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The present invention relates generally to an illumnated 5 multi-dis y
apparatus. The invention further relates to a nethod of conposing a
multi-image froma plurality of source imges. BACKGROUND TO THE | NVENTI ON
10 The specification of International patent application No.

PCT/ GB98/ 00800 describegqquﬁffgfIQQEQQay SR uheL @Emnasking grid is
noved back and forth acPess—aﬁ—%ﬁage%g%+d£iﬁ§£e%é§£ei§%e—visual ef fect of
different and separate inages gradually fading or nerging one into the
ot her. 15 The inagg %rid Is formed with a multiplicity of inmage strips

S

wi th adj acehtESPr HEf LNVEYTP6Nt i ons of different images. The masking
idh | : t [ [ - I d
grid has al b£LNale Anadue, Al ; 44 ADSPAEED! (LS Wil 26 19q0fl;gured an

overl ayed on e 1 mage gr reveal "se nes only o

mul ti plisci tyubtidhgplayr apparfiesspecida caivan: Din PGt &GBP8+80808sf aguses
on specific constructional details of the poster display systemand in
particul ar 2" 8GHEssPbn SHERPSIfhiI @ h "WroFotE a9 | FEPE CorkBe¥abitYie®f the
i mage and ngski-ng grhdss Back and forth novenment of 25 the masking grid is
effected by rotation of a camin one direction which has a peripheral
surface shaped so that it engages a roller which is nounted to a front

plate, The shLgBbophe! ol Ret°YRlefa} s masking grid wher by rotation o
The spei fithéi apeefi flikl@riRa | #haknpatk-ant i8AANI GRAHOE Nepplication No.
PCT/GB98/00800 describes a poster display system where a
masking grid is moved back and forth across an image grid

to create the visual effect of different and separate
images gradually fading or merging one into the other.

15 The image grid is formed with a multiplicity of image
strips with adjacent strips defining portions of different
images. The masking grid has alternate opagque and
transparent strips which are configured and overlayed on

the image grid to reveal selected ones only of the

20 multiplicity of 1image strips. The specification of
PCT/GB98/00800 focuses on specific constructional details

of the poster display system and in particular
“compression means” which promote intimate contact between

the image and masking grids. Back and forth movement of

25 the masking grid is effected by rotation of a cam in one
direction which has a peripheral surface shaped so that it
engages a roller which is mounted to a front plate. The
front plate is <coupled to the masking grid whereby
rotation of the cam wvia a motor provides the required

30 movement of the masking grid.

The specification of International patent application No.

PCT/IB98/02137 describes an illuminated display device



PCT/ 1 B98/ 02137 describes an illum nated display device 2 6 NAYj@a? ZZ[‘.EI}
whi ch functions in a simlar fashion to the poster display sy ‘%&

PCT/ GB98/ 00800. The di splay device of PCT/1B98/ 02137 includes a relatively
conplicated nechanical drive arrangenent for sliding the masking grid 5
back and forth across the image grid. Thé mechanical drive arrangenent

i ncludes a j.r_yof osing rollers t i_ch .opposi edges_of the ski ng
grid are fi@dﬁc%%&rpr%fl?%% dri ve®rd ?8?&9?%8?%%002%3 %%%EFIFI%}%H{%BYa a
| ever which dysstawedotip apcir dowws byo @ g¢am Whi cheengdagsl kP agevdicievesc

fulcrumto which the | ever is connected. The camis fixed to a notor which

when rot at e®GT IHRB/ W YBEt i odncdfdes s t Be roralpbadflsci | farpbhcated he
dri [ 1 i3, .t | ) 5 SUVMARY THE
rerve roll gfed é.\?llé&q e tc&lrgﬁgg}n?ﬂq el aé%fggggﬁ??ign]n{%ﬁunq gL

| NVENTI ON Accordi ng to one aspect e present 1nv ere

provi deds an Haddkunknat eflortht iadhiap ayhappanatds gE€0APri SThe: medhspl eyl
frame being adapted to nount a nulti-inmage 20 filmand a shutter film
whi ch are cGHfi'Gur@EFRBIBVERF ay nCdielesnat hBRLTt IR naPPPSidgelilans to

i ncludi ng a,g8HES, L agant sStdd pshof pdiskt enent, idreg nd.he shutter
film having a seri[géso%%q%paqgesand transrpr)]arent E‘:Istrgaﬁrllps ofé grl%gteit'errﬁwn%d
wi dt hs; 25 #fl i hbar driveat orohbems edid o ridtetdicsElldy f pae ldndedopetat ivel y

led to the shutter fil t |t -i fil d digital trol
roahs el ect POeTal 1Y, ChUPFed (64 neP Ffodi o0kt Bt of FaRefTUdl enages

reci procat i pehdslddivrg NOVEIEAtum to which the lever is connected. The
cam 1is fixed to a motor which when rotated in one
direction effects the rotational oscillation of the drive

roller via the lever, fulcrum and cam arrangement.

15 SUMMARY OF THE INVENTION
According to one aspect of the present invention there is
provided an illuminated multi-display apparatus
comprising:

a display frame being adapted to mount a multi-image

20 film and a shutter film which are configured to overlay
one another, the multi-image film including a series of
adjacent strips of different images and the shutter film
having a series of opaque and transparent strips of
predetermined widths;

25 a linear actuator mounted to the display frame and
operatively coupled to the shutter film or the multi-image
film; and

digital control means electronically coupled to the
linear actuator to effect a reciprocating sliding movement

30 of the shutter film whilst the multi-image film is fixed
stationary to the display frame, or vice versa, said films
being aligned wherein the transparent strips of the

shutter film reveal strips of one of the images of the



30 of the shutter filmwhilst the nulti-imge filmis fixed statziﬁamwghﬂ
the display frame, or vice versa, said filnms being aligned whereinth
transparent strips of the shutter filmreveal strips of one of the inmages
of the 2 6 MAY 2004 - 3 nulti-image filmwhilst the other inmage strips are
obscured by the opaque strips of the shulter filmand thereafter novenent

of the mult w7808 Rkt her shittgf; Lkl m grad re a r, of e
| mges of thg nulti-?ﬁhge 5 fiﬁn% Typiggﬁly tl%%%hu¥§g éfi%ﬁ?&%&trﬁg$
mul ti -i mageobiskcmrade bghapes apswpgonakrit® Rsef ertabl ghtiheelrd néat macdndt or

Is one of a_pair qQf linear actuators both being operatively coupled to an
cdge of t he “REREALEE MMt e miFes - Fitko-REE. R5; & GHBAS G
opposi ng edgeaefiatihg SutdLrs dndthgeubti thga_gﬁa%_blsmo!fs tHOURI B -tﬂnég(;@

di splay frame via biasing nmeans wherein 15 said filmis suspended across
the di sphayffifanme. Generally the biasing neans is in the formof one or

nore tension springs connected at opposing ends to the display franme and
the shutter or the nulti-imge film respectively. 20 Typically the

digi tal COﬂtI‘ﬁ/@'icﬁB;QF}S EREPIESLT x PFOTASSAId €hECWUl BNdi i diSCE iR effdace
el ectronically coupled to one another, the processor circuit being

confi gured €B2apedvicgéhogogiadi-tal signal to the linear actuator so as to
control 25 the reciprocating sliding novenent of the shutter or the
multi-image film Mre typically the user interface is in the formof a
controllpan@keferably the linear actuator is one of a pair of linear

actuators both being operatively coupled to an edge of the
shutter film or the multi-image film. More preferably an
opposing edge of the shutter or the multi-image film is
coupled to the display frame via biasing means wherein

15 said film is suspended across the display frame.
Generally the biasing means is in the form of one or more
tension springs connected at opposing ends to the display
frame and the shutter or the malti-image film,
respectively.

20
Typically the digital control means comprises a processor
circuit and a user interface electronically coupled to one
another, the processor circuit being configured to provide
a digital signal to the linear actuator so as to control

25 the reciprocating sliding movement of the shutter or the
multi-image film. More typically the user interface is in

the form of a control panel.

Preferably the processor circuit includes at least one
30 processor integrated circuit, a storage integrated circuit
and a linear actuator control c¢ircuit, said processor
integrated circuit being configured to provide a digital

drive signal to the actuator control circuit for effective



Preferably the processor circuit includes at |east one 30 procgsgaiAY 2004

integrated circuit, a storage integrated circuit and a |inear actuator

control circuit, said processor integrated circuit being configured to

provide a digital drive signal to the actuator control circuit for

effective 2 6 MAY 2004 - 4 reciprocatiny novenent of the shutter or the
f

mul ti-imge Is i,a.the |inear actuyatar. r refera t he st orage
i nt egrated gFFé%?F%Fgllgt?éy?%r%%oP%aﬁz ZQEﬁgﬁEEefﬁb Ebéﬁ%ﬁiﬁf?%w “re
data such asishuwﬁ@rﬂHdrmfﬂé&ﬁ"ﬁﬁﬁuétﬁﬁta-MgEaeEQEEéﬂdﬂi inRars st 4t or

circuit is one of a pair of said circuits each being configured to provide
the digital§Egrarefo FhECHESpetfi vl ittear frawacdr . apr eEERPROMy hevang
digital con - ns_Lnc posi tJ S i rovi des
positioningh%g?gggﬁcet%o %ﬁ%ggrg%essofﬁgﬁacégt.Eﬁg?ée%Te?£+§bI%;%3ﬂyent

posi tiorb sedsorn.i s Generalla- paker lofneensasSuhebAg ciireWiROr id ednin dfhey

| inear actuator. 15 Typically the processor circuit includes an auxiliary

i nput and oBEplt EntS&ifaE FOHL G hpraPenPFHEY GARLLPYRSH &8t iRgivyideurfdis ons
ch a ngk LS at.; nt.r.Ql i .erngl. i receivin
such as sy sfﬂgge?i tsllg)&(&al ¢Q] tté‘l% _fe@gae%tlgeegln%%wy%ﬁﬁgv&f. I ving

control sign rom ext ernal device. era e |l near actuator
i ncl udes a stepper notor having an output shaft being designed to engage a

slide menber ich.is quided b sl eeve or track, the stepper nptor
bei ng el ect ?5?#%5??’93’00‘%@? egl%\t’f‘ﬁn‘e c‘cﬂf&ﬁ%fl! E‘SﬁPFpllr‘ég?fi%%sasd’%%lttld’n
rotate e guhpdl Shalichn opRRSIRE rebadt opRingi rediansand ebfeclpe
reci procating novenent of
processor circuit. More preferably the position sensor is
one of a.pair of sensors being incorporated in the linear

actuator.

15 Typically the processor circuit includes an auxiliary
input and output interface for implementing
additional/optional functions such as synchronisation,
controlling external device and/or receiving control
signal from external device.

20
Preferably the 1linear actuator includes a stepper motor
having an output shaft being designed to engage a slide
member which is guided by a sleeve or track, the stepper
motor being electronically coupled to the digital control

25 means so as to rotate the output shaft 1in opposing
rotational directions and effect reciprocating movement of
the slide member which is operatively coupled to the
shutter or the multi-image £ilm. More preferably the
glide member is coupled to the shutter or the multi-image

30 film wvia a coupling element which is configured to
detachably engage the slide member and the shutter or the

multi-image film for its reciprocating movement.



the slide nenber which is operatively coupled to the shutter ?r M{f&g 2004
multi-image film nore preferably the slide nenber is coupled tﬁo e
shutter or the multi-image 30 filmvia a coupling el enment which is
configured to detachably engage the slide nenber and the shutter or the
nmul ti-image filmfor its reciprocating-nbvenment. 2 6 MAY 2004 - 5

Preferably egaﬁprpa%é?t al so conp ri Sefn a housi n% in which  the display
frame is nmo eferRbY Ltlﬁe BusFREPTE Eﬁud’es}'loélsflr%tl%n‘tﬂhhc?ear
panel hi nged He0 OH 1ROt eI me i@em$ﬁﬁﬂédpanﬁbr@aﬁﬂg¥é%éﬁfyu%ﬁgE%%uyiE%‘ng
wi ndow and 5 the rear panel being adapted for nounting of ‘the apparatus

CGeneral ly tﬁélcdlueﬂ}ﬂsayaf ifamatl @ﬂtﬁ n@edeac tphielelr daxmym@eltot @I oa/mcdtehcax:pess
to both the fhronE g rear 10 spl: % 10 Generall
mul ti-image 7S conpos et?afnreom 1[_1\/\51?5) F Ufspafﬁ?tso‘ﬁjr%‘%l?% é§d6’|w 13ds.

Accor di ng t @henothesr aspaek10f Hdirdgr egaaptéaverﬂdzon hbehLingS deethed of
conposing a nulti-image froma plurality of 15 source images, said nethod

conpri si ng PRPAFAERS -of : GEpERPAYeddle l%pbwrélmwz ofs sbingedf iticesthe
cont ai ni ng §__9_,ng anrga_gecod or g eg(pg%gl n90t8 EP - ectl ve C?ﬂaur ality of
S’I’ede

source i mages; ect ter M ned st Fi al d 50 dat a
from each ofthtehell&b.lra@l |ﬂryan@f source files; and storing said strips of
source imge data in a target file having inage data corresponding to the
mul ti-image, said strips being stored at assigned addresses in the target

file. 2p Generally the multi-image is composed from two (2) to four
(4) source images or files.
According to another aspect of the present invention there
is a method of composing a multi-image from a plurality of
15 source images, said method comprising the steps of:
opening each of a plurality of source files
containing source image data corresponding to the
respective plurality of source images;
selecting predetermined strips of said source image
20 data from each of the plurality of source files; and
storing said strips of source image data in a target
file having image data corresponding to the multi-image,
said strips being stored at assigned addresses in the
target file.
25
Preferably the step of selecting predetermined strips of
image data involves calculating and initialising read
addresses for each of the source files. More preferably
sald step also inveolves reading said strips of image data
30 from assigned of the read addresses for each of the source

files.



Preferably the step of selecting predeterm ned strips of irra?agdﬁgﬁezcﬂq
I nvol ves calculating and initialising read addresses for eac f
source files. More preferably said step also involves reading said strips
of image data 30 from assigned of the read addresses for each of the source
files. 2 6 MAY 2004 - 6 Preferably the §tep of storing said strips of
| mge data ﬂ et_file_involyves caLcuIatHgg and. initialising wite

[

n tar f
addr esses foF%é%gééﬁgeYh?iﬁggﬁwﬁ BFeF &PdbISP Ehi H- T 8RR p 4l S"4IR oFIER
writing sai drst ki psagfet MegEl datifdi0md eagkafctibg saupceifiit €8118in
assigned of the wite addresses of the target file.” Typically the net%od
i nvol ves a prdltieniaidsesied bPr bhal ysragteddleof tMmrsaurekefibly said
ensure they ar 0 i Wi th.subseguent steps. re typically_said
preliminary Sgcte p]a?lnsg Eglg‘s’bg{ﬁgsi SEASE S WS ?%rég%hsg/ﬁ lg}agyega‘g%aofffﬂ@
source f&l egadh r edftitme t ogohircéheriagged tomgediead (It F)ter sieiie i)
the colour node; 15 iii) the conpression settings; and/or iv) the
phot onet ri ¢ &d¥&sses &f dihsdiairfs.tiGheral Iy the nulti-inmage i s conposed
fromtwo (2) to four (4) source images or files. 20 Alternatively or
additionally the nethod involves creation of a shutter image including a
series of adjyadentllytrartspareathadd opagleecst riaps,prdia rsimgter st@ge LI ng
_ configured to aoverlay or underlay the multi-inmge wherein 25 the
transpar ent YiSe g e®eGhst @ht iH1T y SRUTGFedE M BR atg ensure they are

10 compatible with subsequent steps. More typically said
preliminary step includes but is not limited to a check of
each of the source files in relation to:

i) the tagged image format (TIF) version;
ii) the colour mode;
15 1iii) the compression settings; and/or

iv) the photometric interpretation settings.

Generally the multi-image is composed from two (2) to four
(4) source images or files.
20
Alternatively or additionally the method inveolves creation
of a shutter image including a series of adjacent
transparent and opaque strips, the shutter image being
configured to overlay or underlay the multi-image wherein
25 the transparent strips are substantially aligned with and
thus reveal one of the predetermined strips on the multi-

image which are from one of the source images.

Typically the method further comprises the step of writing
30 registration marks image data to a predetermined address
of the target file, said registration data providing
registration marks on the multi-image which assist in

alignment of the multi-image with a shutter image.



thus reveal one of the predeterm ned strips on the nulti- irrageMiquaEqu
fromone of the source imges. Typically the nmethod further conprises the
step of witing 30 registration marks inmage data to a predeterm ned

address of the target file, said registration data providing registrat
mar ks on the nulti-inmage which assi st tn? alignnment of the nmulti-inmage

a shutter

under st andi R§ df

i on
with

image. 2 6 MAY 2064 7 Additionally or alternatively the nethod
involves witing of the following data to predeternm ned addresses of t
target fileAdBitliocaaldyr orfelenecaabarelandhd ijeohddr iassilsieantwrid kg
BRI EF DESCRIPquy OF THE DRAWNGS In order .to achi eve a_better

& héodOid9 18267 4% BFedBREITAVEHR! idHHER$7%F ePfedhe

enbodi ment ggr?@t ielihwm nated nul ti-display apparatus and a nethod of

conposing a nu

ti-image froma plurality of source inmages w |l now be

descri bed, by wagodbuexamdfleecomey bam;t land ef erence to the acconpanyi ng
drawi ngs i n,which;,15 Figyre lis aégfrspective view of an illum nated

mul ti - di spl &y’ apPaF&Eugs

At o

Figure 2 is a front el evational

of a display frame of the nmulti-display apparatus of Figure 1; Figure
a side elevational and enlarged sectional 20 view of the display frane of

Fi gure 2;
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of the present invention a preferred embodiment of an

illuminated wmulti-display apparatus and a method of
composing. a multi-image from a plurality of source images
will now be described, by way of example only, with
reference to the accompanying drawings in which:

Figure 1 is a perspective view of an illuminated
multi-display apparatus partly opened;

Figure 2 is a front elevaticonal view of a display
frame of the multi-display apparatus of Figure 1;

Figure 3 is a side elevational and enlarged sectional
view of the display frame of Figure 2;

Figure 4 1s perspective and elevational views of a
linear actuator taken from the multi-display apparatus of
Figure 1;

Figure 5 is a logic flow sheet of digital control
means of the multi-display apparatus of Figure 1;

Figure €6 is a schematic illustration of a user
interface;

Figure 7 1is a block diagram of the overall structure
of a method of composing a multi-image from a plurality of
source images according to one embodiment of the
invention;

Figure 8 shows two sample screens of a user interface

of the method of Figure 7;

he
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25 neans of the nulti-display apparatus of Figure 1; Figure 6 iﬁ a
schematic illustration of a user interface; Figure 7 is a bl dc MAYagZIC&‘m of
the overall structure of a nethod of conposing a nulti-inmage froma
plurality of 30 source inmages according to one enbodi nent of the

I nvention; Fi gure 8 shows two sanple ser&eﬂs of a user interface of the
met hod of Figure_7; 2 6 Y .2004 re 9 is a flowchart show ng
various steps i niadV&E i ardl y& n%l&’ "i%s O Edth oitethe

sour ce i MagesivcARdaFi Gl gndDyé sng Bhow efﬁarsto@cet hei vag i egseat:ep%f 5che
I nvol ved in conposing a nulti-inage fromthe source files. DETAIL

DESCRI PTI O\IS@JWHEIMREEERREDCENBODI MENTS As shown in Figure 1 there IS one

enbodi nent of an i mq@tecll rru!ati-glsplalﬁ par at 10 conp rising a 10
di splay frame 12 r’rguﬁted et W8ena Froft AHA A r@ uLAp elvaﬁl ANy 15K ch

are hinged taveneeananheompbd iuld imuldiisphayamamttise hiscdesigned to
function in a simlar nmanner to the poster display systens of the admtted

prior art where a shutter filmis noved back and forth across a 15

mul ti-i mgepkl h I pfb to the rear
pane: |16.gTﬁg'rb?}6ﬁtE %Eglcﬁgﬁﬁggngﬁg% #f%%t%)ét orm a housi ng.

General | y, nbe shbitwh- diapl Bygappar at ushdPe20i$ S dsmelnt@ﬁbcbd)lraemal lor i her
support structure by one or_ nore brackets (not shown) fixed to the rear
panel 16. ThélUWfigatesdhd PeAF1pahePsays ARPAG Y| udd pefPHBE&PLIAFantes

10 display frame 12 mounted between a front and a rear panel
14 and 16 which are hinged to one another. The multi-
display apparatus 10 is designed to function in a similar
manner to the poster display systems of the admitted priocr
art where a shutter film is moved back and forth across a

15 multi-image f£ilm.

The display frame 12 is hingedly connected to the rear
panel 16. The front and rear panels 14 and 16 together
form a housing. Generally, the multi-display apparatus 10
20 is mounted to a wall or other support structure by one or
more brackets (not shown) fixed to the rear panel 16. The
front and rear panels 14 and 16 include perimeter frames

18 and 20, respectively, fabricated in this example from

spray painted or powder coated steel. The front panel 14
25 includes a transparent plastic, toughened glass or
polycarbonate window 22 mounted across its frame 18. The

front panel 14 also includes locking means (not shown)
designed to releasably engage the rear panel 16 so as to
inhibit tampering.

30
As shown in Figures 2 and 3 the display frame 12 is shaped
generally orthogonal with a pair of opposing longitudinal

elements 24A and 24B interconnected at adjacent ends by



18 and 20, respectively, fabricated in this exanple from spray} }gaMF\Ye@[;gqr
powder coated steel. The front panel 14 25 includes a transparent plastic,
t oughened gl ass or pol ycarbonate wi ndow 22 nounted across its franme 18.
The front panel 14 also includes |ocking neans (not shown) designed to
rel easably engage the rear panel 16 so-a§ to inhibit tanmpering. 30 As

shown in Fiqures 2 and 3.the disp fr I s shaped ener.al | ,

ort hogonal witH' & patT &€ i n%g*oﬁéﬁ%{rﬁ%l%%al I é%ﬁﬂ AFA’tan8¥?ﬁElc

i nterconnect&tkbeatt 2¢lj asenh preFiby ZHEMAY 2004 ar Lo tEROSNEESLa®! BORALS
26A and 2613. A transparent plastic sheet 28 is in profile shaped simlar

to the di spl¥d- frarmie 12laptd Pl &dged siRéet 138 ifdxkidxediot othhe opposing

transverse f nts 26A and 263 SO at_ i S sli.ghtly outwards.
Anulti-i rrag{e {ﬁ%’%%g i str |m>?ederi(sepgf1%8na%§/£t oapt(%eeg}ﬁgpfgy l3‘1'?‘32:”9 2. E’ﬁws
shutter &il mBxhingi nehekyraver! ays t k@lshutitergel i 140130, Bot highernukli -

I mge and shutter filns 30 and 32 are in profile shaped orthogonal and are

of similar iR t 5Ot HelQli §pisay a0 frame 12- OpposFhRytErindiidimsel3edges

of the shutter fi 2 p t e tiyve u I .
transverse fl?gtrrlerﬁale e1 n?gég%%9gng%%6§%\ﬁ€a{%bﬁr aé‘?ﬁg ?rééns%%m} (a:ﬂg? SB%E%I‘IE
form of a seimizg: ohnfendiurteapr fngsssdeh and 34. dbe | tporgwiills bsheped

mul ti-di spl %a}%ar atus of this exanple _includes a pair of linear
actuators s I hoaRrfe D OtheS bR hy FLMERS 1P SandC o fdieat AV 8PYaY

coupl ed1p0 theme 12. Opposing transverse edges of the shutter film
32 are couplied to the respective upper and lower
transverse frame elements 26A and 26B wvia biasing medns
which is in the form of a series of tension springs such
as 34.
15
Importantly, the multi-display apparatus of this example
includes a pair of linear actuators such as 36 mounted to
the display frame 12 and operatively coupled to the
shutter film 32. The linear actuators 36 are designed to
20 effect a reciprocating sliding movement of the shutter
film 32 across the multi-image film 30 which is fixed
stationary to the display frame 12. Thus, in operation
transparent strips of the shutter film 32 reveal strips of
one of the images of the multi-image £film 30 whilst the
25 other image strips are obscured by opague strips of the
shutter film 32. Thereafter, movement of the shutter film
32 gradually reveals another of the images of the multi-

image film 30.

30 As best shown in Figure 4 each of the linear actuators 36
of this embodiment include a stepper motor 38 having an
output shaft 40 which is designed to engage a slide member

42 whereby rotation of the shaft 40 in opposing rotational



shutter film32. The |inear actuators 36 are designed to 20 eff
reci procating sliding novenent of the shutter film 32 across t

£B'MRY 2004

multi-image film30 which is fixed stationary to the display frame 12.
Thus, in operation transparent strips of the shutter film 32 reveal strips
of one of the inmages of the multi-imgddi-lm 30 whilst the 25 other inage

strips are qgbscured by o ue strips of the shutter film32. Thereafter,
%tl er e&%% ¥ thfe § s of

FESH =932 TGraBua Py *réveBPE BRBEheP - of

novement of

the multi- inep@e fidon 307hd0 As phestsrsrown é ni fkgyles4 aead iofalt

herddnear

actuators 36 of this enbodinent include a stepper notor 38 having an
out put shaf er40"Whtehd! s wesilynedgegesngage ca reisicgedigithe shape dwaradye

rotation of shaft 40.in_gopposing rotation 2 VAY _26 -1

di rections épggctsgl?we@i p%%cé:?lieﬁgsslrrlocgeen%% ot t%é sﬁ%ee Sf%ré%ﬁermeﬂr%er'rh‘lez
out put shaf tis4Gniidddidps & helégaé @uROVess or4" thirteadivh Woh Ch tengeRs- By
correspondi ng shaped groove (not shown) in the slide nenber 42. The slide
nenber 42 5€P93ggisded By atBieeRAicH s 420RFERUGRLER i2f sthgapmylti-
engages. |nsthi ril onst ti f.t |- di spl @HQI;H

the |inear ggtgggta%? aédé%gsﬁrr%sﬁn?gdrcp% lt %g%tfpp%ftﬁﬁaé\fsvégsggf ?Aéérre el enent

I ncor por at ed
in each of the linear actuators of this enbodinent. The sensor 48 is

el ectronically connected to the controller PCB 52 to provide positioning
referencg. akn tRbsnembediFRNired hQ SQRROrs 48, | $J4itdQRT edahen the o
slide nenber 42 reaches its "highest "hone" position. As shown in Figure 3

26A. 10 As shewnpiperFicgures e ssnd range Edsaddron 23nsor 48 i s

atys 10

each of theinceepcratedat arns sach agof the linear actuators of this

15

20

25

30

embodiment . The sensor 48 is electronically connected to
the controller PCB 52 to provide positioning reference.
In this embodiment, the sensor 48 is triggered when the

slide member 42 reaches its highest “home” position.

As shown in Figure 3 each of the linear actuators such as
36 are coupled to the shutter film 32 wvia a coupling
element 46. The coupling element 46 is in this example in
the form of an elongate hook member which at one end is
coupled with the slide member 42 and at an opposite hooked
end releasaby engages an opening (not designated) in a
corner portion of the shutter film 32. Reciprocating
movement of the slide member 42 as effected by the stepper
motor 38 thus translates reciprocating movement to the

shutter film 32 via the coupling element 46.

The multi-display apparatus also comprises digital control
means electronically coupled to each of the linear
actuators 36 so as to contrel the reciprocating sliding
movement of the shutter film 32 across the multi-image
film 30. Figure 5 is a logic flow diagram depicting one

form of the digital control means shown generally as 50.



36 are coupled to the shutter film32 via a coupling elenent ,
coupling elenent 46 is in this exanple in 20 the formof an el iﬁ%a’%‘gﬁggg&

menber which at one end is coupled with the slide nenber 42 and at an
opposi te hooked end rel easaby engages an opening (not designated) in a
corner portion of the shutter film 32.- Rdciprocating novenent of the slide

nmenber 42 as . effected lby the s eﬁger 25 notor 38 thus translates
reci procati gslemﬂeﬂeqfetrﬁ tS°FhESL SHERTEr CPIMPRT 885y Pa RURE SSHIRH | gr B Eheh?  46.
The mul ti-digpl ay 2pRAr at Hee k8L CAIMIHISess diigl t@he CRRLLP! o F MBANS it ro

el ectronically coupled to each of the Iinear 30 actuators 36 so as to
control thepagslpr 8dati ngThei ddrngresovenenirmfitt hé2shust ecofif iguB@dactoss

the multi-image . film 30. .Figure 5 i | ogi ¢ fl ow di agr.am depi cting one
formof . he gl A CaNEr P It ahol Sor 411y EaE G0 Horts IARAITeRS . | i
The digisal c@M'rak MaANSCORR! | 685 MM SESTYe CrEEUpEoedt i8R0 &1 H8ekg
interface which is in the formof a control panel 54. The processor
circuit 52 meveswritgrledhe shebvedefaldi gt al Thiegmoaassmec bfcuhe $2 near
actuators 5, h as 36 s t ontrol the reciprocating.slidin novenent
of the shut tlz#éclﬁclaer%S . %ﬁg%ber%@%sstépgg Fgglefi SEQrFH%Fudgg’a %ro%%%lé%?e

integrated dnteditat®® a&istariage s8 ntegHat e ciiaid Set@dtbn | édgaFol
actuator control circuit 60. The processor integrated circuit 56 is 10
confi gured CEFHUH déla di githe RIKETYnallttEIREeActTHEDRiEontF ol i

i near 50t useat oan ae S RSN of agy mioor sred O A ES 7R TR
: ge i'ntegrated circuit 58 in this
enbodi ment ackuatdrhecbormodf anr&ER2PROMbeifpg deffgneiveo séotproadaing
movement -of the shutter 32 via the linear actuator such as
36. The storage integrated circuit 58 in this embodiment
is in the form of an E?PROM being designed to store data
15 such as shutter film alignment and timing setting data.
The 1linear actuator circuit 60 1is one of a pair of
circuits each being configured to provide a respective
digital signal to each of the linear actuators such as 36.
Additionally, the processor circuit 52 alsc includes an
20 auxiliary input/output interface 68 which is configured to

transmit and/or receive digital signals such as

synchronisation trigger signal.

Figure 6 schematically illustrates one form of a user
25 interface or control panel 54 of the illuminated multi-
display apparatus 10. This control panel includes a

three-digit display unit 62, three control buttons marked

w-#, »r* for function, and *“+7, together with a reset
button marked ®“R". The control panel is connected to the
30 processor circuit wvia a detachable cable é66. The control

panel 54 allows a user to configure the way in which the
multiple images are displayed and also allows a user to

perform shutter film alignment when necessary. In normal



15 such as shutter filmalignment and timng setting data. The Bigheay 2{;04
actuator circuit 60 is one of a pair of circuits each being configured to
provide a respective digital signal to each of the linear actuators such
as 36. Additionally, the processor circuit 52 also includes an 20
auxiliary input/output interface 68 wH cl® is configured to transmt and/or
receive digital _signals such as synchronisation trigger signal, Figure 6

schemat i cal IPTHAURT at'd¥® ot Fe m ACHRHTS 2%:F it eFF acd® or VBbHlr of TPanel

54 of the ilddndmatedy nylticHl SpLay¥e3RRRAT AU 185, This, GRRIHRIs1RANEE i ve
includes a three-digit display unit 62, three control buttons marked -",
"F" for fundtieonshatder+ fitogeBherimi tth aerépepchitingn saikedg" Riot The

control panel_ jis c necteﬂ to.the go rogessor. circuit_via a detachabl e
e Pyl g

cable 66. TRETSHH rol° Panet  542SF UsEP €5 EhfF ure” t ARty TA%%ni ch

the mulsipledpgmges are 4i spkayed abdeal sOuglehOWaa USRI rd®: HLFROF NbE
shutter fllnlallgnnent when necessary. In normal 2 6 MAY 2004 - 12
operation t &9 i déaeazct ¥aEBRECEECHEEN 3@SwhBEh B e MWBENt BEPREA LIS Yt hieo

| |y dii { t fi '
oo pr ocat | 5 A nbRRGE Con 7 08¢ THE RIS | vage 1 m S0l g5 s gel

ef fect multisdi.mageThidi splagnmenta pesvidennoder aesHsdr 68n thstructegrt her
of the linear actuators such as 36 to nove separately to_ performshutter

film32 ali GRARATA% IHE" cBfit PGl FEhetReB40e TRESTEF grieie poRF eBEAC !
each of1phe diingarn S€tURLOESPRYADN agH36 Lan then Resst yfdidh e way
integrated 10 circuit of the E2ZPROM The user can al so programthe way in
whi ch the milnti phécdhmagbs amaldiipgleayédag®gpi gak displayed. Typical
programmable options are display time for each image and

transforming time between two images.

15 Figure 7 is a block diagram of the general structure of a
method of compeosing a multi-image from a plurality of
gource images. In this embodiment the multi-image 1is
produced on a translucent image film made of Duratrans.
The multi-image 1is the result of a laser photographic

20 output from a target multi-image file. The essence of the
invention resides in composition of the multi-image file
from a plurality, usually two to four, of source files
each containing source image data corresponding to the _
respective source images. The resultant multi-image of

25 the target file includes adjacent strips defining portions
of the different source images. This multi-image is then
used in conjunction with a shutter film or masking grid on

a poster display system.

300 The method of this embodiment of the invention allows a
user to combine two or more image files to compose a
multi-image file so as to accurately produce a multi-

image. = Similarly, the method has the capability of



programubl e options are display tinme for each inmage and trangfprMahdp§ nme
between two inmages. 15 Figure 7 is a block diagramof the general structure
of a method of conmposing a multi-imge froma plurality of source inages.

In this enbodiment the multi-inmage is produced on a translucent inmage film

made of Duratrans. The nmulti-image is t¥e result of a | aser photographic

20 output fr ar get lti-image file, .The .essencg. of _the_invention
cirg(ﬁ‘lc'tltrl{ggnao1r°T'311%[uthtter 1295 WthPll e” conPlg‘ﬁ%&altf)t - u'éﬁeoﬁily

resides in (Porrpom e mul hage froma

two to four,imfcswiuiger {ohewitBache antad Ni NSO UE 6€ pirBa@Redailde fading
corresponding to the respective source images. The resultant nulti-inmge
of 25 the t&gerergiedi rdifedds @flj BEdhiPSEr ILFRIES | BF n§eporibeds 1of thae

different squrce. ijjages. This nulti-image is then wused in conjunction with

a shutter fi'llmor nasking grid on a poster display system 30 The nethod

of this Bnbodi mrent of the invention allows a user to conmbine two or nore

image files to conpose a. multi-image file so as to accurat%%iy produce a
A

multi- i mg@ TR | of | yShPHE métifod FREPYIe ESPABRFI t PTOCUSes MEY 2088 13
produci ng a cRlHdRN ddfRoCothi by diS,ant | gHr edilia beciissdimbfccopjtunctpgn

with the multi-inmage produce the fading or nerging effect of multiple
i mages as desorriiedr whaweimprior art. 5 Figure 8 shows two sanpl e screens

produced by e RS hadgLoays or ol par e ol L spubedl st oL the, o
10 this example the size, of the multi-image target
file;
(ii) detadls pertaining to the various source files
' including their 1location format and properties can
individually be specified.
15
Figure 9 is a detailed flowchart representing the wvarious
preliminary steps involved in analysing and formatting the
source image files £from which the multi-image is to be
composed. These steps are designed primarily to ensure
20 that the source files are compatible with subsequent steps
involved in reading data and then writing it to the target
file. Otherwise, the specific steps of Figure 9 are self-
explanatory  and, it should be appreciated, merely
exemplary of this embodiment of the invention.
25
Figure 10 illustrates another detailed flowchart outlining
the wvarious steps involved in composing a target file from
the wvarious scurce files o©of the source images. The
general steps involved in composing the multi-image file
30 are as follows:
(1} each of the source files 1is opened and the
respective image data checked to ensure that it is

of an appropriate and compatible format;



10 this exanple the size, of the nulti-imge target file; (ii)zgepmviyl%fm]fJi
pertaining to the various source files including their location form nd
properties can individually be specified. 15 Figure 9 is a detailed

flowchart representing the various prelimnary steps involved in analysing
and formatting the source image files f¥mwhich the nulti-inmage is to be

conposed. These-steps_.a desitgned primarily .to ensure 20.that, the source
files are cg%gti bfe‘?%ﬁ%tsgzgqu‘gnt"r&g@&s‘? xﬁlr?\%olaves TR rle%%i%‘érﬁ%tgatéﬁd
then witing it togsifhe;target file. Oherw se, the specific steps of
Figure 9 are self- explanatory and, it should be appreciated, nerely

exenmpl ary of (itlHi)s HhagRli ABhe oF tIead izt i oach 28L Fither sorrrqe | fstest ok
anot her detail ed fﬁfﬁﬁ@%%m?x‘fé{ii Q&ggesggg_vari ous steps involved in
iTe

conposi ng a target rom the varrous’ source files of the source
i mges. The (igenerthe siepsgei dsohvedadn feampasiengdihe-anufiies magewtiteen30

are as follows: (ig each of the source files is _opened and the respective
i mage data checked ® ot ehst?EIthat 11 #5 23F13RCHppHEPFEFELE fand conpati bl e

format; 2 6 MAY 2004e- dhfic{iidag® et dille Larcreakad Wt hoargheckhi ed
strip data size; (i1ii) 1mage data is read fromeach of the source files at
predet erm ned addréssestly (fxgmthe comgetdat&eead fremrt hphsbographites
s written device to produce the multi-image itself.
10
Otherwise, the specific steps in composing the multi-image
target file are detailed in the flowchart of Figure 10.
The software of this embodiment of the invention also has
the capability of producing “registration marks” in the
15 multi-image to assist in alignment of the 1image strips
with that of a shutter image. Conveniently, the adjacent
transparent and opaque strips of the shutter image may be
produced from the software of this broad aspect of the
invention and wherein the shutter is made of image setting
20 film. The transparent strips of the shutter are composed
in a simila% manner to the image strips which are
extracted from the source image. Therefore, the
computerised and digital methods of composing the multi-
image and shutter films achieve a relatively high accuracy
25 and consistency with an excellent fade-in/fade-out or
merging effect. Accurate alignment of the shutter and

multi-image films are also achieved with the assistance of

registration marks provided on both films.

30 Now that a preferred embodiment of the invention has been
described in some detail it will be apparent to those
skilled in the relevant art that at least an embodiment of

the illuminated multi-display apparatus and the method of



to the target file at assigned addresses; (v) the nulti-inmge dal § MAYe2(An
then be outputted directly froma conputer to a | aser photographic device
to produce the nulti-imge itself. 10 O herwi se, the specific steps in
conposing the nulti-inage target file are detailed in the flowhart of
Figure 10. The software of this enbodi nEnt- of the invention also has the

capability of producing "registration marks" in the 15 lti-inmage to
Soiot i n alogRRAR DTy F P acBRgEr OT vk « RLURAL SoF S ls R TEe | Ragaes
Conveni ent | \had he: adianentne tfANSRM RNtaBPchORagye strips of the shutter

image may be produced fromthe software of this broad aspect of the
i nvention and)wher efhet haldmmirgteds made iofdiispdgey setppamp2@s f i permihe

transparent strips of the shutter are co ed in sim|ar ner to the
i mage strips which &r& ra%fr aac]’tle%“?errgtm ?Eg%zqoeur %%UF%ﬁe.anfﬂeTg?g?é,lm?%%
conput erssed and di gilak REthogise ofl jgeEROS AL ther MHhBI digidEgec8ntrol

shutter filns achieve a relatively high accuracy 25 and consistency with an
excel l ent fade-in/f@88l%8ut or merging effect. Accurate alignnment of the

shutter and ,;myl ti-j fi e al sa achi it assi ce
registrati on( lrrrmratr ks %?g\%‘?%e%ég‘rs\t}g%t h(ﬁfﬁq;rf% fgj\ﬁels%v#t h%terag%pr éf era%gg c8h
enbodi ment of the ipregrhonthes diearl aydesomé baddi n raons odetiaid dspeed | §obe
apparent to those skilled in théirel evant art that at |east an enbodi nent

of the illuninated®fiuFPi C4PEpFafapFaFaRFuY1aHE 1t RE IRETRGd 30 2 6 MAY 2664
- 15 cogposijng )a Muhbi - 1d@ae-d5ein aphurabity HfnSQUNSEI | MREeS oPasa sl
| east the foll ow ng advantages:
synchreonously and/or interactively with other
devices;
(iv) the multi-image apparatus is relatively simple in
construction with reduced mechanical parts;

15 (v) the method allows for composition of multi-image
film having image strips of relatively high
accuracy and consistency; and

{vi) the method provides multi-image £ilm which in

conjunction with shutter film provides an enhanced

20 “merging effect”.

Those skilled in the art will appreciate that the
invention described herein is susceptible to variations
and modifications other than those specifically described.
25 For example, the transparent window may be in the form of
a lens which produces a 3-D image. The apparatus, and in
particular the linear actuator, of the described
embodiment may be actuated by a timer so that it operates
during predetermined periods. The apparatus may also
30 include movement sensors which activate a sound system
which is incorporated in the apparatus. It should also be
appreciated that the multi-image f£ilm as opposed to the

shutter film may be reciprocated via the linear actuator



(1) the illumnated nulti-display apparatus permts accurate a?iﬁgmnpngf
the shutter and multi-inage 5 filnms via the linear actuator and digita
control means; (ii) by using the digital control neans a user can program
the display time and transform ng speed so as to create different visual
effects; and 10 (iii) the apparatus can Ise configured to operate
synchronously and/qr interactjvely wth other _devices; (iv) the

mul ti - | Tage “RpPERIRY |14 o § el YAErRpl o 1R LeORSE: &&q&tﬁ{?% tPE5BdRed
mechani cal  par tiSimiked Viot PReMBithadhel! | W F OEmEOAPAShE ! @R LOTrJBHdy -hapge
filmhaving imge strips of relatively high accuracy and consistency;” and
(vi) the neehdengr ovodesrantical hpgeary | Menhiash whictonpuorides wikear
shutter film_provides .an enhanced, 20 "nerging effect". Tho kKilled in
the art il FeRIBFEERRte nACHIE™ VB Ton Tbcribed HETEPHLTS stAZepti bi e
to variajiogggiard nRdidigati ons pehetibhanct hose mepeddd ical domsissaid bed.

25 For exanple, the transparent w ndow may be in the formof a lens which
produces a SubtimigegeTheckppamages dadied dantparad cihathehesdquyasarfiles
actuator, of _the described . e di nent .nmay _be actuated by a tiner, so_that

't oper at es TdURNG BB A NLY PRYi SHEta e ashTh Sy AT Soed
i ncl ude noveerERXtIENSHS aid ChracteMate a sourgkisysiesm WIMRh iages of
incorporated_in the apparatus. It should also be appreciated that the
nul ti-i mage HEl HAE SHpbiast Gaphele sAULEEr SHMihdryWhRr ¢ eENBr détr¥ed @f a

the lingar agLuatohet iMAY B0 provides animation.

All such <«variations and modifications are to be considered
within the scope of the present invention the nature of

which is to be determined from the foregoing description.



- 16 to display the nulti-inmages. The linear actuator need not 2 §eMAYni(j¢d
to the stepper notor enbodi nent but rather may extend to practically any
devi ce which provides linear reciprocating novenent which can be
controlled via a 5 digital control. In relation to the nethod of conposing
a nmulti-imge, the inmage data contai nedl7n-the source files nay be of
practically . e..l jided i1 . .cg be extracted and witten
to a target —\ﬂﬁéﬁﬁi T bR PRy ) ?3 te simlar
where the imge o 10 the target file then provides animation. Al such
-variations and nodifications are to be considered wthin the scope of the
present invehti orf® hiel hamipreted mwhiéhdispiaybePHeratrEnegmpréminge

foregoi ng descripti Qk 004, - 17 - CLAI Fl NI NG THE | NVENTI ON
ARE AS FOLLOAS: B ﬁgsPﬁf"gmﬁa“%dobr%ﬂql-%?%%F%%&Spﬁog%%uts %O%L $rAgadg

di spl ay franfilei agdadapsadttermfdlm awhitibhi -dr@geon$ibulr-gdanth acebut hor

fil mwhich are configured to overlay  one another, the nulti-image film

i ncluding a E& i é§061%eradj lentmiditdi-d&agre dftier dMclufigss andameshatt er
film having g 1S .opa - par. trips . af edel er i, ped
wi dt hs; 10 %‘?ﬂl%é@acs:?gé %r %uﬁ?ggé%%ﬂ?hgn&%&eﬁéﬁ?rgﬁg a%l oéplgra ?@el y
coupl ed to theeristwttaer d$etiesr the ophduei nagé Erhneppandndi gstalipeonbrol
means el ectronically coupled to the |inear actuator to effect a

reci procati if ?Rﬁ%@%@e‘ﬁbﬁm% of the shutter filmwhilst the

mul gl | foge Filmyg sifiheaed SAGEUOPSEY rlRrith® disPlede TAABB1a9" M4t VERSR,
sai ilnms

operatively coupled to the shutter film or the multi-image
film; and

digital control means electronically coupled to the

linear actuator to effect a reciprocating sliding movement

15 o©of the shutter film whilst the multi-image film is fixed

stationary to the display frame, or vice versa, said films

being aligned wherein the transparent strips of the

shutter film reveal strips of one of the images of the

multi-image film whilst the other image strips are

20 obscured by the opaque strips of the shutter £ilm and

thereafter movement of the multi-image or the shutter film

gradually reveals another of the images of the multi-image

film.

25 2. An illuminated multi-display apparatus as defined in
claim 1 wherein the linear actuator is one of a pair of
linear actuators both being operatively coupled to an edge

of the shutter film or the multi-image film.

30 3. An illuminated multi-display apparatus as defined in
claim 2 wherein an opposing edge of the shutter or the

multi-image film is coupled to the display frame via



being aligned wherein the transparent strips of the shutter fi}§ MAYeZ0k
strips of one of the inmages of the nulti-inmage filmwhilst the other 1 mge
strips are 20 obscured by the opaque strips of the shutter film and

t hereafter nmovenent of the nulti-inmage or the shutter film gradually
reveal s another of the imges of the nul¥§-image film 25 2. An

i1 uni nat ed ol i s di %BEB% W@f@{ﬁss%]iddeﬂmd il sﬁgggﬂp%d“@e&%& tPhe
| i near actuator 1s one of a palr of i near” actuators  bo bel ng
operativel y cicypplasd firoaren. edge of the shutter filmor the nmulti-image
film 30 3. Anillumnated nmulti-display apparatus as defined in claim?2
wherei n an opposi ng edge of the shutter or the nmulti-imge filmis coupled

to the display frﬁﬁeiYiﬁmgngt%Yngﬁ%—'diis%IAaﬁj ﬁ#ggrg@égsa%e&eefg%é@i dfilm

i s suspended across the display frane. um nated nul ti-display
appar at us as lddfm nedwlere bn cthenb3ashegemaanke ilsi asi ntherefosm i sf i onéherf orm
of one or nore tension springs connect ed at . opposi ends to éhe disgéay

frame and t R€*hutEEFLGP « R MIPEi -SHRIYE ST ni- ré£88ﬁfpgelig 908 W

i I'1um nat ed qadgliaei $phak appar atiis asudebinedri nhann,arg -hagee pregedi ng
clainms wherein the digital control means conprises a processor circuit and
a user int&SsRECtetYonically coupled to one another, the processor
circuit being configured to provide a digital 15 signal to the |inear
actuator so as to control the reciprocating sliding novenent of the

shutterior tthe mitirlo@gRatedMmulti-display apparatus as defined in
any one of the preceding claims wherein the digital

control wmeans comprises a processor circuit and a user

interface electronically coupled to one another, the

processor circuit being configured to provide a digital

15 signal to the linear actuator so as to contreol the
reciprocating sliding movement of the shutter or the

multi-image f£ilm.

6. An illuminated multi-display apparatus as defined in
20 claim 5 wherein the user interface is in the form of a

control panel.

7. An illuminated multi-display apparatus as defined in
claim 5 or 6 wherein the processor circuit includes at
25 least one processor integrated circuit, a storage
integrated circuit and a linear actuator control circuit,
said processor integrated circuit being configured to
provide a digital drive signal to the actuator control
circuit for effective reciprocating movement of the

30 shutter or the multi-image film via the linear actuator.

8. An illuminated multi-display apparatus as defined in

claim 7 wherein the storage integrated circuit is in the



6. An illuminated nulti-display apparatus as defined in 20 claig5MA¥el(gkn
the user interface is in the formof a control panel. 7. An illum nated
mul ti-di splay apparatus as defined in claim5 or 6 wherein the processor
circuit includes at 25 | east one processor integrated circuit, a storage
integrated circuit and a |linear actuatdrl®ontrol circuit, said processor

| ntegrated cidihl bebedg BRbIUEhS 0qcRigrde. & diggidhal ghiye qlanals!o
the actuator control circuit for effectivé reciprocating novenent of The
30 shutter cghutheemufilmiabhgenfiehim dakataed| t beangastuaing. d8taAn
illumnated nmulti-display apparatus as defined in claim7 wherein the
storage integrated circuit is in the 2 6 MAY 2004 - 19 formof an E2PROM

bei ng desi grned tQmstQmu@l%atgacm@stifdwﬁféyT&bg&@&&gar@@ dj@fﬁl:%{‘din
timng setting data. 9. An illum nated nul'ti-display apparatus as defined
in 5 any orméf odleai af 5claidswher gion § hewhénehn ddtauatldnesir cattuasoone

of a pair of,said.circuits each being.._conftigured to provide the djgital
signal to thcelsrfdelglptgctlg’veonﬁ n%gr %c %altrorijflosaﬂi)‘.gJ ﬁ%rlpq]’ﬁﬁﬁ n§taé:g‘ bding
mul ti - di spl ayorefipareddistaspdet-idedthe casy tene sfgddie 1 ecrdi pgsplbat MHe

wherein the processor circuit includes synchronization signal input and
out put  bei r?d-p&ﬁfﬁ it 9% ef fect synchroni zed display of images from
other of the illum nated nulti-display apparatus. 15 11. An illum nated
nmul ti-display apparatus as defined in any one of the preceding clains
wher ei n1@he UG.neahn attuainatedcludes -aistpdpper appiostbaviarg &IE aidPpuin
shaft any one of the preceding claims wherein the processor
circuit jincludes synchronization signal input and output
being configured to effect synchronized display of images
from other of the illuminated multi-display apparatus.
15
11. An illuminated multi-display apparatus as defined in
any one of the preceding c¢laims wherein the linear
actuator includes a stepper motor having an output shaft
being designed to engage a slide member which is guided by
20 a sleeve or track, the stepper motor being electronically
coupled to the digital control means so as to rotate the
output shaft in opposing rotational directions and effect
reciprocating movement of the slide member which is
operatively coupled to the shutter or the multi-image

25 film.

12. An illuminated multi-display apparatus as defined in
claim 11 wherein the slide member is coupled to the
shutter or the multi-image film wvia a coupling element
30 which is configured to detachably engage the slide member
and the shutter or the multi-image film for its

reciprocating movement.



bei ng designed to engage a slide nmenber which is guided by 20 a shagne 04
track, the stepper notor being electronically coupled to the digital
control neans so as to rotate the output shaft in opposing rotational
directions and effect reciprocating novenent of the slide nenber which is
operatively coupled to the shutter or th&0nulti-image 25 film 12. An

illum nated | ti5di ay.apparatus as defined in claim11l erein_the
slide marrberln}lj's c%%p?g_(hiu%%?gﬁeed s“f‘nuu t;tle_rcgltjgrp]t‘iﬁ’e %F?Fggﬁgésf}lgl W%‘?‘am
coupling el exrgnt oBeé WoEChthe qomddaguirefl Qadalkachabiye ennage Hheqshidel
menber and the shutter or the multi-inmage filmfor its reciprocafing
novenent. 2 INEPDLooganspoingdudean 4 | pgRiifarad $eNser divdplcly pppuidess as

defined in sdions, Gl thespragedi 0g i e Geuhsreln the digital - control
I ch prov

means i ncl udes a posit1on Sénsor i des”™ “posi |8ﬁth reference to
the processor circuit. 5 14. An illumnated nmulti-display apparatus as
defined in _any one of the preceding clains also conprising a housing in
whi ch the dikhi ay r AheUTSNAbEAL APl Tl Hssp Ry | 2PPATABREd asuldeLihedl ap
apparatus a fadned n i rein. the Si i ydes_ a ng _and
a rear pangygﬁfﬁggdofotgﬁgﬁgﬁ%%ﬁgﬁeftﬁ%g%&%nﬁﬁggne 59%%gﬂféa ?éggé%grent
vi ewi ng wi ndowvanicch hehe edirsphagel £ behagi s adaphedd f or nounting of the
apparatus. 15 16. An illum nated multi-display apparatus as defined in
claim15 wherein the display frane is hinged to the rear

10 15. An illuminated multi-display apparatus as defined in
claim 14 wherein the housing includes a front and a rear
panel hinged to one another, the front panel having a
transparent viewing window and the rear panel being

adapted for mounting of the apparatus.

15
16. An illuminated multi-display apparatus as defined in
claim 15 wherein the display frame is hinged to the rear
panel to provide access to both the front and rear of the
display frame.

20

17. An illuminated multi-display apparatus as defined in
any one of the preceding claims wherein the multi-image is

composed from two (2) to four (4) source images or files. —

25 18. An illuminated multi-display apparatus substantially

as herein described with reference to Figures 1 to 6.

19. A method of composing a multi-image from a plurality
of source images, said method comprising the steps of:

30 opening each of a plurality of source files
containing source image data corresponding to the

respective plurality of source images;



panel to provide access to both the front and rear of the di sii gyMAY 2084

20 17. An illumnated nulti-display apparatus as defined in any one of the
preceding clains wherein the nulti-image is conposed fromtw (2) to four
(4) source imges or files. 25 18. An illum nated nmulti-display apparatus

substantially as herein described with %kference to Figures 1 to 6. 19. A
nmet hod of conposi i-l pluralit of _squrce i nmages, said
met hod conpri si ng th%%%ﬂe%spggﬁggg%ggﬁi%ngé%ﬁl S ofta %?hgalsicfufcoef $BePce
files contaatangf souresech nefetltat sl Codl 2SPontli agute=t helesesprgti ve
plurality of source ijmges; . 2 6 MAY 2004 - 21 selecting predeterm ned
strips of said scih¥eThedrlddstiiPFomfeRIHTIE t HBAGE UASLRL \LTbfa sharget

files; and gthri LA sstydpS S j ta.i t E f
havi ng i nageﬁcilg aﬁgg??gsﬁgﬁ{ |eﬁgdf9(%at E’leg nmu étEI -1 mage, él05r?:s¥f21e| d@r{sli?rgirL pgﬁ%@?hg
stored ab aswiighedtadgresbesngn sheretlarget dddiggneRD. alldreidwed ofincoppesi ng
a nmulti-i mage as td ined in claim19 wherein the step of selecting

pr edet er m ned "5 st ]ilpes' of image data involves calculating and initialising
read addresses for each of the source files. 21. A nethod of conposing a
multi-inmage as defined in claim20 wherein said step also invol ves readi ng
said 15 stridg¥s of® | ma§Bodat af f csmREssirgned ofulthie- ieage adur esiedsnetiorimach

of the sourc¢q_fii] €9 22, %&a}]h f gonposing a |ti-imge as_defined in
a 9 h
any one of claims 19 t6 21 e:}'gllél’)l t%teégs)t e%Pofs%f%crtfln%gsal?ﬁegemrmme
10 strips of image data involves calculating and initialising
read addresses for each of the source files.
21. A method of composing a multi-image as defined in
claim 20 wherein said step also involves reading said

15 strips of image data from assigned of the read addresses

for each of the source files.

22. A method of composing a multi-image as defined in any
one of claims 19 to 21 wherein the step of storing said
20 strips of image data in a target file involves calculating

and initialising write addresses for the target file.

23. A method of composing a multi-image as defined in
claim 22 wherein said step also involves writing said
25 strips of image data from each of the socurce files to

assigned of the write addresses of the target file.

24, A method of composing a multi-image as defined in any
one of claims 19 to 23 involving a preliminary step of
30 analysing each of the source files to ensure they are

compatible with subsequent steps.



20 strips of inmage data in a target file involves calculating a MAY mma
initialising wite addresses for the target file. 23. A nethod o conp05| g
a multi-image as defined in _ claim22 wherein said step al so involves
witing said 25 strips of inmage data fromeach of the source files to
assigned of the wite addresses of the drget file. 24. A nethod of

conposi ng a,pul ti-i fln iLn_any  one aof clainms 19 to 23 involving
a prellnlnargustep o% §ﬁ§ana y5|ﬁ “8atH ot ¢ %IgodWE§“?|P§s %%féﬂ§ réjlhey
are conpat tbhﬁ}m\l\ﬂ'@lhw&@i&ﬁ@ﬂ@'ﬁl&t[ﬁﬂﬁ.J.[erﬁa.M\YstZQQAflnczadegSa et hd of

conposing a nulti-inmge as defined in claim?24 wherein said prelimnary
step i ncl ud8&ch EﬁeERe pouggehidfieehdnsgeraéirm é9in relation to: i) the

t agged inage) f or ppt éggﬁéfvﬁﬁébgnforﬁak')T%B? calayr, mode; iii) the

conpr essi on settlngs 1v) the photonetric |nterpretat|on settings.
26. A mét hodli bf tbapoelngramaﬂbtl-lnage as defined in any 10 one of clains

19 to 25 wher ej n. he multi-ina s conposed . fromtwo (2) to four (4)
source i nagestor ?|EngE?SSAPﬁeFHBH1895eoﬁﬁéépﬁg a multi-imge as defined

in any oneji®f ctgénﬁhégoﬁgtg@cahhgggagbggkxogrS@qgh b%nally 15 invol ving
creation of a shutter inmage including a series of adjacent transparent and

opaque strips, the shutter image being configured to overlay or underlay

th I ti- the t t st bst t Ll I d
W th and {rCR T ehoAr-RRE BF (FUCHTRAR ot hH 20447 | PS ORCLRESmIP: Aiinge

whi ch amwe f®m®1oﬂ6cmélmb61$owkﬁ@5IWEéEéhn the multi-image is composed
from two (2) to four (4} source images or files.

27. A method of composing a multi-image as defined in any

one of claims 19 to 26 alternatively or additionally

15 involving creation of a shutter image including a series

of adjacent transparent and opaque strips, the shutter

image being configured to overlay or underlay the multi-

image wherein the transparent strips are substantially

aligned with and thus reveal one of the predetermined

20 strips on the multi-image which are from one of the source

images.

28. A method of composing a multi-image as defined in any _
one of claims 19 to 27 further comprising the step of

25 writing registration marks image data to a predetermined
address of the target file, said registration data
providing registrétion marks on the multi-image which
assist in alignment of the multi-image with a shutter
image.

30
29. A method of composing a multi-image as defined in any

one of claims 19 to 28 additionally or alternatively



28. A nmethod of conposing a multi-image as defined in any one2df MAYaiOs, 19
to 27 further conprising the step of 25 witing registration marks I nage
data to a predeterm ned address of the target file, said registration data
providing registration marks on the nulti-imge which assist in alignnment
of the multi-inmage with a shutter ima'tg@.3 30 29. A nmethod of conposing a
mul ti-imge; :Lped,.in . n [ - t dit.i :
alternati vellf’/&(ﬁgglth Y%Zfol(r)t4lar¥§l2§@ iq;nk%/%l g%%%% ir%%f ?ﬁe foﬁﬁb?véﬁr%l%fgta to
pr edet er m naddreddeesséstbk thegear getlef:ile: i) col our reference bar; and
ii) other assistant marks. 5 30. grrethod of conposing a multi-inmge froma
plurality of sotPt8YFmigéErelstd Atthd® hei ng substantially as herein
described wiih rgtgeenagstachhqurgsks.to 10.

5
30. A method of composing a multi-image from a plurality
of source images, said method being substantially as

herein described with reference to Figures 7 to 10.



