1 PRQIECTI ON SCREEN AND METHOD OF CONSTRUCTION  The invention
relates to a projection screen and nethod. Mirre particularly, but not
excl usi velwo 20d9/18@Fk@t es to a projection screen bonded PctrizER009/001155
retention nmenber, and a nethod for constructing such a screen. The
projection of an inage upon a partially reflective and partially
transparent screen such that it is observable by a viewer positioned
in front of the screen is known as a "Pepper's ghost" arrangenent
from 10 fairground shows. Pepper's ghost projections have been used

in publicity and prROMEETION SORIENYANDUETHOD 6FeCONSTREIGCHON
behind an inclined, partially reflective partially transparent
screen, typically a tensioned foil, onto which an 15 i mage of, for
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systens where the presenter stands in front of a screen, not | east of
whi ch Tt Rt OHEFFESEmEmbEh et eI SOPHENSHS SRS REhe when

20 wal ki ng across the projected inmage. Additionally, the use of an
inclined screen results in a viewer of the inage perceiving the inage
as havi ng deptPhe grbiectiomasf mer éhggehaipey a pagsiably neaflactingl andragetialisor
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prove difficult which in turn |eads to uneven tensioning of. the foil
and wrinkl¥s JpBaErewnd $h™s. that inpair the viewed quality of the
image. It is

Pepper's ghost projections have been used in publicity and promotional
displays where a presenter resides behind an inclined, partially reflective
partially transparent screen, typically a tensioned foil, onto which an

15 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 the projecied image when

20 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 u.pon the foil, that impair the viewed quality of the image. It is
well known in the art that wrinkles inevitably form in a screen over a

30 period of time with a resultant distortion of the projected image. Indeed,

a wrinkle-free screen may be assembled in the evening, and by the



well known in the art that winkles inevitably formin a screen over
a 30 period of tinme with a resultant distortion of the projected

i mge. | ndwedposasswe nkl e-free screen may be assenbl ed iprridE2o@wensag,
and by the 2 followi ng norning, winkles will have appeared as a
result of the screen settling. Furthernore a change in conditions,
such as humdity or tenperature, can cause winkles to formin the
space of mnutes. In practice, it has been found that due to the

t hi ckness of large sized foils 5 (e.qg. netre length foils are
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e screen. nu

bolt through t f is then threaded ontq the bolt and .
tightened to lbotust hiles cappsoximteledSt heussandVhepe ieiiaklen g28Reapr dvilded

via straps which are attached to. t ' . i Aiard BE #8881 GNiehsion
straps can be™ff4hit'e€n dr%‘?nﬁ%‘g%sffe?%esg%e% Vi gﬁgﬁt{i/&t% al’l ow an even
tension to bergpRtddeskcov@thdsbachitobiledly tdee fomeedone.20 There is

becomi ng an ever increasing need for Pepper's ghost projections in
more unusdll |ocations and similarly a great need for |arger

proj ection in@gés JoBGHIokbPY |MheRh SGSRER TiigRd| SpRIVidS tahos.gpamms

excess of 5 res in length). This T's placing an increasing burden
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first aspect provided a
proj ection Sc%gnﬁﬂahﬁj\&ieﬂﬂiré‘s pRicBIY ADedgetire soosthi ignween jaws 801 paseingt o
be in contact th at I'east one surface of the screen alon eaﬁollt east
15 a bolt through the screen. A nut is then threaded onto
tightened to hold the screen between the jaws. Tensioning is provided via
— straps which are attached to the jaws. Each of the tensioning straps can be
tightened or loosened individually to allow an even tension to be applied
over the whole of the screen.
20
There is becoming an ever increasing need for Pepper's ghost projections
in more unusual locations and similarly a great need for larger projection
images requiring larger screen sizes (such as those in excess of 5 meires
in length). This is placing an increasing burden on the complexity of

25  construction of a projection apparatus capable of projecting a high quality

image.

Thus, according to a first aspect of the invention there is provided a
polymeric projection screen having a retention member configured, in

30 use, to be in contact with at least one surface of the screen along at least



3 a portion of at |east one edge of said screen, characterized in
that the retention nenber is bonded to the screen. The invention

t her ef or e woawivaess7@ si nplified arrangement to that 5 desars2behoins WO
2005/ 096095 and ot her projection screens. For exanple, a screen width
of 12 nmetres would require approxinmately 44 holes to be nade in the
screen. This is not only tinme consum ng but presents a | arge
probability that the screen will be torny danmaged or the overall
strength of the screen nay be weakened. By contrast, the present

i nvention proyidgsiohOofasidiet bhé @dgardfangensenienyheiaeidierifed Iretientthon
menbers can be sinply bonded to_the screen at any point w thout the
need for creatétenfidroinemben iy hendediiedhe sf@eheakeni ng t he screen. The
resultant screen is therefore nore likely to withstand the high
tension | oads (often as nmuch as 250 kilos of |oad for every |inear
meter in w dtippef idvatibai kherefoneis peovddesx admitPlified| armggemesnt LoQdGt

kil o of break strain taq_he i required t.o conpletely elimnate
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channel through which the screen may pass 25 lE)l:i or to being bonde
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a single surf e screen. e appreciated that the
retenti on mender sereyn bmdcorskaning ¢k fsexaen3The vespitant sgrremms dhergfare

desirably capabl e of ~w t hst andi t he .high.pr r [ i |
exerted upon P?Péeslél?eé%ﬁodﬁ'}tﬁ?r}ané]&ge p%%i%ﬁ“%ﬁ%?%ci@%&ﬁ%%yh ks 230
kilos of load for every linear meter in width of the foil - thus a 4m x 4m
15 foil requires 1 000 kilo of break sirain to be applied) required to

completely eliminate wrinkles without being damaged.

It will be appreciated that the retention member may comprise two
separate r etention members placed either side of the screen such that
20 contact is achieved with both surfaces of the screen. However, in an
alternative embodiment, the retention member comprises a single
retention member extruded as a substantially U-shaped member such that
contact is achieved on both surfaces of the screen. For example, the
retention member comprises a channel through which the screen may pass
25 prior to being bonded thereto. In a further alternative embodiment, the
retention member comprises a single retention member such that contact

is achieved on a single surface of the screen.

It will be appreciated that the retention member may be constructed from
30 a variety of materials desirably capable of withstanding the high pressures

which will be exerted upon the screen during the tensioning process. In



one enbodi ment, the retention nmenber is constructed froma

|'i ghtwei ght netal (e.g. alumnium or a plastics material. The
retenti on Werrbe136igdy be nade froma flexible nmaterial EOVGRAEH00LIGE
retention menber attached to the screen can be rolled about a
cylinder, for exanple a cylinder 5 having at |east a 50cm di aneter
and preferably a dianmeter of between 80 to 100cm This is

advant ageous as the retention nenber cary be attached to the screen at
one | ocation and packaged for delivering to another |ocation by

rol ling the soheembadimeit, abé ectentitr mentgrer nie rdoasiguetbd from clifhtweaght

At the delivery locatiagn the screen.and retent.i nenber can be 10

sinply unroll @éta&n or PURLY R tcproﬁpla[sﬁgs Hg&glﬁloﬂﬁmgtqeg%ﬁ}orqgm?%ger may

retention menipgrs,ngoRY ift&itilenfeGESERhYthiOtHeSre@ftical nagiengtiided

retention nmenbers at the deli verﬁ | ocation. The retention_nenbers. nmay
¢

be nmade of a pt dbeiscremmt epi dpe wpled ehaube exindsgedor Brappls Fg cyirder
retention er.s | n r g,
retention SWE*@W’B@% lgg%%bé&fqgﬁn% &gﬁgﬁatpk%gﬁ% %edgéé% ﬁfee Q’?%)A j%gi n
separ at e ret ens i100cHENDERSs tadgehiageous asfthe meention eeembekocan beg attached
separate retenti on nenbers together, such as steel refention nenhers
can undesi r abfy thesigreen gt v@qeni‘?‘é‘élop naq%@aglﬁargggn?oq Aelivering ﬁ%ranrg’?her

embodi ment .t i5afih Y 8iIE RS sofelin CAINS bithHe ATk ERTBIA nfndid Glout a
material, such as a plastics material (e.g. 20 polyethylene
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enbodi nent, t ondi n € non-reversi I ™ one _
enbodi ment t henelatireds hy adeapegassasavdrgridngg ferhaxamslesiiOna oy, f ietention

w th polyneric terials, for exanple the_use .of wel di,ng such _as
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by a single, eqpididaimpeet dofdthér &LIrES aGlerdvrl. dJomling sppatital detentioh
positions. Application of a continuous weld requires the screen to be
| ai d_an a f| amesiheinéegebhire susls apsteehreiertionmeasre cop updesieRlersultor
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ranging in size from approximatel -3mmin dianeter or greater, such
as appr oxPfat EPveﬁvl%el%ﬁﬁyi‘tgaﬁt%ﬁEﬁBpl i ed by portable welding

equi pnment (e.g. ultrasonic wel ding equipnment). Such equipnent is
readily available and will typically provide ultrasonic ener.gz at a
The polymeric projection screen may be constructed from a lightweight

material, such as polyester. The use of lightweight material is
advantageous as it allows easy manipulation and mounting of the screen in

25  a stage environment.

It will be appreciated that the bonding process will typically comprise
any means for bonding of the retention member to the screen without
requiring holes to be created in the screen. In one embodiment, the

30  bonding will be non-reversible.



15 resonant frequency of between 20 and 40kHz. This enabl es sinple
attachnment of a retention nenber to an edge of the screen. In an

al t er nat i weoendadéinent t he bondi ng conprises the use ofpca/ctresvooalss
agent (e.g. an adhesive). It will be appreciated that the chem cal
agent 20 may be applied in an anal ogous manner to that of t.he

ul trasoni c wel di ng descri bed hereinbefore (i.e. in either a single,
continuous application or a series of applications at a plurality of
positions). In a yet further alternative enbodi nent, the bondi ng

conpri ses therygae Gnbddiniaeuth® beriihs gompricés arbewdioglitingris seithblerfeky
on the use of a material which upon applicatjon of ‘Er ssure to the
screen and rebgntitn pREFMREIC WRaterigls e 0% cX2aME Beh P HEE Spefp as

retention ”E”Qﬁ{:asgﬁg ‘{,agi >reen. Such vacuum bondi ng provides a
si npl e and strong bondi ng chani sm Exanples of materials capable of

provi di ng such vacuum bondi ng are 30 currently used in the

manuf acture of tennis rackets apd cricket, bats.. wil . .
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via the presepeniniousvelddeaiisesnther saspry 108 1810090 atlat patigseRhichds

retention nmenber the . B ' L OM beisf o GRNt
ndvant ages ovEp PRASS REREE BE Read eyt e e AT Sl VR
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position. Furthernore, the .
greater, such as approximately 10 x 15mm) can be applied by portable
welding equipment (e.g. ultrasonic welding equipment). Such equipment
is readily available and will typically provide ultrasonic energy at a
15 resonant frequency of between 20 and 40kHz. This enables simple

attachment of a retention member to an edge of the screen.

In an alternative embodiment the bonding comprises the use of a chemical
agent (e.g. an adhesive). It will be appreciated that the chemical agent
20 may be applied in an analogous manner to that of the ultrasonic welding
described hereinbefore (i.e. in either a single, continuous application or a

series of applications at a plurality of positions).

In a yet further alternative embodiment, the bonding comprises the use of
25  vacuum bonding, Such an embodiment will rely on the use of a material
which upon application of pressure to the screen and retention member
will create a vacuum bond between the retention member and the screen.
Such vacuum bonding provides a simple and strong bonding mechanism.
Examples of materials capable of providing such vacuum bonding are
30 currently used in the manufacture of tennis rackets and cricket bats. It

will be appreciated that the vacuum bonding may be provided by direct



10 bonding properties will remain even when subjected to the

i nfluences of heat and noisture. Additionally, the pressure required
to formt hgovawussmbdond is very | ow and therefore the $¢raRE82009B01155
subjected to less tensile pressure and is less |likely to be danaged
during the bonding process. Al though constructed in an entirely
different manner to the 15 screen apparatus described in WO

2005/ 096095, this docunent describes the_presence of an abrasive
coating (such as sandpaper) between the gcreen and the retention
menber to enhgpce, b bg & P rbiRAAoL %ﬁl&ér% fthe ¥esn @bﬁaﬁiayq;eclﬁawdaﬂ by
causes S|gn|f|cant scratching of the screen and in view of

t hi nness of t hadmmta@hchmem@/thplmmouan@ah@rg@ thpscreenadn tl@ﬁhﬂrezeﬂce
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alternative e I ment ng conprisé€s a first retention
menber conposedeakiga on“rﬂlymed:neen mm*aemlﬁdrm manueroparbet 3 diffigultiazk sed thed

retention nmenber co d of .either a netallic or
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a correspondi ng e teri I"es of magnetic
materials i nC|vlad'6umrlﬂmd0i£v5ry( imgmeidi therefiord cbhi@st:rma)l,s miubmmd to less

ni ckel , gadol i niym dysprosi rare earih net s, such

samarium (e. gt %Sé]ﬁaPT‘iEﬁ\!réoE%‘rtlfalﬁ 1 gﬂ %Em‘{gg%éé diring the bonding
neodymi unt i rog;rQQJSQH A Reh BBGRRIcEd iR a{l%nﬁmgduifm}bm tph@nBR gae teC
material is neodym um(e d. neodymi umiron-boron (N B)) magnet. In

addi tion t15 t serevncapperatus deswibiedrinn®ith @002198609 Frethis dpeument 1dpsanibes
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to a screen u ma magne teria

described her gbrRaf gie tﬁ@&e&hﬁoﬂ&@mbem&enﬁam ehebgrp mgrin. tHeoscreen.
exanpl e, the nut and bolt arrangenent may be rep L ced th a sin

magnetic bol t ThAF @RI3#6TeISOANE %‘%Séérﬁlglllflﬁﬂ} FRAG e futhh Sercer r?él%n'é’ed
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menber is |oca along two op
20 weaken the overall strength of the material. Furthermore, if insufficient
force is applied between the retention member and the screen, then the
screen will slip and cause undesirable wrinkles in the screen. Thus, the
abrasive coating provides a number of disadvantages each of which are
solved by the bonding arrangement of the invention (in particular the

25 vacuum bonding embodiment).

In an alternative embodiment, the bonding comprises a first retention
member composed of a magnetic material in co-operation with a second
retention member composed of either a metallic or magnetic material.
30 This magnetic bonding embodiment provides the significant advantage of

providing strong bonding by sandwiching the screen between two



sides of the screen. However, it will be appreciated that the
retention menber need not run the entire length of the edge of the
screen. Fowo20mwazanpl e, in one enbodi nent, the |ength e@CTidB2009/001155
retention menber may correspond to the length of the screen. In an
alternative enbodi nent, the retention nenber may conprise a series of
shorter |l engths along the entire length of the screen. Such

enbodi ments will find applicability in a;w de range of varying screen
sizes and shapes, in particular non- 25 convention shapes such as
triangul ar, pegi-agenahembersagonalitian t®otagdingl a r@rereibldbondibg prownss.
menber has been bonded to the screen as hereinb?fore“gﬁfi

. d
screen is therttwisihgnappresiajedmfiid 1P| MARRHIG &2 eHfle n%eingﬁy n%j’?t%ble
process typi ¢ ﬁtgﬁe? chfarahﬁ:e of aE&é‘&% BiAbhAbn tB! ' AridspodingOmetallic or

tensi oning ne S to'the screen by one end of the tensioni ng nenber,
wi th the ot hermsgndtiof ntaierizlenEkamplag ofemirgnebe; myterialadhelpde oirgnf pie

o cord hav ngPREPAHEnT AFoPPRe CEBRY BEkEn G RULEr ! SRERFLAT ATk
]["ragge;gr\é\ﬂelnl tdaeih PAghéghienes Smdrhosdogd samarizekobdlt) andwneotgineium
(e.g. neodymium-iron-boron (NIB)) magneis. In ome embodiment, the
magnetic material is neodymium (e.g. neodymium-iron-boron (NIB))
magnet. In addition to the magnetic retention member embodiment, it is
10 also envisaged that pre-existing metallic retention members can be
secured to a screen using magnetic bolts made from a magnetic material
as described hereinbefore for the magnetic bonding embodiment. For
example, the nut and bolt arrangement may be replaced with a single

magnetic bolt which holds the screen firmly in place without the need for

15 tightening a nut to the bolt.

In one embodiment, the retention member is located along two opposing
sides of the screen. However, it will be appreciated that the retention
member need not run the entire length of the edge of the screen. For
20 example, in one embodiment, the length of the retention member may
correspond to the length of the screen. In an alternative embodiment, the
retention member may comprise a series of shorter lengths along the
entire length of the screen. Such embodiments will find applicability in a
wide range of varying screen sizes and shapes, in particular non-

25 convention shapes such as triangular, pentagonal, hexagonal or octagonal.

Once the retention member has been bonded to the screen as hereinbefore
defined, the screen is then tensioned to remove all wrinkles. The
tensioning process typically comprises attachment of a plurality of
30 tensioning members to the screen by one end of the tensioning member,

with the other end of the tensioning member being attached to a frame or



5 The significant advantage of the bondi ng enbodi nent of the

I nvention is provided when the screen is tensioned at two opposing
sides. |f wowivnlktieo subsequent |y appears then the bondadTraazentuoons
menber described herein nay be retrofitted to the screen at any of
the remaining sides of the screen in order to sinply and effectively
renmove the winkle. For 10 exanple, pressure could be applied in a
different direction to that previously applied which is nore |ikely
to renmove the winkle than sinply applying greater pressure in the

exi sting direghiQedbés B AASOARRImEMbER typicalladdiprize Dftrdpiot herd
retention menbers and tensioning nenbers could got have been ossi,li)le
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ion arrangenents. |In one enbodi nent, the
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and create a nRr@n’ e@l blel Cto3-sthpBNshanaffecinely oremeonte. th i wrinkle. t Fer

I nvention, these cut-out portions woul d not, have.heen pqssible
because ofl} heexemple.i Presgureefoubhilifg aBP]l‘%‘ﬁg‘é‘né‘ntdﬁer‘?ﬁE %F%()Bi & Bt

the in situ a&%ie{r'ioﬁgi of, %ﬁ'&i \@lﬂﬂﬁlisrﬁlto?@tlﬁléﬁi¥3ﬁ> ¥eiBeE Sthat waikle than
position arou e dcrBln provides an effective manner = )
simply applying greater pressure in the existing direction. This

arrangement of in situ addition of further retention members and

tensioning members could not have been possible with the conventional

15 arrangements without complete dismantling of the apparatus. The

invention therefore represents a significant advance to current projection

—— arrangements.

In one embodimeni, the screen has one or more cut-out portions or
20 apertures. These portions will be non-reflective and will typically enable
a projector to be positioned such that the image can be beamed through
the cut-out portion (or window). This arrangement provides the
significant advantage that the "keystone effect" (the creation of elongated
or distorted images occurring due to angled projection} is reduced. The
25 cut-out portions may also allow miscellaneous props to be positioned on a
live set which may protrude through the screen and create a more realistic
3-dimensional environment. Prior to the invention, these cut-out portions
would not have been possible because of the restricted tensioning
arrangements. The provision of the in situ addition of individual retention

30 members at any position around the screen provides an effective manner



9 of tensioning a screen to be winkle-free even when cut - out
portions are present. I n one enbodi nent, the retention nenbers
conpri se nmeanswfies17d attachnment of a plurality of tensiroTiGERITaNTISS S.
I n one enbodi nent, the attachnment means conprise a plurality of
apertures. Thus, according to a second aspect of the invention there
is provided a projection screen having a retention nenber configured,
in use, to be in 10 contact wth at | eas§ one surface of the screen
along at least a portion of at |east one edge of said screen, the
retenti on menkgriefQoRIeSd B¢en Rb Wealviinkleofre@peed wies, cuarmi poptiousahret y
of tensioning nenbers extending through the apertures to apply

tensi on to thdr8¥néen, wherein a portion of each tensioning nmenber

t hat extends through one of the apertures to 15 contact the retention
menber is flexible and non-resilient. In this way, forces applied by
t he tensi oni ndnmenkerenlaxémentsttant retehijon nmengleshecemprife seepeniorn n

particul ar,. an sal i gnnent t t ensi onin e

at t achnent poi ﬁ%&ﬂg%ﬁan& %ga @T‘gﬁﬁgyof)p?‘ﬁgl%?%ghe eg%a 'n%aégggh}%ﬁ[s}?%’gthgf
t he tensioni ngyiXBRRGH: MRS WRipri®sa plurklitylstdiperiueési on forces 20
being applied to the screen. Fpor exanple, if the tensioning nenber

conprised a rigid portion that passed through the aperture to contact

the retention %ceor Mgs IEdn gtg%agg?{l glg%écg Nt QB! RYef VI BerdUS drBvided a

m sal i gnment coul'd résu ortion janmng across the
aperture, resyrbjestiohcides Havimd anrefentiorsnéreberycantigused.t iredse; gothieein

screen. Such torsion forces 25 could create inperfectians, such.as

wri nkl es, i0n ta9atagk e at Je3st pRss S%ﬁ#ﬁ%?ﬁa}ﬁ ?crngl gﬁggoﬂﬁﬁﬁt%%lglronngy

be threaded thyough bhe eﬂ%gf6fﬂs§ida@@¥e9ﬁ,e$§élrr@tdﬁﬁysnbmeﬁm@fiwﬂqirisixtg)tah
e

ends of the tensioning ne r in the sanme direction. Such an .
arrangenent prpdwialitss of apentures, i sl 3oplaraliy mofetrnsivaitgaMesIReRh c&Rging

has (e 2dvant g 8RR bR sl ol SORAES, Dokl o
each tensioning member that extends through one of the apertures to
15 contact the retention member is flexible and non-resilient. In this way,
forces applied by the tensioning members are substantially in a plane of
the screen. In particular, any misalignment of the tensioning member
between an attachment point and the plane of the screen that causes
twisting of the tensioning member does not result in undue torsion forces
20 being applied to the screen. For example, if the tensioning member
comprised a rigid portion that passed through the aperture to contact the
retention member, twisting of the tensioning member due to misalignment
could result in the rigid portion jamming across the aperture, resulting in

the torsion forces being transmitted to the screen. Such torsion forces

25 could create imperfections, such as, wrinkles, in the screen,

In this embodiment, a tensioning member may be threaded through the
aperture and pressure may be applied to both ends of the iensioning
member in the same direction. Such an arrangement provides a simplified
30 attachment mechanism which also has the advantage of being lightweight

due to the presence of the apertures. In one embodiment, the apertures



are circular, oval or elongated slots. In a preferred enbodi nent, the
apertures are elongated slots. Each tensioning nenber may conprise a
further flwgi2blvasamd non-resilient 5 portion away frompaTmB20M9/00f155
contact with the retention nenber. In this way, the tensioning nenber
can tw st between the attachnment point and the retention nmenber to
conpensate for any m salignnent. The tensioning nenbers may be
straps, such as canvas straps, cord or e 10 like. In an alternative
enbodi ment, the retention nmenbers are configured to allow slidable
engagenment W LR tdeulfNSivani ¢ig elvagied ssloffhus, aapedented gerilmodamed, rifie
aspect of the invention there is provided a projection screen having
a retention neptrvres gh¢ etpRgaed sl9fSuse, to be in 15 contact with at

| east one surfaces of the screen along at |east a portion of at |east
one edge of said screen, characterised in that the retention nenber

i s confi gur ed Haeh atdsdonisg inttahber rexyacropxiss afitheraflpxibleapnd pogresilient

t ensi oni ng _nenbers configured to_ apply.tensi ch
an enbodi nént BEFERA ¥aY (Them R PAHY eco?nﬁaac? Wlhlg%ée%%t}sgﬁ?rﬁgﬂmé?@ t%’ﬁn
be moved to aRy, DGk tikRRonifBi MedbADGL BRIt bevedenoiiesattdvhmeno iphini apfl
removi ng a winkle which appears between_ the posifions of two fixed

tensi oni ng nenberaention meimbes i comperrateofor iy MSGHERTEH: a slidable
t ensi oni ng nmenber may be | oosened, slid into the position of the
wrinkle 25 and then tensioned imediately to renove the winkle.
Accordi ng to aHeuehdiehingspenbeaimihbe isirapntsuoh as leenvas srapsovpifeer the

projection screen_having a plurality of retepti.on nenhers conf i d,
in use, td0be likg éwpa%?ermw %L?%é@pt, tﬁi‘@ rg[}:ﬁ@gégen& e{shaergsc@%ggﬁ{eg
substanti al | y ;3036040 bl 6ndagEhBReH1h Fhe Sistbnsty BRMbeehar act eri sed

in that each retention nenber "additionally conprises biasing neans
configured to bias each 11

Thus, according to a third aspect of the invention there is provided a

projection screen having a retention member configured, in use, to be in

15 contact with at least one surfaces of the screen along at least a portion of

at least onme edge of said screen, characterised in that the retention

S member is configured to allow slidable engagement with a plurality of

tensioning members configured to apply tension to the screen.

20  Such an embodiment provides the advantage that the tensioning members
can be moved to any position. This arrangement overcomes the problem
of removing a wrinkle which appears between the positions of two fixed
tensioning members. In this embodiment of the invention, a slidable
tensioning member may be loosened, slid into the position of the wrinkle

25 and then tensioned immediately to remove the wrinkle.

According to a further aspect of the invention there is provided a
projection screen having a plurality of retention members configured, in
use, to be in contact with at least one surfaces of the screen substantially
30 around the periphery of said screen, characterised in that each retention

member additionally comprises biasing means configured to bias each



retenti on nmenber away from a nei ghbouring retention nenber, the

bi asi ng neans adjustable to vary the bias applied to the retention
menber whewotbw/isareen is in situ. 5 This aspect of thecrosndonss
provi des the significant advantage of a self-tensioning apparatus.
For exanple, the tension provided between each retention nenber wll
result in a winkle-free screen. The bias can be adjusted to

renmove/ prevent appearance of winkles. Egr exanple, winkles my
occur with changes in conditions, such as changes in 10 hum dity or
tenperature a@%ﬂfioﬁiuﬁeﬁﬂ;e?l RAGKFHE @f nklpebbensE Oret@itidnhenaBbezenthe
over time. Furthernore, this aspect of the invention does not require
a separate fraimingTmeaneadusiable teevararthe diguplieddogde irgicarign srem
screen provide .a sglf-suEportiQ screen whi ch neither requires
rigging to a PPEAEIRSF PR J43'Yi on of separate tensioning devices
attached to the 15 screen wthin the franme. This aspect of the
invention provides the significant advantage of .providing a scree
which is b8t h T ﬂsmppértg¢ r\’gve&ﬁ@ns@]of”-‘{ééﬁg? SHEMgcant a’g‘Pﬁ%r‘? é‘n%‘iiﬁ“
is asignific : r 0 ' I in€ 6#dvode B PRAF KL USacAnd
opti mum resul ?ésﬁsh%\q/ggb@é%&%{ii %ggﬁ\%\n&ﬁ\é’?ﬁ?sm&gggcﬁ of the invention
when the screestehtiogimenbar willOresult dnea evbddefrset screpie Bhediiay cadss
will conprise g, spring or other resilient nmenber. | er '
embodi nent , tﬁ‘a‘“ﬁ "é‘sit%g rﬁﬁ’&ﬁg}e RKFYEIH%c8%‘?%’[@%03@03{1a‘?’n’illglé]%grreagénrs %%?dp\f&
manual |y increasiings they bbast N@ith Ok gex eint eshdidbingesudnc cldrgps iimn
menber. Such mechani cal™ neans nay 25 conprise a threaded nut, whi ﬁ{r}@i S
abl e to exdlenduoriditptaraempeneu Sndios cdusetansiagkening Gethentensin? i

in order to adﬁb%% &eqeﬁ%ﬁeedfﬁ{fgé%orgf Risasifd TR AR aRRhied hakvwean

each retentio nmber- Wi e appreci at that the retention
menber of the reglife hawpian AgnR0 Bepeténtan mhmberyamundhepgripbenyrifse

any suitable retention nenber i ther  described.hereinbefore .

convent i onal | yh&$&RPRABreYide Iarrseg)tﬁéuppf?“%ﬁ?)r&”?réﬂ?& Pﬁléherreﬁegﬁltr?églﬁllggmg

nmenber conpri ggs, fr@ﬁ’leﬁﬁfﬁ%@%ﬁﬁidfhbf? begtebd tbhosiapaRVides 4plaghel W thea
e a

clanping action. It w ppreci ated that the retention nenbers
descri bed 15er etreed wothdn | thet érasepalhise aspesisobithe olAYERERN f PO e ethe

screen per se and.therefore repre A i tianal.: ogd 1£5s th
invention. In Sf:fd‘rl{‘?adﬁla;rv antage Ogéfréﬁlaﬁlqurgg%%r@ 1ecglgfrg i egpsgor u? e i
sel.f-t ensi oni ngdasdieednsiinitfe Thiy entangemeniis | = isignifihantb degirhge nisams
al so represents a separate aspect of the invention. 1% .
conventional projection apparatus and optimum results have been achieved
with this aspect of the invention when the screen is circular.
20
In one embodiment, the biasing means will comprise a spring or other
resilient member. In an alternative embodiment, the biasing means will
comprise mechanical means for manually increasing the biasing force
exerted between each retention member. Such mechanical means may
25 comprise a threaded nut which is able to extend or retract the distance

between each retention member in order to adjust a desired amount of

biasing force applied between each retention member.

It will be appreciated that the retention member of the self-tensioning
30 aspect of the invention may comprise any suitable retention member

(either described hereinbefore or conventionally available). In one



In one enbodi ment, the screen is a foil. In a further enbodi ment, the
screen conprises a partially reflective |ayer upon at |east one
surface. Iwoamw/issrodi ment, the screen is constructed fPcomGE2®/08EER
material as the retention nenber. In a further enbodi ment, the screen
Is constructed 15 froma plastics material (e.g. polyethylene
terephthalate; PET). In an additional enbodi nent the screen is
constructed froma biaxially oriented plastic foil. According to
a further aspect of the invention there T'S provided a 20 projection
sCreen conpri inichddin@i, 3hé YetOfiti &M nREh RS | doMirises £00 lcomPoaeits axiiah hold
stretching that occurs to the polynmeric, such as polyester, extrusion
during nanufadhamcm@neh@kW@é@a@h&mﬁEEWQﬁﬁ@a} properties of stiffness
and strength by orienting the nolecules in the foil. O 25
significance is the fact that this stretching process ensures that
mechani cal pr apewill ese asppredaghl yhati thd amteimionhmelndngss t depcnihbd  herein
direction (along the length of thezicreen r ol %9 gg he transversed
di rection acr ¢o&shtyge vﬁeﬁﬁlﬁlt"of“‘?ﬂ% Plojoommerep SIPHY HN& FAEH FBpéY t§

whi ch enabl es () %ﬂ%&eﬁfesteﬂ%cﬁﬁﬁ&@ﬂ%nﬂbﬁﬁnéﬁ@%f@ﬁb inve@f6€S Bl particular,
applied in one rection only e.g. bottomto top 30 or side to side.

As the foil hahermngttiqn amwberpd@mrhedeﬁon they sl -tansiegingo agpecy 2ft Hie
kl
h The top o DU Brrbiag B HaRbEdEs 48 rdbienti®a MEbfHald Aefr

I's not biaxi aldrheihetied. t he wi nkl es woul d be nore dlfflcult to
10

In one embodiment, the screen is a foil. In a further embodiment, the
screen comprises a partially reflective layer upon at least one surface. In
one embodiment, the screen is constructed from the same material as the
retention member. In a further embodiment, the screen is constructed
15 from a plastics material (e.g. polyethylene terephthalate; PET). In an
additional embodiment the screen is constructed from a biaxially oriented

—_ plastic foil.

According to a further aspect of the invention there is provided a

20  projection screen comprising biaxially oriented polymeric foil.

The biaxial stretching that occurs to the polymeric, such as polyester,
extrusion during manufacturing enhances the mechanical properties of
stiffness and strength by orienting the molecules in the foil. Of
25  significance is the fact that this stretching process ensures that mechanical
properties are roughly similar in the longitudinal direction (along the
length of the screen roll) and the transverse direction across the width of
the foil. It is this screem property which enables rigging of the screens
when tension is generally applied in one direction only e.g. bottom to top

30 or side to side. As the foil has roughly equal properties in both directions



5 renove when tension is applied only in one direction as the foil
woul d tend to narrow across its wwdth. This narrow ng across its

wi dth (or wengivhséiffotension is applied only side to sidel/cmEmst011as

| arge extent be stabilized by the use of retention nenbers applied to
sandwi ch the edge region of a foil. The retention nenbers nay have
bolts that pierce 10 through the foil or have applied to their inner
faces abrasive or bonding surfaces that .gnce the retention nenber is
applied, prevent slipping (or contracti r}g) of the foil, preferably,
not just in thg. di4A4Ld AR Fé}ﬁéveHeﬁﬂl Qaa*sﬂiy Ppptited tlliBJi’oﬂ s &kld stable in
directions. Furthernore the slip control may extend to the far
corners of thehé e to hetom fomientadionasgension és prisdi ng wrinkles in the
screens is the need for high tension |oads. The screens thus need to
have sufficient nmechanical properties to resist these |oads otherw se
the screens wirkknhestdiPisChotasigkibBRoriehted Mol veduiklas wouldbe morg diffrodis®
in the manufacture of biaxially oriented 20 pol yperi.c fo;tk_l tj’ sult

in enhance@ neemars detenpieasont ISeAPRIFACPRIE 2 onf Q‘rﬁﬁtl?‘éélﬁ 'R

rigging |oads.. 5¢c tSeﬁ‘aSr Jmdg. b ogrgr bl axhal s q{érgdq,;ﬁ P&r@ﬁ |1fsswad{tg @drso

superior to those vt acture om cast or bl own | m due to these
bett er nmechanilesdth pf apesion €s. apgﬁea‘ henlpisidd ad sida)l Gamayo @olepgé sateat be

silver coatin The bja be a ontrat f0|I

having a grey &bﬂg;e(glcbyttfnwi)se 58%‘?%‘%9’“?’8 Paekiil lﬁgrto aBg‘?fCh Ae ¢ fige
invention therggin Bf Qvitdgd Bk krEREBoR! AEMBGESO M AP RAVE HoItsC APl pisdag
alight emtti ng device a franme, and an 30 at |least partially

transparedf scheaghale HeH eombaseorrplieds iondigir inmer feeserbBasing Oért}‘)&ﬁ’@‘éd
to retain the ﬁ%?frag th%%%%e ttﬁ@% H 101? qﬁé}rlfyélah %ﬁﬁwﬁcrsﬁ@%dtsshp?sﬂlﬁ {or

inclined at a ane of ‘em ssi on of
fromthe |i9htc0ﬁﬁ‘hétﬁng)g)fcthmfeﬁ ptdﬂaabmemnmmnnge directhon tksamnmsw is
arranged such t hat devi c is re cte

t herefrom andPBl 1?‘?1@“? |1‘ijﬁ'f %‘ﬁ?‘ietfanﬁg%ré?é%'ﬁ%oﬁfe&ﬁgﬁ%ﬁ FAHE dmf‘% eﬁge& ed

an image such bat. dJ.a8t Jfrtﬁglf(gltpe light emtting device inpinges upon
the screen such that a virtual inage is created fromlight reflected

fromthe d6reen, the virtual i mage appearing to be | ocated behind the

10 | 1. b h h [ '
any T ont sourbERACHERE: Eofefng ppiifin L orPl' s BE oLEY 6 plad

partial ly transmase Moadsi g08. stls_r)éam)ltﬁﬁs Ox’lieeJdl g@th:ﬁm tsuffrcgeniemerchsnical
include a projector, a liquid crystal displ aé%&LCD een

SG
thin-filmtraPEprRarges torresistdbpsednads ofhenwisg t $Hwi sFre&qlpt and tear,
em tting di oderyel iRl sulfoting ﬁr(yﬂegé" iRt IR ARG ture of biaxially oriented

20  polymeric foils results in enhanced mechanical properties which are able
to resist the high rigging loads. Screens made from biaxially oriented
plastics are also superior to those manufactured from cast or blown film

due to these better mechanical properties.

25 The biaxial foil may comprise a silver coating. The biaxial foil may be a

contrast foil (a foil having a grey or black tint),

According to a further aspect of the invention there is provided an image
projection apparatus comprising a light emitting device a frame, and an
30 at least partially transparent screen as hereinbefore defined, the frame

being arranged to retain the screen under tension, such that the screen is



15 LED wal |l of variable pitch ranging between 2-30mm bet ween each
LED). The light emtting device can al so include objects of stage and
set desi gnwol2besnmssiat ed by a |ight that does not necessadTigB20iapi1ay

i mage processing capabilities. 20 According to a further aspect of
the invention, there is provided a nethod for constructing a

proj ection screen which conprises the steps of: (a) bringing
a retention nenber in contact with at | ggst one surface of the screen
along at least a portion of at |east one edge of said 25 screen; and
(b) bondi ng t hecliredeitdimangte it respetthie s planenof ¢missipn efnlighi ey the
the method addjtionally conprises the steps of: (c)
attaching thel tPE‘é’éEngdfeﬁ ion of at |east one edge of said 30

screen to a fnRdEeREn hEWns ABORESurbiteGReanRed FREIE that Mizho sinfigechEroheths;
15 (d) applying tensile force to the one or nore tensioning

nmembers.  Thalispdtedevion intafisstedniigrefeomatitd of flexi bl e material and

t he met hod /.5 t : ' 20l | PLQY: &G 45 86h that
around a C)$| i ﬁ@%#{gﬂi ne@l?%@?%ﬁéf%%ﬁ%%f%@%@?ﬁ g?ﬂicgnéﬂg?lﬁﬁ%i% tha
delivered to aighedrin ebe lighakimdningAtavicedimpinges apdmtheheoreers pedt that 2

the invention there is provided a method of cgnstructing a ' j.on
ST oen compri SHRIGREEEL BHFHE SRt CeRec R BNE, B egeras i

configured, inyseapblirhf oL RRRE heiddthdlsctepast one surface of a
screen and b) glogdfl%% trﬁ% retention r?enbers to the screen. The

met hod may conprise cutting the extruded retention nenbers to an

ﬁgﬁ{)gf;i ? ﬁ%llgz,ﬁﬂ%&iﬂcﬁiéﬁ%pe%ia%gé TRt &%f ﬁéﬁt Ql%ﬂﬁkggdew& fsetdﬁ"ftli.g‘ﬁ@ source
which is capable of being reflected from an at least partially transparent
screen. Examples of light emitting devices include a projector, a liquid
crystal display (LCD) screen, a thin-film transistor {TFT) screen, a
plasma screen or a light emitting diode (LED) wall {e.g. a high brightness

15 LED wall of variable pitch ranging between 2-30mm between each LED}).

The light emitting device can also include objects of stage and set design
illuminated by a light that does not necessarily display image processing
capabilities.
20
According to a further aspect of the invention, there is provided a method
for constructing a projection screen which comprises the steps of:
(a)  bringing a retention member in contact with at least one
surface of the screen along at least a portion of at least one edge of said
25 screen; and

(b) bonding the retention member to the screen.

In one embodiment, the method additionally comprises the steps of:
(c)  attaching the at least a portion of at least one edge of said
30 screen to a frame or truss member by one or more tensioning members;

and



It will be appreciated that the features and el ements of the

i nvention described hereinbefore for the screen are al so applicable
to the netwodvwsasares bed herei nbefore. 20 For exanpl e, iPCTWHzbOYIE1155
appreci ated that the nethod of the invention not only finds
application in the initial construction of the screen but also in
situ tensioning of the screen after construction in order to renove
wrinkles during the settling process. 2% The invention wll now be
descri bed, by way of exanple only, with Peference to the acconpanyi ng
draw ngs, in which:(g) 16a419e tenSROWerck ftbOMlie adik Sbilemviee Wepdiohing
ul trasoni ¢ bondi ng enbodi'nent of the invention with the addition of
an in situ retesmbesp nenber; 5Figures 3 and 4 show a front and side
vi ew of the vacuum bondi ng enbodi ment of the invention; and Figures 5
to 7 show differing views of the self-tensioning retention nenber
enbodi nent of Thaerdtdniont membed Gndyebe middegoff flesible enaferdalr ndltheamethod
proj ection_apparatus shown generally as 100, conprises pol ri
proj ect i ondscrmAniwther COBMTISE T O HesPs) Cﬁﬁontsé’g%no?ﬁoﬁﬁgﬁr g&%@?‘é gn
tensioning st rtﬁieswzg, G pRoieQIdE serin Ui H@ 30N Ged ROL-188LIIEd Tocallbe.
screen 2 is shown ds a F0|I and the retention nenbers 3, 4 15 are
each shown as an extruded or noul ded plastic (e.g. PET) gripper bar
although it will be appreciated that her ti

Goul d be envi agaring b fouref dsadf orihd SRR Inde SHIBLAE o' Alimod
extruded changelccd@irudbhg®fa pasiBeidn 20rdehiecsepréting @l erirbding Bolyhesind

then ultrasonically bonded to create the . ]
retention members configured, in use, to be in contact with at least one

surface of a screen and b) bonding the retention members to the screen.

The method may comprise cutting the extruded retention members to an
appropriate length for the screen before bonding the retention members to

15  the screen.

R It will be appreciated that the features and elements of the invention
described hereinbefore for the screen are also applicable to the method

described hereinbefore.

20
For example, it will be appreciated that the method of the invention not
only finds application in the initial construction of the screen but also in
situ tensioning of the screen after conmstruction in order to remove
wrinkles during the settling process.

25

The invention will now be described, by way of example only, with

reference to the accompanying drawings, in which:

Figure 1 shows a front and side view of the ultrasonic bonding

30 embodiment of the invention;



series of spot-welds 7. The ultrasonic bonding will be created by a
portabl e ultrasoni c wel di ng device conprising an ultrasonic horn
backed by wiogmaliBsimand- hel d anvil. The horn is attachedcriGss0vvabke
to a high frequency ultrasoni c generator capable of generating
ultrasonic energy in 25 the range of 20 to 40 kHz. Each spot weld may
typically range fromapproximately 2 to 3nmin dianeter or greater
and takes 1 to 2 seconds to create. Thelgensioning brackets 5 are
configured to attach to the profiled cross-section of the retention

nmenbers 3, 4 and tepskk e KREWS L£adnt A H8e appki 6 theo ulthesonter Berding a
the tensioning straps 6. The tensioning 30 enbodi nent. shown in Figure
1 conprises the sl|¢mbodjmentyafetntinspming Feish . theopdditionp g af fin situ

wri nkl es appear af tf]i .of the screen, 17 a tensioning strap
may be | oosened, s%ﬁ%uﬁﬁlgﬁhggbropriate position and then
re-tensioned to renove the winkle. It wll be appreciated that the

l'i di t, of t t | oni b t i1 ut .
2ddi ] onal 5| nvent | BIEvF e 40 AAEOT imAenLa TOSBIT £) b0 BOREH PRRE

of screen and 5 1 efapldiafinBARR indbARGIBRL. Figure 2 shovs a
proj ection apparatus shown generally as 200,
Figures 5 to 7 show differing views of the self-tensioning retention
member embodiment of the invention.
10
Referring first to Figure 1, a projection apparatus shown generally as
100, comprises a polymeric projection screen 2, retention members 3, 4,
tensioning brackets 5, tensioning straps 6 and a series of ultrasonic spot-
welds 7. The screen 2 is shown as a foil and the retention members 3, 4
15 are each shown as an extruded or moulded plastic (e.g. PET) gripper bar
although it will be appreciated that other means of construction could be

S envisaged.

In use, the screen 2 is inserted into the extruded channel 30, 40 of each of
20 the retention members 3, 4 and then ultrasonically bonded to create the
series of spot-welds 7. The ulirasonic bonding will be created by a
portable ultrasonic welding device comprising an ultrasonic horn backed
by a small hand-held anvil. The horn is attached via a cable to a high
frequency ultrasonic generator capable of generating ultrasonic energy in
25 the range of 20 to 40 kHz. Each spot weld may typically range from
approximately 2 to 3mm in diameter or greater and takes 1 to 2 seconds
to create, The tensioning brackets 5 are configured to attach to the
profiled cross-section of the retention members 3, 4 and tensile force can
then be applied to the screen via the tensioning straps 6. The tensioning
30 embodiment- shown in Figure 1 comprises the sliding engagement

embodiment. For example, if wrinkles appear after settling of the screen,



conprising a polyneric projection screen 2, retention nmenbers 3, 4,
tensioning straps 6, a series of ultrasonic spot-welds 7 and a series
of 10 el oryane/13616as 8 within each of the retention nPchaBo®/ 00055
The screen 2 is shown as a foil and the retention nenbers 3, 4 are
each shown as an extruded or noul ded plastic (e.g. PET) gripper bar
although it will be appreciated that other neans of construction
coul d be envisaged. The tension straps G-are flexible and
non-resilient such that small 15 mi salignnment between an attachnent

poi nt and t he zpleafienRiy §thep SedyeBe 18osknhed Colipansart epprbpriateyposiiiet iand
of the tension straps 2 w thout applyi n% g due f. rges to the sgreﬁn
7. In parti culan regtengioged tioorempve; the wilp % ¢ WLk beapRrrsiated, Magkgthe

the apertures ﬁdfln {4 %%é%e%ta&d HeSRinlsi ity bR Kels” BRm1idReNQh ARAti¥nal
grera “yor ﬁ

significant | es to the retention nenber if twsting of the
20 strap 6 océuwentivdfeafure casl dnds i appliogbilite ineotheoformgs sifr sgyeers ang
the screen_2 are substantially in the plane of the screen 2. In use,
the screendi s THEREARY MR elﬁé‘ttraé?'é‘ﬁ‘[‘ti'on menbers 3, 4 in an identical
manner to that described for the enbodi nent of Figure 1. The
tensioning 25 arrangenent in Figure 2 differs fromFigure 1 in tg a
separ at e t ensiFigimg Dorshokest 4 sprectiongAPPATRIUEaHIP W NS N & r @[’6

passes direct b T MISHAE! UGS AP TRARH o Reldifoh SheRbbAN3, 4,

menbers 3, 4. ween ure 1 and Figure 2 is
the presence @nstmgpatape 6,e4 eticoofnrassnivtipohrwebds Beandoadrediesfafer

initial construction of the 30 prqjection apparatus. | event
that a wrilfkl elongpedrdoisd Wéﬂkﬂ%@a%Pﬁhwt%‘ﬁgPﬁBefEﬁ?réeﬂ,‘I -gﬁhe screen 2
addi tional retenhiHn SBREI add B Y¥eRftiod Snembers 3, 4 are each shown as an
extruded or moulded plastic (e.g. PET) gripper bar although it will be
appreciated that other means of construction could be envisaged. The
tension straps 6 are flexible and non-resilient such that small
15 misalignment between an attachment point and the plane of the screen 2
are compensated for by twisting of the tension straps 2 without applying
S undue forces to the screen 7. In particular, as a portion of the strap 6 that
extends through the apertures 8 is flexible and resilient the straps do not
apply significant lateral forces to the retention member if twisting of the
20 strap 6 occurs. The forces applied by the tensioning straps 6 to the screen

2 are substantially in the plane of the screen 2.

In use, the screen is bonded to the retention members 3, 4 in an identical
manner to that described for the embodiment of Figure 1. The tensioning
25 arrangement in Figure 2 differs from Figure 1 in that a separate
tensioning bracket is not required. Each tensioning strap 6 passes directly
through the aperture 8 present in the retention members 3, 4. A further
difference between Figure 1 and Figure 2 is the presence of a separate
retention member which may be bonded after initial construction of the
30 projection apparatus. In the event that a wrinkle appears following

setiling of the screen, an additional retention member 22 may be



ultrasonically bonded to the screen 2 with spot-welds 21 at the exact
position of the screen 2 which would easily facilitate renoval of the
wri nkl e. TWwe 28@r18€ne can then be tensioned by passing a scara200/000i55
strap 24 through an aperture 23 present in the retention nmenber 22
and 5 applying tensile force to the screen 2 to renove the winkle.
It will be appreciated that the tensioning arrangenent conprising
apertues constitutes an additional inveg%ive feature and finds
applicability in other forms of screen and retention nenber
attachnent. 1Q;EQHISIT SO & RROIsERhOD Witk aspat-uRldh QNatg eRe eRAdty
as 300, conprising a projection screen 2, retention_ nenbers 3a, 3b,
4a and 4b, tempesitionnef theacketen B, whishs wetldgasily {pailitate remoyh&fi iBed

vacuum form ng_strips, 10, 11, 12.and 13 . r 2] g

foil and the r%Verfrtgﬂ?'i @He r‘?ﬁ%@r%a%gl,%ng’ri ?eggfggﬁ%%j’bﬁisr@ len%eggﬁ sﬂomﬁ%ggﬁ
extruded al um2gi tHro@gh PReraptfubarzs gréfaudh ite welehtibe mpmbeci edd
that other means of construction could b;cenvi sa%eglil In.rgﬁie, a .

r ubber i sed5vacnpkrnniesHy 916 fp the serept LBy TagaThele painkle i Bnvitfer
3a and a furt rised c : i enll cosmoRis dag&tues
agai nst reten??%rr?l&rég%elrt&gb.tﬁ%wggggdgghg} n%ﬁ?%gir%gen k2) ip_gi ?%gn?&

posi ti oned betcopgituteh@nr etditionad rinpentbver feaBae and fZis(anptisabilay in eher
rubberi sed vaguum f rm'%g s%ri st.ll and 12 t?éhefn rﬁndwi ched between the
retention menb@e S FrEHEany, FeigRRon memper SHEEHAS ™ pr essure is t hen
applied to the edge of the screen in order to bond the screen 2 to

the retention menbers 25 3a and 3b via a vacuum bondi ng{?gr cess £600m
the vacuudPf offigurg sk rihesVs1(R apRPIacLioNTHPPIEAES phorEs sEerlipnas

repeated for ag. apags! 19 EA0R0RICINE SOIRGNIh HRibrd BRDSH] a8 dmyamum

formng strip retention nmenbers 4a and 4b. 19 Figure
4 shows a projtesidning dpamkest Tistenbioninggaransal hyd asbbeoized gomprn Spiging

proj ection screen retenti ers 3a,. 3 4a angd . i.Qni ng
straps 6, a séFri@sle)fljeI@nﬂéff g%i'mgﬂgts%regn%ltgﬁgﬂwga i g%lﬁ?%%b%%ke%f&
retention menhess 383, 3, 4Rafddn4le aRch Exivaeh segudeiCalumidiamngmpgper
strips 10, 11, 12 and 13. The screen 2 is shown as a foil and the

ret ent i on lfentberssalgwugBlii Wil herappasciated thaicHbehmRAnSel extsiyqdan could
aluniniun1gri?£er baréialthough it will be appreciated that other
means of constr €t IP6# Coul d be envi saged. The bonding process may be
perfaormed exactly as 10 described in Figure 3 and the tensioning
process may be perfornmed exactly as_described . in

( > CFigure 2. 1n_an..
alternative erfbotipndiubbetized yafium §‘§§119&Cg6%ﬂ11f0015n?]%§e‘§?5?15§t rfg‘?nhff,
12 and 13 may be i BSE LS DHMNRE N fibefifid YAciBA TR strip 11 is placed

20 against retention member 3b. One edge of the screen 2 is then positioned
between the retention members 3a and 3b {such that the rubberised
vacuum forming strips 11 and 12 are sandwiched between the retention
members and one surface of the screen). Pressure is then applied to the
edge of the screen in order to bond the screen 2 fo the retention members

25  3a and 3b via a vacuum bonding process from the vacuum forming strips
10 and 11. The same process is then repeated for an opposing edge of the

screen 2 using rubberised vacuum forming strips 12 and 13 and retention

members 4a and 4b.

30 The tensioning embodiment shown in Figure 3 comprises the sliding

engagement embodiment exactly as described in Figure 1.



15 conventional projection apparatus (e.g. one which uses the

di sadvant ageous fixing holes with bolts). In this enbodi nent, the
rubberi sedwstznivpssme | | sinply replace the abrasive coatAorg:gn@wwoss| y
used to solve the aforenentioned problens. It will be appreciated
that in the event that bolts and fixing holes are present, in
particular with the 20 slidable tensioning arrangenent, that the
bolt-heads will be recessed within the rgiention nmenber to allow
sliding of the tensioning bracket. Figure 5 shows the self-tensioning
aspect of the invention. The retention nmenber 50 conprises two

conponents 51, 52 which are configured to 25 sandwi ch the screen wth
a cl anpi ng actE‘SHreex‘ér?}é‘H"%yas@F@gFtS%‘? EPPALEEY | SROEBuFFRPE ﬁlajsoftﬁb’

nmenbers 51 andccégpr_ismg abhrafdbnNRRBE D4 rétefti GK Ainbdrs Wae Bber4ad@icdith,
in Figure 6 where it can be seen that they conprise twy attachnent
means 55, 56 fiensigeingcirany thea esies mf soagatedsslols Swyyithen FIsBueh Hhe

56 whi ch i & harl s, meiBe Ry 7 Bd o AR CrfReARIT VRS GR RRRLE

al so conpri se diiys 09, 10) €3 ahd 180 Theaeedeni My shopinnasHa foih aad die rétentidoras
the attachnent neans 55 _in a fixed positi

tlﬁn i f desirq?. Figure 7,
shows the sel fMeBRESOHH G- datsaditherte each SRR 23 xiude éwlgfur% gripper
wherein in usecr]arg Qﬁh&%ﬁoﬁwoﬁ@ p%‘eéi%ted%aﬁﬁh%@%ﬁh?b? _bhruoimRat®u1db0

are placed either sid e screen 2 and cl anped together via
ti ght eni ng andbec|auvpraged.oJBltehevonding t prphessnimay dbe t pryfersras,y exactiFagh

nei ghbour i 1 rEEERETOnnEIEr SovH) dhdomiurh oPHERR B bet bAROAANL

exactly as described in Figure 2.

In an alternative embodiment, the rubberised vacuum forming strips 10,
11, 12 and 13 may be inserted between retention members oh
15 conventional projection apparatus f{e.g. ome which uses the
disadvantageous fixing holes with bolts). In this embodiment, the
rubberised strips will simply replace the abrasive coating previously used
to solve the aforementioned problems. It will be appreciated that in the
event that bolts and fixing holes are present, in particular with the
20 slidable tensioning arrangement, that the bolt-heads will be recessed

within the retention member to allow sliding of the tensioning bracket.

Figure 5 shows the self-tensioning aspect of the invention. The retention
member 50 comprises two components 51, 52 which are configured to
25 sandwich the screen with a clamping action exerted by screw 53. C-
section couplers 61 join members 51 and 52. The biasing means 54 are
shown in greater detail in Figure 6 where it can be seen that they
comprise two attachment means 55, 56 for attaching the biasing means 54
to two neighbouring retention members 50. The biasing means 54 also

30 comprise a spring 59 which is held against a threaded nut 60. The biasing



10 occur in the screen or a greater level of tension is required than
exerted naturally by the spring 59, then manual adjustnent can be
made by tiybtreriag7or | ooseni ng the threaded nut 60. PCTIGB20@% 1158
understood that the self-tensioning aspect of the invention is not 15
limted to circular screens but may be applied to other shaped
screens. In one enbodi ment, the projection screen is a biaxially
oriented polyester foil. 21 CLAIM 150A projection apparatus,
conprising: a polymeric screen; md a retention nmenber configured, in
use, to be innpant adtalsd témptisd &abtg holes SArfbaceceaving epipod? ireprder to

screen along at | east ortion at l.east ane egdge.of said
pol ymeric scr Eéﬁ;th%\ﬁ@?é}’ﬁe”ttﬂﬁeqnégén% %hxﬁiﬁﬂ%ﬁopépgﬁsé{ﬁﬁlm bonded to
t he pol yneric screen. 2. The apparatus of claim1l, wherein the

retention menber is a substantially U shaped nenber. 3. The
appar at us of ®igiren7 showerthe rselfhiengioningeembodigtess taghyst 1e ds saeen éast

menber conpr i 3besindReFORe AraTafesiods B ea bR N R EAbE B0
The appar at us aff plakéd 8ither ¥derodithe screen 2 and clamped together via tightening
and clamped together via tightening of the screw 53. Each retention

member 50 will then automatically be biased away from each

neighbouring retention member 50 by the biasing means 54. If wrinkles

10  occur in the screen or a greater level of tension is required than exerted

naturally by the spring 59, then manual adjustment can be made by

tightening or loosening the threaded nut 60.

It will be understood that the self-tensioning aspect of the invention is not

15  limited to circular screens but may be applied to other shaped screens.

In one embodiment, the projection screen is a biaxiaily oriented polyester

foil.,



the retention nmenber conprises a plurality of apertures and a
plurality of tensioning nmenbers operative to extend through the
apertures to apply tension to the screen; and wherein a portion of a
first of the tensioning nenbers that extends through a first of the
apertures is flexible and non-resilieft. 6. The apparatus of
claimb5, wherein the tensioning nenbers are selected fromthe group
consi sting of straps and cords. ﬂﬁ apparatus of claiml1,
wherein the retention nenber is coﬁg¥@ %d to allow slid-able
engagenment with a plurality of tensioning nmenbers configured to apply
tension to the screen. 8. The apparatus of claim1, wherein the
retention nmenber cofpAipsgectivs a@umeamﬁ_ﬁgﬂslgured to bias each

retention nmenber a fn?éﬂcas@réé jﬁ reten?l on nenber, the biasing
means bei ng adj ustglgf in situ.

he.scr
9. The apparatus of ‘% hr%néﬁe eé?8 Oulr Hb‘]‘S&sfPrl? ’ﬁ%cté’gf‘rprlses a
resilient menber. af deastofie sy ﬁ%’f%ftt&?sp menGicres alanget ast t he
bi asi ng means conpri segonyes kéai lesdt one adge dfcsmdm]ljuaémg/sarmr easi ng

bi asi ng force exertafiefedt iRertsion mehkitis eacuBIBended ®2thell. The
apparatus of claim 1,,yige8h frbdje screen corrprl ses a biaxially
oriented polyneric further
conprising a parti. a1fll e‘é’P"f]‘ bl %}5\3e?fl?fsldﬁh%fet@élggtm%rsurface of
the screen. 13. ﬁfbb‘ Bewber. wherein: the appar at us
further conprises ad{1l Wp@l‘rﬂﬁtsttﬂﬁ@llddebereahmeaol‘vnwm scad the frane
is arranged to retaipritdsent fasERR apugtief hat the screen is inclined at

an angle w th respegiTHepfahd8fclam ¢ ASERAM S etdntiBi ndufin the 11 ght
emtting device: comprises means for attachment of a tensioning member.
5. The apparatus of claim 1, wherein
the retention member comprises a plurality of apertures
and a plurality of tensioning members operative to
extend through the apertures to apply tension to the
screen; and
wherein a portion of a first of the tensioning members that
extends through a first of the apertures is flexible and
_____ non-resilient.

6. The apparatus of claim 5, wherein the tensioning mem-
bers are selected from the group consisting of straps and
cords.

7. The apparatus of claim 1,

wherein the retention member is configured to allow slid-

able engagement with a plurality of tensioning members
configured to apply tension to the screen.

8. The apparatus of claim 1,

wherein the retention member comprises biasing means

configured to bias each retention member away from an
adjacent retention member, the biasing means being
adjustable to vary the bias when the screen is in situ.

9. The apparatus of claim 8, wherein the biasing means
comprises a resilient member.

10. The apparatus of claim 8, wherein the biasing means
comprises mechanical means for manually increasing biasing
force exerted between each retention member.



n conprises a front surface arranged such that |ight enmtted
EPgnfngeligthenitting device is reflected therefrom and the |ight
emtting device is arranged to project an i mage such that light from
the light emtting device inpinges up the screen such that a
virtual image is created fromlight rétlected fromthe screen, the
virtual image appearing to be located behind the screen. 14. The
apparatus of claim1, wherein: the screen is round; the retention
menber is a first of multiple retention naneLSémggﬁ ngrggggag}ﬁ;

[ i asi chani sns coupl e e
further conprises biasing ne p the bl aei ng

i i f ot ' ti.on.memrbers
P G L e
respective ones of SW&”@%fﬁ@@ RS0t he mul tiple retention
menbers such that a Pelheapparatuesfiolaio lfurtiteecomprsing opartieliper s about
the screen sel ect i xefkgtivexpperdponntieagnie 86ifsce of thél&reehe appar at us of
claim 14, wherein eaghTat apffata afr&]aﬁu Mﬂ&?h@ o Combr I SgS & ST e
the coreen 1s a1 oagt ares e UEnAREC Aot en it BRUCE A At ue. of
claim1, wherein: thelappdrafs further conprises a vacuum forming
material positioned, Hi€ HBS 1S gyEangpdia Jetaih dhaneeent sueh et elnd i on merber
and the polyneric screesereeansincheed #tenidlowilressped t spMasspm bonded
to the polymeric screenﬂmkﬁbnbhﬁgMﬁﬁﬂﬂ@MgﬁﬁﬁkHQMHﬁkﬁﬁkQJ' 23| 18.
The apparatus of cl ai g?e]sZreeYl"fES ﬁhg?gﬁg}(tasﬁ g@ ?I}Q%Ee@ﬁb‘gﬁi’gﬂ |S a
conprises a rUbber'Ze.éﬂgﬁeé'ﬁtdaﬁanit e Higlle éﬁnnng evice is
conprising. a polynerlle e&e&%ﬁaeﬂnnuand
the light emitting device is arranged to project an ima ge
such that light from the light emitting device impinges
upon the screen such that a virtual image is created
from light reflected from the screen, the virtual ima ge
appearing to be located behind the screen.
14. The apparatus of claim 1, wherein:
the screen is round;
the retention member is a first of multiple retention mem-
— : bers; and
the apparatus forther comprises biasing mechanisms
coupled between corresponding adjacent pairs of the
multiple retention members, the biasing mechanisms
being operative to selectively alter spacing between
respective ones of the adjacent pairs of the multiple
retention members such that a perimeter defined by the
retention members about the screen selectively expands
and contracts.
15. The apparatus of claim 14, wherein each of the biasing
mechanisms comprises a screw for altering the spacing.
16. The apparatus of claim 1, wherein the screen is at least
partially transparent.
I7. The apparatus of claim 1, wherein:
the apparatus further comprises a vacuum forming material
positioned, at least partially, between the retention mem-
ber and the polymeric screen; and
the retention member is vacuum bonded to the polymeric
screen with the vacuum forming material.



a retention nenber configured, in use, to be in contact with at |east
one surface of the polyneric screen along at |east a portion of at

| east one edge of said polymeric screen; wherein the retention nenber
is welded to the polyneric screen. é? The apparatus of claim 19,
wherein the retention nmenber is weldet"to the polyneric screen using
a series of welds at a plurality of positions along the polyneric
screen. 21. The apparatus of claim 19, wherein the polyneric .
screen conprises at | east one aperture. 22. The apparatus of claim
19, wherein the retention nmenber conprises neans for attachnent of a

i oni er. The a tus | ai.m 19, wher t he
trg?zln?lmozgrrenenbngr co I@%gp@r‘ﬁf gl ?%f‘ﬁ%@%ltﬂ&ﬁ‘é&cu O%{npl urality
of tensioning nenblé‘génfﬁ% éz@nméw@s(ﬁ@b Wi tlmtéfdﬂ:]h_ the apertures to
apply tension to thd9sdnmeercti@nappargnos, tomprisihga first of the
tensi oni ng menbers thallygxiendsent Aidugh a first of the apertures is

wh
the rot Zn??ﬁn”ﬁgéiﬁ'fk%ﬁr%ﬁ;%ﬁ; ég%eﬁﬁﬂﬂb“ea (""%aﬁfgﬁf“&'g% Tent i th

a plurality of tensi oﬂ 2 u]rné’acﬁ%eedb’ﬂ‘i’%g’tt on to the
screen. 25. The appapaiouolst legstainmedge olwnid pelymehie segerint i on
menber conprises bi adiengn tearsntonfricguireeds weldbd astheaolyni@ient i on
nmenber away from an aghragent retention nenber, the biasi ng rreans

\% e screen is in Si 26.
'?’ﬁ:angpggjr gts Lgblofe E:IG)gl ?ﬁﬁé%&gquvoip?b @Sﬁ#”ﬂﬁ@ Bh}ﬁ?flh@e ﬁeéealﬁg’né%%rl ses a
resilient member . Deris woldedfnthepg PH%WSSC@FH@IS]&B%QIS@S affvesles n t he
bi asi ng means corfﬁrfﬁ@@@hﬁmfmﬁﬁ@as alongtls: padymeBosabdy | ncr easi ng
bi asing force exer 2dd Thetappennsachclaith €Y, ivifersiB e polymerk8. The
appar at us 0}‘ cl a's@}e%ﬁco%ﬁ%@édﬂéﬁﬁo&c R NP | ngs g g' %Xllgl ly
or emied ol yrer St mdi B0 SR Al 1%, o
surface of the sdf g mprises means for attac uneut ofatenslonmo member.
23. The apparatus of claim 19, wherein:
the retention member comprises a plurality of apertures
and a plurality of tensioning members operative to
extend through the apertures to apply tension to the
screen; and
a portion of a first of the tensioning members that extends
through a first of the apertures is flexible and non-resil-
ient.
24. The apparatus of claim 19, wherein the retention mem-
ber is configured to allow slidable engagement with a plural-
ity of tensioning members configured to apply tension to the
© screen.
25. The apparatus of claim 19, wherein the retention mem-
ber comprises biasing means configured to bias each reten-
tion member away from an adjacent retention member, the
biasing means being adjustable to vary the bias when the
screen s in situ.
26. The apparatus of claim 25, wherein the biasing means
comprises a resilient member.
27. The apparatus of claim 25, wherein the biasing means
comprises mechanical means for manually increasing biasing
force exerted between each retention member.
28. The apparatus of claim 19, wherein the screen com-
prises a biaxially oriented polymeric foil.



30. The apparatus of claim 19, wherein: the apparatus further
conprises a light emtting device and a frane; and the frane is
arranged to retain the screen such that the screen is inclined at an
angle with respect to a plane of em si{gon of light fromthe Iight
emtting device; the screen conprises front surface arranged such
that light emtted fromthe light emtting device is reflected
therefrom and the light emtting device is arranged to project an

i mge such that light fromthe light emtting device inpinges upon

t he screen such that a virtual ima?e_ is created fromlight reflected
fromthe screen, th viletapaprafusenfclaipptirirbertenipaisingeapad behi nd t he
screen. 31. Thetialipeafiettiee laferaipan at 8st ombendhoe oftthescseameen i s

round: the retenti o3 Mhehpparh@s af tlalift190kheneln: i pl e retention nenbers;
d the apparatus f [ | ed
an e app Uus Tk Lotk He?@oinsﬁ’%@?@ghﬁﬁpﬁw&%egﬁ&'p

bet ween correspondin ace parr I'pl’'e retention
nmenbers, the biasing lﬁ%rr?ﬂl ns being operative to selectively alter
spaci ng bet ween r espdi e dhasanged tn seta; the s¢reerpsichdhafthe he mul tipl e
retention menbers suchstrhatisachised semangldefithrespebitonplaneef ent i on
nenbers about the screemissRnedlichefrymake dpbendifihpcddviseact s. 32,
Coape Das n Sor b 10 Tt el TRED o e iy IRECC S
cl g?m 19, wherein th 1g§ ﬁ'ﬁgkaidgméﬁlqs@ﬁﬁtemgglrugidg lFﬁlﬁfFﬁﬁ@g‘gr ent.
therefrom; an
the light emitting device is arranged to project an image
such that light from the light emitting device impinges
upon the screen such that a virtual image is created from
light reflected from the screen, the virtual image appear-
ing to be located behind the screen.
31. The apparatus of claim 19, wherein:
the screen is round;
the retention member is a first of multiple retention meni-
bers; and
the apparatus further comprises biasing mechanisms
coupled between cotresponding adjacent pairs of the
multiple retention members, the biasing mechanisms
being operative to selectively alter spacing between
respective ones of the adjacent pairs of the multiple
retention members such that a perimeter defined by the
retention members about the screen selectively expands
and contracts.
32. The apparatus of claim 31, wherein each of the biasing
mechanisms comprises a screw for altering the spacing.
33. The apparatus of claim 19, wherein the screen is at least
partially transparent.



