PRQIECTI ON SCREEN AND METHOD OF CONSTRUCTI ON The
invention relates to a projection screen and net hod.
wavkooe/1pard i cul arly, but not exclusively, it rePel/e82a00/001155

a projection screen bonded to a retention nmenber, and

a method for constructing such a screen. The

projection of an inmage upon a partially reflective and
partially transparent screen sych that it is

observabl e by a viewer positioned in front of the
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fairground shows. Pepper's ghost projections have been

used in publicity and pronotional displays where a
presenter resides. behind an _inclj.ned, partially
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15 n imager ebnfefy €xample, 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 projected 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 ubon 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



period of tinme with a resultant distortion of the
projected i mage. I ndeed, a winkle-free screen may be
was®enddied in the evening, and by thefol | ow ngP@DGBRIVY/V01155

wrinkles will have appeared as a result of the screen
settling. Furthernore a change in conditions, such as

hum dity or tenperature, can cause winkles to formin
the space of mnutes. In practiyce, it has been found

that due to the thickness of l[farge sized foils (e.g. 4

rre{oﬁﬁ) iﬁﬁ% rrfiﬁ%l wrin8eS it lave Sppvased kK résidt bf $he screen
metre | efigth fofls are approxi matel y 50 m crons thick)
se¢diilimy @urtieemoce een chingen ionicondidiomss sugheras humidity or

i mately 48 hours. . - Co
SPRLONL L 0 A0 ST AL ) PSR L s 1

th ! i180nd Gl HEE 16X%Beanidkiese odchi gy siké foils
byﬁﬂés?gi\régf % i HEOR fUnd UM G (OXEE (Miston Sy stent

5 Li (d.ged) metreviedgth 4oilnppaBitiid migranschigk prévi.dimefre length
even_tensioning of t foil by.applicatio
ot Fallith ROy TBebbap T renaing S e gl 1 sbisE Bl oty
th e Thj uger bl € SV R A Clvih kadk @agf it is
thgcégr%egﬂef)emgﬁpﬂﬁg%? aﬁ% ggg&?i ng a bolt thr OS@% ?he]L

scheefsary tutreeasionethet bereenlegidoint partheulpolthe deels of tension
tightened to hold the screen betw%en t he {aavvs.
Tefequiraderqgesd fhots ﬂ%‘&e\’/?tgeﬁyr‘éf‘ﬁg fHi%H %87 e attached
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qu%{gihtté/neidnt%gﬁold 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 metres
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
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contact with at | east one surface of the screen al ong

at |l easta portion of at |east one edge of said screen,
characterized in that the retention nenber is bonded

to the screen. The invention therefore provides a
sinmplified arrangenment to that described in WO
20931098999& aﬂqea?s& hefe BAS REt {290 eEERENGharFOeriO¥@Rl fhat the
a screen wdth of 12 netres would require
apientiomireimybetds hohded to theserede. i n t he screen. This

is not only tinme consum ng but presents a |arge
probability that the screen will be torn, damaged or
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It will be appreciated that the retention member may comprise two
separate r etention members placed either side of the screen such that
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
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
a variety of materials desirably capable of withstanding the high pressures

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



retention nmenber conprises a single retention nenber
such that contact is achieved on a single surface of

wo bmogaqieen. It will be appreciated that the reCEOBR@®H/001155
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menber may be constructed froma variety of materials
desirably capable of w thstanding the high pressures
which will be exerted upon the screen during the
tensi oni ng process. |Inone enmbgdi nent, the retention
menber is constructed froma |ightweight netal (e.g.
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f upidhederebadivaBrizgout he veet dohjp pfomesimapld $00m long, retention
constructed froma plastics material, such as a

pl memhess neareheaformeq. syshl At niiepelst 8PepfthalCaidn separate
(F;ET t{&?t&@? é§g+¥%f11rasnr {ac%e%e%{ %fd&ﬁ‘{] aS§ré&l nﬁ)\fni%% separate retention
members together, such as steel retention members can undesirably result
in wrinkles in the screen. In a further embodiment, the retention member
is constructed from a plastics material, such as a plastics material (e.g.

polyethylene terephthalate; PET).

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

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

bonding will be non-reversible.



material, such as polyester. The use of |ightweight
material is advantageous as it all ows easy
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environnment. It will be appreciated that the bonding
process wll typically conprise any neans for bondi ng

of the retention nmenber to the screen w thout

requiring holes to be created.in the screen. In one

enbodi nment, the bonding wll g’e non-reversi ble.ln one
enﬁoggﬁﬂ#béﬂﬁleﬁp'@ﬂé B9né Eérﬁgﬁsé’s Robsidifig tthad id Suitable for
surtable tor use wth polyneric materials, for exanple

t heseuswdtlofpolyaheiiogmstectalgsfon exampls chevaisdi ol waldingnsuch as
enmbodi nent, the bonding may be provided by a single,
cowkiFasoBiGsVeldiRE-or a series of welds at a plurality of
positions. Application of a continuous weld requires

the screen to be laid on a flat surface which is not
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descri bed hereinbefore (i.e. in eit h%rHa sirngl e, .
coresonaniuSregusncE af ohetyreen 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
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
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
currently used in the manufacture of tennis rackets and cricket bats. It

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



series of applications at a plurality of positions)

In a yet further alternative enbodi nent, the bonding
w@eopnsaes the use of vacuum bondi ng. Such an PCT/GB2009/001155

enbodi ment will rely on the use of a material which

upon application of pressure to the screen and

retention nmenber will create a vacuum bond between the

retention nmenber and the scree Such vacuum bondi ng
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Al tHebaR. CANBbHEEt @hstricaid ent af eéxmrdi}f fdiffet‘dntrrmmaer to the
tothe screen apparatus described in WO 2005/ 096095,

15¢ hissrepocapranetugedaseribed inh¥ QbR89ar95085, Ahisdncagaans’ describes
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screen and the retention member to enhance the grip upon the screen.
This abrasive coating causes significant scratching of the screen and in
view of the thinness of the screen is very likely to damage the screen and

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



Thi s abrasive coating causes significant scratching of
the screen and in view of the thinness of the screen
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overall strength of the material. Furthernore, if
insufficient force is applied between the retention

menber and the screen, then the screen wll slip and

cause undesirable winkles in $he screen. Thus, the
abrasi ve coating provides a nunber of disadvantages
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15 hélgﬁg%gl%nbb%ﬂ’ﬁg dfbodi ment. For exanple, the nut

and bolt arrangenent may be replaced with a single

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

25
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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-

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
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



magnetic bolt which holds the screen firmy in place

W t hout the need for tightening a nut to the bolt. In
wor@esniodi ment, the retention nenber is | ocatedl/aBerg/o011ss

two opposing sides of the screen. However, it will be

appreciated that the retenti on nenber need not run the

entire length of the edge of the screen. For exanple,

in one enbodi nent, the length of the retention nenber

may correspond to the Iength of the screen. In an
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arrangements.

In one embodiment, 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



sinply applying greater pressure in the existing
direction. This arrangenent of in situ addition of

wo e0obh&i170 et ent i on nmenbers and tensi oni ng NmenbRPCEHGBRWPME01155
not have been possible with the conventiona
arrangenents w thout conplete dismantling of the
apparatus. The invention therefore represents a
signi ficant advance to currentgprojection arrangenent s

I n one enbodi ment, the screen has one or nore

CULF %’lﬁigﬂirntg' PRerdlh RPBE twiifRle-TBE QRO P BEL-Biit boRons are
non-reflectirve and wll typically enable a projector
t opbeseposi ti oned such that the image can be beaned
t hrough the cut-out portion (or window). This
arrangement provides the significant advantage that
the, " kXSt ORBoditdeRE! " tHel NEetEhi®a | Hentber§! RRERIEE Omeans for
di Storted 1 mages occurring due to angl ed projection)

5i s atteclunent off heploralityutf tEostondmes mraybers s dn @ineosmbodiment, the
m scel | aneous props to be positioned on a live set
wh@Hﬁcmﬁ9anﬁﬁﬁ%8§mPﬁP8@dﬂ' ﬁgwgyfggﬁﬁgﬁ& create a
nore realistic 3-di nensional environment. Prior to the
i nvention, these cut-out portions would not have been
pogdius| acbechnsaoaf sedwnd espacit aifethet mvention rihere is provided a
arrangenments. The provision . of the in si%u addi.tion

f .
| n@FQICAHAR CEIENBY YRS AHEREORMERDD GERHE W darBUtE %o be in
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screen I'e-free even when cut-out portions

ar et pleesiedhe d¢dpeoiné sritioslireemt thé¢ hetergiomniambere cbepsising a
corrrpgri se neans for attachnment of a geltural,it

te

A ( y_of :
whith PTnepRssies. ERdoR PIBIANEYI e FRISIANRE RembRR% fitending
ne ri ' . Th . .
N e L
pr ¥tkle@nsioniny enémber hatertdndsi thyoagh edrentoif othenepiures to

configured, in use, to be in _contact with aL,Ieasi OHB
15surcpatast dhe tigteninegiemabdny Bexitiasindangaresidigngs n tis 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 tensioning
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



at | east one edge of said screen, the retention nmenber

conprising a plurality of apertures, and a plurality
w@boovaesdironi ng menbers extendi ng through the aper/GBe@s/001155

to apply tension to the screen, wherein a portion of

each tensioning nenber that extends through one of the

apertures to contact the retention nenber is flexible

and non-resilient. In this wayy forces applied by the

tensi oni ng nenbers are substantially in a plane of the

Sl e duih P25 41Ut Alon@di¥d rEl6@l | e ptefefreédnembodiment, the

t ensi oni ng nenber between an attachnent point and the

pl apertadfestdre ebongated slodt. causes twi sting of the

tensi oni ng nmenber does not result in undue torsion

forces being applied to the screen. For exanple, if

t h%aag 1S4 a0hing HipeF nﬁ@%ﬂi?ﬁ@e a fiukGies FRRUBle Qmdt h@t-resilient

passe rough the aperfure to contact the retention )
5 mepbstion tawiayt frog af paihe of estanti wigh thetretendiga member. In this

m sal i gnment could result in the.rigid portj | '

ac PR TAGCRHERINE BemRee 14 T hepeen s phaCpRPiRb and

Delindr ARSIkl © {dHpSRERSTHr SMHCMIdTENRALS Or ces

could create I nperfections, such as, winkles, in the

screen. In this enbodi nent, a tensioning nenber may be

t hr eaded through the aperture and essure ng

apIHecanEionisE HGHRiEs GIoS Ho SURRY: BPTD FENBeR Rty fd or the

sapg diffect ] ! MR hid@Shers are configured
10si n’pel“ fll{leag1 gﬁ%&@ﬁ#&%@eﬁ%gggﬁ%ﬁ%h[ﬁso has t he s

adyantiageslodabieiengagdnghitweithylihe densiorgng eepbesence of

the apertures. In one enbodi nent, the aperturesare

circular, oval or elongated slots. In a preferred

embad rr?a%tc()r&iﬁg PG I LSsHEE & MIhPehtidPiBereEACProvided a

te <§h|ngme er may conprise a further flexible and )

noRropetibhaRfeqohtviag @natgnfivormemper wonfigursshtiactse, to be in
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F et eNtdad Ol}l%n‘ggge 1O GRIPSsAE ERLradidYiseliS il | tBFMaRAE - retention

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



The tensioning nenbers may be straps, such as canvas
straps, cord or the like. In an alternative

wepodsdrent , the retention nmenbers are confi guP€rGBR009/001155
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al  ow slidabl e engagenment with the tensioning nenbers.
Thus, according to a third aspect of the invention

there is provided a projection screen having a

retention menber confi gured, il? use, to be in contact

with at | east one surfaces of 'the screen along at

| eas ot 0 t ,ong; : edtisRr ber, the
cnisanfof e Candy (3%, 4 REERCORAL, SACHIBR! Rl
copfdsgiy abaho adjdstabls|tb daby ehe himgeppiad W the etention member
plurality of tensioning nmenbers configured to apply

t eddiedrihe §craed SARSAIY: Such an enmbodi ment provi des the
advant age that the tensioning nenbers can be noved to

any position. This arrangement overcomes the problem

of Theyravpdeg of thei ikkativhipebvidepahe sipeficesnadvantage of a self-

positions of two fixed tensioni menpers. In this
entrsioning eppara@s inexynplea gﬂgei st tpéﬂ‘é’?i@ﬂi h@tweeﬂ each

nber .. be., | Lid int iti \
B o L

W igBjidsBed AR OFdhhdge/pfevant uapperramspect efinkies. For example,
invention there is provided a projectjon screen havi n% .
a primkles tpapf opeure Wit rehiggeerd CORItASeSUC 2 sghanges 1n

to,be.i.n contact w I t{hegi h
oG B Pk 05 S s Bon of e
SCIeRdn 6Y&F agher iImethdriorbatthBaakpaott ehttheninventien does not

addi tionally conprises biasing nmeans configured to .
bi asquiae lar sepanate dname nijde mf’nm mﬁﬁab%ia@ﬂ%f fhe,geriphery of

retention nmenber, th i asl.n j : . .
RSNty 508 BRI TR SIS shfutel Hagin
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provi des the significant advantage of a sel ftensioni

- ; - (fs th
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52?92%{5' 1%%25@?%@%2?{% E\éméxlfildir{ge%ugctreér{] whitfh 194o%h fs[%ﬁ—esupporting
and self-tensioning. This arrangement is a significant departure from

conventional projection apparatus and optimum results have been achieved

with this aspect of the invention when the screen is circular.

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
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



adj usted to renove/ prevent appearance of winkles. For
exanpl e, winkles may occur with changes in

w@mditsd1dns, such as changes in humdity or teP@EEGRRWPHOO11SS
and/ or due to slackening of the tension of the screen
over time. Furthernore, this aspect of the invention
does not require a separate frane. The retention
menbers around the periphery aof, the screen provide a

sel f - supporting screen which ther requires rigging
to g etRE AU fleRlbeP ot of &iHapOEME which hold
deV|ces atP qﬁeégﬁ% t he gcrgenoaﬁ?hln tﬁé frgne Thi s

aspre scentinglace/eiut a clanppiagiateiont he si gni fi cant
advant age of providing a screen which is both
sel f-supporting and self-tensioning. This arrangenent
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proj ection apparatus and opti numresults have been
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scr
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 screen 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



therefore represent additional enbodinents of the
invention. In particular, the retention nenber
wale®ensdied for the self-tensioning aspect of tPEr/GB2009/001155
i nvention conprising the biasing neans al so represents
a separate aspect of the invention. In one enbodi nent,
the screen is a foil. In a further enbodi nent, the
screen conprises a partially reflective |ayer upon at
| east one surface. In one enbd ginent the screen is
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er e ment he screen is
comigd taiLiceBoti6@narderphidst ias semsideis applfe.g.
pol yet hyl ene terephthalate; PET) . In an additiona

enbodinent the screen is constructed froma biaxially
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ri geifAgeLkhdthen&CiREPSieion henBeols appiediepadient slipping (or
applied in one direction only e.q. bottomto top or

si dentracingleof e faib pr@feprahbs wugm in @@L@Fe(ﬁl‘%m tengion is
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cacPPyettst ot ehecRlt: FOrgErfol LETRF Rl ey cytend to
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is not biaxially oriented the winkles would be nore

15difficult to renove when tension is applied only in

ong ?urt gtt‘ Iag;;]ec? trgz%ofv&)ng erﬁJkles in the screens is the need for high

tension loads. The screens thus need to have sufficient mechanical
properties to resist these loads otherwise the screens will stretch and tear.
The molecular stretching process in the manufacture 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



tend to narrow across its width. This narrow ng across
its width (or length if tension is applied only side
W@ 2008/181ay0 can to a | arge extent be stabilized pgI/GB2009/001155

use of retention nmenbers applied to sandw ch the edge
region of a foil. The retention nenbers may have bolts
that pierce through the foil or have applied to their
inner faces abrasive or bondipg surfaces that once the
retention menber is applied, prevent slipping (or
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surface arranged such that light emtted fromthe
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



di splay device is reflected therefrom and the |ight

emtting device being arranged to project an inage
waomb/1sd1ad |ight fromthe [ight emtting devi cCBCT/GB2009/001155

I mpi nges upon the screen such that a virtual imge is

created fromlight reflected fromthe screen, the

virtual inmge appearing to be |ocated behind the

screen. It will be appreci ate(_jl that the light emtting

device is any light source whi eh is capabl e of being

reflecte fr t t ti.al Ly, t spar P

screen. anﬁﬁggﬂgg (+§ﬁ? gﬁ?%tﬁﬁgt%enggsB?ngﬁﬁgetgpmonug

pr ajepeheds., a liquid crystal display (LCD) screen, a

thin-filmtransistor (TFT) screen, a plasnma screen or

a |ight em'tting di ode (LED) vvaII (e.g. a high

bri htn E f Vi
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illumnated by a |ight that does not necessari
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further aspect of the invention, there is provided a
nmet hod for constructing a projection screen which

COmpichbidfig ttha HirelRsr &fpect af the im@ndignathesd énprovided a method
menber | n contact with at | east one surface of the
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at |l east a portion of at |east one edge of said screen

to a frame or truss nmenber by one or nore tensioning

etr Iilﬁg), gdﬁqg ?fg’ﬁglélpg%u%t%g ' e exg‘u‘agd r%tentﬁ% OR&ni¥ers to an

approprlate length for the screen before bonding the retention members to

15 the screen.

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 construction 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;



The retention nenber may be made of flexible material
and the nethod may further conprise rolling the

w@e@pastiron screen around a cylinder. In this RelGBRIVE/001155
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proj ection screen can be delivered to a required

| ocation. According to a further aspect of the
invention there is provided a nethod of constructing a
proj ection screen conprising 2 ) extruding polymeric
retention nmenbers configured, oh use, to be in contact

Wi th atp 8a8ts ARSWAULTAGH 9ha3:dc ieR_8ndnd)yBasdhiBdbonding
the reteftion members to the screen. The method may

conpri sempedimieny bhethextinveribn evitint then adeidder soft anarin situ
appropriate_ length for the screen before bonding the

r et ent i kaieniamBCHRES; t he screen. It will be

appreci ated that the features and el enents of the

i nvention described hereinbefore for the screen are

al so appidurebl3ean® 4t fivvatinost ges sidebdewhel thiemeiomebonding
For exanple, it will be appreciated that the nmethod of
t he i nvembpdimenstofdhe ynyemuL A9 i cation in the

initial construction of the screen but also in situ
tensioning of the screen after construction in order

t o renDpgyel Bkice? sHUH aiFfdriiyy SRMld dthepsedf-easionihg retention
invention will now be described, by way of exanple

only, wnembesfegrnddmentof Hee HyyeBHPANYI ng dr awi ngs, in
whi ch: Figure 1 shows a front and side view of the
ul trasoni ¢ bondi ng enbodi nent of the invention;Figure

2 RRAWBIng fik@Nto aNduid de ¥ipvjeetiohhgppdrafi@seliown generally as
bondi ngngrrblodi ment gof the i_ﬁr?eﬁ'enti on@pvﬁ h the addition
of 100, compiises pqiadymietic projtwsion SYrGeR s IBIIHPIMMEHHILTS 3, 4,

];; ?qrn%g)%qﬁg,z)hg%ﬁ %gﬁggsi(tn%%gvs%ga%%n% ta)l?ladall Q&i?ﬂ?%&ﬁ.&}nic spot-
welds 7. The screen 2 is shown as a foil and the retention members 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.

In use, the screen 2 is inserted into the extruded channel 30, 40 of each of
the retention members 3, 4 and then ultrasonically bonded to create the
series of spot-welds 7. The ultrasonic 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
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
embodimenf shown in Figure 1 comprises the sliding engagement

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



Figures 5 to 7 show differing views of the
sel f-tensioning retention nenber enbodi nent of the

WO posensdion. Referring first to Figure 1, a proPE€DGBRI0I/001155

5

10

15t emsisalignrgent betwetes aAtErhmeRs PAHL A1
'fg\réﬁé]tcbvfn%§%g%tgﬁrf§)ﬁgyyd t\fvisrt]lgx% GPRld fARId L¥apd 20k Rbut applying

20

25

30

apparatus shown general |y as 100, conprises a

pol ymeric projection screen 2, retention nenbers 3, 4,

tensioning brackets 5, tensioning straps 6 and a

series of ultrasonic spotweld 77. The screen 2 is

shoah as a foil and the retenilon menbers 3, 4 are
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chalidiaE SUSnETRBR eAdHe JEIHRBIE PRITh HBHBUIS 3n sfditional

and ukt onj : §:®v Ghe t [
n%\;e\llﬂ\gi]t\‘rgsl”e?rt\ﬁ% Bh§ 2tihds tﬁ%?g@%tg%g}( CineafiRrt niebf efer&dn and

spo he ul traso ng will be created
by rétepoh aldrabed att@ctmmént. wel di ng devi ce conprising an
ultrasoni ¢ horn backed by a small hand-held anvil. The

horn is attached via a cable to a high frequency

g'ngﬁg@r%nif il ataOfprg?egg%%ag %a&ﬁ{i?r@ﬁwg Lglehéﬁﬁ{jfgiz@s 200,

in" the range o kHz. Each spot we
MayomyRisédd |8 podyrgeritr projeqpuroscremelly @térgi@mmeémbers 3, 4,
di ameter or greater and takes 1 tg 2 secongs ,}o .
cr denséoniTaestranss Porfi HYF10T S KEHTESENIG PATH aﬁjur égd; g series of
attach to th rofil e r =S ' Retse i
rre."r@"é}g?{‘?, Elgfsaﬁﬁ {tféirlllm Efcgl o?lg el%g%{r{ﬂ{%g%rﬂb%?%gbﬁ'gjﬁe?gbreen 2
t hes $E6@BMsVA Follgnd ems reBhrign Shempers63, Fharet eavhi guiwry as an
enbodi nent shown in Figure 1 conprises \t’/\n%e sliding . .
epgag@d@%toreméld%rpﬂ@s icoke-8x &pt e BriPPe aﬁkqll‘:}g)uggpﬁawﬂl be
after settli of .Lhe screen, 10Nl t
FodBarreteed) i Romb TuBROSF I Qe RSO, Qg b Rufioeeee. The

r e1&85Sh orsﬁngo g eary e fleRiblr ianlll enorl-tesiliédt bsuch that small
appreci ated that the sliding arra_nggemsnt of  the

A4 theopkgme of the screen 2

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
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
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
projection apparatus. In the event that a wrinkle appears following

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



retention nmenber attachnent. Figure 2 shows a
proj ection apparatus shown generally as 200,

w@eowpns@diring a pol yneric projection screen 2, rECEGOBR@H/001155
menbers 3, 4, tensioning straps 6, a series of
ultrasoni c spot-welds 7 and a series of elongated
slots 8 within each of the retention nenbers 3, 4. The
screen 2 is shown as a foil a g the retention nenbers
3, 4 are each shown as an extfuded or noul ded plastic
(€yfras Ei&llﬂ;b&?&{df har iRl theEg ivitmi ?othﬁelﬁ@@f«‘(‘dt afhedexact
that ot her ans of construction could be envisaged.
Thpogi€iogi of thé rswpeert 2arvehith ewbilde easity rfepilitatsi remayal of the

such that _snall m salignnent betwe an_attachpent .
pomiinkdgrd The scpeeth gan e DeciePsones by, BT dnSEPigping strap

fop, b%r&ﬁ\%ﬁ‘t Iy gz}&frttfrge tZ?)e Pﬁés@ﬁt Shr 8RS réteMtidhOdhember 22 and

appl'yrng tndue t'orces e screen 7. In particular,
5 as applpdig tanilef fdrbe tot thepsdeem® texewnde tharwrigkle: bl will be
apertures 8 is flexible and resilient the stra{)

s. do
nogppisgiajedi ¢hatt | Hignt GRHQHNEE FYFIEETIY HEOTPRISRE] oppertues
menber..if. .t st i rRRfe OMAUitds hPEliE&ViLBS in other
o EPRlles' 44 Bb4tHnal v ! RBufRe AfiUAifas EDLEANARSIn
substnaNbf edreyn iandtleeenicanmentbet heasltmern 2. | n use,
the screen is bonded to the retention nmenbers 3, 4 in
an identical manner to that described for the

e di e [ gur sagine t LR N a ty i 45 300,
107 B80T s Pl T Brdieclah. PRRLAR, Tonavh SIARERIy

t eRsinPRishEy B Profeitidrs steen rBaratestion Bzarhberendd,odh.nga and 4b,

strap 6 passes directly through the apeﬁ)ur.e (ﬁ Er esel}t .

i n terséoning declesis FepRiiening sraps ¢ art HEPLEHIFGY R Torming

bet ween. Ei gur F InS; 1 tention

sophry Wy Bhef? R b Sl s chRl BSRT0] £id o re

i NigtdrAhers BAS Bbyclai 418 96 atdheach sheeh iasrexanplad s wsiniitm gripper

the event that a winkle appears follown settling.of 1d
15t héascalseoughait waidbibe iaprpgciied dhat SR I 03 Lopgifuction cou

beg}IFt rasoni ‘gal |y bonded to the screen 2 with

spof-HeIHWE®21 at the exact

In use, a rubberised vacuum forming strip 10 is placed against retention
member 3a and a further rubberised vacuum forming 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 to 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.



position of the screen 2 which would easily facilitate
renoval of the winkle. The screen can then be

wao eqvsitdqiedd by passing a tensioning strap 24 througB2@n/001155

5

aperture 23 present in the retention nenber 22 and
applying tensile force to the screen 2 to renove the
winkle. It will be appreciated that the tensioning
arrangenent conprising apertu constitutes an

addi tional inventive feature and finds applicability

in other fornms of screen and retention nenber

attachment. Figure 3 shows a projection apparatus
shdiigugenér shoys ag Ojectiompranpianeiua sPepactgensrally et 400,
2, retention nenbets 3a, 3b, 4 ShONhNg

or AeRBIEE & BRAPaiTh s Paps et MopbFRSas e da and 4o,
f OB d38nink" kﬂ?@leB, dlgerles dMdelbAgatbiesi®es e@nwdhinS each of the
shown as a foil and the retention nenbers 3a, 3b, 4a i
andettntiane meatters hiaan 3bs 4exand ddy aadurithegisedr vapam forming

bars .al t hoygh_ jt w appreci ated th of n :
o s LPudr ap wduldr Dhe SRFEEZh B 3t g Hoif bnd B Ferention
r uhBehhesBa p WA f ObNGe Shéh BhdWnias d¥tAcRd Agaiifisin gripper
retention menber 3a and a further rubberised vacuum

f orirn glthouglpitlwill depippreciatedaihas othesteerrisorl eansbraiction could

10

3b.. One edge ,of the_ screen 2 is then sitioned
betifedMVitieed et Eh?i SR S A gﬁe(gﬁg Rgd; eFpgly as
ru ":s‘ElliEg(g %Z?Y\;\%tg?ef o A9 118 ftbiodihgdPlodeds ahRy be performed

sandw c n the retenti on nenbérs and one

surdxacity @b deberibed @efiguerzssure is then applied to
the edge of the screen in order to bond the screen 2
to the retention nenbers 3a and 3b via a vacuum

ggﬁﬂgﬁg BPERES EmBOHIMEnY AR Hibher Sd Yasilth Poradn 2Rekips 10,

same process Is then repeated for an opposin

edgi ,0f12 hendcil@emay ubkndgnseurtsvler batpten agatemtiosr mnggebers on
strips 12 and 13 and retenti on nenbers 4a and .4b

15

20

25

30

conventional projection apparatus (e.g.. one which wuses 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
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
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

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



The tensioni ng enbodi nent shown in Figure 3 conprises
the sliding engagenent enbodi nent exactly as descri bed
WO pooBi1gare 1. Fi gure 4 shows a projection apparBCTI&B2009/001155
shown generally as 400, conprising a projection screen
2, retention nmenbers 3a, 3b, 4a and 4b, tensioning
straps 6, a series of elongated slots 8 within each of
the retention nenbers 3a, 3b,24a and 4b and rubberi sed
vacuum formng strips 10, 11,712 and 13. The screen 2
! Sm%ngé’"gat 35 cbRipristxihBend16¢ §BtfoPFes@N RS & pd@ 573 order to
4a and 4b are each shown~as extruded al umnium gri pper
babiasaht htagihment wiehhs b5 inppfized gogitionhidesirpér nmeans
of construction could be envisaged. The bondi ng
process may be perfornmed exactly as described in
Fi ?tgnﬁe% A wsNhel §§}?—!t9ﬁ§iaﬂin r omB6&inidt Aeaddeal @ BBstreen 2,
exa y as described in Figure 2. In an alternative
5 enhbeidirrin, usehahe ublecomponarms BimF2opfrieach setengon rpember 50
11, 12 and 13 may_ be_inserted bet nretenti.on . .. .
o scPlaCeh 4y SIS Shile HTGFBaL Hish PRI Rt ITE, Yo tighyening
whi he disad f bKi S 58 tBach retention
o) 1Bpel LR VAT WRORg b B SR ES o0t e
Wi hlenstieip! 50 r egllactheh heavabmaticalty c bat i higsest eeveps|fyom each
used to solve the aforementioned problens. It will,  be .
appeigbbauriag tIeaNtign MeEkayer? Yhﬁ{)e E’cﬁsi@ Hf}?&nf%-r?é wrinkles
hol ey or' | FofMelnidnh fushlll @an exerted
10t eﬂg?qugnl{nnﬁ%a??rg%eoﬁe%tg? Q%t%g? y‘%ﬁe()f\tl)\{oelhtg 1-(;Iglegsdl:iéc‘fvl\lii [l be
r egesesily by hihe speng e5Bnthan mendsdr adjoswhémwean ik mgade by
of the tensioning bracket. Figure 5 shows the self
- t tigbtening gr depweringthe theeadpdemit b The retention
menber 50 conprises two conponents 51, 52 which are
configured to sandwi ch the screen with a cl anpi ng .
acti gl eeaidkdsloydshaeiiccRIf-Gasidriiog aspeg| arthedaivemion is not

menbers 51 and 52. The biasing nmeans 54 gieesszlgo% in
15 gr &imniéed theeiapylar porgegshut gnaghbe @pphied ip ofersshaRed gapeens.
t hey
In one embodiment, the projection screen is a biaxially oriented polyester

foil.



conprise two attachnment nmeans 55, 56 for attaching the

bi asi ng nmeans 54 to two nei ghbouring retention nenbers
wG009/Ts@7hi asi ng means 54 al so conprise a spriPQr/682009/001155

which is held against a threaded nut 60. The

bi asi ngneans 54 al so conprise fixing holes 58 for

receiving a pin 57 in order to bias the attachnent

means 55 in a fixed position igff desired. Figure 7

shows the sel f-tensioning enbodi nent attached to a

screen 2, wherein in use, the two conponents 51, 52 of

each retentlon menber 50 are_pl.aced either side of the

screen 2 and cl anped togeth@FAJ ti ghteni ng and

cl anped together via tightening of the screw 53. Each

retention nmenber 50 will then automatically be biased

away frem eaphin&et glprojectiog rserewt i havimgnizer ré&bnibyn t Imeember

b|a5|ng nmeans 54. |If winkles occur in _the screen_ or

5gr éaniigutedyein yset dpsheini eonteqfuiidd at HaasteQuy tsugfaces o the

nat ur al | ri,n t he a t a

be SHEHE %’;??‘éu E?l g%@ng gf)ﬁ?oosde}n |gtn g@ ﬁeb?ﬁséed%eg? n uat18 §breen,
60 chﬁﬁac’d&ridedhﬁ et giestaotidhalenitee is dlohdé® Bs it kaigen.

aspect of the invention is not limted to circular

screens but may be applied to other shaped screens. In

ong enbod %nr%gtg 3 e& efﬁ‘g?‘f 11 kﬂ%gl i%fh%?&n t%e arePén%fﬁ)' a}nle}(nber is a

oriente

10Pr Qiie&AA P11y U-SRdpddaietbed, I €t enti on msnber
configured, in use, to be in contact with at |east one
surfaces of the screen along at least a portion of at

stoe eofS|dscr n har gcterd sed in t

‘ret risBEFned lﬂoﬁ &y ][Cc?r ‘ﬂglr%cir e‘é’ﬁerein t§8" retention
Schfe@ﬁ'b&%sq@élﬁeg%'tﬁe%@em 1, wherein the retention
menber is a substantially U-shaped menber. 3. A screen

as defined in claim1 or claim2, wherein the

re%gntlgp menber i, s.wel ded .to :;e SCr.e

15 sOreen as defined 1n claim '3' Wherein: Shid welding comprises a

series of welds at a plurality of positions.

5. A screen as defined in claim 1 or claim 2 wherein the retention

member is vacuum bonded to the screen.

20
6. A screen as defined in claim 1 or claim 2 wherein said 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.

25

7. A screen as defined in any preceding claims which comprises one

or more cut-out portions or apertures.

8. A screen as defined in any preceding claim, wherein the retention
30 members comprise means for attachment of a plurality of tensioning

members.



4. A screen as defined in claim3 wherein said welding
conprises a series of welds at a plurality of

w@omdnsams. 5. A screen as defined in claiml PCT/GBat0ai001155
2 wherein the retention nmenber is vacuum bonded to the
screen. 6. A screen as defined in claim1 or claim?2
wherein said bonding conprises a first retention
menber conposed of a magneticopaterial in co-operation
with a second retention nenber conposed of either a
metallic or magnetic material. 7. A screen as defined
in any preceding clains which co risgs one or nor

1 e .
cutd-out Asereednas defiapd in glaun & the Afgchmentmas fogprise a
in_any..pr j aim wherein the retention nenbers
coﬁ%?%%@yﬁggﬂéﬂgg%iattachnent of a plurality of

tensi oning nenbers .9. A screen as defined in claimS8,

the attachnment neans conprise a plyrali

ty. of . .
Sapeilt ur & prajectipn mces?eébhmﬁgsacf%ﬂtl%\ﬁlﬂéb% peRidgtegn In use.
rregb r confi Qg. [ , ' a ) t
l e gfbeoﬁ% Cgﬂ%#gceﬂ%f'ﬂt é&sg{lé;gﬁpfaalbgngog{e féergé\ftl ng?é at least a

POrdor@Bn Obf ait lleast opseedgtgefofsakhisdrany, eehre tebention member
retenti on menber conprising a pluraligﬁ_of apertures
andomprisinglai Praityr ehaperiine andnd Slurakity of depgjoning members

t hrough..t he, aperture ' e ;

wnriise BuTREh TS rer B Spb RrRlb o WWE R SR herein o
108Xt RRdEnt bf cibgh eniedingheeaitit tias ekendsntiaotigh hene of the

retention nenber is flexible and non-resilient. 11. f

scrapertuzes Wetoniaet the retentipnumemher df AlexHie P YRgsylient.

menbers conprise straps, cords or the like. 12. A

proj ection screen having a retention nenber

confii gurgdicrédh S Qlefiredbh chi®ON) aghensin hhattehdasingomembers

surface of the screen al on_g at | east a
comprise straps, cords or the like.

15

12. A projection screen having a retention member configured, in use,
to be in contact with at least one surface of the screen along at least a
portion of at least ome edge of said screen, the retention member
configured to allow slidable engagement with a plurality of tensioning

20 members configured to apply tension to the screen.

13. A projection screen having a plurality of retention members
configured, in use, to be in contact with at least one surface of the screen
substantially around the periphery of said screen, each retention member
25  additionally comprising biasing means configured to bias each retention
member away from a neighbouring retention member, the biasing means
adjustable to vary the bias applied to the retention member when the

screen is in situ.

30 14. A screen as defined in claim 13 wherein the biasing means

comprises a spring or other resilient member.



portion of at |east one edge of said screen, the
retention nenber configured to allow slidable

wepgagsrent with a plurality of tensioni ng menper/€B2009/001155
configured to apply tension to the screen. 13. A
projection screen having a plurality of retention
menbers configured, in use, to be in contact with at
| east one surface of the scre%% substantially around
t he periphery of said screen, “€ach retenti on nenber
additionally conprising biasing neans configured to
bi as each retention nenber away from a nei ghbouri ng
retignt i @n geesderas tdefinedasnnglamears adharsirahe bipsing ymeans
the bias applied to the retention_nenber whenﬂghgi e force
scregprise mechapigal pacans for daapuglly LGTRRYNE nthg B1AHAS

m%&?ﬁt@d%@%?ﬁ)@?éqﬁrﬁgﬁ% GRYYSes a spring or other

resilrient ne screen as defined in claim 13
s5wherei n the biasing neans conpri se nmechani cal neans

for manual Iy increasing the,biasin% force .exerte e foil

betlfieen A REPICPEPR AETESA GoRRRIATNG BebIaRI gy prented polymers foil.

conprising a biaxially oriented polyneric foil. 17. A

retention menber as defined in any of clains 6 or 13

t01%5. YBretBnE6haesember getiefined imaaypf plaosdd ng 13| @i b
which is a foil. 19. A screen as defined in any of
claims 1 to 16 which additionally conprises a

partial ly reflect] ljay.e .
A e

emtting device, a frane, and an at |east partially

transparent screen as defined in any of clajns .1 to 16
and 918 tfo seocen ge defined Ry o Plai’h@édI 8 Fo.CHrigh gfiitionally

screen under_tenslo t e end Sl i ned
at <arbatigr & R ERTH SRYSHEP 1R yodiCacBRSRd SukheC
light fromthe Iight emtting device; the screen

having a front surface arranged such that |ight, . )
15eni20t ehin fimmget projection apparatus comprising a light emitting device, a

frame, and an at least partially transparent screen as defined in any of
claims 1 to 16 and 18 to 19, the frame being arranged to retain the screen
under tension, such that the screen is inclined at an angle with respect to
a plane of emission of light from the light emitting device;

20 the screen having a front surface arranged such that light emitted from the
light emitting device is reflected therefrom; and
the light emitting device being 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

25 image appearing to be located behind the screen.

21. 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
30 the screen along at least a portion of at least one edge of said screen; and

(b)  bonding the retention member to the screen.



light emtting device is reflected therefrom and the
light emtting device being arranged to project an

w0 pmgasdoch that [ight fromthe |ight em tti ngpdEGBe®9/001155
I mpi nges upon the screen such that a virtual imge is
created fromlight reflected fromthe screen, the
virtual inmge appearing to be |ocated behind the
screen. 21. A nmethod for constgjicting a projection
screen which conprises the steps of: (a) bringing a
retention nmenber in contact with at |east one surface
of the screen along at |east a portjon of at |east onge
ed@2. of Aah@lthg)dr@‘eg?ﬁaﬁlj ing @;amﬁai whichraddidppally gamprises the
menber to the screen.22. A nethod as defined in claim
21 Scf-addi tional ly conprises the steps of: (c)

at t@ghi ngrdchehAthd Semhstta Portioof af laist brastigond settecreen to
of said screento a frane or truss nenber by gne or

SmoraefragresdHiusg nrEnbRI BY 0BAOT (QTCASBFIPNAYE MeHiere; and
f to the ! t ensi oni :
rotfba. APREPEIERS S FHich hiBg BT Oral Ty e ATy

rolling the projection screen with retention nenbers
bonded thereto around a cylinder.

23. A method as defined in claim 21 additionally comprising rolling the
projection screen with retention members bonded thereto around a

10  cylinder.



