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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 motor 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 image'

30 projected onto 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
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inherent feature of projectors and results in low .
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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.
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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 electronic 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.
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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 directly to a ceiling, or a floor, and therefore

increases the utility of apparatus over the prior art systems.

The screen may be a foil. The foil may be rolled 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
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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.
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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.
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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 projected 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
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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
MLA4000, 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:
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t he sgape nd |ocation of a prop upon stage. The prop

may (B tﬁﬁa@&jftﬁhﬁa‘l l@gaﬂectlﬁmt:or ding to geze;oprgt ﬁggeg¥

f t § i pvention there is provide .

gr ov(:agi ﬁé’?‘?s%fr"éi gc S S8 gt%§°€%ﬁ‘pf‘? & Ifvemh&ean pisge of the
of : \¢déingj ) resting a frame upon a nunber of elevation
means,.. (ii) attaching leg sections to the frame; (iii)

i ncR@‘é%i RgiStee ameugper ¢dgehef ¢hewsaréen toeadjacerti ¥ upper front

ddipgGs .sections; 5 (vi) attaching a | ower
e dgeo itk bE B a3

scree ower rear piece of the frame;

Sy e L. f e t i .
o B At S8 4056 T A5 ecion o

tt frdgpe-ne upper edge of the screen to the upper
front section of 10 the frame. The method may conprise
providing the elevation nmeans in the formof a jack.

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

jack.

15 The method may comprise 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.



15 The nethod may conprise providing the screen in the
formof a film The nethod may conprise renoving a

w0 odos/0pf09screen filmfroma protective cyli ndrPCEIGB2004/001414
casi ng. The nethod may conprise |laying the screen upon
a dust-free protective sheet. 20 The nethod may
conprise placing the | ower edgegof the screen between
jaws of a first retention nmenber and may further
conpri se securing the screen in position using a

fixi assi hrough .the retentjon nenber and
thengrlggﬁﬂ’gn%ag Fgrg%hﬁa aghing, 4 Sh fetepfior megber to an

fi xipygernedgs opehdgilad kanrgad tyficin UnethbNGnm O SR as the first
means in position. The 25 nethod hay conprise

pr oWARAGY tmemiber isg attaghed i to tthe lowen oddge. bTht andhod may
he q ans .in.the form of nut. The nethod may

3 ongt RS AETRRE e Priha e Pignia s sonfld siian member. The

nenierhodrgeBémptist §AoVidR f | oX| - tha0

The net hogﬁ?ray rggnl'Sr iqge :’:lt tg?ﬁigntgh%‘iﬁgmtg:hgé?%%gg%ntehgéngorm of

t o ¥FhetSRapss ear pi ece of the frane. The nmet hod may

conprise attaching a second retention nenber to an
upper edge of the filmscreen, typically in the same

ManTRE M8tHode nhdy HomRi&NdiRikh err.oéé & LRENSESHA retention

the | ower edge. "'The nethod may conpriSe attaching
10 e rmieebien gndepassingotheho peeavercthe alppet i fosmeeinidensing e rope in
met q§€(na¥ congri seh(gr ovi di ng the tensioning nenbers
in YRR (YOF R B915¢ NS FE€eR¢t r aps. The nmethod may conpri se
attaching a rope to the second retenti on nenber and
passi ng the rope over the upper frane and using the
r opEh¢ methed ey iinchwler tinsioring each esh thel hensigAin@dmdBNs such
inct{hléfi t ensi oniﬁgt each of the tensioning neans such

t ha WEPLLS tat pnd, substantially wainklafree. wri nkl e
15f r ee.

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



The nethod may incl ude depending a projector fromthe
upper frame. The nethod may include placing a
w@r@semoesl refl ective board between the screenP@mndBa04/001414
front edge of the frame. The nethod may conprise
reflecting light emtted by the projector fromthe
board onto the screen. The net Bédd nmay conprise forning
the frang.forma truss work. According to a third
aspect g?: lé réambrlésaeﬁéhqnﬁ*\’fé%tr?l?fﬁs?%fléni‘g piirst garpogdiment of a
roj ecti gfoj [N t he
g econd agpeJ gfﬁ%? %Pﬁgrag'?ﬂgzéﬁ#% %gﬁ% :E g%ggt'r%‘eta?%vg notfi %lﬁ present
wi | | nowitventiescri bed, by way of exanple only, wth
reference to the acconpanying draw ngs, in
which: Figure 1 is a schematic representation of a .
First enppsi t; ' i,0n,.a ral accordi ng .
to at | ondt oz as ol setRTEr ERRTTHR ABERRN §E Feure 1
2 is a sshievingew ofigmenbesl prefieetive OmaRP anUSi®f and second
Figure 1 _shawi ng a pignented reflective nenber in
first anﬂo§§88§rd positions; Figure 2a is a schematic
representation of an alternative projection
arrangement, suitable for use with the apparatus of
Fi gures Figurd 23 isa guhematié Sﬁ%‘e&@ﬁtﬁff@hlcﬁ“ an alternative projection
10represent ation of a second enbodi ment of a projection
appar at U3 TaREIPeRtnFuitable farcusa with thepepparefust b Figures 1 and
present snvention; Figure 4 is a perspective view of a
screen clanping arrangement of Figures 1, 2 and 3; and
Figure 5 is a schematic view of a projection apparatus

bei ng copstructed according to the second aspect of
the pres JGUre 3, nd peliematic 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 trusses 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



Referring now to Figures 1, 2 and 4, a projection
apparatus 100 conprises a box frame 102 forned of

WO ewsAB®9104, a projector 106, a support franePdD8B2@4/001414
screen 110 held within the support franme 108 and a
grey pignmented reflective board 112. The projector 106
depends froma front upper cr oég-pi ece truss 104a of

or o} B8Rt o3 Tpieee” e B8 °4f e o SEamB ol 'sod tharear edge of

scr @Rnsckdéh i rbﬂ%dt@%dstﬁée apporsi 1Rk %ythéqe%f’ 8"f hfie box frame
hori zontal and the front édge of the screen

prokPdmat e the frontupper cross-piece truss 104a of t he
box frame 102 and the rear edge of the screen is
proxi mte a stage 109 that lies to the rear of the box

5 r amTRe k@reen M€0 S§ r@g{baﬁg :pﬁlfrﬁ&‘l }ly Whilf) é’zﬁrppé&e a partially

foil, which can éctilve coa
upofﬁﬂﬁCﬂW@rQOatlagelprn 8 I’ﬁﬁ)rft date oﬂ' Inluae fcil e®he ]si:ﬁednSHO is retained
frane 10 means

h
{ enBi B st obmaame, 30 bysaNees o tﬁ%@oaasg seap 11g tached to
at ﬂiaebémfﬁﬂéi mt tanEhECiegSmaf b&*ﬂ&nS&J ﬁ% §ﬁfgeﬁ 110. At a

free end of each of the tensioning str
pa| freefend| aﬁrpaqlauﬁ thd 6ensiiorihg rmmsrhspdodrevie p‘a@enf ram@mp jaws

i ng therethrough, The faces of th
1155 BER YR FRPPEGUTS PPRRINGS abl e cpheingo heraihepugh. The
as d n [ j
i ) NSRS A e
pl atradphperyeianotdee toaerthahdd thm@rf:p bblthe J@s Ilaépﬁlﬁﬁﬁehe screen
t hr h the openings 118, 120 and passes through the
scrgﬁﬂ 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
15 r uBdgs dit)measm‘eat élt)lag@ipmd beswon hd Jdved 1 DH ah@GKbAIO 122 is
buCklace E}{r%r&%ﬁ e opemngs 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 emitted by the projector 106 strikes the reflective
board 112. -The board 112 is inclined so that the light emitted by the



Each of the tensioning straps 114 can be tightened or
| oosened individually so as to all ow an even tension

wo eooseq@ppl i ed over the whol e surface of the sPCEEB2M1001414
t hereby reducing, and ideally elimnating, the
formati on of wrinkles upon the screen 110 which reduce
the quality of an inmage projecti8d upon the screen 110.

The refl ectjve board 112 |ies bel ow the projector 106
adj REQJREIOF ol U0 ipwerlegtednupwansissingie dhe thaasd 1 lontd the screen

T 1% 08, T S AT e

r ef heitkyi \hangBdia_lécQ-wffHeli?Qaﬁi)rﬂl%ei rdjBlok "RHleRP there is no
that the light emtted by tTheprojecto f06 S

r ef BRgRE bpwaPiestad-om t he board 112 onto the screen
10. The use of a grey, or otherw se col oured board
112 reduces the m | ky hue associated with [ight from

t he Apfrapch OF hOrejddied Bigh sAkingBUE doPedif1PHQk EH
A fraction of thg‘ er 0] ect égd Isi ghlt g??ri ki%g t he screggmd from

110thes fragt| surfage foforthe heereerontl0s wliereeinfcanhbessicvenl by an

110 [ n_be viewed by an i ence.. A presenter
apontiEhSe,, & J5R0ee b e a1 B beRGT tsed o an also
vi epedibyed by MediricRodbht 4985 nHOIntbALRL WRHE i Lkl

view ng of the inmage by the audinencne. The bgg%g &{b&ﬂhg of the
1Q¢ onHBegeeby the audienge. arr angenent 130 al ong a rear edge

t hereof. The hinge arrangenent 130 allows the board

112 to be raised and |l owered, typically be a hydraulic

ranhd $6ae@N1L Gk | RenbYed t6 U RIHEE artattbe 'Jhtolrﬁ)eﬁlohgya rear edge

conpensate for the 'keystone' effect.” Alternative
t hethstenfd Thezhioge dseangemead 130kllovettedbdardt T2 pebs @aised and

pul }in pon.a .string r an electric notgr to drive
e loBe” biGaly Boinhy il shud 4 Ganiralled bygs sompier 134,
19oaffodde? 18] Snpnsans £6:10thet R ySodbeRERCE Rﬁ%ﬁﬁﬁwe?ﬁ fife board
the positional depth upon the stage of an el ement "of a
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 placed upon the board 112. The prop 138 is place upon the stage
30 109, 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



projected inmage to be altered by varying the height of

the el enment of the inmage upon the screen 110. It is
wepseagesl t hat the board 112 may conprise a neCEB2@H/001414

i ndi vi dual sections each of which may be rai sed an

| owered individually in order to allow the perceived

depth of an individual elenent 1gf an imge to be

varied independently of other elenents of the imge. A

nonldgfisdecated withkeip®titn theescsberpd 16f Thipromngedent of mask

hi | k. ks placed the b 112. The ,
or on 5B oFof LB Fesl 38Tl oy PR abe e ioiected
t heup6h 88O stiln TIE® aﬁﬁ%nﬁ%ﬁdﬂsﬁpﬁéa@ﬁ%dasswim%é . %xh Bart of the

board 112 is obscured in a'region correspondin
whei@aghepssep bI8r ipsop dckt and weappeasisygecncet thet inpage, or part. of

oo FRL kg 14 At SRRETRT peBp 125 g aPagl BpBLasaonts tight

UPOBefnlge reftE 6N ohtd ABPRIESH lof HeS SR8 I 1100 cBfrelPénding to the
i mge, or part of the inage, passes over prop 1 and

rea mf equophi3§. nelyemask 134r ¢anolfe vhdablesipesib@and shape,
d t 138 .th 136 At )
Prore saRp By BeRB ooR e Tl atds BAEsCas Belpcation and

110vaQEd 98 RN bBGrtith tteﬂ!né)gﬁteimﬂﬁgp €198.0Phik3fso Hiws for
mask 136 can be variable in size and shape, for

1@ xatys depth pexseptiof of propditogbparneledt smthdis appueet iaffert upon

e B Bpier Rtk T Bty ofi SgHe b apphietore. can be varied

perﬁﬁt&Uprht&fy, PIBPS ekBmipfe VAl | EeflS $iRE! raMRRkENWill obscure
ef fect upon variable depth image el enents, as

di sprepsatiohately e mfeg disantbienager thed thppaoer ferkewill of a near
for,exanple a given size of rock will obscure
prob‘a?ﬁ'onatel y nore of a distant inmage than the sane

150ck will of a near image . A light source 140 is

nount ed upon the box frame 102 and illum nates the

pr op light source ddp is anowded eipohahefboacirame I2yanddlwnilates the

H ggltopr ng eu?to%gerf 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 to 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.



the board 112 onto the prop. Referring now to Figure
2a, an alternative projection arrangenent 200,
wa@iosaidoes f or use with the apparatus of Fi gur epdT/aBe002/001414
with an additional truss, conprises the projector 106
depending froma truss 202 forward of the screen 110,
an inclined mrror 204 of variable inclination
depfndln froma second truss 206 forward of projector
1101 WHE Dsr aprreeigied: et ghejteran anignor isagsedoheten tthalescribe any

mr t ' i.s.projected on.to the

r ef ég{:%ci%%g %‘ggir&g tﬁi‘zr angtgo%a?sgaqthaépysghe 143} almrﬁlécess of 50%
m r prefecibly s ekydss ofl 0% alizhn aadi @pBRiPENAl Cul ar

to ?he boa}r’d 112, and in er%bodi geﬁ%?gé)mﬁere th_e boar d

112 has a variable angle of inclination the mrror 204

i . to t , hr ono Y, Wth
3y Rtitte Hob® (P RIBRACS, U° groERfion nARHASHUST S0theS s pntially
112sibdilani id tHae EPPigReéal ethd Qadccbptﬁngg}f méﬂtfcﬁp'btahtgtto those of

used herein to describe any reflecti surface

r ef Figores suiadadt atgl pecaatipd similar atdfgrance emomemlofin5tfé three
pre Yobfl €XCESS of 80% Iight inpinging upon it.
Refféﬁ(lﬁ?g Sﬁ%)lv%vsto Figure 3, a projection apparatus 300
is substantially simlar to that of Figures 1 and 2
accordingly identical parts to those of Figures 1 and

10 afcprpieeiieregerseni 300 resifles émcfrontunérthe sscreert B0 tddjaeent the

i es. A.projecti 306 resides_in. .
L N LT N -
crosstiqﬁmcecr}zémsaﬁ%ky- TeDPr Qir&&t 'fxnCDfC{efeQHsi%Q(s sbfeen. The

typically a [iquid crystal display ( screen or a
t el RrRjedttm swreer 306 rojestoprdmaga uwpwards oR6S thy Hjoae sarface of

' ds,onto the front surfac f the screen ,
310 AR AT The g o &Hf&iﬁ%ﬂ%&ﬁe%gﬁgﬁ@@l@gs {iis keystone
K ' i btk Sith1 W ventiona
15pr g?&g%?gh;% g?ﬁg{egacgﬂﬁg}%%gggn&gde\%fr gj;é r?g(%@upon t he screen

by use of a conputer 340 to
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 to 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.



control the projection screen 306 to black out the
appropriate part of the projection screen 306

web®@snons cal | y. This renoves the need for a pPyBEGBa004/001414
mask to be produced. The conputer 340 can be used to
switch of areas of the proj ecti'oéon screen 306 which do
not contain part of an inage t© be projected, this
reduces the mlky white hue associated with such areas
when using conventional projectors. Al so, the use of a
corpiferrin3 0w  Ftire @, d B6x Prulb FEAhOROSE 506 ToRlRises a square
together with image sizing in relation to i mage
moVuRpentiress| work 202 iandglegt ivusses ridddiInycastustingrifie framework

posidd aned upon the projection screen 30§ to enhanc .
an%aOtL?ld ﬁ%en 8_8P§r BEHse _e?fsflf) ﬁ(agf red‘gsptuﬂogn?j 'ﬂ’l‘é‘&é‘i’feﬂfl %@(Sag%' First
5PT Qie@6RH 508 RAGhE 16 S GrilsBAE04 RRECRERSE §F $ighY angles to the upper
techni ques. Alternatively, the projection-screen 306

or teesstworks 502 arteddedptthd errnscy et thesoppercanshwork 502. The
rai,sed and.l ower ed under the control af.the. conpute

g e e TRERE RS dhorheseg it wlDe BaIATAL SRR PLO of the
defe @hisdeBe504 QGbehé eflidedRGRHREhE ddsH@ANA¥ h? &1 M Dox truss
5, a box truss framework 500 conprises a square upper

t r fsamowpkk 500 ianadhiewgdt russes 504. In constructing

1Ot he framework 500 the upper truss work 502 rests upon
a nunmber of jacks 506. First sections 508 of the |eg

tr %&@68&5@%& hdssest 2 ndrigbd th Ghlo SN UELRed FfutE 5 %%g{lch that it

truss work 502 are added at the corners™o
t r dnwizentddlp6pansTthe gapi tierehsfiweee aj adieightOloss to, and typically

i ncrease o al] ow additional sectjons 510 of the |eg

tr BT eIOG b e a stage ToRE ide, helegdrgtses 507 %panned

th : . . . e

2L A LLATRIES, Sy 0l S48 B TS0 00
15t haandi areHocated radiddent sieafront bé thmptaghdt@ireildben at a

hei ght close to, and typically slightly bel ow, the
| evel of a stage floor 514. The |leg trusses 504

fgg?hcftg;élsﬁ/%e% Bt?%t‘gﬁﬁfg r%g\l}\sgrﬁf s%%é&sﬂés]ig 1GRNSEHt frel Bdth 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 straps 532 are attached 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.



and are | ocated adjacent the front of the stage fl oor

514. A dust-free protective plastic sheet 515 is laid
w@essswodhe wi dth of the stage floor 514 in frpet/Gaoo4/001414

the rear legs of the franework 500. A roll of screen

filmb518 is renoved froma protective cylindrica

casing 520 and is unwound acrodg the width of the

stage floor 514, The fjlm518 is placed upon the sheet

51574 peconderetenfion mambergaddde atigched ta anf upper pdgn 536 of the

dusts i . r ] . Q .
oL R RED T R USRI b B praches
of go k¢ dotiepnedmniBer. Riich@asitapn\§3824e arfaaNéddo the second
opposed  openi ngs t herethrough spaced at approxi nmately
0. SHetPRiieR mambergyi4.s 528 are placed through the

peni ngs, and through the film 518, and secured in

position using respective nuts. Ratchet straps 532 are

at t aAchgmb 540 iNeied @bant iseBodte fdrentiSR aatbACEIM and is passed over
alternate bolts 528, having a spaci ng of approxi rratel’ly .
| m then¥pBRere tfuss nwark 03Fe @ppesitehéhe coess-picee drussuds2. The film

512 d.r ti 5 [ ttach to_an

oo afbEEIARSRELEA, 8RR Bhe? 0, Suf SR s, 538 ar
howattiiehedefoethe! Giperafigg’ wbab 503, BotlaskiebftatdtHee skapsr532, 538
edge 522. Ratchet straps 538 are attached to the

1 ecarfdtigbieand ipdividwiby uptl thasergse Blo if Jensieged guelhdhat the
second 40f ﬁ”ﬁéto%cgggggﬁ 21;;%'%? g?fxﬂ'v?riﬁﬁ%gfd over the

upper truss wor € Cross-piece truss
512. The filmraised into position using the rope 540
and the ratchet straps 538 are attached to the upper

a
t r uds PRRIERIB0242BEt wPepénée%ffrm ¢hetupner apyss3works3®2 and a

are_tjght Lnei vi nti.l the screen filmi
el AL e AR R B hed LB g el 3y an e
15 1 eroht @AWk &ox AuB§ T RAEWHIO480 istchleRANHEHL Badied by the
the upper truss work 502 and a glgnented refl ective
&af|

boaP¥isdar | 2pisatefiedied feemn theebearde?drt oo dhel 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



front edge of the box truss framework 500 such that
light emtted by the projector 542 is reflected from

wao b@shbo@arsl 544 onto the screen 518. The screenpGl/8B2004/001414
reflects at |least part of the light froma front
surface thereof away fromthe stage and into an
auditoriumto be viewed by andl&udi ence. In order to
prevent the audi ence observing the projection
apparatus both side and front drapes 546 are used to
screen the apparatus fromthe audience .CLAIMS 1. An
i mage projection apparatus conprising a projector, a
frane, and an at | east partiCALAJMS ansparent screen:
the frame being arranged to retain the screen under
tension, such that the screen is inclined at an angl e
W th respec e, Q h
or o ect ont gt Br8li HocPAGE | SinBiisin I8 pre L G frame,

sucdnd drht 1daghpareinilyt ﬁdnsf;fa@élﬁtt fgedi:0j ector is
refl ected thereform and the projector being arranged
o hedreme being aegased én et the gpreenomdergensien; mbthat the

R R A R Lo o i

Vi rrgm thermgfeowpeari ng to be | ocat ed behi nd the
screen. 2. par at us accor ding to Claim1l1 wherein
10; heth§c§|°é%€ﬁl lil%vnag faoﬁrpnt surfage argaag%d sachathad light gmitied from the

mz%%gﬁtwgreéfﬂ&%ieth %éor}ns 'l ed abou_t a cylinder

n use appara us according to any

pr ehedpridfecidbbBinghefranfed 6 fr6jeR€Mnl Emigdc klhd]ﬁ%a’»ithght forming
approximately 45 to the plane of em ssion of |ight

f r ofet ineager BNRiagey upen tha soseen auck thaicardrtugl imageis created
pr eﬁ*g% rl"’%h? lrgﬁect\'\ﬁe{rg eh%cge%a?etﬂe virtual image appearing to be

15 located behind the screen.
2. An apparatus according to Claim 1 wherein the screen is a foil.

3. An apparatus according to Claim 2 wherein the foil is rolled about

20  a cylinder when not in use.

3. 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
4. An apparatus according to any preceding claim wherein the screen

comprises a partially reflective layer upon the front surface.

5. An apparatus according to any preceding claim wherein the screen

30 is attached to the frame at the screen’s upper and/or lower edges.



conprises a partially reflective |layer upon the front
surface. 5. An apparatus according to any preceding
w@b@snoveerein the screen is attached to the fPEeBai04/001414
the screen's upper and/or | ower edges.6. An apparatus
according to any preceding cl a'gﬁ'l wherein the frane
conprises first and second retention nenbers arranged

to gandwigh s f reen therehet ween.

7 B pnay A aACa e, & g PSR Ui Sherdcihe frame
onecahiptifes ffirsstandngkcond ordertisre MdAPer¥Ei8hged to sandwich an
co i ses .an ?b asive coating arranged to contact the

scr et reglong é{s%a?r&@néh%r@be?wm to any Caimé6 or

Claim7 wherein the first and second retenti on nenbers
conpri se respective openings therethrough arranged to

Zol Yocat Anvagparamenicogsling 16 CIRRATE WhekdWSataba&! 3B N the first
menbers attached to tensioning straps. 9. An apparatus

ac c%‘}‘{j Serpndoretention anerplersi gpmprisespamiabyasive eoaningnagemged to

t 0 L&ERELV i xing nmeans so as to clanp the screen
bet ween tﬁgasfc?éésﬂt and second retention nenbers. 10. An

apparatus according to either CCaim8 or Claim?9
whegein the tensioning straps are attached to a truss
ar r &dngeneAt2PParyus jageqrding e pry Glaimt6 on€haied7iwharein the first

er t e h.as a wall, floor or ceiling
10 (TR SonR ARt ai R o hBoe tssepORve, Ppeiass shdsthrough
Wi tdrirangdie tbr ¢6Hoedts ARG nGd} BE YapkeGvé e i
periphery of the screen. 11. Aﬁﬁg%appara us ‘écg@witﬁg tc%)ampmg
O amginbers\adached torensigning stoapsrenbers are
substantially parallel to truss nenbers conprising the
truss arrangenent. 12. An apparatus according to any

pr e.edi ngnc hppiﬁamefa@b&d@@%mﬁ)i 1362 8P WEHERSHE $h i
reflective menber in an optical pathway betvveene aoqeélﬁ%gs are
155f arranged to receive a fixing means so as to clamp the screen between the

first and second retention members.

10.  An apparatus according to either Claim 8 or Claim 9 wherein the
tensioning straps are attached to a truss arrangement or a fixed mounting
20 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.

11.  An apparatus according to Claim 10 wherein the retention members

25 are substantially parallel to truss members comprising the truss

arrangement.

12. An apparatus according to any preceding claim wherein comprising
a pigmented reflective member in an optical pathway between a lens of

30 the projector and the screen.



the projector and the screen. 13. Conprising an

adj ustably angled, mrrored surface in an optical
wQaiokmgepopet ween the | ens of the projector andP@Ti6B2004/001414

pi gnmented reflective nmenber. An apparatus according to

Caim12 14. An apparatus according to either daim12

or Claim13 wherein the pi gmen?—@d menber reflects only

he. vi si bl light. 15. An . .
ool e oteEislag ot pBBebly! fhelednBtbioned hesmhrcarine an optical
o EpaTNaApIANed B fdhs ot i Brojetfor il HOYBUed reftcctive

accordi ng to any one of

pi ghembet. Asfippatratue aceotséng ite Qlaimh ilded at an angl e
with respect to the plane of emi ssion of [ight from
the projector. 17. An apparatus according to Caim12

Pr 1o anﬁn%a?ﬁtu@a@&&ﬁlinﬂé td @i&ﬂx?re??aiﬁ? RS rH}e@fr%lfé{ Pﬁ&vherein the

Caim12 wherein the pigmente ective ne

i ncpigmeated memizrgleélestshmilpmarabf yhepaisible apevdrtn of light.
respect to a lens of the projection, is inclined or
substantially perpendicular to a plane of em ssion of

i ofg. fram thgaPiRd st d/.ar W urface.
18. An appar g?%s accor%?%%%t gSa%lQ%%g'lgf %Cg%g?%s t&% tpégmented
17 mhmber appéarsagrgy e¢oaf vieweki nati on of the nenber with
1qoespect to the plane of em ssion of light fromthe

rojector is variable. 19. An apparatus according to

Cl ajgn 18 ' |.S Plural ity o .
CLELE AR REcRIBE o ST BE B 23 5 Pheren
angpigmehtddhcefleciiveomenibidr iseiptioedtat &Mangld with respect to the
per gendi cul ar to ti}egkgl ane of em ssion of light from

th ﬁ?%JOgEf‘HFS.IQB.Of dpamdhe Prafeskirdi ng to any one of
Cains 12 to 19 wherein the reflective nenber

conprises a mask corresponding to the |location of a

13r ol .whi Ah appapitas edc@ididgeto | Glaimor? odfto My arRNbNC14iRe 14 to
f ﬁ;leqigg glg%%ntgglt gg(g’ggé‘{alilr?l ]?20 (\:v%regelaiggthteopigmaelngdz19ef\f?cet3irvil rrl:lember
is inclined at an angle substantially parallel with respect to a lens of the
projection, is inclined or substantially perpendicular to a plane of
emission of light from the projector and/or the mirrored surface.
20 | |
18.  An apparatus according to any one of Claims 12 to 17 wherein the
angle of inclination of the member with respect to the plane of emission

of light from the projector is variable.

25 19.  An apparatus according to Claim 18 wherein the member comprises
a plurality of sections each of which has an independently variable angle
of inclination with respect to the axis perpendicular to the plane of

emission of light from the projector.

30



to produce an area upon the screen upon which the

i mge is not projected. 22. An apparatus according to
wWe@Raokme960®3 ai m 20 or Claim 21 conprising a | i gheCEOBR@@/001414

arranged to illumnate the prop. 23. An apparatus

according to any preceding claimconprising a |ight

source arranged to illum nate at | east part of a stage

| yi beRi.n creen,. 24. An appa us according to .

axygg'r ec‘g |%’d§ acr’:l?té‘?n‘%cv?ﬂ%‘llagﬁc’tw B$ PE@#IBP‘“%’& ookprvhegein the
an rdflactive MmehbeVidthprisesdh SRhAY codRspAMUiaPPR id!$ocation of a
according to Claim24 wherein the di sgl ay conprises at

| eaBfoPoWRich srplaced eitheybifront b€, oohekinidt the sgréen.
response to control froma processor. 26. An apparatus
according to Claim25 wherei-n the at | east one el enent

5 or b, a ABSppALARRIREoFdnp BIEEEMAP0 %Ifé?eﬂpg{b y}ﬁk js arranged

screen upon which the inage is not projecte -

met Hoprosiicp ag\varei vpoa the siceeni wonaphinhathesintapepisi ot [F ojected.
the steps of: (i) resting a frame upon a nunber of

el evation neans; (ii) attaching |legs sections to the

frape; (Ahiappabiusagchliihdeo e3P IC19im oL 8Y3 29 comprisin
means; gi v)apgddi ngq%u‘rgl?iheg (I)egﬂ sect ?ons; (vi) a]?l% achi ngp g
a | dlkaht senfeedirrangedr tocilluntinatel thegropear pi ece of the
1(jlrame; (vii) raising an upper edge of the screen to
adj acent an upper front section of the franme; and

(vi23) aAhagiparsiuk %cH%ﬁg t??%ﬁeﬁfecteaﬁlgs Sfa?ﬁncsrﬁpl‘igﬁg a light

upper front section of th
source arranged to illuminate at least part of a stage lying behind the

screen.

15 24. An apparatus according to any preceding claim wherein the

projector may comprise an LCD, or a television, display.

25.  An apparatus according to Claim 24 wherein the display corﬁprises
at least one element arranged to be non-emiiting in response to control

20 from a processor.

26.  An apparatus according to Claim 25 wherein the at least one

element forms a mask arranged to produce an area upon the screen upon
which the image is not projected.
25

27. A method of providing a projection apparatus comprising the steps
of:
()  resting a frame upon a number of elevation means;
(ii)  attaching legs sections to the frame:;
30 (i) increasing the height of the elevation means;

(iv)  adding further leg sections;



28. The nethod of C aim 27 conprising providing the

el evation neans in the formof a jack. 29. The nethod
w@boosioedoes Cl aim 27 or C aim 28 conprising proRCTHGBO04/001414

the screen in the formof a film 30. The nethod of

Caim29 conprising renoving a roll of screen film

froma protective cylindrical €8sing 31. The nethod of

eit [ m.29 or Claim 30 conprising |aying the

scr gg; %@#ﬂﬁ%L?SEQ‘FP’ée@WﬁFo?é@{?VSe% ng? .alog/f?q FPRE piece of the
met haehedf any one of Clains 27 to 31 conprising
attaching the I ower edge of the screen to a retention

nmentdi). B@singhen mgpeodedde afythenscrebn Qoaiadfacit tan aPper front
congrisi n ttachi ng éhe upper edge of the screen to a
r et BTG r@ﬁ‘tfé?mes NdThe method of either C aim32 or
3 a(viliP 3atesiRhg %ﬁé‘ﬂgﬁéﬁe%é‘gf YRE sSGRERGD thE dg!%%i' tftcﬁrﬂ section of
usi ng respective fiXxlng ans passing throu ei ther
or thetframe. t he respective retention nenbers, and the
screen, and respective |ocking nmeans arranged to | ock
the respective fixing nmeans in position.35. The nethod
of . . D
Co BFY hor e ShApER ot Clain 27 Bbk M0 pk SR |R0efIRHSn means
menivethe. fog@. ofThgaaket hod of Cl ai m 35 conpri sing
1d’:\ttachi ng the tensioning neans adj acent at |east sone
of the respective fixing neans. 37. The nethod of
ei ther ' r ey .COBPr | S} a ching..t he . as
te n%?'o n Fﬁgé n%ee;tﬁg&) aosfs%l?lﬁézﬁ ggm% ?ﬁ (irhgmrqg’t 2%?‘? WP 'ﬁ%lﬁ'ﬁ eproviding
at t thelsedednoint the floomeof edm.of the screen to a | ower
rear piece of the frame in step (vi) . 38. The nethod
of either aim35 or Claim36 conprising attaching
t Ne30 eNSTRN fidn P P T135A ¥ B4:RPrilnly v diSihg 2RI QP screen fitm
15 from a protective cylindrical casing

31. The method of either Claim 29 or Claim 30 comprising laying the

screen upon a dust-free protective sheet.

20 32. The method of any one of Claims 27 to 31 comprising attaching the

lower edge of the screen to a retention member.

33.  The method of any one of Claims 27 to 32 comprising attaching the

upper edge of the screen to a retention member.
25

34. The method of either Claim 32 or Claim 33 comprising securing
the screen in position using respective fixing means passing through
either or both of the respective retention members, and the screen, and

respective locking means arranged to lock the respective fixing means in

30  position.



upper edge of the screen to an upper front piece of

the frame in step (viii). 39. The nethod of any one of
W@Ek@s036035 t 0o 38 conpri sing providing the tensPORGB04/001414
menbers in the formof ratchet straps. 40. The nethod

of any one of Clains 35 to 39 npri si ng tensioning

each of the tensioning neans stith that the screen is

ks oot Loy B 128, iy s

t o tohedtieec Oﬁ%ottﬁtﬁmb%(sjp@imfre@é}didiﬁﬁ}‘éMri.he rope
over the upper frame and using the rope in step (vii)

to raise the screen. 42. The method of any one of

i S| f I f .
S 28 o 0,8, L5 B A i e
5ac caljaiony at eadd ¥oMBofahe Fedpdthive fitidgdrheans.

37.  The method of either Claim 35 or Claim 36 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 (vi).

10

38. The method of either Claim 35 or Claim 36 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
(viii).

15

39. The method of any one of Claims 35 to 38 comprising providing

the tensioning members in the form of ratchet straps.

40. The method of any one of Claims 35 to 39 comprising tensioning
20  each of the tensioning means such that the screen is flat and substantially

wrinkle free.

41.  The method of any one of Claims 27 to 40 comprising attaching a
rope to the second retention member and passing the rope over the upper

25 frame and using the rope in step (vii) to raise the screen.

42.  The method of any one of Claims 27 to 41 comprising forming the

frame form a truss work.

30 43. A projection apparatus constructed according to any one of Claims
27 to 42.



