WO 2005/ 096095 PCT/ GB2004/ 001414 1 PROJIECTI ON APPARATUS AND METHOD FOR
PEPPER S GHOST | LLUSION This invention relates to a projection apparatus and
nmet hod. More particularly, but not exclusively, it relates to a projection
appar at us wo mos/@eged to project an i mage of an obj ect pEDGBZW4LNGI4 Ned,
partially reflective, screen so as to give a fal se perception of depth and a
met hod for constructing such an appar at us. The projection of an inmage upon
a partially reflective screen such that i's 10 observable by a vi ewer
positioned in fropt, éTIEQ%P%’%JQI%@AB& 1ROWR  rok NBee$ B sCakds@drrdepper s ghost”
arrangenment that 7S known tormfairground shows. This has been applied to
publicity and pronotional displays where a presenter resides behind an

i nclined, parti f]ecti sc¢reen,  tynpi cal t en faell, onto
whi ch an’ i iage TS el relifes” 3078 pro B dpbpchiud ATTGASE, ble PO2,
one reflectivepatticubaty, Hae ddr esoiasipdle, BP relat®9436a phiediivrntapparands t he
presenter behind the projected i mage has a _nunber of inherent adyantages

over systeng8 wAERBERAO pprodechtan imegmdd ah objeinipy ap mcliged: paBfallVeast of
which is that f S 0 op bR [ ®RELGH 4 FRgfghen

wal ki ng across t g&é’gbﬁg}ggfé igrsszatgpe.gfveAdgfltH(lg ?ﬁgclgpf t(ﬁ;@é se oﬁ Eian inglj\?ned
screen resul t sfomcamstrueting soth the@ppanage percei ving the i mage as havi ng
depth rather than nerely being a two dinensional inmage, for exanple where a
notor vehicle is seen to rotate upon a turntable. 25 However, current inage
proj ection appghalgtgjectHn Ve i isdn 8 partidiBP r&iEctRRSRee AfthWhhbid hem

for exanple, mounting of the foil can prove difficult which in turn |eads
to uneven tl@nsiobsarmapletby heidwer pesitipnedrinfkontsoiiiberscreen isdinown; ibe senmpai r

ﬁrgﬁn;/: ﬁ\é\e? hgu? lg%a.lltlé/cl ﬁ%eép?ﬁ?'? 'gﬁﬁ:gte aggan.%éﬁ?‘ragtc&gg iR S rtlc(iern; ?z!uilrgroﬁ‘lna %hmiavp.

This has been applied to publicity and promotional displays where a
presenter resides behind an inclined, partially reflective screen, typically
15 a tensioned foil, onto which an image of, for example, a motor vehicle is
projected, via at least one reflective surface, see for example EP
0799436. The location of the presenter behind the projected image has a
number of inherent advantages over systems where the presenter stands in
front of a screen, not least of which is that the presenter does not obscure
20 the projected image when walking across the projected image.
Additionally, the use of an inclined screen results in a viewer of the
image perceiving the image as having depth rather than merely being a
two dimensional image, for example where a moior vehicle is seen to
rotate upon a turntable.
25
However, current image projection apparatus’ do have a number of
problems associated with them, for example, mounting of the foil can
prove difficult which in turn leads to uneven tensioning of the foil and
wrinkles upon the foil, that impair the viewed quality of the irnage'
30 projected onio the foil. Also, in mounting the foil the foil must be laid

out upon a clean dust free piece of cloth or plastic sheet, which is larger



out upon a clean dust free piece of cloth or plastic sheet, which is |arger
WO 2005/ 096095 PCT/ GB2004/ 001414 2 than the foil, in order to prevent
particles adhering to the foil, such particles can scratch the surface of
the foil awd2003pedonsthe viewed quality of the project dETiGR@HOI414Ct as
scattering centres fromwhich projected light is incoherently scattered,
thereby detracting fromthe viewed quali tg 5 of the image as this scattered
| i ght does not contribute to the viewed mage. Al so, as the illusion of
peppers ghost kgl s t f t | 14,9 t i ng
el ST ooL i B 26 1 ‘?1‘35‘?* S‘%dﬁﬁegkﬁﬁﬁgﬁﬁ‘ﬁw?ﬁ‘éeﬁ% tor *rHSnS‘Sé? st
refl ected i nageartidles omr ecratdhi thet suaface aff| the tfeid andegypaiotiesyietvied quatity vi br ant
the col ours wil the nore visible the reflected i eis to, an
Torg el p
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at a trade show, the hi-gh |eve mbi ent” 1ight results 15 in significant
| evel s of ref | eftihenimgget ae thishbeatterdd dight fdoesn nahecongribuie tadhe adewery from
the strength ofi the reflected i mage over the background. In these

ci rcunst ances anﬁg?ght projector (8000 |unens+) is desirable. However, the
use of a bright projector results in unwanted light hitting the projection

surtace and 1 elAGES WA RepbBLineRrfl IR Akbka A IulRRL 1

.
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stage and aroun he area i Tage appears.

problem w th cuyriéght domagsting ejitcits Moy shnvoundingdand bpelgireahdir Fheised
W th such apparatus are very powerful, typically 8,000 to 27,000 |lunens and
consequent |Y prtpoager thesreflacted inpge,nhgnoes sq’lﬂ‘éfﬂmti raflcted Ypageslogksan | mage

where there i S 3o AhbCfibrat b kol WROSe. T 30d By vibMIEHENLofigaber € Of
projectors and results in l'ow contrast ratios I C | eads to a mlky hue
spread over thdmpagetisab arheulienoe wWikercirculsiancey edieoe the presenddri nyyabe | nage
when the proj eCutn(a)lﬁlei tso g%t}&hﬁi%hoﬁiml-ghoef g]tll‘lLl!é%t rl]iug‘i’\lt ifcs)rward of the foil , e.g.
from an auditorium at a trade show, the high level of ambient light results
15 in significant levels of reflection of the ambient light from the screen
detracting from the strength of the reflected image over the background.
In these circumstances a bright projector (8000 lumens+) is desirable.
However, the use of a bright projector results in unwanted light hitting
the projection surface and reflecting through the foil to create a milky hue

20 upon the stage and around the area where the reflected image appears.

Another problem with current image projection apparatus is that
projectors used with such apparatus a.re very powerful, typically 8,000 to
27,000 lumens and consequently project a significant amount of light into
25 areas of an image where there is no object within the image. This is an
inherent feature of projectors and results in low contrast ratios which
leads to a milky hue spread over the part of the film where the projector
is creating an image when the projector is switched on. The milky hue is
clearly undesirable as it detracts from the viewer’s perception that there is

30  no screen present.



clearly undesirable as it detracts fromthe viewer's perception that there
Is 30 no screen present. WO 2005/096095 PCT/ GB2004/ 001414 3 The | evel of
the mlky hue relative to the brightness of the image is, at |east

partial | y,woesenssosed by the | evel of contrast ratio offC&fEERG4P0I4E
projector. The higher the contrast ratio, then the brighter the image can
be relative to the brightness level of the mlky hue. Even projectors with 5

contrast rations as high as 3000:1 still emt a mlky |light hue when used
in a "Pepper’s1§39gtel @fﬁ?e”ﬂﬁﬁg“ﬁ feihiitd 6 'in 'Bgfghﬁ{@sé%?%é%f‘a V! Be some
projectors is the " keeyst one" ffueect , L#né \?\ﬁi c‘ﬁ I'storted, typicCally

el ongat ed, i nmaderst (papial}d deyermined Obydheidedleoft contnast ewtipr offersdi imtheThis i s
of particular rel.evanc ere depth perception is.of inportance. The

sol ution enpl o}’é@ef’tﬁrw@&\égﬁ,gﬁere%e?@%ﬁégﬁgtb?’e Bytbehrt ereh’rﬁ gyeah Gt al
correction of lpeyetaie totthe RidhiMns letElVEIVile miky Bie. E9ER pREROMTE WALPT even
sonme specialist Hgh Definition projectors do not enploy such digital

keyst one coPr e€pnisastaigtions aghigh Be 3908rle still femit @l milkp lightthuguwhen egedise with
current image e ' (ﬁEB | gh definition (HD) projectors do not
of fer keystone%gdje'%i’ ?rlg?\t e@%&gﬁ%ﬁ?@rﬁkeystone correction is attenpted in
conjunction wth the increased nunber of pixels about an imge's edge
causes the pixels about tgg_sed e.of the inmage to, appeay 'crynched' . -

Addi tional ly, 29 THRHBAr Hrebleus asiPciaied nyithniREe MIBISSISS otst Hhes " kEHPPBM se
projector pro ALY di dt ' 0 | t ry out
both keyst one%g%rir ect ﬁ%}ﬁggnd %ai oﬁ?gira(%gggga% ?ﬁ’e%ﬁ%%sz (‘?Jlg%glgeﬁoﬁgyj erk
duri ng novdfentesguadueftbeagléch @nnjeatioich@his imy'df gantigaemelevante sderde said
that the use of, e|l.ectronj.c keysfone correctjon to,alter. a vjdeo i e 25
Wil result indeRE BEPRHER | BrobAmRPHaRe Ghaltolfhidh pEREeed & dnodilge

which i's not suRpefsivd Opfjédiods Ps0G8Semploy digital correction of keystone

distortions. However, older, less-expensive or even some specialist High

Definition projectors do not employ such digital keystone correction and
15  are therefore difficult to configure for use with current image projection
apparatus. High definition (HD) projectors do not offer keystone
adjustment because when keystone correction is attempted in conjunction
with the increased number of pixels about an image’s edge causes the
pixels about the edge of the image to appear ‘crunched’. Additionally,
20 when processing moving images HD projectors compromise projector
processing speed. When the processing power is used to carry out both
keystone correction and motion processing the image is seen to jerk
during movements, an effect known as “chokking”. In general, it can be
said that the use of elecironic keystone correction to alter a video image
25 will result in the degradation of picture quality compared to an image

which is not subject to such a process.

Additionally, current systems do not allow for the projected image to
apparently disappear and re-appear from behind a solid 3D object placed
30  upon the stage, as the screen lies in front of the presenter and closest to

the viewing audience.



Additionally, current systens do not allow for the projected inmage to
apparently di sappear and re-appear from behind a solid 3D object placed 30
upon the stage, as the screen lies in front of the presenter and cl osest to
t he vi ewi ngrgaéieewe. WO 2005/ 096095 PCT/ GB2004/ 001414 P/GBHBYUWIHY to a
first aspect of the present invention there is provided a inage projection
apparatus conprising a projector, a frane, and an at |least partially
transparent screen: 5 the frame being arrdhged to retain the screen under
tension, such that the screen is inclined at an angle with respect to a

pl ane of em ssion of light fromthe projector; the screen having a front

surface arrangeflcssiging bstta ﬁkﬁhasgsm bt @k pradent BiventioR) BEEOLs povigdd act ed

thereform and 10 the projﬁector eing arranged to project an inmage such that

light forming #WRsei RERjectioniappretuspeAMPIIENg c¥ gepjestarh a framen 304 vdadt | mage
IS created fr%+tg@gﬁgg?%é%§ﬁ%g{l{]§c%é&:he screen, the virtual inmage

appearing to be e SCreen. 15 Such an apparatus is

advant ageous5 ovihie P88 Ring Wffaf@ERl iordifiattht Rereeanarir taeeeh,Qichitbacart ed
Wi th an expensive, partial IH reflective coating, an, angul ar dependence of
refl ectivity: of SHPehEpkRed dit dncangle Witharespect|te & Ripned ¢rassiopPioligiify about

partial reflectgagfuRlindobiif)-0) ected i mage. Thus, this apparatus sinplifies
t he manuf acture ogﬁsuc% ysténms and al so reduces 20 their production costs.

Addi tional ly, tthe seseenofiavang mdirenif sueface ahvanged ewch that dighh emimey fronbthef | xed
directly to a ceili . Or floor, .and therefore increases the utility of
appar at us over P'F?éecggﬁlgrmgfelﬂ%@‘f’@#ﬁmﬁf@escreen may be a foil. The foil may
be rolled apput iR gpoidcigebeitfpCirrarsed @ plofediSfh inldlR SE&dHCRiAt Hpht B8rhig! | ned
at approxi mately 4%%{'0 t he i|§"i%§1ne of en%)s?gei on of %%ght fromq%le pro}%egct or.
The screen nay Uenimrdgeeingpinges upon the screen such that a virtual image is created

from light reflected from the screen, the virtual image appearing to be

located behind the screen.

15 Such an apparatus is advantageous over present systems in that the screen
need not be coated with an expensive, partially reflective coating, an
angular dependence of reflectivity of transparent dielectric materials can
be used to bring about partial reflectance of the projected image. Thus,
this apparatus simplifies the manufacture of such systems and also reduces

20  their production costs. Additionally, the use of a frame frees the screen
from having to be fixed direcily to a ceiling, or a floor, and iherefore

increases the utility of apparatus over the prior art systems.

The screen may be a foil. The foil may be rolied about a cylinder when
25 not in use. The screen may be inclined at approximately 45° to the plane
of emission of light from the projector. The screen may comprise a

partially reflective layer upon the front surface.

The use of a foil screen reduces the weight of the apparatus, this allows
30 ready transportation of the apparatus between sites. Rolling the foil onto a

cylinder when not in use serves to protect the foil from damage during



partially reflective |layer upon the front surface. The use of a foil screen
reduces the weight of the apparatus, this allows 30 ready transportation of
t he apparatus between sites. Rolling the foil onto a cylinder when not in
use servegyd fofbdabsmct the foil from danmage during WO 2P0BEGBIBIG414

PCT/ GB2004/ 001414 5 transportation and al so allows ready transportation of
the apparatus between sites. The use of a partially reflective screen can
increase the degree of light reflected 3romthe screen and can increase the

audi ence perceived strength of tﬂe virtyal image. 5 The screen nay be
attached to tHanfRostation; apdealse, alipws {Fﬁggrtréﬂ%é%ﬁan% r theg gepar frame

may conprise befwiden ithsS GO Ysd %E%mghﬂﬁllgef%fcﬁve %E@éﬁgggn GRcragtdmech an
edge region of the screen therebetween. At |least one of the first and
second r et ent degreeneafblight nefleaterhifrans dhescreion sandyean Gnerease the, awdipiesal | y
sandpaper, arrapn eg tg@cogjﬁaﬂ the s reern. The first and second retention
menbers may c8 }vgs §l§ p vtbe‘é Hﬁ%gfherethrough that nay be arranged
to collocake with openings in respective jaws of clanping nenbers attached

to tensioning straps, the openi ngs may be arranged to receive a fixing
means so as tdDPe|3EReEn mays be ciitached iadhe tfkeme sitf thesscraen s SeRRgA RNAé%ent i on

menbers. The @Pa,i .09 I t . | nt and

may be ad] ustg e ésqgg E Fﬁgtf@ﬁ%Weﬁ)g?%ﬁ&o P ﬁfe!d gg?@glfeymé@hﬁﬁﬁg'ﬁgguss

arrangenment carrahged o satiwichuin édpe repivni ghiheyscodent thersmtwesn. &r Bfast abl vy,

the retention rre%eés are éubsta}iﬁtiall B’Er llel to truss nenbers

conpri si ng t h@ng ofdbe first apd secen re}ﬁ‘ml%’e €5t MRV SRS 28 AREISY ng

arrangeneny alhayy, Wpithli§Sal@fbet Nerradifelias tolnback TdTsilelh See tR8Cadleal Iy
nt“a s f

eradicated to prese oth surface =~ for upon which the 1 mage can be
proj ect ed. An sedondgietantionr mamberspmay apmprise respective openings therethrough

that may be arranged to collocate with openings in respective jaws of
clamping members attached to tensioning siraps, the openings may be
arranged to receive a fixing means so as to clamp the screen between the
15 first and second retention members. The tensioning straps may be
attached to a truss arrangemeni and may be adjustable such that the
tension of the screen within the truss arrangement can be varied about the
periphery of the screen. Preferably, the retention members are
substantially paraliel to truss members comprising the truss arrangement.
20
The use of a variable tensioning arrangement allows wrinkles upon the
screen to be minimised, and ideally eradicated to present a smooth surface
for upon which the image can be projected. An abrasive surface upon at
least one of the retention members increases the grip between the
25 retention member and the screen thereby reducing the likelihood of the

screen slipping when held by the retention member.

The apparatus may comprise a pigmented reflective member in an optical
pathway between the projector and the screen. The pigmented member
30 may reflect only part of the visible spectrum of light, typically the

pigmented member will appear grey or white to a viewer.



| east one of the retention nmenbers increases the grip between the 25
retenti on nmenber and the screen thereby reducing the |likelihood of the
screen slipping when held by the retention nenber. The apparatus nmay
conpri se diogdmigbead reflective menber in an optical PeET/EREANPBESHeen t he
projector and the screen. The pignmented nenber 30 may reflect only part of
the visible spectrumof light, typically the pignented nenber will appear
grey or white to a viewer. WO 200510960956PCTI G382 0 0 410 0 14 14 6 It has
been found that the use of a grey reflective nmenber in the optical pathway
bet ween the projector and the screen reduces the outline of the reflective

nmenber upon thet B&d B&dh EAHAAE the uwdr6n awlr‘eﬁeéﬁd afnbee ia theMdpRical S used,
and al so reduces the | evel of the mlky ite hue associated with the

proj ector eni t PRIy biveamdhe nrpisctori andnthe; yergen spdugas thejosdling of ke
Peopect - 10t o AL EEnEE ik HE FENCLofiRelTo Pk A6nle ARBARS N1 0
of inclinabi omeiberhis needennidd dlso redpest the leved pf ahe milkgniwasieohuof |ight
Sect] one bach GFasHted T, TBRICHOS FRUHBRABYE Mpere chaBiis movapagectan '
br o] ector . The Chiae FEBE proReldd? Bl 800 act Ve member can conpensate. at | east

partially and in sone instances conpletely, for keystone effect. The

vari ation of e f i.nclinatiqn or di sta the ctive, nenber
all ows for t(')lj]\? %ﬂl@ﬁr efimge Eay, ﬁé ﬁgﬁ%/agpnagg eﬂ"&ﬁ TgyPegh obj ect
when proj qet edo UiheN plane Sﬁr@ﬁi%sm]ihbﬁ 1ligatbgeau&aet jédtbE. Udihel BALIE appears
as far behind the screen as the real image is in ont of the screen. There

may be a refl ede¢linatiga\oicthe mepihen|wigh ate-meﬁtr it th%lpmﬁg%lemsem eEdight
from the projector may be variable. The member may comprise a plurality

of sections each of which may have an independently variable angle of
inclination with respect to the plane of emission of light from the

15 projector.

The inclination of the reflective member can compensate, at least partially
and in some instances completely, for keystone effect. The variation of
the angle of inclination or distance of the reflective member allows for a
20  variation of the apparent depth and/or position of an object when
projected upon the screen. This is because the virtual image appears as

far behind the screen as the real image is in front of the screen.

There may be a reflective device, typically a mirror, arranged to direct

25 light projected from the projector on to the reflective member. Typically,
the reflective device is mounted upon an upper part of the framework.
The reflective member may be parallel, or substantially parallel, to the
reflective device. In some embodiments the projector may be mounted
upon an upper truss of the framework and may be aligned with the

30  horizontal, typically light projected from the projector is directed on to
the reflective device.



25 light projected fromthe projector on to the reflective nmenber.
Typically, the reflective device is nounted upon an upper part of the
framework. The reflective nmenber nmay be parallel, or substantially

par al | el , wdobecodsef | ective device. In some enbodi menPEST/CRAWMAYAECt or may
be nounted upon an upper truss of the framework and nay be aligned with the
30 horizontal, typically light projected fromthe projector is directed on
to the reflective device. WO 2005/ 096095 PCT/ GS2004/ 001414 7 Such an

arr angement Cogp%]ﬁ l{g“&&aﬁrﬁl}%ﬁ?%&%}éﬁ% Hd Efec I(é)%@o Cgblg'ngﬁ’c%rg agyievﬁﬁlg barr ly

i nclination of e scree ect 1 ve menper articul
useful where artheHaclinajiex bbrthe screewdnd nhoreftactive menbenaai & paticulaely
keyst one effect w {hqut the e of the, projegtor's processing power.
reflective rrerrBé*\??‘A“ &L ndfY il'ﬁi RFOIREER Eh sk 38 rRAdRE t?ocqrﬂ’éensgﬁfpg‘?reme
location of a ReARoAde#BG WREGRhE As@Bf MOhRRor T YPOGRbIY powte. mask wil |
absorb |ight oveﬁr:bq?it Ieeast a fractign 0 ttr)le vigli b#’e spelck,%rpum and

preferably She nmask will be black. The mask nmay be arranged to produce 10 an

h whi ch the | | | d. .Th Kk
Vary in oxtont WRraRIRe Pt A Byeind Homak kSR BLH "

i s moved in andppitenPiodativhtdfon piePintthe scRfehe@t ay QuarRmber '.rgﬁiaeugr,aﬂke can be
used to make the illusion of an article disappearing and 15 reappearing

behi nd a prop meak widl phserldighp everatkleasica fractips of dhevigiblgrspeptrury 3t of t he
screen. The ap 41S l.i.0 C A | vely
I1lumnate an @?%fg{o ysﬁ%&@gggm}riﬁ%?ﬁiﬁkt E‘ée%?%&%'ﬁ?ﬂgeﬁ}g eé%&?@]gaﬁ%éy be 20
a white |igbt anuwreeupoghhé sgretiappn aghiciatisendgecisprod (projectedc dihe maske
visible and better defined ag%i nst the dark gypi cal IX bl ack, hackground.
Thi s enhances #MY vary in extent and shape, tor example by the use of a sliding element

that is moved in and out of position upon the reflective member.

5 The

The mask can be used to make the illusion of an article disappearing and
15 reappearing behind a prop that is placed upon a stage, either behind or in

front of the screen.

The apparatus may comprise a light source arranged to selectively
illuminate an area of stage comprising the prop. The light source may be

20  a white light source

Lighting the prop causes the prop to become more visible and better
defined against the dark, typically black, background. This enhances the
three dimensional effect of the projected image interacting with the prop.

25 Also directing bright light upon the prop serves to reduce the contrast
ratio of the projecied image upon the prop, which typically remains
slightly visible even when a mask is used in the prop’s shadow upon the
reflective member, thus enhancing the illusion of the projected image
disappearing behind the prop.

30



t hree di nensional effect of the projected inmage interacting with the prop.
25 Also directing bright |ight upon the prop serves to reduce the contrast
ratio of the projected i nage upon the prop, which typically renmains
slightly viyg Jabsoogasen when a mask is used in the prop' sPGHEBHRM/IEH t he

reflective nenber, thus enhancing the illusion of the projected image
di sappeari ng behind the prop. 30 WO 20051096095 PCT/ GB2004/ 001414 8 The
apparatus nmay conprise a light source arrdhged to illum nate at |east part

of a stage. The Ii%gt source may be laf'roréa];‘ﬁd to the rear of the screen,

typi cal |y al ongTHe @8pariemay qomprise AHshintpusce arrgnged tq Hiymmage alleast, o
stage. The appa s i '

appar at Us my. oBmeror L Bef TG 1 SuRfARl b9 1ated R heTRUE BFThe 08P, |
control the |evtipichllyealng aghp eslgarafetheoframel aul/onnlonsarithen sislegefd thteo

| ecti vel trol |y of £, | j.ght . Such ,a |ight
source 15 used MRSty dde ARBRelusemed SoRpiRe ¥ Plalife.l HEbF Sontbtsy othy o
i medi ately sur ap%méitﬁgna QoRPIPIRE Sl SNBHH désKBERiiphAtE wilhafilerDaGKAFAURA, can

most closely match the col our of the groj ection surface background,
excl udi ng the aferireinthodeveheic paghs light sQuneg, tafeselaetipn mepns sarrangedcios t he

m | Ky hue perce;j . t | & 0 . rallty of |ight
sour ces increasgés/lg%ﬁ‘géiﬂﬁpﬁtﬁ% eyg@ﬁlyl iIgﬁ?‘?%S‘%‘%acﬁhh éc'tégg{é%e'15 in order to
produce a simlar effect to the way light emtted froma projector hits the

projection screen. By controlljn ach light source separately the |lighting
| evel s upon t hegg?}ééé‘g:lﬁrﬁoﬁlécecﬁn‘?sﬁgIlp(-ff’é]d?rotq’éf theerslourgpd ngthﬁée‘feéwﬂheof

i LLi ng the o of Rt ARl B e e e e, T 1 Dee
a standard proj batkgrowidyr cax snst elagelyvigatch the colour of the projection surface
background, excluding the area on both which is carrying the image.
This, reduces the milky hue perceived by the audience. The use of a
plurality of light sources increases the uniformity of lighting of the stage,
15 in order to produce a similar effect to the way light emitted from a
projector hits the projection screen. By controlling each light source
separately the lighting Ievels upon the stage can be conirolled to closely
match the levels of light as dictated by the show performance, or the
levels of unwanted light hitting the projection surface of the screen.
20
The projector may comprise a standard projector, for example a JVC
ML4000, or a Barco G5. Alternatively, the projector may comprise an
LCD, or a television display. The display may comprise at least one
element arranged to be non-emitting in response to control from a
25 processor. The at least one element may form a mask arranged to produce
an area upon the screen upon which the image is not projected. The mask
may correspond to the shape and location of a prop upon stage. The prop

may be three dimensional.

30  According to a second aspect of the present invention there is provided a

method of providing a projection apparatus comprising the steps of:



M_4000, or a Barco G5. Alternatively, the projector may conprise an LCD, or
a television display. The display nay conprise at |east one el enent
arranged to be non-emtting in response to control froma 25 processor. The
at | east @greoed/@e®st may forma mask arranged to pr odu%‘éT’Gﬁ?P"g{P‘Eé”upon t he
screen upon which the inmage is not projected. The mask nmay correspond to
the shape and | ocation of a prop upon stage. The prop may be three

di mensional. 30 According to a second asp&ct of the present invention there

is provided a t hod .of ovi ding a prpjecti,on apparatus conprising the
steps of: WD 26@2/ 05598 %?‘ééﬂ?gzﬁ Bglfﬁéflﬁogﬂeﬁt}&fg‘fﬁ?%g a frame upon a
nunber of el evdii) onatigines 1eggéc)iogg te ey M@meeg sections to the frame; (iii)
i ncreasing the height of the elevation neans; (iv) adding further |eg

sections; 5 (viliatingeasing the keight effye elyvagon means;to a | ower rear piece of
the frame; (Vigoh I ahsl of the screen to adjacent an upper
front section(ig} tﬁ%&#jgg@egg%e%\?lﬁggﬁattachi ng the upper edge of the
screen to tBe dpper aftachihg seddweanedfe ofG sbreefiriane.lowee met Ipdebenad) thonpri se
providing the glevation neans in the formof a jack. 15 The nethod may
conprise provi df¥fthe screen in the formof a film The nethod may

conprise renovipg) arkiSins QA ﬁﬁife?eéhgfei biMthé QBtRnPiP a@fdckHe anCi({:q@ae'i‘di’rioi?tt?tI
casing. The nmethod may Conprise |ayling the screen upon a dust-free
prot ective sheeecti@poiTthe firembhpdndmy conprise placing the | ower edge of the

soreen bet ween (v Qleifg thé Shpd bl S e VRS 0¥ uliphs Wik NShasioBPT ! >°

10 the frame,

The method may comprise providing the elevation means in the form of a

jack.

15 The method may compﬁse providing the screen in the form of a film. The
method may comprise removing a roll of screen film from a protective
cylindrical casing. The method may comprise laying the screen upon a -

dust-free protective sheet.

20 The method may comprise placing the lower edge of the screen between
jaws of a first retention member and may further comprise securing the
screen in position using a fixing means passing through the retention
member and the screen and a locking means arranged to lock the fixing
means being arranged to secure the locking means in position. The

25 method may comprise providing the fixing means in the form of a bolt

and the locking means in the form of a nut.

The method may comprise attaching tensioning means to the retention
member adjacent at least some of the fixing means.
30 The method may comprise attaching the tensioning means to the lower

rear piece of the frame,



screen in position using a fixing neans passing through the retention

menber and the screen and a | ocking neans arranged to |ock the fixing neans
bei ng arranged to secure the | ocking nmeans in position. The 25 method may
conpri se pwoviogiioagneshe fixing neans in the formof a bdGT/GBHEHAE4| ocki ng
means in the formof a nut. The nmethod may conprise attaching tensioning
nmeans to the retention nenber adjacent at |east sone of the fixing neans.
30 The nmet hod may conprise attaching the Xlensi oning neans to the |lower rear
pi ece of the franme. WO 20051096095 PCT/ GB2004/ 001414 10 The net hod may
conprise attaching a second retention nenber to an upper edge of the film

screen, typicalfpe hﬂatlidl?nﬁ@oﬁ@ﬁ@@ratﬁéhﬁ@eafé&éﬁd,réﬁifn%hi RRNRIDB ad S
attached to the | ower edge.” The nethod may 5 conprise attaching tensioning

means to the saped edge ofitthe filmeatreen, Tipicallyeiththe sanpe aeanmer ¢ thedinsti ng t he
t ensi oni ng nenb%

. he .f f h .. Ih hod i
attaching aro e{e?] E)lbgh%le?&f’g:ﬁ %&agh?cf gtﬂ(atﬂi%tlhgﬁge?&- eﬁdq%tgsg}%g&{h‘ggfg[);se

over the upper dohfptiseadithchiig@niibingOReansnto tht 8Bcdnd tekeditfon Mleffbet NEhECT €en.
The nethod may include tensioning each of the_ tensioning neans such _that

the screen is fethod ipa¥% gempgise Horiding ith tensiondng members iRetheofprmugt i ncl ude
dependi ng a prgj,eHkPs %l;sgmthe upper frame. The nethod may include pl acing a
pi gnented reflective tlr) ard between the screen and a front edge of the

frame. The nethod may conprise reflecting 20 light emitted by the projector

fromthe board gnto the,screen. The thod may comprige forming the frane
forma truss work, m%ﬁﬁ%r@?ﬁgc?lﬂpgsﬁ %Eﬁaﬂg%p@cfoﬂﬁm?h epr"%‘é‘ﬁ‘r‘?t9 tﬁgﬁﬂ’fi on
there is prgyi dgémBer and passing the rope over the upper frame and using the rope in

step (vii) to raise the screen.

The method may include temsioning each of the tensioning means such
that the screen is flat and substantially wrinkle free.
15

The method may include depending a projector from the upper frame.

The method may include placing a pigmented reflective board between the
screen and a front edge of the frame. The method may comprise reflecting

20  light emitted by the projector from the board onto the screen,
The method may comprise forming the frame form a truss work.

According to a third aspect of the present invention there is provided a
25 projection apparatus constructed according to the second aspect of the

present invention.

The invention will now be described, by way of example only, with
reference to the accompanying drawings, in which:
30



25 projection apparatus constructed according to the second aspect of the
present invention. The invention will now be described, by way of exanple
only, with reference to the acconpanying drawi ngs, in which: 30 WD

2005/ 09609y oPeHk/cE8904/ 001414 11 Figure 1 is a schematRUeBPPEYEHEat i on of
a first enbodi nent of a projection apparatus according to at |east an
aspect of the present invention; 5 Figureg 2 is a side view of a the

proj ection apparatus of Figure 1 show ng”a pi gnented refl ective nmenber in
first and second pQspty is 4 sSHYEE i L Ce: i of an
alternative project ?g'lﬁﬁie.igslgrdrzgngemtﬁﬁﬁgﬁs%?ggﬁgﬁ%?%ﬁ%g%ﬁaﬁ%ﬁ% (g;%ar at us
of Figures 1 and 2;préjegtior apparstis sccoedingito aiciensisam aspdcd of ahe presemodnd
enbodi ment of a pro#ectj on apparatus according to at |east an aspect of the
present 15 inventi dRV¥%ure 4 is a perspective view of a screen clanping
arrangenent of Figures 1, 2 and 3; and 20 Figure 5 is a schematic view of a
proj ection apparatus bein constructed according to the second aspect of
the present 3 nventi dfigureafisra isilg view obaphgureiection appatptus of Figwieelt i on
apparatus 100 conprg}j ox. f [ e ryss 104 j ector
106, a 25 support frsggrrg%i%Bg glgsrrg:e%@n]r%%&g‘éﬁ a’gl \?\n%tfbﬁ}l; n''t htglssgug%%r%cg ﬁgrre 108
and a grey pignment g@sitkfnsective board 112. The projector 106 depends from a
front upper cross-piece truss 104a of the box franme 102. The board 11R lies
bel ow the projector 106 at the base

Figure 2a is a schematic representation of an alternative projection

10 arrangement, suitable for use with the apparatus of Figures 1 and
2;

Figure 3 is a schematic representation of a second embodiment of a
projection apparatus according to at least an aspect of the present

15 invention;

Figure 4 is a perspective view of a screen clamping arrangement of

Figures 1, 2 and 3; and

20 Figure 5 is a schematic view of a projection apparatus being

constructed according to the second aspect of the present invention.

Referring now to Figures 1, 2 and 4, a projection apparatus 100
comprises a box frame 102 formed of irusses 104, a projector 106, a

25 support frame 108, a screen 110 held within the support frame 108 and a
grey pigmented reflective board 112.

The projector 106 depends from a front upper cross-piece truss 104a of
the box frame 102. The board 112 lies below the projector 106 at the base
30  of the box frame 102. The screen 110, is inclined at approximately 45° to

the horizontal and the front edge of the screen 110 is proximate the front



30 of the box frame 102. The screen 110, is inclined at approximately 450 to
the horizontal and the front edge of the screen 110 is proximte the front
WO 2005/ 096095 PCT/ GB2004/ 001414 12 upper cross-piece truss 104a of the box
frame 102 vamthob®ogsear edge of the screen is proxi mat @CHGERGHOHOO t hat
lies to the rear of the box franme 102. 5 The screen 110 is typically a
polyneric foil, which can have a parti al| reflective coating upon a front
face of the foil. The screen 110 is retail%ed wi thin the box frame 102 by

means of tensi o g 4 ajd.ac t hen f the top
and bottom edgg@eg%rtﬁ %ﬁfsé%?é%%ssﬁdoﬁ %gﬂlae Q?xr ee eén) 6%f£(n?ac el%%rte%getdgnsi oni ng
straps 114 thethe scsegmaisr pfximbhienp sfaged 02(hdtl Besvid ¢he beareofr the jext frameopeni ngs
118, 120 passi ng%herethrough. The faces of the jaws 116 are optionally
coated with an rasive 121, such as sandpaper, in order to enhance the
grip of the jaws 116 upon the screen 110. 15 Edges of the screen 110 are

pl aced between the jaws 116 and a bolt 122 is placed through the openings

118, 120 an¥l pabeesreenrbiyls typically aqelymeric failnwhigle £an havereepaiadllynt o t he

bolt 122 and t|ghten hol d th C 10 .. he .} 116.. The

t ensi oni ng st rlépsecﬁlﬁ%ﬁé‘gl%g t"ﬂg&?gﬁm?th%ggtg :IEEI sg%hﬁgﬁggﬁrggﬁﬁébﬁlx\gﬁttmen%gd usi ng
a friction | ociithih e kbe faimand2nenineard of 28nsibialg NfapshEl4 ensdheditog straps
114 can be tightened or | gosened individually so as to allow an even

tension to be HSpPoedramedOnat fitotap and,petiena’ esfees i herscssen 1.t AbReby
reduci ng, and fx@@@ngyoieéddgﬂ Hﬁiﬂepﬁnsibﬂﬁlggﬁripgrm {dRe 9§ pHc d&kéﬁﬁp QR the

screen 110 which reduce the quality o | mage projected upon the screen
110. The r&d| etl6 wehiblpdrave leRpedtive dreningst hiB,pedjmesiog thetetbutjiugberfthet o a
over Tront CEOSSoRRS Fawd Y18 ard SBuiShatly'Soatd wilt5R abldsive' 151, Pk OF 10°
sandpaper, in order to enhance the grip of the jaws 116 upon the screen
110.

15 Edges of the screen 110 are placed between the jaws 116 and a bolt 122 is
placed through the openings 118, 120 and passes through the screen 110,
A nut 124 is threaded onto the bolt 122 and tightened to hold the screen
110 between the jaws 116. The tensioning straps 114 pass through the

trusses 104 and are tightened using a friction locking buckle arrangement
20 128.

Each of the tensioning straps 114 can be tightened or loosened
individually so as to allow an even tension to be applied over the whole
surface of the screen 110 thereby reducing, and ideally eliminating, the
25 formation of wrinkles upon the screen 110 which reduce the quality of an

image projected upon the screen 110.

The reflective board 112 lies below the projector 106 adjacent to a lower
front cross-piece truss 104b of the box frame 102. The projector 106 is
30 directed such that light emitied by the projector 106 strikes the reflective
board 112. -The board 112 is inclined so that the light emitted by the



30 directed such that light emtted by the projector 106 strikes the
reflective board 112. -The board 112 is inclined so that the light emtted
by the WD 2005/ 096095 PCT/ GB2004/ 001414 13 projector 106 is reflected
upwar ds f repondobeodossar d 112 onto the screen 110. The uPETEB2oPIYPBI4  or

ot herw se col oured board 112 reduces the mlky hue associated with |ight
fromthe projector where there is no imge to be projected. 5 A fraction of
~the projected light striking the screen 130 is reflected from the front

surface of the_screen 0.where is can be_viewed b audi ence. A
present er uponPTHEE a@é ?Oﬁe%ké’ﬁ‘?cﬁﬂp‘ﬁvﬂ SS@P%W%PSX@H%%"%O "58 ¥Te€fed by
the audi ence buiodqng @t of N gFdEr 6r WiliePwidecHofVid Bofid 1N reliicdsTage by the
audi ence. The board 112 is connécted to a hinge arrangenent 130 along a rear
edge thereof . miky huegssegintedgwitinlighdrom | thasprojectpo aykpre 1there ipanar ai sed
and |owered, tyvplcal ydraulic ranp 132 controlled by a conputer

134, 15 in ordé%g‘%a%%%ggﬁggFg'for the 'keystone' effect. Alternatively, the
board 112 §an be raised and | owered by the person pulling upon a string, or

an electric notor to drive the board up .and down. The raising and | owering
of the board 1Pofarton of Teaarelsriearis s ﬂ@ﬂsetgg scmnplelr%éspquks%te&f g’?ﬁ’e

positional depihy YRR B %@e%uaz s@Ref! ﬁl‘?%hé}fet ﬁ.ecaﬁ%@c‘tie&ear?%%o be

altered by varying the height o he el ement o | mage upon e screen
110. It is enviasdignck.t Aqiresenderhupomn thiel tagm 109 dehind the screemBdd con alsedi vi dual

sections each of whic be .raised an |owered ind.yigdually.in prder to
all ow the per c%ﬁféﬁwﬁ‘gb’gﬁl}{%faugf?"fgiuﬁg’loe? Hﬂﬁntﬁﬂglrfeﬁ'f%o&‘eawe%%gpf% be
varied indapeng@pid by ¢he hdiGhce.€l enents of the image. A non-reflective mask
136 in the shape of a prop 138, in this exanple a

The board 112 is connected to a hinge arrangement 130 along a rear edge
thereof. The hinge arrangement 130 allows the board 112 to be raised and
lowered, typically be a hydraulic ramp 132 controlled by a computer 134,
15 in order to compensate for the ‘keystone’ effect. Alternatively, the board
112 can be raised and lowered by the person pulling upon a string, or an

electric motor to drive the board up and down.

The raising and lowering of the board 112 also allows for the audience’s
20 perception of the positional depth upon the stage of an element of a
projected image to be altered by varying the height of the element of the
image upon the screen 110. It is envisaged that the board 112 may
comprise a number of individual sections each of which may be raised an
lowered individually in order to allow the perceived depth of an
25 individual element of an image to be varied independently of other

elements of the image.

A non-reflective mask 136 in the shape of a prop 138, in this example a
rock, is pléced upon the board 112. The prop 138 is place upon the stage
36 109, typically behind the screen 110. The mask 136 is placed such that

the board 112 is obscured in a region corresponding to where the prop



rock, is placed upon the board 112. The prop 138 is place upon the stage 30
109, typically behind the screen 110. The nask 136 is placed such that the
board 112 is obscured in a region corresponding to where the prop WO

2005/ 096098 0RTH/0EB2H04/ 001414 14 138 is |located with rESEB04/W14he screen
110. This arrangenment of mask 136 and prop 138 results in an inmage, or part
of the inmage, projected upon the screen 110 apparently di sappearing as the
i mage,- or part of the inmge, passes overl4rop 138 and reappearing once the

' , t...af. 5 the.i h d h 138 t k 136
orevent o' 1 Paht BLirigegn R ebiBRt B RRESHBLT b b tnR] BRa i, ARl
correspandi ng ti@6t iRl pros At3OFesalts tiﬁearp'ilﬁﬂ%el,?’&- dRCofMaeK ithdfe,Cafbjdted/ari abl e

in size and shape, for exanple by neans of a sliding. panel that is noved
into | ocation 4gn tharscesen hlGs ppraranily difappearing pethy iraags, qrhparpobphe 38.

Ropar ot et f e et el BROL 188 AN ARGl ORRCu iy B RS 87 N1
her ei nbef or &, dhe image dras gshssab praptheapeipy 138 as thuaimile 136 greesnts ilight of rock

wi || obscure roportjonat el re of a distant i e than the sane, rock
W11 of & near Pettgeiected nto gh Tediancel 1R SFEcholi GoPramILIES (DAl | r ame
102 and il um ng¢Ront &ethepﬁx%B 1588 TR MAdei34 Cad BEYEARBIRENSiILEMd Ba ny

residual light reflected from the board 112 onto the prop. 20 Reféerring now
to Figure 2a, dor skampleaby veeansojfee slidingapaneh dbaeteistmood] intgocatiineadicbr use

with the apparatus ,of Eigure 1.and 2 w.th addi ti . truss,. conprises
the projector T0taBeAr Rorpal e (eliuke'obind Bk, 800 Puis 85 B BETBY 107 an
i nclined mior orth@Qpt perveptibh ofiprobs natbeovariep e thdif) appift affsecapsh t r uss

206 forward of projector 110. The projectgr 106 25 projects an inage on to
the mirror 204 éHiaR1a Aepthtimagenelgwents, 9 sfigusiag Bereinbefore, can be varied

appropriately, for example a given size of rock will obscure
proportionately more of a distant image than the same rock will of a near
image.

15
A light source 140 is mounted upon the box frame 102 and illuminates the
prop 138 in order to reduce the effect of any residual light reflected from

the board 112 onto the prop.

20 Referring now to Figure 2a, an alternative projection arrangement 200,
suitable for use with the apparatus of Figure 1 and 2 with an additional
truss, comprises the projector 106 depending from a truss 202 forward of
the screen 110, an inclined mirror 204 of variable inclination depending
from a second truss 206 forward of projector 110. The projector 106

25  projects an image on to the mirror 204 such that the image is projected on
to the reflective board 112 and on io the screen 110. The mirror 204 is
typically arranged to be perpendicular to the board 112, and in
embodiments where the board 112 has a variable angle of inclination the
mirror 204 will usually be arranged to track, synchronously, with any

30 variation in the angle of inclination of the board 112.



to the reflective board 112 and on to the screen 110. The mrror 204 is
typically arranged to be perpendicular to the board 112, and in enbodi nents
where the board 112 has a variable angle of inclination the mrror 204 wll
usual | y bewarmesmyemst o track, synchronously, with any BOUVGEIOHIIEHE in t he
angl e ofinclination of the board 112. WO 2005/ 096095 PCT/ GB2004/ 001414 15
It will be appreciated that the termmrror is used herein to describe any
reflective surface that reflects substanty&lly all, typically in excess of

50% preferably, in.exce [..80% |Jght inpingi.ng upon i.t. 5 Referring now

to Figure 3, aylf)rwdjﬂggc(? P@?ﬁregﬁﬁ%dsﬁaagh%geﬁq r@gﬁ‘géf g‘ﬁ?‘?%ﬁ?"g}“ tgidr%sﬁ?éﬁe 8 that of
Figures 1 and Zeflectivelburhoe thderdfieedd substantiallp aﬂle?;ﬁc@lfly iregedseofb0gpd 2 are
accorded simlar reference nunerals i.n the three undred series. 10 A

proj ection scr d¥afeseRlyiagxgess ofBG% olightormpipging ynoanit310 adj acent the | ower
front cross-piece truss 304b. The projection screen 306 is typically a
liquid crystal display (LCD) screen or a television screen. The projection
screen 306 i ojRefesrimg nowade Figwer ds aoptajectivn fappatatisuBO@de swbstantiellgcr een

310. The use of ,a.projegtion_screen 306,renoves .the- keystone' . 15 effect
associ ated wit W‘@HﬁEéhtﬁ%ﬁ?Fﬁ“&’%&t 2 aﬂc?ﬂéﬁglﬁége@é‘f#ﬂ@rﬁsoﬁon@ﬂsﬁﬁén t he

screen by use OfjgArdgsOMPIMER 3AD abeorde® Nimflhr rlforBAcY AGkdePdls Siar SRNtAEE tO
bl ack out the appropriate part of the projection screen 306 electronically.

Thi s renoves t Hindeedis¢rigs.a physical 20 mask to be produced. The conputer
340 can be used to switch of areas of the projection screen 306 which do
not contain part of an inage to be projected, this reduces the mlky white
hue associ atfed A priojetivh sorears 30Giresidus ingrannyietid strebn 10] adjbcurs . thél so,

the use of a conputer 340 to , control the projection screen 306, 1ogether
The b6

with i mage sizil9ger drond| crppypiess thuss 304be The papkertion serorR 308 is frgically pe

readily scal ed angloRQSich{8¥€Qisplay (LCD) screen or a television screen. The
projection screen 306 projects an image upwards onio the front surface of
the screen 310. The use of a projection screen 306 removes the ‘keystone’

15 effect associated with conventional projectors.

A mask 336 can be formed upon the screen by use of a computer 340 to
control the projection screen 306 to black out the appropriate part of the
projection screen 306 electronically. This removes the need for a physical
20  mask to be produced. The computer 340 can be used to switch of areas of
the projection screen 306 which do not contain part of an image io be
projected, this reduces the milky white hue associated with such areas
when using conventional projectors. Also, the use of a computer 340 to-
control the projection screen 306, together with image sizing in relation
25 to image movement allows an image to be readily scaled and positioned
upon the projection screen 306 to enhance an audience’s perception of
depth and movement of a projected image using known image processing
techniques. Alternatively, the projection screen 306, or sections of the
projection screen 306, can be raised and lowered under the control of the
30 computer 340 in order to enhance the audience’s perception of depth of

the projected image.



upon the projection screen 306 to enhance an audi ence's perception of depth
and novenent of a projected i nage usi ng known i nage processing techniques.
Al ternatively, the projection screen 306, or sections of the projection
screen 306Wo0cars09609% ai sed and | owered under the contr ol PEGHGBHE/BIEonput er
340 in order. to enhance the audi ence's perception of depth of the projected
I mge. WO 2005/ 096095 PCT/ GB20041001414 146 Referring now to Figure 5, a box
truss framework 500 'conprises a square ~upper truss work 502 and |eg
trusses 504. In constructing the framework 500 the upper truss work 502
rests upon a nunber, of jacks 506. First 5 sections 508 of the |leg trusses
504 that extenBelrripg oW tnkiguse 5o athex tipsdramewgek 500 crmpoBesh A SqHMGed at

t he corners of e r T ej . j?a%é%r 6 is

i ncreased to aﬁ’%b\?v tg'gsgi %F%%gﬁésa\égtllg%ggég?ogﬁ' it;llhlggﬂlhﬂeughf1 %tr}g%efs 4&%0 be
added until thsoGieke npgehengbtwork 502 rbsty dponss nunilssrewd fjacks (BD4G. sFiasthi eved.
10 A cross-piece tru 512 is fixed to t of the | eqg trusses 504 such that
it hori Zort al F%Pt@ﬂéﬁistq]féhﬁ a8 eres A Bar xtend o el engiea e the upBe
typically sli ghtd wobel50%ark RBad LY e Yorers ok Ike ixb?&r tradtworlt' 802 S o Hel USSES

504 spanned by the cross-piece truss 512 constitute the rear |egs of the
f ramewor k 500 haightefither jacks 506 aslinsig¢ased to allpw Fddihonalfsectienssy Hyef theoor 514.

Stage floor Suba HUpIS ORI, fie SR iBLtnd, S RERRR Bk Ay | oy
screen fil m 518ahfeweek®00ds fachi®vad.protective cylindrical casing 520 and is

20 unwound _across the width of the stage floor 514. The film518 is placed
upon t he sPBet 515 in order to prevent damage to the surface from dust

particles or Ohh&‘osé-ggéfg tgﬁ%]Eéié?isoﬂ%d fo bRYRE 168965 Bksdl 504 8udd! 1t 18 1S

pl aced between | aws
horizontally spans the gap therebetween at a height close to, and typically

slightly below, the level of a stage floor 514, The leg trusses 504 spanned
by the cross-piece iruss 512 constitute the rear legs of the framework 500

15 and are located adjacent the front of the stage floor 514.

A dust-free protective plastic sheet 515 is laid across the width of the
stage floor 514 in front of the rear legs of the framework 500. A roll of
screen film 518 is removed from a protective cylindrical casing 520 and is
20 unwound across the width of the stage floor 514. The film 518 is placed
upon the sheet 515 in order to prevent damage to the surface from dust

particles or other sharp protrusions,

A lower edge 522 of the film 518 is placed between jaws 524a,b of a
25 retention member 526, each jaw 524a,b having opposed openings
therethrough spaced at approximately 0.5m intervals. Bolts 528 are placed
through the openings, and through the film 518, and secured in position
using respective nuts. Ratchet siraps 532 are aitached to the retention
member 526 adjacent alternate bolts 528, having a spacing of

30  approximately 1m, and are then attached to the cross-piece truss 512.



25 retention menber 526, each jaw 524a,b havi ng opposed openi ngs

t heret hrough spaced at approximately O0.5mintervals. Bolts 528 are pl aced

t hrough t he openings, and through the film518, and secured in position

usi Nng resp@ot2nasoeness. Rat chet straps 532 are attached RGI/GB204@IHMt | ON
menber 526 adj acent alternate bolts 528, having a spacing of 30
approximately I|m and are then attached to the cross-piece truss 512. WO
2005/ 096095 PCT/ GB2004/ 001414 17 A seconkf retention nmenber 534 is attached

to an ‘upper ed fil i Ll ar._manner

retention rne*rrbgtre Sg'%%d?;set%}?‘%{lc eeé'm e? é%%i;s o%fgaé(ggaé" Boper ?f{ﬁ%cagqvog?}?eaps 538
are attached t dilith$1% &c anfimila reidheOto howlhihe rétddtion nfbnlibiyesZ6H3 dttachéded to
the second retention nenber 534 and i s passed_qver the upper_ truss work 502
opposi te the crigsi@epiomeE ¢dgss 323 Ratchgh straps, S A gtiaphesl podhe i $RoRLi ng t he
rope 540 and thgiehabshsdmpd $9s 538 are attached to the upper truss work
502. Both sets of ratchet straps 532, 538 10 are tightened individually
until the séreen filmis tensioned such that the film518 is flat and,

ideally, free fyomwinkles. A projector 542 is depended fromthe upper
truss vor k. 502 b REPEA i fi3d 4Rt BheanienEign embo L bng I BB AMBRn « ne
screen 518 and th@1&ippd thse Nrofd O20pgoRe RAX drbskspiebs armsos51k2 SPhe Suah t hat
light emtted by the projector 542 is reflected fromthe board 544 onto the

screen 518. The@ised igkn Posisionensingtthe opeedth apartheoratehet siragRtS3% @r a front
surface thereo%éta?l’l@iytof {h%’q%d%? tﬁiségaforﬁr%é. rﬁ(??h%'tsadfdﬂa‘t&{ek E&Pa{:ﬁs?f, yigwed by

and audi ence. n order preve t'he audi ence observi ng € projection
appar at us Hét h arsitighteared ihdiridualivapmidl théGscasen fitradsttondonek pudbhthaamipar at us

fromthe audi efﬂ(r:neﬂg 155 flat and, ideally, free from wrinkles.

A projector 542 is depended from the upper truss work 502 and a
pigmented reflective board 544 is placed between the screen 518 and the
15 front edge of the box truss framework 500 such that light emitted by the
projector 542 is reflected from the board 544 onto the screen 518. The
screen 518 reflects at least part of the light from a front surface thereof

away from the stage and into an auditorium to be viewed by and audience.
20 In order to prevent the audience observing the projection apparatus both

side and front drapes 546 are used to screen the apparatus from the

audience.

25



18 CLAIMS 1. An inmage projection apparatus conprising a projector, a frane,
a 5 1light source and an at |east partially transparent screen: the frane
being arranged to retain the screen under tension such that the tension of
the screen can be varied at a plurality of positions along at |east one
edge of said screen; the light source arranged to illum nate at |east part
of the apparatus; 10 the screen is incliled at an angle with respect to a
pl ane of em ssion of [|ight fromthe projector; the screen having a front
surface arranged such that light emtted fromthe projector is reflected
therefrom and the projector being arggngedgst o project an i mage such that
light formng the 15 inmage inpinges upon the screen such that a virtual
image is created from light reflected fromthe screen, the virtual inmge
appearing to pbe | ogcat.ed behind.the screen, 2. .An apparatus according to

cF B m 1 wherdin e dEPgsn Ri it ana RS e orriile P et if TR R <
upper andhor lighwebuRaaRl adat RasEaaEY UkandpeRhtsdt@eho claim 1l or claim2
wherein the frane conprises first and second retention nmenbers each
arranged to dhadvies bsing eagageddp gatadr thescreeneendariension: sisdnthapshe  An
apparat us acqordi,A%'yfe ABYR' R D8:icd al TpMGTR) DsHosli AR aIBRE a Aast Ne
first and second retention nmenbers conprises an abrasive coating arranged
to contact thmesapearf.saBDséreen apparatus according to any preceding claim
wherein at |east. one of the first _and second retention nenbers are each
attached to ttbﬁéﬁg@ﬁﬁﬁ‘gceﬁ?@ﬁ§d tq glluminate at least part of the apparatus;

10 the screen is inclined at an angle with respect to a plane of emission of
~ light from the projector;
the screen having a front surface arranged such that light emitted from the
projector is reflected therefrom; and
the projector being arranged to project an image such that light forming the
15 image impinges upon the screen such that a virtual image is created from
light reflected from the screen, the virtual image appearing to be located

behind the screen.

2. An apparatus according to claim 1 wherein the screen is attached to

20  the frame at the screen’s upper and/or lower edges.

3. An apparatus according to claim 1 or claim 2 wherein the frame
comprises first and second retention members each arranged to sandwich an

edge region of the screen therebetween.

25
4, An apparatus according to any preceding claim wherein at least one
of the first and second retention members comprises an abrasive coating
arranged to contact the screen.

30 5. An apparatus according to any preceding claim wherein at least one

of the first and second retention members are each attached to tensioning

straps.



6. An apparatus according to claim5 wherein the first and second retention
menbers conprise respective openings therethrough arranged to collocate

Wi th respective openings in the screen. 5 7. An apparatus according to claim
6 wherein the openings are arranged to receive a fixing neans so as to
clanp the screen between the first and second retention nenbers. 8. An
apparatus according to any one of clainsl% to 7 wherein the 10 tensioning

straps are atfached to a truss arctangenent, or. a fixed nmountin oi n
| ocated in a Per Bn?ppff?tﬁét%ﬁCQr‘i‘E}Ehtoa§Pad“\Aél Whergigothe, lrétel"‘ﬁfl n%cﬁﬂ are

adj ust abl e sugherthal meRfretr@RoPRisel reb PR 1HE" S8thiMkd BidieitSusl Ustingad kangenent

can be varied about the periphery of the screen.” 15 9. An apparatus

accordi ng to wilhicategwithexepectivieeopeaingstinghe serebar s  are substantial ly
parallel to truss nenbers conprising the truss arrangenment. 10. An
apparatus according to any preceding claimwherein the screenis 20 a foil.

11. An apparat.us agaoafpatandso arbByrdheCRAidfint! & Whehanheime tHiRniescaiei S
inclined at approximately 45 to the plane of em ssion of light fromthe
proj ector. 25r1ngenioarasaivet 4 dBs dnennsgsa as dnylanpdbeisatees betieghdhei n t he

l'ight sour ceﬁlls§a£8(§g%c{erﬂie%e?%ét§§n @%ﬁg)e?{. the screen, along a top edge of the

frame and/or along’e st'age. 30 13. An apparatus according to
any preceding claimwhich conprises a pignented reflective nenber in an
optical pathway between a lens of the projector and the screen. 20 14. An
appar at us accor di nyit PRI acgofHNE hoc dmprangesl ghaiaj dstoaBl Yherpiy| thy

mrrored gyr ft@ﬁﬁohfhgagtr%% Epeahttga{e'amﬁjyat}ﬁis\éeﬁpaﬁélﬁlén%rbﬁ' foi)gelaemounting

point located in a permanent structure such as a wall, floor or ceiling and
are adjustable such that the tension of the screen within the truss

arrangement can be varied about the periphery of the screen.

15 9. An apparatus according to claim 8 wherein the retention members
are substantially parallel to truss members comprising the truss

arrangement,

10.  An apparatus according to any preceding claim wherein the screen is
20  afoil.

11.  An apparatus according to any preceding claim wherein the screen is
inclined at approximately 45° to the plane of emission of light from the
projector.

25
12. An apparatus according to any preceding claim wherein the light
source is located to the rear of the screen, along a top edge of the frame

and/or along either side of a stage.

30 13.  An apparatus according to any preceding claim which comprises a
pigmented reflective member in an optical pathway between a lens of the

projector and the screen.



projector and the pignented reflective nenber. 5 15. An apparatus accordi ng
to claim13 or claim 14 wherein the pignmented reflective nenber is inclined
at an angle with respect to the plane of em ssion of light fromthe
projector. 16. An apparatus according to claim 15 wherein the angle of
inclination 10 of the nenber with respect to the plane of em ssion of |ight
fromthe projector is variable. 17. An Zpparatus according to any of clains

13 to 16 wherejin the pignented reflectjve nmber. conpri,ses a plurality of
sections eachl_"!of AS amﬁ%aumgwgﬂ%a%ﬁbﬁ@e t WG ORISR} eﬁwta%llx _
inclination wdled espg6led Suifi 23X BEHPANFAGWAT bbRvdAe R 2R 8f tR¥i ssion
of light fromthe projector. 18. An apparatus acCording to any precedi ng

cl ai 8 whi ch mojestirsasl te pipmestedoredlentine amdnibérng el enment in response to

control froma processor. 20 19. An apparatus according to claim 18 wherein
the at | east one non- emtting elenment forns a mask arranged to produce an

area uponsthejsscregn apR@Rshhedbridhfy itBBGRIMS 1BOlorPERiACAd . wiReid0 thé Met hod
of providing the frame ‘and screen according to any {%r eceding claim

conpri sing t ipgmestps oiflective membiengisainthined alpun angleumtidy respeet évdhé on
means; (il )éﬁél'[leagpl ﬁ\igssli&goﬁgl,cg:h{ grg)%j( f}k%l;rhﬁe&t[(grqrre, (iii) increasing the

hei ght of th evatl on nea ing further leg sections; (v)
attaching a | ower edge of a screen to a first retention nenber on a | ower
rear piece of the frame; 21 (vi)_ raising an ugper_ edge of the screen to

adj acent an ulfper AR @RpPambes pevrdir tondaim diewhersdn the prelst efaelingtieme upper
edge of tjge sgr ﬁﬁrnn{e?nl?ersﬁr?t%nges'i)%te% 1thE ﬂrﬁﬂé’%rf emission of light from the

projector is variable.

17. An apparatus according to any of claims 13 to 16 wherein the
pigmented reflective member comprises a plurality of sections each of
15  which has an independently variable angle of inclination with respect to the

axis perpendicular to the plane of emission of light from the projector.

18.  An apparatus according to any preceding claims which comprises at
least one non-emitting element in response to control from a processor.

20
19. An apparatus according to claim 18 wherein the at least one non-
emitting element forms a mask arranged to produce an area upon the screen

upon which the image is not projected.

25 20. A method of providing the frame and screen according to any
preceding claim comprising the steps of:
(1) resting a frame upon a number of elevation means;
(i}  attaching leg sections to the frame;
(ii1) increasing the height of the elevation means;
30 (iv) adding further leg sections;
(v)  attaching a lower edge of a screen to a first retention member on a

lower rear piece of the frame;



on the upper front section of the frame. 5 21. The nethod of claim 20
conprising securing the screen in position wusing respective fixing neans
passi ng through either or both of the respective retention nenbers, and the
screen, and respective |ocking means arranged to |lock the respective fixing
means in position. 10 22. The nethod of claim 20 or claim21 conprising
attaching tensioning nmeans to either, otl both, of the respective retention
menbers. 23. The nmethod of claim?22 conprising attaching the tensiaqning
means 15 adj (é(gentraéﬁmg 8RUPPERREEHPT flwesqr%%rbm%@eemiw WRPSTEMY, SeoUon The

net hod of cl aifmedrffeClii M 23 conprising attaching the tensioning nmeans
associated with the retention nenber attached to the |ower edge of the
screen to a |ower atbahing Hweupdertddgefafaine screesttopa fsdond2@t@BionTmemer hod of
claim 22 or clain123 ﬁg‘ rising ah%acpin the tensioning nmeans associ at ed
with the ret et M5HiRRS tSEPREH R ST upper edge of the screen to an
upper fromt piece of the frane in step (vii). 25 26 The nethod of any of
clains 22 to 25 conprising providing the tensioning nenbers in the form of
rat chet strapsl- 27Thermethed lddlaim agyccmerlsmg cleainsg Ahe tsorezd igoperitieh ng

ubst ant | a1 | eebrvs Pug BReRE TS BHE b elfef nt sk ol B or i ng
to any one ofregpaitive ré€ertidn2iembers, and the screen, and respective locking means
arranged to lock the respective fixing means in position.
10
22.  The method of claim 20 or claim 21 comprising attaching tensioning

means to either, or both, of the respective retention members.

23.  The method of claim 22 comprising attaching the tensioning means

15 adjacent at least some of the respective fixing means.

24, The method of claim 22 or claim 23 comprising attaching the
tensioning means associated with the retention member attached to the
lower edge of the screen to a lower rear piece of the frame in step (v).

20
25. The method of claim 22 or claim 23 comprising attaching the
tensioning means associated with the retention member attached to the

upper edge of the screen to an upper front piece of the frame in step (vii).

25 26 The method of any of claims 22 to 25 comprising providing the

tensioning members in the form of ratchet straps.
27. The method of any one of claims 22 to 26 comprising tensioning
each of the tensioning means such that the screen is flat and substantially

30 wrinkle free.

28.A frame and screen constructed according to any one of claims 20 to 27.



