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L, MAGE PRQJECTI NG SYSTEM The present invention relates to a retractdtj AUG 2002
i mage projecting systemnmounted in a hidden |ocation and in particular to a
systemthat includes optical conmponents to project an inmage fromsaid

| ocat i onM4h/APrei n t hose optics! copponents can be r et FaPAER Y8355 to not
extend beyond said |ocation to thereby m nim se or reduce any physi cal
obstructi on. BACKGROUND OF THE | NVENTI ON | nage projecting syste as
slide or video projectors are now commonpl ace in busi nessei\“\mn@ﬂmmm
Cener al | RETRACT ABL& iMAGE MRQUECHNGOEYSTBM ai ni ng an optic

whi ch projects an imge onto a surface such as a screen. The boeoor*s
generall¥ pl aced on and su?ported by a bench, desk or trolley when in use’
Not onl yThepreiseat inyentigntrelatestparelractabledmape projecting systeds mulugtediriang

needed, ' - I I..G t herw r .ot her

pur poses&“g‘?ﬁ @Sg@ngﬁfﬁa%gﬁ%ﬁ%ﬁwg&%ﬁfg&gg@% &?@%Sygf’ﬁ%ﬁﬁpﬁﬁ%gﬁﬂﬁ%@ ng them

f r om t heprogct amgnadrifromisaikbloaatodredrabwhereingthbsey optivdl obrporsénte cambe onl y

useful in,areas where there is suffi.cient ceiling hejght for themto be
mount bd. PHREEE S8 1,10 SEiRBE ReY oAl Saif satien B orydr B AR AE e 2PE ot
made fr ophyidasbbst@ictiomge proj ectors. The applicant is not aware of any

proj ection systemthat may be conveniently stored in a |ocation where it is
hi dden or does not obstruct a work area and that may be easily operated for
use whenBAEKGR@UNDIOF TSIEANVENTEHON of the present invention to overcone at
| east sone of the abovenentioned problens or to provide the public with a

useful alternative by providing for a projection systemwherein when not in
use t he imageguojectingysteams suclvas siidd amideo projectoes afeneaw comatdnplacetirer e it

d t, provi i t 25, . 13, AUG 2002 WO
071 810300 RABeREE 28 BBE S ey e VBlert iU RB i bcth o IITEY BRe i m one
- formof oftal ervgms hmm“n;marmojbet_smr?me@nema sOMgse $Uch) RCd isdsrgexs.ysfh@{n for
nount | ng, | .an enclt os ace I ncl udl . | e Droauclt Nng, appar at us
Dot eq esb SrEIREERT B g sDRPITRLEY 8 Benih tRakpt BATROMHIERGER. an | mage
onto a fNbsénlyisthidrunsihtig, With wdriolis leledtridaPEbras blsobeii AeddEdgBulaNt 0 a second

mrror,; . . .
occupies space which could otherwise be used or other purposes.

Some image projecting systems are mounted by hanging them from the ceiling, but

15 these are aiso unsightly and obtrusive and only useful in areas where there is
sufficient ceiling height for them to be mounted. These are also expensive and
generally custom made and are not made from existing image projectors.

The applicant is not aware of any projection system that may be conveniently stored
in a location where it is hidden or does not obstruct a work area and that may be
20 easily operated for use when required. '

It is an object of the present invention to overcome at least some of the
abovementioned problems or to provide the public with a useful alternative by
providing for a projection system wherein when not in use the projection system is
conveniently mounted in a location where it does not provide an obstruction to other

25 uses.
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said second mirror being operatively novabl e between at |east two
positions, in a first position substantially reflecting said i mge 19@5(}002
first location and in a second position reflecting said imge to a secon
l'ocat i oR, &Qsﬁﬁbva”t ageously when in said first positionphgveessas mrror
reflects ? e image substantially back to the first mrror. Advantageously
when in said second position said second mrror reflects the i mage out of
sai d encl osed space back to the first mrror and in the second reflecting
it out of i.d encl | i on, An image projecting systemas in any
one of %%EE@MMEN@?%E@@@YQNEQ systemis adapted to be nmounted within
a ceiling space. Advantageously said systemis adapted to be nmounted within
of fice ﬁ,grni ture. Agvant eouslé s%i d system further inclugdes optical
conponerf'€"§YEIRPLNE 107, oL NNentia thefs,isRropgsed aninjage Projeaing $YSK  and

filters fdriaoudingdn BAXNCRHIBED epadeandlu@hgt filters 20 may be used.
Alternatively optical conponents for focussing and defocusing the inmage my

be used? iMA0RPEIBICKIGAPRAARTHS SERRIAG 1hbe Meunted ipaided lecaliamandspect to the
Firss maﬂéxgléd 10 Er c?ffa‘ﬁriﬁ‘%?@ 0 rit‘sPnfirFtﬁ' %éia Sikst PRAFTbE feRBct] sﬁ(? mrror 1s
e rat us.

folded to be substantia para to the projection ap 1 3 AUG
2002 | noptoed eecamdemirtos; i nage proj ection apparatus is a typical slide

proj ect Qr. . i N r h l.quid crystal

G ol ay Sa et flifor iing BRGBo\h. MoBRbIE Belifert Wt ARG B IbE e Uoeor an
el ect ri @rstposition subgiamtiady eefeetihd said yrabdgand alfitsh icatiore Aol rsa aedarldescope

i nter-di sggse? ﬂbe&wee d'r.he florst %rrepg th(—{:. second mrrors to enable the imge
to be t PSHEPT (&G &Y émﬁg%- R PEY A%Q? st ance. In pref erence said

tel escope is nmechanically extendible. Preferably the back of said second

m rrlﬁr hﬁv&ﬂ?ﬁécﬁ%lmh«}{h il ﬁrs’?é&{]ﬁ’od e Yekdnd Fn%rrc?ﬁ{aﬁé’éfé‘ ih&g@ further form
of the i1nventron t’here I's propoSed an 1rnage projecting system f or

nmount i ngubstamtiaily ddektd thedirstanirioncl udi ng an i mage produci ng apparatus for
produci ng an image and a plurality of optical components for projecting

said i mage out of said hidden | ocation wherein when in use at |east a first
opt i cal Adearpagemishewhen issaid geconmdgmisitiohisdidesecbod atiiromreflactsWieimaget i n use

Cher oby SR M 8 db-o CTBRRRRLE o5 R Abd Bofle BBkends R P68 O V7 e

of said enclosed location.

15 Animage projecting system as in any one of the above claims wherein said system

is adapted to be mounted within a ceiling space.
Advantageously said system is adapted to be mounted within office furniture.

Advantageously said system further includes optical components to optically affect
said image. For example, polarisers and filters including heat and ultra violet filters

20 may be used. Alternatively optical components for focussing and defocusing the
image may be used.

In preference said second mirror is pivotable with respect to the first mirror.

In preference when in the first position the second mirror is folded to be substantially
parallel to the projection apparatus.



Advant ageously said hidden location is a ceiling space. Advantageously said
hi dden location is within a piece of furniture. Advantageously sai d1 gmuiﬁclgdz
conponent is a mrror used to proj ecto3the i mge out of said hidden -

| ocation. 20 Preferably said hidden |dcation is defined at |east in part by
a wall, said mrror formng a part of said wall wherein in a first position
the ni ripdirefeserembredmage preigctigntapprerrusid @ tyienl isHde pseiestes apasiheren is at

a pred I 17 t . Q Vo j he i mage out of said
| ocat i ghg '&?Q{é%’ gwga@d{h%ﬁ}%ﬁq @aﬂ@?ﬁkﬁ\%ﬂﬁ g&%ﬁh. rotatable with
respect to the inmage 25 projecting apparatus. 1 3 AUG 2002 V4' O 01/51989
PCT/ Al 1100%%3 4 h_% a still. further L@rmﬁf thefi nventj on there i s proposed
an i mad8 RSFSreRs Ky SSRandmirgyr is moyppledty g ust ofayeleshits MA®rudi ng at | east
two mrrors wherein the second mrror is novable with respect to the first
mrror between at |east two positions, in the first positjon substantially

) . P .
ref | ect!NigeiereRrs thegdysteipurteer ineludps aeleseors INteradisRosebetuesndhe dirstect i ng
It gntaq, t%%rs%%{\ﬁ'rﬂirr%rrﬂ&éﬁms tﬁé‘irﬂa%éfﬁiﬁé'}r‘a@sﬁﬂ?e‘?f rté)prté@gé‘feﬂ%%ﬂ In an
enclosed space, e second mrror adapted to be pivotable out of sard space
to therdiftgncef | ect said i mage out of said space. Preferably, said system
further includes a plurality of optical lenses to optically effect 10 said
image. In preference said second mrror is pivotable with respect to the

first. lhprefeedrsecsaid telescoperisonephaniedlyiextersdibleem i s adapted to be nounted
in ceiling space, the second mirror in the first position |lying
substantially parallel to the surface of said ceiling. Preferably said

i mage- [Prefetablytie HetkONshikl Sstandatiniop idadamua te disballybledhdn avidi igce of
furniture, with the second mrror in the first position being substantially

par al | @uriogingdhih 8 fiwrtherdoan of thejinvaption these isceneppsenhpadmagamioigatingt ages of

t he,pr kv, i PN i . vl f j

ot | SYSHm fetEBLAG B o hiREFIGERANALGEnG dh Wk Bodtba stk e

~ DRAW N@Bo@iciig endnragep=nd/a piurdlity wf ogtigal wonponants fonpoojpolireg saldiimaged
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extends beyond said hidden location and when not in use all of said optical
components are stored within said hidden location to thereby house said system in
15 said hidden location and hide it from view.

Advantageously said hidden location is a ceiling space.
Advantageously said hidden location is within a piece of furniture.

Advantageously said optical component is a mirror used to project the image out of
said hidden location.

20 Preferably said hidden location is defined at least in part by a wall, said mirror
forming a part of said wall wherein in a first position the mirror is generally flush with
the wall and in a second position is at a predetermined angle to the wall to thereby
project the image out of said location.

Preferably said mirror is both pivotable and rotatable with respect to the image

25  projecting apparatus.



t.he description, serve to explain the advantages and principles of t1h?AUG 700
invention. In the drawings, Figure 9 is a perspective view of the '

proj ection systemnot including a projection 25 generating apparatus when

i'n an opav@bissi@sgposi ti on according to a first enbodi nent PET/AURE0G23vent i on;
13 AUG "c002 WO 011 51989 PCT/ AU01/ 00028 5 Fi gure 2 is a top view of the
projection systemof Figure 1 when in a retracted position; Figure 3 is an
end vi ewlod stihérihes farat ofdhe invention hereis guerosedaindmage psojeetingaaystemn posi ti on;

5 Figure 4 iS. ' ' i 0N igure 1 when in a

cet raot odon eiBo bl e ok SRR RARF W ARYS Wit gfe 8ol hafeF o o

Fi gure 1isvmemable vs&th][refépemtcemian‘gﬁimimnbetﬁiegnrael@si wvc?%cséitdmsyinemeﬂf:stthe S
rojection systemof Figure. en _in an operative . osjtjon; Figure 7 is

o end viPgstER suprepialy Eeiecyno 98 wase basl Gine st miiaer #11 lang Sesad ve

posi t ison;refldcliHg & chtd & séreRAr specti ve view of the projection system according

H
to a second en%odi ment of the invention and when nounted in a desk; 15
Figure 9 is a partial perspective view of the projection systemof Figure 8

further unﬂﬁtsa@keﬁae B8t @Y 5iem isRIBPtedad BBindUnted ini BLérideedi spage tBEMRL I C

di agram exhi bjting the rotative capabilities of the systemof Figure 9;
Fi gure 1feF%”damEF%§§38@9ttP ﬁ&’vm@gPHFOfa?ai%%Raé’étt%meéeW efleet saithinaaget em
accor di ngyt f i Spddel. r d_enmbodi ment of the invention when nounted in a
ceiling; and Figure 12 is a cross-sectional view of a retractable
projection or periscope systemof Figure 11 when nounted in a desk. 13

AUG 2002 Pféleribib Ea%syetdarRiARePhciddeSha ﬂ&i&li@%’fﬁﬁﬁ%ﬂénﬁb@%%ﬁe%&ﬂ A W01
e i

/00023 The, fol l owi ng detail ed description of t nvention refers to the
accorBanyriddm@98wi ngs. Al t hough the description includes exenpl ary
enbodi nents, ot her enbodi nents are possible, and changes nmay be nmade to the
enbodi ment s descri.hed w fhout .de, jng . fromthe spirjt and scope of the
“nvent | ol PFRIPEVEFAISERHS BT i PYalable HLIEHEE LRk wi | be used

t hr oughout the drawi ngs and the follow ng description to refer to the same
‘ ure shomqaf.poriion of a

and like,parts. Referring to.Fi. 1-.7 there.i
ot r act a BaREnEE e B mage POITLB sV aemyS egetief to Be Fumiled HERING! ¢ he
i nvent i oBpadd, Y Second MiRBOIN the first yokitioh lyinggsubstantially parallel to the surface
of said ceiling. Preferably said image-projecting system is adapted to be mounted
15  within a piece of furniture, with the second mirror in the first position being

substantially parallel to the surface of said furniture.

Other objects and advantages of the present invention will become apparent in view
of the following detailed description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

20 The accompanying drawings, which are incorporated in and constitute a part of this
specification, illustrate several implementations of the invention and, together with
the description, serve to explain the advantages and principles of the invention. In
the drawings,

Figure 1  is a perspective view of the projection system not including a projection
25 generating apparatus when in an operative position according to a first
embodiment of the invention;



10 retracted or closed position and Figures 1, 6 and 7 in the openmﬁoihﬁq g]m
The projection systemincludes an apparatus 10 having frame 12 on i
fixedly nounted a first mrror housing 14 of a pyram dal shape and t hat
supports mrror 16 in an angular position to the frane. The housing 14

i ncl udes vemoizpesdt ure 18 that allows light to be direct edPEGAUNKORY ror 16.
The angul ar orientation of the mirror 3 s chosen 15 so as to allow the |ight
to then be reflected frommrror 16 through frame 12 to a second mrror 20
suppor t efligure 2 plisa dopLiewntfsvepiojection agstenh df Figurartewlish inByetraeledy t he fir st
mrror 16 is at %ta ﬁigﬁje of some 45 degrees to the frame so that |ight
illum nating sai mrror 16 is generally parallel to the frane 12 and when
refl ected pass through the frame. 20 The plate 22 and thus the second

mrror 2@ 1 ot O : it | ichit is
subst ant ?'giufeyé par%a?#l?gﬁd Iv%@h? k) gojrgalloﬁ %@@L@@@J@n@@' (%L?Pgt}sa@}ee | ect ed
back through thepbsitior; or at sone angul ar or open position that results in
the light being reflected out of the frame. The plate 22 is rotatable
typically by mechani cal nmeans such as by a cord 24 25 engaging a pulley 26
fixedly higuechedis @ bpitemeview of thedrejactiansystenp obFiguntwhentin adetpacted poi nt
28 of the plate ?gsmpﬁl as the cord is pulled) it causes the plate to open
or rotate away fromthe frane. A spring 30 provides the biasing force and
ensures that in the rest position when there is no force on the cord, the

plate is d ki | faf= It el ieneral |y
abut s thz@? té?iﬁe i€ %ﬁg%\%@%é%? f@%&bﬂ%%@%ﬁi’g@ﬁ)ﬂ%ﬁ 'rf86%t5%’?% rotate or
open the plate apdsitiotis mirror 20 an electric notor 32 may provide the
necessary notion to pull the cord. Obviously the strength of the notor has
to be chosen to overcone the biasing force that exceeds that of the spring.
An adj uskigpred | i if @ sigg; view obtinerpagiestion system of Figure 1 wbemin an opérativien t he

pl at gy has been r%gp through a desired angle. The spring biasing is such
that 1t provides sufficient force to hold the plate against the franme when
in the closed position. This is only one way that the plate can be opened
and cl os he h@li I i k using a
dedi cat eﬁg%eg)r Esh%fé%%g’ﬁmégggfﬁghts Xsetﬂﬁ égt#g&arﬁgnih %fﬂ(ﬁﬂégﬁ%ﬁg nmeans
that | ocks the pPegiomn position. The plate or flap may al so be 10 novabl e
by a sol enoid where detents at the end of the novenent may hold the mrror
in place., A counterweight would assist in this regard and nanual

| at chi ngTigHTes8 ¢ hisR) PERSRERtIVESVIam obihei Riplectiarsysterp CrrIging|te @ S860RHvabl e by a

worm gear or a | gaho@miéHV of tHeARB&MBAtand WifenSR6GHEd I & besk;my al so be
positioned in a retractable tube that nay be novable

15 Figure 9 s a partial perspective view of the projection system of Figure 8 further
including rotative image capability;

Figure 10 is a schematic diagram exhibiting the rotative capabilities of the system
of Figure 9;

Figure 11 is a cross-sectional view of a retractable projection system according to a
20 third embodiment of the invention when mounted in a ceiling; and

Figure 12 is a cross-sectional view of a retractable projection or periscope system
of Figure 11 when mounted in a desk.



15 by rack and pinion gearing and al so novable by a sol enoid or Ieao{-ssx[]be%m
arrangenent. The frane may al so support control different control

el ectronics 36 for the operation of the notor and other el ectronic

equi pmenO 01ffa988| ectroni cs may i ncl udg the power supply, PSUPYEHOPS for the
notor drive, renote control transmttéers and receivers if the 20 unit is to
be controlled via renote control as well as photo pick up options. Munting
screws 38 located at the corners of the frane enable the frane to be

mount ed DESTRIPFIONOF DHEFREFERRED EMBODMENTS position inmage 40
illumnates first mrror 14 is reflected to second mrror 22 to be
projected to a suitable view ng surface. The apparatus nmay therefore 25 be
mount ed iThe folidedrig d)eialldﬁedesehbudmgafttlm@mt/bmtomviefé?s@oHﬁéc&bh@ghpﬁﬁge produci ng
apparatus 42 su S .a.,s I‘Oje usin roduce an i mage.
This fir gf g}%ﬁ'ﬁh W?éJ(?SFrH‘g'OEt'W%‘é‘f%reé‘emp oldfrng St‘ﬁgﬁf are positioned
spati al | gmpbairtentdare 6B BAd Fhadkdds haf bé’*ﬁ{éﬁ% t8thé BRBBdiRerdOt her mi rror
that is closable and that in the open position then projects that inmage

onto & seesssiRed Bythgubqiﬁpéﬁw fram theceriet aa@tﬁcgaepﬁwednveﬁtwm Whesgyer pr oduci ng

apparatu t such as
Chercal | Posile Ao SRR rERTeN Ao e S WA MRy Bl Bl S e AN P8,
second efaledingeiascaptiante refeetethe semeand lika patswn in Fi gures 8-10, there is

further shown an invention where the second mrror is not only pivotable

but is also rotatable) allowing the final inmage to be projected to
di f f er enRefesing todrigurest %Ml%homﬁm’t@ pbafetractable peojestivp system |, t he

second I ¥ ion

cont ol s geadinb fo IR chfboglinéhtoflvtl Brhroh ¥Rk B s P SRER TR, °Ts (o be
undel®t otalractedtortatosedposiios @ndsﬂlgume&aml. 6 and Rén ﬁretopmrm)summt rol of the
particular angle is available using well known engineering techniques.
Accordingly a slide projector 46 is |located within desk 48 and projects an

i mage on?he prm%qtlomswt@m ipglugegpan @h@afak@fﬂoe‘tavwg freme i1Rwgewhinh sfdihe
appar at Uﬁmoi':ﬁleh% fSCRARR HoLSA 11;% raﬂiﬁ E%ﬁtth&%é.@%rtéﬁﬁﬁ gthrror

t hrough angl e 50, the I nage ocatl rat her an 54 or
it may ea@anwawc&pﬂcwgdhe ﬁam@calue bw@m 14tnc|®e5@ntapeancbsﬂ&tmanqmt t he

that . usi (TS BeBRPRIT R 187 VB bt Baont b AS ol S B 7' S

to alsliseaptoalon the.lighttotthem be reflectes fran aptroc t6 tmagnhmsmemz tomy be that

t he 15|rraecanb rojected int di ect not
Shown) . SHENAEaNgF 20 RuShrtedin & Plfautd Tossiably autaghed e A2m WAl 7 gur e
11. Ther getfitgt raipiaN 6lidist silanté obstnye #5dkgrees tmrreffeérﬁe 1;6 tﬁmdigﬂo but further
i ncl udes, | ens 58 that coggteracts the o tltg | enses found IQ@%G;e i mage
gener at i HYMAFHA9 spiGMiET9r 46 is genetally Raralle in the framg, a2 ppemhgndplactsty. To
produce gadsitAfdughiBéftamit i cal conponents such 20 as lens 60 are used to

di splay the image. The | enses assist in keeping the inmge

20 The plate 22 and thus the second mirror 20 is rotatable from a closed or retractable
position in which it is substantially paralle! to the frame in which case any light is
reflected back through the frame or at some anguiar or open position that results in
the light being reflected out of the frame.

The plate 22 is rotatable typically by mechanical means such as by a cord 24

25 engaging a puiley 26 fixedly attached to plate 22. The pulley is positioned behind
pivot point 28 of the plate so that as the cord is pulled, it causes the plate to open or
rotate away from the frame. A spring 30 provides the biasing force and ensures that
in the rest position when there is no force on the cord, the plate is caused to be

biased in the closed position where it generally abuts the frame.



smal|l and enabling the projection apparatus to be of greater |ength. 1?!\ 0
further third |l ens (not shown) positioned at the focal point of |ens'58 qpa%g
be enpl oyed to enhance the quality and sharpness of the image. The ratio of
the resoV@ion§IBdwer of the two | enses,deternines the zod\M %P Che i nage.
25 The whol e apparatus is nounted vvit%in the ceiling 62. It is also to be
noted that in this enbodipent, the mrror 20 js ada d toraotate away from
e’ mmold idlaeoRs” TprariRare wys rugbt #hin fieetR AgRP pE mavb i e,

t ransni tieeds&g kndtivh Qo bR tHE dcal 0BNicRElythe sirérfie oPfhetHSioN Bafidtey at us 42.
Figure 12 illustrates the use of trt\e present invention when nounted in a

desk or AOSeR ReVEsEIMe e bipding lpree et sxeeqdsghataf the sRinge s AdjHatgkleas t hat

t Sinti i I i i t 10.
The use T GtdREmBy Bkl e AR KT i Bital 8P bk PERAIABHES S oyt em
enablSes thieeigh @cdasitediangler Tihe speingibiasingds such tifat it ineo\ddesf sufficigiitdoree ¢d  t he

desk an I i | gct ST i room Wen the

i mge i Oﬁ(gﬁ\%o!ﬁ%%%la @Eﬁ?‘%&hﬂc}"?ﬁ'geﬁ?’ﬁ ﬁ%r&gsghcb@g'@& ﬁﬁ} 'ag\r/‘\ﬁv%ed’gaypr oviding a
clean artdatuﬂelplart]ells?wpe@pakec‘.a?ncﬂ akoeed.EmelTeéWaﬁatidnb_enmsi edqually iwellibe t he open g
position, the shelf.is out the wa there i s no nessy, equi pnent an
pover cdiIoY 'f‘dﬂg\?@ %55’951)8%%{83}}% "?%?fatg?t ?Ff?é‘s(?é‘glglosﬁﬁit'ge B%ée%% appr eci at e
t hat t hen@udsseibekinhg riizink @ihatiiGoks Qe plald Al RBiioAY ThE PIRE0Pflap AfdyHiRse t hat
enabl es an |mage produci ng systemto be aced in a cawtg of ot her

( y be pl
encl ¥s ednQyrRiDYA SPlonol whgre deignie ot thg ea of heyaosmentiapy poldthe opti cal
conponenhigoPin giflcd.N& cBEAIACAGRM WEAE HeGstah uki@?égtar@aﬁdm@m e mrror that
al lows the periscope to be operated between a cl osed and an open position.
| n the leichisadniadehing wauldHe an eplin. | Bhef patgaday alse beanovadle by astormct t he
whol e sy, sty ) hereby | eaving essentially no obstructions
in the e%%t%grg}nglilégsypgabéée\p%&%?é%&ég{'abI e tube with suitable I enses so as to
reduce the size of the image may be | S used to nove in and out of enclosed
space, OtHedeRoRy nﬁrr@fhrﬂw%%@?dér pOERIGNEEGh 8Rettdteatle RitROhSY m8y bB@fdvaprre to
determ ned when the projector is operating. A standard range of |enses)
f r orh570rByireek 30d piniafcasaline@ndLisp Mevakie bW acsolencicher leadnseiew al pr oj ect or
| enses. H%‘?vgeh@nf" ceiling would greatly suit a LCD type projector for the
hone anciJ buginess environnent. Use in a desk nmay suit both the business and
the 20 home environnent where the projector may be both a slide and inage
Pr 0j ect Ofhe (RATRE Abytdlsd S\ pPRHUPELOiffERY EShtidl BledrBatS B f5rake bpérai@nvent i onal
slides to be used.” Many nodifications may be made to the system whil st
fal | i ng afithenmptar gad sikgielentroniteequiraenti die alratiosics feaBeNdathaBoOwasr t he
| enses esWitdsh LAk i j mall TSP e. Prisns
of fron'[égl éﬂlpf?a@e m@gp? m@ﬁgﬁg% rggﬁéén%(%@éggggﬁ@ g%%rrrg%%\?gbgﬁ 'ﬁg i mage.
The 26t r emijtistootie cordrdlled yEsremwpe bentsal jag stadilsisephoto pick iuptoptions odaumtipgof t he

ana & iRt ARG 4 B EorP §he ERn®hepledfs Rk B he mHhREle & hou *°°

devi at i iigsirédlocatien.scope. Al t hough the invention has been shown and
described in what is conceived to be the nost practical and preferred 30
enbodi ment, it is recognized that departures nay be made therefromw thin
t he sco;i‘é\_uarildtrm;npdntpasitimhmagaxﬁérilﬂljminateamrsihmi'rrer hbis nefledied ka seécopd to t he
details nqi'rr%%? 5 ge projected to a suitable viewing surface. The apparatus may therefore

25 be mounted in a desk or the ceiling together with a suitable image producing

apparatus 42 such as a slide projector using a LCD to produce an image.

This first embodiment used the structure of two mirrors that-are positioned spatially
apart and where one mirror reflected an image to another mirror that is closable and
that in the open position then projects that image onto a screen. By such a

30 periscope action the original image producing apparatus may be unobtrusively
located away from the final mirror, such as the ceiling or desk space.
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and system 13 ~, UG 2002 Il CLAIMS 1. An image projecting systemfor
nounting in an enclosed space including: a inmage produci ng apparatus

adapt ed WP H&1%8unted in a hi dden Iocstion and adapt ed t%g'ﬁf‘ﬁ&émz:’an i mage
onto a first mrror, said first mrror reflecting said 5 image onto a

second rror a second .mrror bein ative vahl e bet ween at
least t ﬁa%qqnﬂ(ﬁﬁéiboqme%t qf T pres B ipVaoB Shevait FLIGP 4P| et g sa
i mage t ofgthbl Sisdwrl 86 fiveRtbrARRerené se@sRNirP & ﬁdt%ﬂlyr;ﬂthSIbIm'sSa%& i mage to
a second |location, wherein when said mrror is in sdid first position, the

syst em i Btatablg, alawiegthe finabimage thibedueietiedre differendpcationsoriexaglepr oj ect i ng
system ag.d,Aq %! Bbi ]thﬂ?Emb Wfﬂa‘?ﬁ ggg?drﬂitiﬁlnro? s RBGhELYN 4 F@gtﬁﬁ ond mrror

refl ects the I mage subs rst mrror. I mage
proj etti tugn-s'gyia@hwhase ro’tatmnmamtrelsoﬁhetrememmge will &e rdispldyadeiAithobgim 1 n sai d

anc oseanQyatpdhy e B s d i3 id Foipeiieh suleeREGBihe Bootdl ng”i ¢ oun

of said theqlanielbrlanghiis @Railable d¥ing Well knowoeAgihbethgsteshsigueés i n any one of
the above clains wherein said systemis adapted to be nounted within a

ceiling space. 5. An image projecting systemas in any one of clains 1 to 3
wher ei n Aecaldia@lysyslideprojectadd®isddcated buithimdeskeid aﬂdtmbjectsfdri madewmcbt ure. 6.

An i mage ect ste ne of .t he abov l,.ai s rther
el uar nyshtTee.te Harhhen et by Ribe dioySa teseras 10118 58ond M rage
proj esti 16 Fhsd Wﬂo‘!ﬁtingf'thé%c@rﬁﬁrnﬁforﬁﬁr@u@bﬁﬁge(Sbatﬁéﬁnwgér@di@pl‘é?édim

location 52 rather than 54 or it may even be displayed in location 56. It is to be

understood that the image projection apparatus may equally well be a video
projector, such as that using and LCD to project an image, and is not intended to be
limited to a slide projector. Furthermore, using optical engines, it may be that the

15 image can be projected into two directions simultaneously (not shown).

The use of the present invention in a ceiling is shown in Figure 11. There the
apparatus 10 not only includes mirrors 16 and 20, but further includes lens 58 that
counteracts the optical lenses found in the image generating apparatus so as to keep
the total image from dispersing. To produce a final image optical components such

20 aslens 60 are used to display the image. The lenses assist in keeping the image
small and enabling the projection apparatus to be of greater length. A further third
lens (not shown) positioned at the focal point of lens 58 may be employed to
enhance the quality and sharpness of the image. The ratio of the resolving power of
the two lenses determines the zooming of the image.

25 The whole apparatus is mounted within the ceiling 62. It is also to be noted that in
this embodiment, the mirror 20 is adapted to rotate away from the image producing
apparatus 42, so that the image is effectively transmitted back into the direction of

the image producing apparatus 42.

Figure 12 illustrates the use of the present invention when mounted in a desk or
30 other office furniture. A shelf 64 is provided in desk 48 that supports the image
projection apparatus 42 and the projection apparatus 10. The use of the projection



second mrror is pivotable with respect to the first mrror. m@%&gm
12 8. An image projecting systemas in any one of the above cl al ne
when in the first position the second mrror is folded to be substantially

paral | el yt9), {gm gbrojection system 9. An image projecti ngcpXEhespas i n any
one of the ove claims wherein the 59image projection apparatus is a

typical slide projector and where t'he image is produce by the use of a

liquid Qg%@?@énéhléﬁr@yse‘éﬁﬁ@ﬁﬂ'ror]@ beﬁﬁ"?vdt@@gﬁt o¥F'thé @ﬁﬁéf%?lﬁﬁﬁ Geskn any one
of the above clains wherein the second mrror is nmov e use of an

el ect ri @ndrnablesian imagerage Rsejeried te AGCEestiamrasm. iVhay trmwlmagte ishe above
claims fiyt eiégﬁgq&%d' {H‘e'M@’Ho?%aﬁgfz?él@%&ﬂ&ﬁndégntogprgugéiﬂg%eéie {Mfe” the first

and the s mrtor 0 €na anspnitted over a
pr e- det emobtresiveldeslasuréace1 Evan wheagbe privpeistin the cest mositan, the shetfiisn 11

wherein saigd tel esco I s, nechani cal | tendi ble. 13. i e projecting
syst em £4tP ﬂthgﬁy,ayqpo % RAOARBRAY *‘cquﬁfﬁ%"ﬁm ROWEr R Sltgwgf sai d second
mrror ispredtPen ff dfehe/tgsi@l |y blend in with its surround. 14. An image
projecting systemfor nmounting in a hidden |ocation including an inage

produci ng apparatus for producing an inmage and a plurality of optical

conmponeritis boe caﬂ apmmanghaauhé prmmnwhtmf isfot & pkn;étﬂmg sysedt bron wherein
when in use at qzill first ti fc’ onen e ends be ond sai d hi dden
20 Iocatﬂe&ﬁc%ﬁﬁj an l'i“@fgp ‘I’C'BQ e 18 eddp EWPEORPE st or ed

Wi thin sstcibsBd @gace WA stiPPrdjdttih %h%ﬁgé‘@&ét%%aﬁl?' T haYoptiean dofponkatsibrdden
| ocation and hide it fromvi ew 5. An 1 mage Sa(éjectln systemas in claim
aQ

14 wWer dhe PEHSCPPRIIREEGe fldeastions m@/a&lq:@irrqrrt@at WE theesemszsonﬁ 9 hege
proj ect 'dbgrawa bsme?e% d BoSePaM 4 opEiepSiiflors Aindnd LB pbSifiah i miror¥ thin a

pi ece of ‘furnitur
folded to essentnally retract the whole system within the cavity thereby leaving

essentially no obstructions in the external space.

A retractable tube with suitable lenses so as to reduce the size of the image may be
15 used to move in and out of enclosed space, guided by a photosensor mounted on
the projector or periscope to determined when the projector is operating. A standard
range of lenses, from 70mm to 300mm could be used to match existing commercial
projector lenses. Used in a ceiling would greatly suit a LCD type projector for the
home and business environment. Use in a desk may suit both the business and the
20 home environment where the projector may be both a slide and image projector.
Access to the projector may be via a hatch enabling conventional slides to be used.

Many modifications may be made to the system whilst falling within the scope of the
invention. Focussing mechanisms for the lenses may be used as well as various
films to manipulate the image. Prisms of front surface mirrors may also be employed

25 toimprove on the image. The strength of the lenses may be adjustable to assist in
zooming of the image. Various image inverting optics may also be used.

Further advantages and improvements may very well be made to the present
invention without deviating from its scope. Although the invention has been shown
and described in what is conceived to be the most practical and preferred

30 embodiment, it is recognized that departures may be made therefrom within the
scope and spirit of the invention, which is not to be limited to the details disclosed
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10"" second position reflecting said image to a second location, wherein when said
mirror is in said first position, the system is in a stored state and hidden from

'10 view,

2. Animage projecting system as in claim 1 wherein when in said first position

the second mirror reflects the image substantially back to the first mirror.

3. Animage projecting systems as in any one of the above claims wherein when
in said second position said second mirror reflects the image out of said
15 enclosed space back to the first mirror and in the second reflecting it out of

said enclosed location.

4. Animage projecting system as in any one of the above claims wherein said

system is adapted to be mounted within a ceiling space.

5. Animage projecting system as in any one of claims 1 to 3 wherein said
20 system is adapted to be mounted within office furniture.

6. Animage projecting system as in any one of the above claims further
including optical components to optically affect said image.

7. Animage projecting system as in any one of the above claims wherein said

second mirror is pivotable with respect to the first mirror.
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12.An image projecting system as in claim 11 wherein said telescope is

mechanically extendible.

13. An image projecting system as in any one of the above claims wherein the
15 back of said second mirror is adapted to visually blend in with its surround.

14.An image projecting system for mounting in a hidden location including an
image producing apparatus for producing an image and a plurality of optical
components for projecting said image out of said hidden location wherein
when in use at least a first optical component extends beyond said hidden
20 location and when not in use all of said optical components are stored within
said hidden location to thereby house said system in said hidden location and

hide it from view.

15.An image projecting system as in claim 14 wherein said hidden location is a

ceiling space.

25 16.An image projecting system as in claim 14 wherein said hidden location is

within a piece of furniture.
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10 pivotable and rotatable with respect to the image projecting apparatus.



