from turni ng on power o ¥r Bf&LEi 8n s to

shutting off ower. 20 BEST FOR WORKI NG THE | NVENTI ON Bel ow, an
expl anati on %%?? g%saieanao?eﬁﬂ"gnﬁbﬂﬁngﬁﬁlﬁg Shej fage tpsdidecofosadsbar at us

of the case as a fulcrum and starts generation of an elevation

angle, to a third position for further enlarging the

15 elevation angle over that of said second position, and
adjusting the elevation angle of said projection lens in
accordance with this elevation; a drive control means for
controlling the drive of said adjuster means; an
opening/closing member located at a front surface of said

20 projection lens for opening or closing said projection
opening; and a linkage meané operating linked with said
adjuster means to move said opening/closing member so as
to open said projection opening during a period where
said elevation member is moved from said first position

26 to said third position by said drive control means to

move said opening/closing member so as to close said



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

vi ew of the appearance of 2b an image projection apparatus according to an
“enbodi mrent of the present invention. FIG 2 is a perspective view of 7
_a state where an inage projection a‘pp%rat us 1 projects an inmage. As shown.
in FIG 1, the imge projection apparatus 1 is placed on a desk or other

base BS corresppsetiontopéning wRbhi BEi8ULLAGELtbN! REmMBEES §uturient i on. A
front surface 2a of a case 2 Is provided with a projection opening 2h. This

proj ection opeshnga?d tRiPACHPSHiLioh! PSE : eni.ng4/glosing plate 3. A
top surface 2b of the calse gﬁi slprgvi gédg\?\??h%?\fgglgogrqg\ggﬁ'on I nstruction

buttons 5a and Sb gnd S\ ese el evation instruction buttons
5a and 5b and the poméédéﬁatd% %{§§$%§?t%p e?gmﬁgiﬁﬁeoPrSnggbiIity, are
arranged in Lcinity of a,.back surfgce 2¢ of the case 2 where there is
alittle pos%'{;\?%%é%?rﬁttﬁl&?FﬁnlﬂvBﬁ°YBdﬁ PRe1BREGaPTEAeStdIOR cont r ol
expl ai neq | ater. Atbottonlsurface 2d of the case 2 is provided with two
support MentRPRAGATYE FHRPFIBHRIsAr Fae havipgea pPreigsdiiosucberdnd de 2c
is provided with support nenbers 12. The case 2 is supported at 4 points by
t hese suppor?t® Hehpkrside; sadprojeatippalansecesthdnedd inetsaden dalsa base
BS and the bottom surface 2d of the case 2. As shown in FIG 2, the inage
proj ection apprpeeieqdthag anpimpget thyounghbehe2Progevitignadpehang @t i on
menber of the present invention. The projecting nmenber 20 2b can be

el evated (noseid upased aovadjbeteeeneansaRa0TRBIah 81 eRAtibnOhebade the
case 2 as an exanpl e of g _afirst position (return position) of the

el evati on MeYDEEiNg $4Ed PEESOREILAVRBKHER 28Hma p@g'&:tsitog WHEG RN D o uer
ﬁe g anéf e e

end of the projecting nmenber 20 abuts against t ase evation
angl e faop I nglidwd® &E SASEhE 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 contacts the setting surface of said case and
raises a first side of said case by using a bottom of

16 said case on a second side facing the first side of said
case as a fulcrum and starts generation of an elevation
angle, 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

20 accordance with this elevation; a drive control means for
controlling the drive of said adjuster means; and
elevation instruction buttons provided on a top surface
or a side surface of said case at a second side of said
case in the vicinity of said fulcrum and instrucing

26 elevation of said elevation member.

According to the third aspect of the present



6 starts to be generated as a second position of the present invention and
further a third position where the projecting nenber 20 projectes fromthe
‘bottom surface 2d of the case 2 and the el evation angle of the case 2
becones | arger up to the nmaxi num el evat Porr angle. Note 10 that the
accomodati on position does not have to be a position where the entire

br oj ecti ng MeRbentiBn s theseMIRdgketidbd h RGN JEY Be 2 posi tion
where the |ower end of the pr oj egi ngl menber g%eg(ﬁzj S ot abu agai nst the

base BS and dggs (o[l R-\ AW I tion 16 angle .. \Wen the projecting
member 20 is ?gcgtag sat% e %é%%rr%og’\aét%leo%aﬁrc} 1% iHPIRIH The P the

i mage proj ecki.o a 1 is located in.a horizaontal direction parallel
to the base Eg QB;%E?%% %?I'o%]eéctal gﬁoaf%%&%jcéﬂqadd‘%rﬁﬂéﬁwwwme
bottom surfage .2d_of the case 2, the elevation angle of the inage

proj ection appdr RFGISELIRGngEs IMRas: throndde the Priedtisne Qperm narmfit
thereof. The el evation angle of the projected i mage projected fromthe

proj ecti dh oﬁ@hSnﬁaEH"oﬂPoafiﬁé‘sf—l?rs&eé@ﬁ Heariges am edeom tisore enanbbdr | he
change of this elevation angle. - 9 The elevation instruction buttons 5a
and 5b are i h3fELbgi spiduelenation aembetr frdmhe dimet ipys gt ivited t he
projecting nenber 20. For exanple, when the elevation instruction button 5b
i s depresseda HowemgehHeof thpr elsvatioby mdideioded iRErHdY L, a
control. nmeans 30 nentioned |later, for exanple, the projecting nmenber 20

noves downvasdtting bliefaeeoBRO¢Rki BB tROH WORaSe WA 2 | r5t
position toward the second position where the el evatalr%n' }%@41{5 a;enerat ed.

| PLOLECLs baamangoRe e Web WAGE 1o chlie GRS PTG 207 1!

t he base BS. When the projecting ne er contl1 nues

d t Kk f; 2c faci the f t
urTace Sa of ihercaeacatl) AR ARE driies’ B ReS cagd e paccing

t hrough t he t,l5 nbers.12 as a ful crum whereby the front surface
2a provi ded %&?g%hgksr g}%&??‘i SHCEp A ﬁ@l%h BEa Ry UiddQ & jhoitonyyef
continuing to dgpr ess the el evation instruction button 5b, the projecting
nmenber 20 noY¥ai9uf2f8 PRe3t APFENFositrof amidge thee fidtmahds exfatsaid angl e
20 is generated and stops. On the other hand, when depressing the el evation
i nstruction B8PeoAS5R, FBhETYMG] apd sfamtshgeneratiices afb\war deldumtion
accomodati on position. When the projecting nenber 20 rises fromthe base
BS, the frondnglefate 2atbfrdspphle tdase £2rmfvethdawenikingldy/ tHde
inclination of the inage projection apparatus 1 di sappears. \Wen the - 10
proj ect iy nehdeat2onfangher exceedinigt thatuofs the ideRcier Yemdatdpn
position. The opening/closing plate 3 is noved |inked with the el evation of
this projectand agfjbhetirg tReOpeBvhitech BNEI1RCHEO ' - i ght
L fromthe projection | egs 38 (FIG 4) is %ifloj gct gg%?%ﬂlcér@%q}irough
the projectipn 988888038, whiehethhat ega%a@a%w,-nq/ ‘alfq]ﬁ) n%c%l%ogl. Sndahs

automatically opened or closed as will be nmentione at er.

openi ng/ cl osghg é&ﬁgg’?%gn ftﬁgi arlgeogl (r;:?gg/&glg?igltl%g | ate 3 and the

internal structure mage proj ec w937 %e %xpl ai ned

| at er. . .
position detecting means for detecting the elevation

20 position of said elevation member; and a storage means
for storing the adjusted or set elevation angle or the
elevation position of said elevation member, wherein said
drive control means controls the drive of said adjuster
means with reference to a detected value of said position

26 detecting means so that it returns to the elevation angle

or the elevation position of said elevation member stored



FIGS. 3A and 3B are views for explaining an exanple of the adjustnment work
of the elevation angle of the inmage projection apparatus 1. 16 As shown in
"FIGS. 3A and 38, the elevation angle A is defined as an angle forned by for
exanpl e the base BS and a light axis Co%f the projection | ens using the
base BS as the reference. Alternatively, it is defined as an angle forned
by the base BS aadldt Beolrayer feanhsporti on of 20 the inmage light L. Note that
the elevation angle A is substantially equal to the inclination angle of

the case 2 with respest bRstRephasR BS rhEe iwegiioy the screen SCof the
image light L projected fromthe imge projection apparatus 1 is 26

adj usted by operatgfg.tQeéghﬁvB%kgBeiQibryg&%gnogfh%@$%ﬁ§a and 5b§&paﬁgjgzt

the el evation angle A e elevationns

are | ocated o] e _axLs S.passing_through the support menmbers 12,
therefore th%gi¥§3égp gfé???& Bnafﬁ%r§ ée%9§94ﬂ%?4;$QH4§M§FQﬂ94W9nt
operatinqsthe e%gvation 6.instruction. buttons 5a and 5b. Further, even if
the i mge pr3f eEPPORTEBEREt BYORtiON . nc| i ned, as seen from FIG 3B, the
positions of the elevation instruction buttons 5a and 5b do not nove nuch
at all, so the opeF&8i|2t¥Sor pRESPRetaveONieNsfuet istateutwhare Theand 5b
is very good. 10 In the same way as above, the power switch 6 is also

| ocat ed i n tH@agecPrPhgctionheppheadisopriojsictisc aroimugd.ons 5a and 5b. The
operability is good for the sane reason as that for the el evation

i nstruction buttonEIGa Bnils5a. viGwFEGr éxp3adningWas eiBapieh@EtiC
configuration of the inside of the imge projection apparatus 1. As shown

in FIG 4, taajhsegenp’ abek! beNadPRakvetich a1 C¥Plidigyd ce 30, an
anplifier circuit 33, an electric notor 1, a drive circuit ., a |lanp power

supply 10 projection apparatus.

FIG. 4 is a view of a schematig configuration of an
inside 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 for explaining the operation of
the linkage mechanism.

FIG. 7 is a flow cﬁart of an example of a series of
operations from turning on power of the image projection
apparatus to shutting off the power.

20 BEST MODE FOR WORKING THE INVENTION

Below, an explanation will be given of an
embodiment of an image projection apparatus of the
present invention with reference to the drawings.

FIG. 1 is a perspective view of the appearance of

26 an image projection apparatus according to an embodiment

of the present invention. FIG. 2 is a perspective view of



20 35, a lamp 36, an LCD panel 37, a projection |lens 38, an adjuster
mechani sm 50, a |inkage nechanism 60 |inking with the adjuster nmechani sm
50, and a position detector 70. The driye circuit 34 receives a video
signal from 26 an input term nal 45 and’dfives the LCD panel 37 based on
this video signal. - 12 The LCD panel 37 acts as a video signal

nodul ati ng maassater wherer ahi Ahade pPFGRILA RE aggaxea%ﬁd PRI s gen SC

and making it incident upon the projection |lens 38. 6 The l'anp 36 outputs
light for premggki.ng the image generated at the LCD panel 37 via the
projection lens 38 onto the screen SC. The | anp power supply 35 supplies

Che control devi oo 30" IhE RROFOST | G ARG LIHOR FRESSEE Lo WA &R |1 ght

the control device 30. rojecti oh lens

fromthe |l a : |_at y the LCD panel .37 based on the video signa
and focusesrrlmt §gn éegc(rgg'e% g&_Sirﬁé‘ 88" rné’/ac,sleogsnf%rﬁsé’@%‘ﬁ:r#%ed
above is rrﬁﬂ ed %%.at t he projection opening 2h portion of the front
surface of t BR5F&BE; EHTEARS 9B theePresgnded nviaigdans detfyand ect ed
fromthe projection |lens 38, the opening/closing plate 3 closes the

proj ecti on ofBEfage2Ra afidacerses 2t A8 Prowidedr widh of prteeurtjection | ens
38 to 20 protect the projection lens 38 fromscratches, dirt, etc. The
posi tion det epeping02bet Fbiis pirejpetiibnopehinie 2 Ajsepgdikdmber 20 as
will be explained later. As this position detector 70, use is made of for
exanmpl e a sl ellestgpbypahespbenitgyclodd nghela®ef 0l device 30 has a

processor 31 having a CPU and a menory 32. The processor 31 perforns
varil ous A top surface 2b of the case 2 is provided with two
10 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 the vicinity of a back surface 2c of the
case 2 where there is a little position fluctuation even
16 Dby the elevation angle control explained later.
A bottom surface 2d of the case 2 is provided with
two support members 11 at the front surface 2a side. The
back surface side 2c¢ is provided with support members 12.
The case 2 is supported at 4 points by these supéort
20 members 11 and 12. A clearance is formed between the base
BS and the bottom surface 2d of the case 2.
As shown in FIG. 2, the image projection apparatus
1 has a projecting member 20 serving as the elevation
member of the present invention. The projecting member 20

26 can be elevated (moved up and down) between an

accommodation position inside the case 2 as an example of



- 13 operations and the nenory 32 stores various data. The control device
30 receives as input a detection signal 70s of the position detector 70, an
‘on/of f signal 6s fromthe power switch §, and instruction signals 5as 6 and
5bs of the operation buttons 5a and 56 dnd perforns the on/off control of
the | anp power supply 35 and the drive control of the electric notor 51

based on theai fjperstspgaaiti onCaretairdl Yodifa orNidoOltHE\d 168,230 St put s a
signal 10 for operating the |lanp power supply 35 to the related | anp power

supply 35 whpegbele ogniabl prieganit @%vfernw&nh%né!)ﬂ%eh]o}v)qéi%}. QHerd e on

state, and while outputs a signal for turning anp power supply 35

to the rel at ¢g OWeT pRLY, 5 onfpff signal 6s 15.s in the
of f state. Furrtﬁg?,gn%h\ee% &?‘:év rrl‘éjié%é;\gg‘ggnse%@%rnzzcﬁaarﬁ%ﬁgﬁﬁﬂwsa%cm%ance
with the ope .OR O h | evatiQn instryction huttaons 5a and 5b, the
control devi%ggéoggugsétghgneﬁﬁgPr&EPiSﬁ_ For- ALY (e Fasa 3 ¢ 20
nmot or 51 @nd n_i.ns ru&éion 305%éfor defining the rotation direction to the
ampl i fi er® ci PEAFFS3%° REndeperafedeps. @ iseaaiidPost tdan aff &the f orward or

reverse and further can rotate at a rotation speed in accordance with the
magni t ude of PFR&SRE| $BVPARSLPlic Bngh f3Tther Bhdhiad qostiittordivtente othef t he
electric notor 51 defines the elevation direction of the projecting nenber
20, while Prejecthagr nembean29pped jefctiise faloac tthier batitam SurRiddierd t he
el evation speed of the projecting nenber 20. Note that the control device
30, the anpl ofi €he 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
position where the entire projecting member 20 is
accommodated in the case 2 and may be a position where
the lower end of the projecting member 20 does not abut
against the base BS and does not generate an elevation
16 angle.

When the projecting member 20 is located 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 2d of
the case 2, the elevation angle of the image projection
apparatus 1 changes in accordance with the projection
amount thereof. The elevation angle of the projected
image projected from the projection opening 2h onto the

26 screen changes in accordance with the change of this

elevation angle.



circuit 33, and the electric notor 51 constitute the 6 drive control means
of the present invention. However, the memory in the control device 30
‘constitutes the storage neans of the pregsent invention. The anplifier
circuit 33 applies a predeterm ned voltagé having an orientation in
accordance with the 10 instruction 30s2 to the electric notor 51 when for

exanpl e the instrutheoaldfatiba ahséruewibavbutdefsdGas ame sPRIAs Vol t age
to the electric notor 51 when the instruction 30sl is at a high level. FIG

5 is a perspgaktyactioy BhttbBAsSELHC L @ sUinkd tHef AYWRL n{F%ﬁ?@%ﬁquo

and the |inkage nmechanism 60 |inking with the adjuster necha

shown |1 FlSeroenbheradiusian REABAN 90 SRdiat.auiial SGHdl (Rrber 20. 2

wor m gear 52, a gear and”a screw shaft e worpygei?_SZth
connected to Ut put ft,of the electric mpjor 51 affixed in e case
2. The gear gggﬁgeﬁéghéaﬁ&?pﬁt?ﬁg %SFEP e%% %f.dhﬂf3§ﬁﬁiﬁ BHAIBAERR this
gear 53 ié i pserted.in tge %gaft 54Db gf t he upper end side of the screw

' g&&r

shaft 54,° whfPRT98SLRR 8 rontrod opsrafd am ot agentrole meansgy shaft

54 is provid g with a thread part - 15 54a having a thread forned on its
outer ci rcung rBRBEIOPRE RERE  ef@roPXEAPLehafthes siraifectiing wamvesRGt 54
Is rotatably supported by the support nenber 56 fixed in the case 2, and
the | ower en@ovestdewnvard fham the ascommodattiluny rgipdrdresetvime ssippor t
plate 55 fixed in the case 2. The projecting nmenber 20 has upper and | ower
ends whi ch atbebEhrstApesitwoholtewaddd ithewsietorid@ddirtaath MHdrddne! t he

screw shaft 54 is fitted is formed in the 10 upper side bent portion.

elevation angle is generated. It projects from the bottom

10 surface 2d of the case 2 and abuts against the base BS.
When the projecting member 20 further continues to move
downward, the bottom of the back surface (rear surface)
2c facing the front surface 2a of the case 2 tilts about
the axis S using the axis S passing through the support

16 members 12 as a fulcrum, whereby the front surface 2a
provided with the projection opening 2h of the case 2
rises. When continuing to depress the elevation
instruction button 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
instruction button 5a, the projecting member 20 rises
toward the accommodation position. When the projecting
member 20 rises from the base BS, the front surface 2a of

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

image projection apparatus 1 disappears. When the



Further, the projecting nenber 20 is noveably inserted into a guide hole
55h formed in the support plate 55 and guided in the elevation direction by
‘this guide hole 55h. 16 The projecting nmber 20 is provided with an arm
20A. The noveabl e portion 71 of the pbs*_ibn detector 70 is inserted in an
engagenent hol e 20Ah fornmed in this arm 20A. The position detector 70 is
for exanple proljedeirg mneABeRORONIFITHA ﬁyyéévﬂﬂgﬂfg@hﬁﬂgté?ﬁ%ﬁggnal in
accordance wth the position of the noveable portion 71 to the control

device 30. Thechinkad®iBhCRAZiTTH0 | inked with the adjuster nechani sm 50
I's constituted gy a Ii%k nbér g%f an arm 2b 20A of the projecting nenber

20, an arm 3b for a 5 i.ng/cl osi_n | ate 3, .a.resilient menber
65. - 16 The Iﬁﬁen%ﬁggrgng?g:iggrgggapgﬁl uﬂ'ﬁoﬂc’é'(?@g‘dlﬂkﬁcﬁé”s por t
shaft 69 fix in,the_ _case his link menber 61 has an abut nent 61la

| ocat ed on oﬁgesP&5VBFlPﬁe°§u§g‘dtﬂt POQJECER G MemfK 13 hFapRrertthee tip
end of t arm 20A 6 of the projecting nenber 20 and a |inkage 61b | ocated
on the other PEPAECEE OPnLEPERIRG: RhshIMadsy ldahy iInixPm the o ek Bn of t he
openi ng/closing plate 3. The linkage 61b is forned with a | ong hol e portion
61h i nto whi ¢ANE BPn (BIGpr V)i d&d pneieetest mrdte dfhe hecrideropenrougdic| tisé ng
plate 3 is noveably inserted. Further, the abutnment 6la of the |ink nenber
61 abuts agaPrefieatibopppendddl i2hed Nate thadasthe? opdringldlid®ing s defi ned
at the abutnment position. The resilient nenber 65 |inks the |inkage 61b of

16 the |ink pkaber 361sandtohatiand 13 bl disdd s will be

mentioned later. The opening/closing structure of this

10 opening/closing plate 3 and the internal structure of the

image projection apparatus 1 will be explained later.

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

16 As shown in FIGS. 3A and 3B, the elevation angle 6
is defined as an angle formed by for example the base BS
‘and a light axis Lo of the projection lens using the base
BS as the reference. Alternatively, it is defined as an
angle formed by the base BS and the lowermost portion of

20 the image light L. Note that the elevation angle 0 is
substantially equal to the inclination angle of the case
2 with respect to the base BS.

The height on the screen SC of the image light L
projected from the image projection apparatus 1 is

26 adjusted by operating the elevation instruction buttons

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



menber 61 in the direction of an arrow shown in FIG 5. As the resilient
menber 65, use is nade of for exanple a coil spring. The opening/cl osing
‘plate 3 has a holder 3a. This 20 holder,.3a is rotatably held about the
support shaft 4 fixed in the case 2. “THe ol der 3a of the openi ng/ cl osi ng
plate 3 is formed with the arm 3b noveably linked with the |inkage 61b of
the link menber 61Th&6elavahioadinstenciEehaBustbhs, 5uhandt BB akactric
notor 51 rotates, the wormgear 52 rotates, whereby the - 17 gear 53 and

the screw shbbtabddr abate. thbeaxtBe sspadWinbalthrahghOitdlet Su fPr 0j ecting
nmenber 20 noves in the axial direction of the screw shaft 5471 n accordance

with the rotﬁghggrgi129t£ﬁgrg%o§§eg§grgwﬁ ef§§%9e?%edA%ﬁo@Wd“yéEee he

proj ecting nenber 20 noves upwar d e rotation operation of

t he eleCtriCS&D&Qﬁiéé'VELGEdGéh&QGFégbrggiE%éF éie ﬁl%’%é:.explaining t he

operation of the |inkage mechani sm 8%tate where the
proj ecti %E.is ccommbdated i.n_the_ca 2 and at the predeterm ned
st or age ggsrfggﬁ£? %oPi$E§%88§i Foﬁn8f5¥heFBF ek eYeEndifobhe imadei s
state, the arm 20A of the projecting nenber 16 20 abuts agai nst the
abut nent 61aPEPIPRELPPNRPRENBENSGE. 1hdncliresenBsr seen frem FIG.o3R e
about the sugﬁort shaft 69 in the direction of an arrow 81 by a biasing
force of theth@sPPpéhichenbér the, efgvatheonr évistiruatifor batdonsh&a egid i ent
menber 65 is suppressed by the arm 20A, 20 whereby the rotation is limted.
I n the stateSbhdenndh RbGa fidchahteanlihespothie sperabidiity of /@@ on and
ower is su I ed, en e elevation instruction button I s pushe own
p pplied, wh th I t t t but t 5b pushed d
to give elevation instruction buttons 5a and 5b is very good.
10 In the same way as above, the power switch 6 is
also located in the vicinity of the elevation instruction
buttons 5a and 5b. The operability is good for the same
reason as that for the elevation instruction buttons 5a
and 5b,
16 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 device 30, an amplifier circuit 33, an
electric motor 1, a drive circuit 34, a lamp power supply
20 35, a lamp 36, an LCD panel 37, a projection lens 38, an
adjuster mechanism 50, a linkage mechanism 60 linking
with the adjuster mechanism 50, and a position detector
70.
The drive circuit 34 receives a video signal from

26 an input terminal 45 and drives the LCD panel 37 based on

this video signal.



the instruction "raise the elevation angle", the control 26 device 30
drives the electric notor 51 and noves the projecting nenber 20 downward as
shown in FIG 6B. Along - 18 with the downward novenent of the arm 20A
of the projecting nmenber 20, the engdg m of the arm 20A and the abut nent
6la of the link nenber 61 is released, and the Iink nmenber 61 starts the

rotation above thersappeptpénshagy £8tinakhg ¢ifgs! k2gnah A 1 by
t he biasing force of the rgsilient nenbe? 65. Wen th§n|ian§§%€g$¥%E

rotates, t hemb.hﬂgageréQnQiraUﬂﬁgl LRk éfﬁgggertoes i:ea%%ioﬁ%%ﬁaerdno%Q:OOft tde

openi ng/ cl osi ng pl ate are confecte o the op closing plate 3 10
rotates abou SHRpP L 4N, direction . of an arrqw Cl.. At this
tinme, the pi Iﬁc gggf gtehgﬁgr ?ﬁgg%}‘&‘ l#héhgggﬁf]ﬁg}’&%‘sitﬁﬁ FERIEF AN &EN5 ¢ he
| ong hol e po?éion 61h of the |inkage 61b of the |ink menber 61. By the
rotation of é opening/closing plate 3 16 about the support shaft 4, the
proj ecti openi ng_2h flosed by the opening/closing_plape 3 is opened, and
the projettion | eni"8glampc36; futBRLpcligbh EpEnPrgIieRtinge thenimageber 61
rotates about the support shaft 69 in the direction of the arrow Bl by the
bi asi ng f or ceeperatedhats Ebe| LERt pApRbeB765iabithe progembriom €@ B,
stops at a position where the abutnent 6la of the |ink nenber 61 abuts
agai nst the onbppthe68crien BBi.s reason, the posture of the |ink menber 61
and the opening/closing plate 3 is maintained in the state shown in FIG

68. In 26 this stafke lampcpsweR bapplyaBsdspppalibs! ei@cithe PgswddS to
(el evation angle A=0). Since the projection opening 2h is
the lamp 36 in accordance with the control signal from
10 the control device 30.
The projection lens 38 magnifies and emits the
light from the lamp 36 modulated by the LCD panel 37
based on the video signal and focuses it on the screen SC.
The opening/closing plate 3 described above is arranged
16 at the projection opening 2h portion of the front surface
of this projection lens 38. When a video image is not
projected from the projection lens 38, the.
opening/closing plate 3 closes the projection opening 2ha
and covers the front surface of the projection lens 38 to
20 protect the projection lens 38 from scratches, dirt, etc.
The position detector 70 detects the position of
the projecting member 20 as will be explained later. As
this position detector 70, use is made of for example a
slide type potentiometer.

2b The control device 30 has a processor 31 having a

CPU and a memory 32. The processor 31 performs various



- 19 opened, the projection inmage can be projected onto the screen SCin
the state where the elevation angle 8=0. During the period where the user
-operates the elevation instruction butt ba to instruct to nove the 6

proj ecting nenber 20 upward in the diT ion enlarging the el evation angl e,
the control device 30 drives the electric notor 51 during the period where

t he el evati oopenationsi andbiheomnemdris 3deprtoread vaWieomd ity .0j ecting
menber 20 is further noved downward, the |ower end side 10 of the

proj ecting nmenber PRepPEoheebs 60aN30PeALBIVRS LA TRpuith ot MR daid;
surface 2d of the case 2. After the | ower endvof t he p?&ie?ting %%%%E% 20

reachies the bagRaBSTouneR thel HoRBEcHONGHANRS:! ITOW RN y s oo

in FIG 6C, the front surface € case and

posi tion of tRtaem; Enf KERed Hn vl "Snd” ABaenp Tl Hna sy pae
he 20 cdoe M0aRBBeSRFHe: BRETRELEN BiftERRaa: POR H Fansh RARAAFRR an

exanple of the series of operations fromturning on the power of the inmage
roj ecti on apParap(eff raptrgli RE &bev4aBenPoyerasuEPlyy 3hwnd mheff the
proj _ .
power supply with 26 reference to FIG 7. FIG 7 is a flow chart of an
exanpl e of t@eiverpfentrol of the epecimicnmottioomsilubeisegl @m tihe povmrt of
the image projection apparatus 1 to shutting off the power. First, the
power swi t chségpabsi.ded on the upper surface 2b of the case 2 is operated
to supply electric 5 power to the inage projection apparatus 1 (step Sl).
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 from the
power switch 6 is in the on state, and while outputs a
signal for turning off the lamp power supply 35 to the
related lamp power supply 35 where the on/off signal 6s
16 is in the off state.
'Further, when driving the adjuster mechanism 50 in
accordance with the operation of the elevation
instruction buttons 5a and 5b, the control device 30
outputs an instruction 30sl for driving the electric
20 motor 51 and an instruction 3082 for defining the
rotation direction to the amplifier circuit 33. Namely,
the electric motor 51 can rotate forward or reverse and
further can rotate at a rotation speed in accordance with
the magnitude of the drive instruction 301sl. The

26 rotation direction of the electric motor 51 defines the

elevation direction of the projecting member 20, while



The control device 30 activates the | 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 reads the po_SiL'gon i nformati on of the projecting
menber 20 stored in the menory 32 (step S3). Note that the position

I nformati on of the projecting nmenber 20 stored in the nenory 32 is the

posi tion i nf theatrioda tdbnt Epeidjot thhry TG 2t e B Erddyiide QQsi tion
detector 70 15 at the previous shut off of the power. The control device 30

outputs the eleiatan0BpaREl JOHY ipidibdtihe maidd,c 2@t or 51 and the
I nstruction 30s2 for defining the rotation direction to the anplifier

cireuit 33 based ORokBethgRd thES kbR ¥b Ofuyld1egl rOLECt i ng
own r

menber 20. By this, the projecting nenber 20 start’s novenent from

t he predeter p st @rRag hil tep . te that, the control

devi ce 30 ac%?(ragéit %ga}zgngigm S %Eeu(cﬁ‘rrgrcnaﬁ?"u%% o&t%@%‘f’oﬁ”&?i member 20
successi Véel y %hangi ng.ac ording tq the downward novenent - 21 of the
proj ecti ng nEhBYE 56! 2ok me P RRGAANRE FPeREiRD] HeVeerember 20,
t he |i nkage rrg(éhani sm 6Q operates, whereby the opening/closing plate 3
rotates aboutNehBeB@ENoin Lher contgold,davice ) cranski tipees ntheh i s opened

(step S5). By this, it beconmes possible to project an inage fromthe
proj ecti on | 8%9raget Meangh othdher gjreseindn ioprantigpreh. The control device 30
noves the projecting nmenber 20 until the position information of the
proj ecting 10 menb®he2empéti€ieedchyculid 33siappli edet @rdeb@nichdde
voltage having an orientation in accordance with the
10 instruction 3082 to the electric motor 51 when for
example the instruction 30sl is at a low level and does
not apply Qoltage to the electric motor 51 when the
instruction 3081 is at a high level.
FIG. 5 is a perspective view of the structure of
16 the adjuster mechanism 50 and the linkage mechanism 60
linking with the adjuster mechanism 50.
As shown in FIG. 5, the adjuster mechanism 50 has a
projecting member 20, a worm gear 52, a gear 53, and a
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 portion of this gear 53 is inserted in the shaft

54b of the upper end side of the screw shaft 54, while

26 the gear 53 is fixed to the shaft 54b.

The screw shaft 54 is provided with a thread part



position of the projecting menber 20 stored in the menory 32 match (step
S6). When the projecting nenber 20 projected fromthe bottom surface 2d of
‘the case 2 at the previous shut off 16 of the power, the projecting nenber
20 projects again fromthe bottom surtak® 2d of the case 2, whereby the
case 2 is inclined so as to give an elevation angle A the sanme as that of

t he previ oussithmMaavih f Iy 20 st ops,
avihgel the il E8itedlon & & i GH &4@%@{%

i
when a video signal is applied fromthe input ternlnéﬁ 'CD panel
37 via the dgh¥e sebheul img@ ?i?:ul %CL nd. gener gt e t.he LCD
panel 37 is proj ectbeg Itebd?%ef tst(li‘}%eesn S e;?%ts .laﬁ ns%ﬁ"é s?laéﬁétyq tr der
to adjust th i of . the 26 j rojected on the screen SC,. the
control devi gglil_%ggg& ggplofr%:[ e['%g% idd‘}?q‘?‘]%[ ﬂ?é‘%t?% %{Jt rRd 5p e sb
- 22 for instrucEi ng E!IP rd_novenent or_downward novenent_ of the
proj ecti ng nERBEr <209P &‘ﬁe Lower @t ook fiFExaY ishafl &Ation angl e)
wer e operated &steg S8). When the operation buttons 5a and 5b were
oper at ed,% anHotRE2B1Yn SUPROLtes Sitgrtdies sipranty Mintenrsd fixad tin tthe
control device 30. The control device 30 elevates the projecting nmenber 20
based on thesasendtruction signals 5as and 5bs to adjust of the elevation

anount of the projecting nenber 20 (step S9). By this, the height of the

i mage on 10 the scTbhenpS6jestidgumiember\\20n halte upPpet anti 1Gwdt ishdaper at ed
and the off signal 6s is input fromthe power switch 6, the control device

30 stops thewhabh BeECbeRdPhY s3cbd R SEbh iFHNHSH Eﬂr”% ﬁ%zlsoarc?'rpéjﬁ%" ce
er om

30 acquires the present 16 position of the projecting ne he

Temory 32" (stan REo MNPV EERE B L T Y 4RI ey ronber

10 upper side bent portion.

Further, the projecting member 20 is movéably
inserted into a guide hole 55h formed in the support
plate 55 and guided in the elevation direction by this
guide hole 55h.

15 The projecting member 20 is provided with an arm
20A. The moveable portion 71 of the position detector 70
is inserted in an engagement hole 20Ah formed in this arm
20A.

The position detector 70 is for example a slide

20 type potentiometer and outputs a voltage signal in
accordance with the position of the moveable portion 71
to the control device 30.

The linkage mechanism 60 linked with the adjuster
mechanism 50 is constituted by a link member 61, an arm

26 20A of the projecting member 20, an arm 3b formed at the

opening/closing plate 3, and a resilient member 65.



20 in the menory 32, the control device 30 reads the 20 information of the
storage position of the projecting nenber 20 stored in the nenory 32 and
outputs the instruction 30sl for driviq& the electric nmotor 51 and the
instruction 30s2 for defining the rotatiton direction to the anmplifier
circuit 33 based on the read position 26 information. By this, the

proj ecting menber PRenDVSE m@MB&E 61-id3rotavablyt Bepphedateapbied thkor age
position (step S13). In the mddl e of novenent of the projecting nmenber

toward the psagpbetNsASELSEO! 292eB0Sh! LAB. c'é?‘ét gg”}rlﬂgé %%ggeg%%e%ﬂ ng

menber 20 abuts agai nst the abutnment 6 6la o again,
wher eby the {1gkage k.S 0 e t hi. t he . openi ng/ cl.osi ng
plate 3 rota#%g g oagﬁ?ﬂgggug%grgggﬁgg? %hinghglgFrggthﬁ @H§%Q¥ t he
proj ection opening.2h ereby.the_projection ening 2h i.s closed again
(step S14). gﬁab\ﬁeﬁgt ﬁ'é‘gg?%]"gépﬂgaﬁﬁﬁhgﬁ ’Z'SQr gg?h&‘?%t Rg &8 %0%%ed

st or age sié&og the storage of the Erojectin&.nenber 20 is conpl eted
(step S15). he Prpdgchbhgcmenbes; dPngndoat hénkrgse Slbe dosaiteshion when
electric power is supplied to the inmage 16 projection apparatus 1, the
proj ecti ng nERBeptberf gidadplisthagsunporiteshaftn 68nghd 3 iokedcheriitage
projection apparatus 1 is automatically returned to the position where the
power was shtheoafmt Bb pfetheuspenibgdplipsangt pdatand.time, the
openi ng/ cl osing plate 3 covering the 20 front surface of the projection

lens 38 is opened Pyeulihkayegeibeisorermal Rithha PHALCALLBIPERHFRRH 20. By
this, preparatory work for projecting an i mage by the 1 mage projection

apparatus 1 gshaghesbiheahl ¥ g,%r BedpedlidaRd ohNenk! TBnARY RIFOGEUr es
required for the preparation 26 work whenever the 1 nage projection

appar at ug 1 E?ﬁg§ﬁ§ééi85§H hgiﬁqgcgdis mbvééfl@uakgg&%ﬁﬁﬁen shutting of f

the power to ge profecttion apparatu by "auto ically storing the

proj ecti ng nmenber t he,predet erm ped. stora position {n the case 2
and, at the same t?%%?ﬁ%raquﬁa?$3§T?9@cg6§iﬂ§ gﬁ@ 8b8ki gsi®lg plate 3,
the time and grﬁcedures required for the storage work are again greatly
reduced. Not 8°Ph8t 29RhBSHr BsEAPPPRYCAE Sixed At thenicase 2o (The above

enbodi nent. 10 The above enbodi ment was configured to open or
rotation is defined at the abutment position.

The resilient member 65 links the linkage 61b of
16 the link member 61 and the case 2 and biases the link
member 61 in the direction of an arrow shown in FIG. 5.
As the resilient member 65, use is made of for example a
coil spring.
The opening/closing plate 3 has a holder 3a. This
20 holder 3a is rotatably held about the support shaft 4
fixed in the case 2.
The holder 3a of the opening/closing plate 3 is
formed with the arm 3b moveably linked with the linkage
61lb of the link member 61.
26 In the adjuster mechanism 50, when the electric

motor 51 rotates, the worm gear 52 rotates, whereby the



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 opening/cl oai plate is slidably provided to
open and 16 cl ose the projection openi Zh. Further, the case where power
is transmtted fromthe electric nmotor 51 to the projecting nenber 20 by

using a tranggagsssanafl@CHRE §BreNNBhaEILNG4t B tWREM gear 52, the gear 53,
and the screw shaft 54 was exenplified, 20 but it is also possible not to

use the worm gear ggen bHtheUsEr gsﬁéfﬁrghanQHEEESi@ﬂesg%éj%%iﬁi' Furt her,

in the above enbodi nent, the elevation instructl ol butt a ang 5b were

arranged on pP,sU e case.2,,.but .t is _also possible t

enpl oy 26 a %%ls)%lgtlzj i%.%@g erﬂeli %‘p‘thilugrledéﬁ’aé’ﬁd@& (?ﬁattﬁ‘éa t?éiﬁ?wstﬁifaafg%
opposite to the.,front syrface 2a of the case 2. .. - 25 This i s because,
the back sur ﬁcéno?cFﬁﬁgéﬁgg 51?9 theor %&ilPﬁed§mﬁq;¥§“zﬂﬁiqhﬁeiRESWion
al nost never flyctyates due to inclination. In this case, by using a
so-cal | e se@ 3&Fs t cficeprdipgl¥natle projesitting membarc S mauas with t he
inclination of the case 2 as the elevation instruction buttons 5a and 5b,

t he operabi | PPYard er dpenwairgr byedheryotadion wpera tilooy e fertiioddi ment, when
the off signal 6s is input fromthe power swtch 6, the control 10 device
30 oper at ed edeatgiucrmothe pilesent position of the projecting nenber 20
fromthe position detector 70 and newly store this position information in

the nenmory 32, butrig.i 6AaatsoFpesskll 8rbOveaRkO¥odr edplkiinilig®thd OF
exanpl e, storing the position information of the 16 projecting nenber 20

when oper ati sgabheigheye! kAR HARkhYe! WARnaYilsANSePa and 5b to incline the
i mge projection apparatus 1 to thé desired elevation angle in the nenory

32 and sj@pring therggsgﬂtsgﬁggg%ogtgg%g gg&kp@hgfgggsfggﬁ$fcéin qfnber 20

in the nmenory 32 20 before t f sl ST s 1T nput switch
6. Alternati ¥6l s !aE:c'oﬁm%ld% 037 l%lh% tc%sset (}r %nt %t the predetermined

storage position (the first position of the present
invention).

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

16 20 abuts against the abutment 6la of the link member 61.
Tbe link member 61 tries to rotate about the support
shaft 69 in the direction of an arrow Bl by a biasing
force of the resilient member 65, but the resilient force
of the resilient member 65 is suppressed by the arm 20a,

20 whereby the rotation is limited.

In the state shown in FIG. 6A, after the power
switch 6 is turned on and power is supplied, when the
elevation instruction button 5b is pushed down to give
the instruction “raise the elevation angle”, the control

26 device 30 drives the electric motor 51 and moves the

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




I nformation setting the elevation angle desired by the user or the position
of the projecting nenber 20 in the nenory 32. 2b Note that a formula or
‘table indicating the relationship between the el evation angle and the

hei ght - 26 position of the projedtﬂﬁb'henber 20 can be stored in the
menory of the control device 30. Accordingly, it is also possible to set it

as the el evaiwith @hgl Bofhwael mbvemehlte ofeirtlal aRasizio0RBH &liyation
position) of the 6 projecting nenber 20. At the time of restart of the

i mage proj echrghedbPAbkmbér £BE RQ! "el?xkagﬁlgegﬁ: 3 QoMU rQhs Jdje a{q'Lc% ve of

t he adj uster nechanism 50 so as to obta evation angl e or

el evation poght OuBhehe cRLOLRCLHAT I TRIDGL-ED 2 &gl 1) Lhe remory 32

with reference to the dete ue € positiond above

description de of the anpl e wherein the adjuster nechani sm 50 and
the |inkage %@%hg%Pgnwgﬂh?Srgéng itfg ﬁeqﬁﬁgi Ak Fhe PRt 16
openi ng clﬁs%gg he projection opening were |inked as a preferred

enbodi nert  ofBRAL BPedBnthenddmersionyf ithe @rnose Blody tike thiaginat e
only the adjuster nechanism 50. Note that while an exanple using an LCD
unit as the Poraeanf the pesiddentgmembermé§s to the projection | ens was
expl ai ned above, the inage projection apparatus of the present invention is
not limted to theWhesethkhel énkhmeltbBrubilt rotattesa] thef Ainkagd 61 HF
apparatus of providing an inage to the projection lens. 26 Further, in the

i mage proj ecthenlappamainberoblt Badpteeealrn LRI Ghe Spdiitid MRSk ARPVE,
the position where
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 3c of the arm 3b of the
opening/clesing plate 3 moves in the long hole portion
61lh of the linkage 61b of the link member 61.
By the rotation of the opening/closing plate 3
16 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 shaft
69 in the direction of the arrow Bl by the biasing force
20 of the resilient member 65, but, as éhown in FIG. 6B,
stops at a position where the abutment 6la of the link
member 61 abuts against the stopper 68. For this reason,
the posture of the link member 61 and the opening/closing
plate 3 is maintained in the state shown in FIG. 6B. In

26 this state, the case 2 is located parallel to the base BS

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



_'27 _ the projecting nmenber 20 serving as the el evation nmenber was
conpletely contained in the case 2 was determ ned as the first position,
“that is, the storage position was determ ned as the first position, but the
first position 6 of the present invenTFU%'ﬁay al so be a position where the
projecting nmenber 20 is not contained in the case 2 inits entirety, but is

partially eXEﬁéﬁQﬂ%OthaepQHﬁéhﬁﬁoﬂf i GeC 236 %es%zjo%'&t%% tdid Q4 end of

the projecting nenber 20 does not abut "agai nst the Base BS correspondi ng 10

to the setti fage;of e e Lnvention, oe ot erate

el evation ang lé.égﬁxhgeségoﬁégpggr"i‘t@lﬁo%&gf@t ﬁ-‘@ep%gseé%t |°nv€rsﬂquo ér]r-eed;'ns t he
position where the,l| [ d of th ojecting nenber 20 serving as the

el evati on nenber ggﬁggggggﬁﬁsPefﬁggbgégkgs%bﬁdu§P§rP?QFﬁ§ﬂ55t@€heration of
the elevation,angle, while th _thi%glposition of. the present invention
means the poRtEYBHIRRe1BS HBCSFSPe T gmefh & AR shirdicictte Meveadthe he

el evation aggle becones further |arger fromthe second position. 20

Accor di nd t oPFRZeFEERENPEMREENRPoNPWARY digdher dlicaqtdprammdanaisnavhi ch can
easily adjust the position of an inage for projecting the image onto the

screen and atBe elava&ipnyangiern thiee condratlli deviee@0 afrinies prhesent

i nvention (projecting nenber of the adjuster 26 nmechanism to the first
posi tion (reeleatpbei mbtoy 53 pueingedhe perddd WHNAISTRIN. ARREGARI LI TY
The present invention can be applied to for exanple various inmge

proj ecti on appstaudsesn buttdd 5aCidl M@p&es@éd.mrpr@ieecﬁﬂdgjb@&%% atus
conprising: a case having a projection opening at a first side; 6 a

proj ection | gasHeenbai ﬂ@dfh@-tﬁ%irdm%%g. %@mrafaqiae,ctﬂrﬁgwlladr}qgéﬁ@% tﬂcféigh the

proj ection opening of said case; an adjuster neans an el evatl on

J
Tover eni) of *FRERS) ErE)BERAG rhEE, 2o BPASdte P B A% RPUIS A% of ¢ he
ol cvatl on nebSEReRopashs ERetel ERRT R Pk Stortheh P ks ARETH G 5
first side Oioangeggsgfb¥hgs;g%jgé%¥ﬁgmgéﬁger 20 reaches the base BS
’
when it further continues to move downward, as shown in
FIG. 6C, the front surface 2a side of the case 2 is
16 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 5a
and 5b, the inclination angle (elevatio$ angle 0) of the
20 case 2 can be adjusted.
Next, an e#planation will be given of an example of
the series of operations from turning on the power of the
image projection apparatus 1 having the above
configuration to shutting off the power supply with

26 reference to FIG. 7.

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



16 said case on a second side facing the first side of said case as a

ful crumand starts generation of an elevation angle, to a third position
~for further enlarging the el evation angle over that of said second
position, and adjusting the el evatiomr @¥gl-e of said projection lens in 20
accordance with this elevation; a drive control neans for controlling the
drive of saig¢agdhsslefoHE2P 6mag?g$§§ ngﬁckgglBgrggng%rfb%cqhggeat a front

surface of said projection lens eni ng or 0Si ng sai d°proj ection

means Lo movRtaPREERS FRBRERERRIS' HanabheEERalors Bhenponar e o cet' on

opening during a pgriod ere said el evatign nenber is noved fromsaid
first position to ébfﬂtth 9 POYRT; 8HLbghsqi BravidedcBRt FBP HBRAS to 6 nove
sai d opening/cl osi ng_nmenber_ so as to close said projection openi ng when

sai d el evat i 3narfaapetbrefuthe £pem 2ailg pheratpdsitoi sHpPd vs slectinisy
position. 2. An image projection apparatus as set forth in claim1, wherein
sai d | i nbageraeanstaotbe imadelproperitimghchppamgtmeniler(steposan .sai d

proj ection openi ng when said el evati on nmenber noves fromsaid first
position to said sEwendopbsbdli daviod ROvastiaadespehenfamnpopogrenber to

cl ose said projection opening when said el evation nenber returns fromsaid

second positsapply 36 whefl thesbnPpesighhln6s3is Al npldE ridhOitde WIweaPpar at us
as set forth in claiml or 2, wherein said apparatus further has el evation
instruction gwit@Rsef Qstbpskeycting el evation of said 20 el evation nmenber,
and said drive control neans controls the drive of said adjuster neans to

el evat e sai d el evagi b i n A perati o f said
el evati on instruc??%ﬁe%%?foﬁéedﬁfggégéggdggp§?aEP§n9°?%r22 %ﬁvFﬁﬁggo

proj ecti aggaratgﬁ as se%.forth in claims3, erein said el evation

i nstructilon boetBn5PerRositign igformataon, of SFeILSE 19 JebaXr f ace
of said case_at the second side of said case near said fulcrum 5. An inage

proj ecti on apPafiPhedainsiher BEPRTYN 32 d5%eP, SHler dloke &hadi Fh@ive contro

means conprises _a notor and a screw neans for elevating said el evation
position information of the projecting member 20 stored

in the memory 32 is the position information of the
projecting member 20 detected by the position detector 70
15 at the previous shut off of the power.

The control device 30 outputs the instruction 30s1
for driving the electric motor 51 and the instruction
3082 for defining the rotation direction to the amplifier
circuit 33 based on the read position information of the

20 projecting member 20.
~ By this, the projecting member 20 starts downward
movement from the predetermined storage position (step
s84).
Note that the control device 30 acquires the
26 position information of the projecting member 20

successively changing according to the downward movement



menber in accordance with rotation of said notor, and said |inkage nmeans
has 10 an el astic menber biasing said opening/closing nmenber to a side
‘closing or opening said projection openjng, and a |ink means engaging with
a projection of said elevation menber” to suppress novenent of said 16
openi ng/ cl osi ng nenber against the elastic force of said elastic member
when sai d el efatha@npebiéeting mpembbironed at said first position and

di sengaging with said projection of said elevation nenber to make said

openi ng/ cl osi ng NMEFPEEnBOYSwRYa LACmEVankhE E?rEﬁeokrﬁgkgtquemgﬂyd% menber

to open or close said projection opening when sald el évatio er noves

fromsaid fispgt i § ol I ng.pasitiQn.. 6..An iLnMA rojection
appar at us aségéteﬁgréﬁh?ﬁbglg?#ﬂfﬁg%ﬁéggi%§§%F§g§¢p§¢§¥ﬁgnﬁﬁﬁvﬁer

conprises: 2 osi,tion.detecting.neans . for detecting an el evation
pogPtion of gggagggéﬁg?FﬁBgn§§ﬁ§?g§n5°tape§2a 8“3t5#§géqﬂﬂﬂﬁ$f§ha§ﬁ(ﬁing a
setting an Igvation_an e or a setting of an el evation position of said
el evatio neﬁﬂgr Be 8ﬁ°é&F8§PBd°QPE&&Hi39 afgoPepede| (&EaH &PlpoBYion of
sai d el evation nmenber, and 6 wherein said drive control means controls the
drive of sai §had8justebepemranbponssiblie tof prejectt @ana itheigec tfatbmvathee of sai d
position detecting means so as to give the set elevation angle or set

el evati on poprejeastionr dénen3gattirsughagbenpany editdon egiairigi@sai d i mage
10 projection apparatus. 7. An inmage projection apparatus as set forth in

claim6, wherein smhd dohteolodévbanBanfoebUERS BRodeitdndl mMampanber of
said adjuster neans to said first position and closes said projection

openi ng by sgbduA€i®peRbNgbek @$bRY i REERAE tWRRN o2OWS/a gﬁqu%d:ﬁ@ | mage
proj ection apparatus as set forth in claim1, whereln sal rive control
means rejgir NaepBbd 2bCYRLLARAEEYCENE! paRitidl Wt tTHARD s Ad, first
position of the projecting member 20 stored in the memory
32 match (step S6).
When the projecting member 20 projected from the
bottom surface 2d of the case 2 at the previous shut off
16 of the power, the projecting member 20 projects again
from the bottom surface 2d of the case 2, whereby the
case 2 is inclined so as to give an elevation angle 6 the
same as that of the previous time.
After_the movement of the projecting member 20
20 stops, when a video signal is applied from the input
terminal 45 to the LCD panel 37 via the drive circuit 34,
the image modulated and generated by the LCD panel 37 is
projected to the screen SC (step S7).
In this state, in order to adjust the height of the

26 image projected on the screen SC, the control device 30

decides if the elevation instruction buttons 5a and 5b



position and cl oses said projection opening by said 20 opening/cl osi ng
menber when power is turned off. 9. An image projection apparatus as set
“forth in claim1l, wherein said apparatqf further conprises a position
detecting neans for detecting an el evat %n‘position of said elevating
means, and 26 a storage neans for holding a detected val ue of said position

detecting negee Gngitiruefidie ol P WRivemen Bdr Yovididhd TROFardt 65E 1 ON

apparatus was turned off, and wherein said drive control neans refers to a

detected val 8e0br3dled ity Wit idid %ﬁsﬁ%@ L’féﬁeém%ggfi tion of

said el evation nenbér to the 6 position store storage Treans when

ooy ecti on agher stovardofC Aril PR heried (e Q00 Mmen hS ot o

proj ection apparatus as set h il switch

rovided in the_vicini f said el evation instruction buttons for 10
Itourni ng the SgﬁPt&Pns%&%inéapP&de?’h ez eReratedn and B . 11. An

| mage pro%ection apparatus as set forth in claim1, wherein said apparatus
further cOnprPEETUStIOfesighddisatafy arkhibs @redanut itr theieertsolnal to

15 generate an imge and nmake it strike said projection |eans, and wherein
said drive cégVige RfanFheucentael: devicee3®bfelmatas deve necod et timg neans
when power is turned on by said power switch and cuts off the power of said
20 vi deo nodmembeng 29ebasathem tihe seovars irsadtiorediaffal d 5afnahdoses
proj ection apparatus conprising: a case having a projection opening at a
first side; to adjust of the elevation amount of the projecting
member 20 (step S9). By this, the height of the image on
10 the screen SC is adjusted.
When the power switch 6 is operated aﬁd the off
signal 6s is input from the power switch 6, the control
device 30 stops the lamp power supply 35 (step S11).
Further, the control device 30 acquires the present
16 position of the projecting member 20 from the position
detector 70 and newly stores this position information in
the memory 32 (step S12).
After storing the position of the projecting member
20 in the memory 32, the control device 30 reads the
20 information of the stor;ge position of the projecting
member 20 stored in the memory 32 and outputs the
instruction 30sl for driving the electric motor 51 and
the instruction 30s2 for defining the rotation direction

to the amplifier circuit 33 based on the read position

26 information.

By this, the projecting member 20 moves upward



a'projection lens contained in said case and 2b projecting an image through
the projection opening of said case; - 34 an adjuster nmeans having an
‘el evation nmenber, lifting said elevati menber froma first position where
a lower end of the el evation nenber do€$ not contact a setting surface of
the bottom of said case, through a 6 second position where the [ower end of
sai d el evat i bawaedbthecpredeteriiaetiisitorgge Poait idn s@d kb asez)and rai ses
“a first side of said case by using a bottom of said case on a second side

facing the first sidethRé meddlease agm&%%m&%&%ﬁ&ﬂ@%&&ﬂ@ of an
el evation 10 angle, to a third position for further “enl"argi ng the el evation

angl e exceedp0gtblakdOkhbhpregetadmity a;ﬁ%%%ﬁ% t?-l?eo ﬁi&g 32‘06;9

. . ’
angl e of said projection | ens in accor I's el eva rive

Clovati on | nofr Co| BRCRATEang heRnEE. 20 Kbte Sl il U Al RS I ace

el evation instructi uttons provi on & race’ _

and | nst et SaPePEy EFBoR LBk Bethed Sl mtat trotiebat the lnkanme

D ovi ded T n PRENGDEAR, B9 GPezatasel Bvali i Hhe SRAUMBITIERRRG BLAGA ni ng

the power of said ianmge projection apparatus on and off . 26 14. An inage

proj ection appBEPhetiescahpitsithe: suppess Isbafity 4a iy ditectdioreaipiesn ng on a

first closing the projection opening 2h, whereby the projection
opening 2h is closed again (step S14).

10 When the projecting member 20 reéches the
predetermined storage position, the storage of the
projecting member 20 is completed (step S15).

As described above, according to the present
embodiment, when electric power is supplied to the image

16 projection apparatus 1, the projecting member 20 for
adjusting the elevation angle 6 of the image projection
apparatus 1 is automatically returned to the position
where the power was shut off the previous time and, at
the same time, the opening/closing plate 3 covering the

20 front surface of the projection lens 38 is opened by
utilizing the movement of the projecting member 20. By
this, preparatory work for projecting an image by the
image projection apparatus 1 is autométically carried out,

and the time and procedures required for the preparation

26 work whenever the image projection apparatus 1 is used

are much reduced.



-'35 side; a projection lens contained in said case and projecting an
I mge through the projection opening of said case; 6 an adjuster neans
havi ng an el evation nenber, lifting saig, el evati on nenber froma first
position where a |lower end of the el ev {on menber does not contact a
setting surface of the bottom of said case, through a second position where

the lower end of smugstheeyawheR sHukRiher ofENtaAe! powae Tof lthdd ipdfeace of
said case and raises the first side of said case by using a bottom of said

case on a sepeBfedtienf apbadats fi M 3y %iu%n@ctj%@rlgyg%ﬁ:%ﬁ%r;féh% crum and

starts generation of an elevation angle, to at ositio or further

enlarging th t] g c i that of. th econd position, and
adj usting thgréﬁg\%lgtg}égnhgﬁlglgg (l%? g)él-'l g:%%r gjg‘eeé{é?oeﬁ?ql@negeis%ofc?&ﬁ dance with

this el evati caasdri nt r.ol ans for .cqntrolling the drive of said
~adj uster nea Q?lglgés}(ﬁi %g’edé:ﬁ? Png TeaRt %6‘% Pt ¥MSng the el evation

positionIPf sa%g elevaﬁgon ﬁenber; nd a storage neans for storing the
adj usted br BBFOBAESSALEN ShgBEng: tﬁ‘ﬁe BN DG/ G 9dng BIrtE Zaitdhel evation
menber, wherein 25 said drive control means controls the drive of said
adj ust er neahd™@i 2RIr BreFedues raapirast £or dthee storage wefrksa@ue position
detecting neans so that it returns to the elevation angle or the elevation
position of 3dpdnepreatilynredmwiced.stored in said storage neans. 15. An
| mage projection apparatus as set forth in
Note that, the present invention is not limited to
the above embodiment.
10 The above embodiment was configured to open or
close the projection opening 2h by rotating the
opening/closing plate 3 about the support shaft 4, but it
is also possible to employ a configuration wherein the
opening/closing plate is slidably provided to open and
16 close the projection opening 2h.
Further, the case where power is transmitted from
the electric motor 51 to the projecting member 20 by
using a transmission mechanism comprising the worm gear
52, the gear 53, and the screw shaft 54 was exemplified,
20 but it is also possible not to use the worm gear 52, but
use a gear train comprising spur gears.
Further, in the above embodiment, the elevation
instruction buttons 5a and 5b were arranged on the top
surface of the case 2, but it is also possible to employ

26 a constitution wherein they are arranged on the back

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



6 claim14, wherein said control drive nmeans controls the drive of said

adj uster neans to return said elevation nenber to said first position when

“power is turned on.
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%R ()-y@0vetiie-ad98Bsterine®hbhism 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 the 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 opening or closing the projection opening were linked as
a preferred embodiment of the present invention, but it
is also possible to operate only the adjuster mechanism
50.
Note that while an example using an LCD unit as the
20 means for projecting the image to the projection lens was
explained above, the image projection apparatus of the
present invention is not limited to the case where the
LCD unit is used so far as it is an apparatus of
providing an image to the projection lens.

26 Further, in the image projection apparatus of the

present invention, as mentioned above, the position where
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projecting member 20 is not contained in the case 2 in
its entirety, but is partially exposed to the outside of
the case 2 so long as the lower end of the projecting
member 20 does not abut against the base BS corresponding

10 to the setting surface of the present invention, and does
not.generate elevation angle. The second position of the
present invention means the position where the lower end
of the projecting member 20 serving as the aelevation
member abuts against the base BS and starts the

156 generationlof the elevation angle, while the third
position of the present invention means the position
where the projecting member 20 projects so that the
elevation angle becomes further larger from the 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 the elevation member of the
present invention (projecting member of the adjuster

26 mechanism) to the first position (return position) is

provided.
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said case; .

an adjuster means having an elevation member,
lifting said elevation member f:om a first position where
10 a lower end of the elevation memberldoes not contact a
setting surface of the bottom of said case, through a
second position where the lower end of said elevation
member contacts the setting surface of said case and
raises a first side of said case by using a bottom of
156 said case on a second side facing the first side of said
case as a fulcrum and starts generation of an elevation
angle, to a third 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 means;
an opening/closing member located at a front
surface of said projection lens for opening or closing
26 said projection opening; and

a linkage means operating linked with said
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6 move said opening/closing member so as to close said
projection opening when said elevation member returns
from said third position to said first position.

2. An image projection apparatus as set forth in
claim 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 opening/closing
ember to close said projection opening when said
elevation member returns from said second position to

16 said first position.

3. An image projection apparatus as set forth in
claim 1 or 2, wherein
said apparatus further has elevation
instruction buttons for instructing elevation of said
20 elevation member, and
said drive control means controls the drive
of said adjuster means to elevate said elevation member
in accordance with operation of said elevation
instruction buttons during said operation.
26 - 4. An image projection apparatus as set forth in

claim 3, wherein said elevation instruction buttons are
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a motor and
a screw means for elevating said elevation
member in accordance with rotation of said motor, and
said linkage means has
10 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
16 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/closing member move by the elastic force of said
20 elastic member to open or close said projection opening
when said elevation member moves from said first positoin
to said second position.
6. An image projection apparatus as set forth in
claim 1, wherein said apparatus further comprises:
25 a position detecting means for detecting an

elevation position of said elevating means, and
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drive of said adjuster mechanism with reference to a

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 restarting said image
10 projection apparatus.

7. An image projection apparatus as éet forth in
claim 6, wherein said drive control means returns said
elevation member of said adjuster means to said first
position and closes said projection opening by said

16 opening/closing member when power off.

8. An image projection apparatus as set forth in
claim 1, wherein said drive control means returns said
elevation member of said adjuster means to said 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 apparatus further comprises
a position detecting means for detecting an
elevation position of said elevating means, and

26 a storage means for holding a detected value

of said position detecting means right before the power
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position stored in said storage means when power of said
image projection apparatus is turned on again.

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
turning the power of said iamge projection apparatus on
and off. |

11. An image projection apparatus as set forth.in
claim 1, wherein said apparatus further comprises a video
modulating means for modulating a video signal to
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 wﬁen power is turned
on by said power switch and cuts off the power of said
video modulating means when the power is turned off.

12. An image projection apparatus comprising:

a case having a projection opening at a first
side;

a projection lens contained in said case and
projecting an image through the projection opening of

said case;
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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 fulcrum and starts generation of an elevation

10 angle, 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 controlling the

16 drive of said adjuster means; and

elevation instruction buttons provided on a
top surface or a side surface of said case at a second
side of said case in the vicinity of said fulcrum and
instrucing elevation of said elevation 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.

26 14. An image projection apparatus comprising:

a case having a projection opening on a first
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said case on a second side facing the first side of said
case as a fulcrum, and starts generation of an elevation
angle, to a third position for further enlarging the
16 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 controlling the
drive of said adjuster means; a position detecting means
20 for detecting the elevation position of said elevation
member; and
a storage means for storing the adjusted or
set elevation angle or the elevation position of said
elevation member, wherein

25 said drive control means controls the drive

of said adjuster means with reference to a detected value
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of said position detecting means so that it returns to
the elevation angle or the elevation position of said
elevation member stored in said storage means.

15. An image projection apparatus as set forth in
claim 14, wherein said control drive means controls the
drive of said adjuster means to return said elevation

member to said first position when power is turned on.



