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PCT/GBOl/03949 -1 This invention concerns display systens and nor
particul 09228t ens for displaying a plurality of inages EFGHHE@&”&Sl d
display grid having a plurality of strihps of the respective inmges arrangéed
in substantially parallel relation to each other so that an appropriate
masking grid can reveal individual inmages through substantially parallel
wi ndow slits in the masking grid, different images being produced by
relative novenent between the inage and masking grids. Typically such

di spl ay systems consist of a casing in which one of the-grids is held in a
static positi o’mwmmmﬁ’mmlmm ot her is noveable rel to the static grid
using a drive l'i ght behind the gri di@wﬁmﬂw g the various
i mges when resh@dd« ve notion between the gri for peri ods
during which the various imges are displayed. |In orehersfor such systens
to work correctly, not only do the grids have to be kept in close contact
whi | st the various inmages are being shown in order to avoid patterning
caused by the WO 02/21.t87 PCT/ @01/ 03949 - 2 adjacent strips of inmages
on the imge grid being seen simultaneously through the masking grid
resulting fromair trapped between the grids, but the wi ndow strips of the
masking grids need to be kept in alignment with the inmage strips of the
image grid to prevent parts of different strips being seen , through the
masking grid at any one tine, and the relative notion also needs to be
controlled so that when the notion is stopped, strips of only one inage are
reveal ed by the wi ndow strips of the masking grid. The probl em of keeping
the grids in contact with each other has been addressed in w0 98/ 41967,
conpression of the outer edges of the grids being used to urge theminto a
curve and at the sane tine force one grid into intimate contact with the
ot her. WD 98/ 41967 al so addresses the problem of maintaining the strips of
the respective grids in parallel relationship using a stepper notor to nove
each of the edges of the noveable grid. Once the notors have been

i ndependent|y adjusted to bringbﬁﬁglﬁﬁhé¥5gﬁgﬁps and the masking grid
wi ndow strips into parallel alignnent, operating the notors to nove the
noveable grid in steps of a predeterm ned anount can then be used to show
the respective images in turn, and the process can be run continuously by
reversTtht haventaoni conckrnise distdiay Sty stiemsdegid agxis rlﬁau:é:icﬁultaﬂd-\bm of
one gr t er,. R £

9TLosEERa! kue tﬂs;ﬁ‘ayq p/ihfxlam B ARl Ol RPN

bet ween e I mage st the strips o the
sk|n§1§pﬂ§ycgﬁ1d hav1ng a plurall y of strlps of the respective

images arranged in substantially parallel relation to each other
so that an appropriate masking grid can reveal individual images
through substantially parallel window slits in the masking grid,
different images being produced by relative movement between the

image and masking grids.

Typically such display systems consist of a casing in which one
of the grids is held in a static position whilst the other is
moveable relative to the static grid using a drive mechanism, a
light behind the grids illuminating the various images when
relative motion between the grids is stopped for periods during
which the various images are displayed.

In order for such systems to work correctly, not only do the

grids have to be kept in close contact whilst the various images
are being shown in order to avoid patterning caused by the



be maintained by this nmethod if the two grids and the stepper notors are
absolutely perfect. However, in practice slight inaccuracies in printing of
t he i mag@vewRRP87 can result in strips of slightly differeMCHERAINSMITh s
probl em can be reduced to sone extent_by making the window strips in the
maski ng grid substantially narrower than the individual imge strips, for
exanpl e by using image strips 0.45mm wi de with wi ndow strips in the masking
grid 0az3mment di.rideveferimdgeexin diee casase parid néingwseemge strips can

be displ; Iy - /%ﬁp 0394 » par ki cul dwel |
peri od!%lt?rﬁllqgaq‘;égﬁ%gr% g\c??ecﬂ%}gl ye b%%snléfrg | a(%i %%S.QJT?‘*elpge%Jf—§¢{ rr%%lée of
i ndi vi FFAPPSCe HsEWaRst e avidhe bt heht caindownksiyetpaisedl the dnaskinge
- noveablyy igfd GeetRt Al dand 110 4 Sy cfthde; fLEdssdbipo%ht hene
wor Ki n%@cycl es ,of display systens ich use them particularly bearing in
mnd t A89SRaI9r 16 &5 e&%ﬁ‘éﬂ% B YR o BN VR FipDdPeingsSe®Nt he gri ds.
.‘ghese wﬂx@iwu@gtth@marsagijrfg rii@ratpraawﬁl%meaﬁﬁn@pd%ﬁ&seﬁe!ﬁemzﬁﬁéfll%l It
ei ng proposed .to prov t he i nage wi th . w ndow str ext ensi pns at
each eﬁ't?%&fonaaslﬁc?cé%esqci?neto‘? %%%r?g{ﬁjp%d ?%etﬁﬁdwgt?ﬂ“gsmﬂ?l?%el%ski ng
grid betogpped,f istirdmd yoff ongly hate | inggge faioen vevdd) behbpdthéewpdo® can be
det ect C | i front of the grids when the imge strips
of theeslcinlg'éesaé%qgtt}%r ggﬁlﬁgﬁ?&v&@h the wi ndow strips of the masking grid.
Usi ng Wi ndow strip extensions of the image strips which are the wdth of
the w RGQWHIHIRMO £ he: dBAHd Nh & d £ 4.9 PAI US4 O NG1 €1 Ne DEN PEOYL feh s

bet ween adj acent w ndow stri xtensions of the imge strips. Furthernore,
havi ng & \ﬁqﬁi(}(?\ﬁssecdr igs Y% qoqfé“c%\%?'gr‘??i%p%?s?h%n s%gmt}(}\? dPREFLCERIEDILRE the

det er muhat igan daf bedgicstussdd oo betyeetrhdmei e ds, cat vgnaedt abeting sarhé eved
when t qut fr t e o i h h_the above nethod
enabl ersﬁael gf%Lr'Jrctecﬁet og”nrgd Jr}g'gc?rs]][%tgcfi%lh&fﬂég%eg cg%ﬁ%gdw%év@g% ?%}éejfim grids
using the outputs fromtwo photocells positioned over opposite edge

porti oRf afg ANSE 1A QW EPUI s SERPASFoBDLR' S5 Vﬂi‘éfﬁ‘t&'ﬂdﬁ%tn Bg?t%ﬂﬁ%fﬁged

of the noveable grid, the determnation of the exact positi

maxi nufofhsutresPestiife 3Eids I Rireklehprel PakonehiRrp§ing aceteprer
nce | e ot Boa L v e e e
once the ou 0 e photocells starts,to g positipn a ic e
o eppemiiais Hask e AP RISHER debistad e B Ted T i Stade or
dependisty iqs \sinetl Hdve ttees iding ey isd modmdgw t dier oy ehbte ardllgl or down.

Posi ti qni. f th i WY St t | i he_ | strips
st herar gt B o SRS At ety Lo hERE e biEe it el B0ae - "
Howeversters ©f @ taiesietiennitrd cameuny ¢arkitigen hee wiseldwt st shpe et he

maski ng ddbdafd Mlgd1aih thged ) St r&éeéé‘ecéﬂ%slé ghhd, but whilst

al i gnnent "and regi stration can be achieved , using this nethod it is at the
expens EBFE AP MY HCVEEHMNINTRE Tare Plaken t it oblyh PRECHF spF ayhe

desired limits of travel of one grid relative to the other.

Although alignment of and registration between the image strips
of the image grid and the window strips of the masking grid can
be maintained by this method if the two grids and the stepper
motors are absolutely perfect. However, in practice slight
inaccuracies in printing of the image strips can result in
strips of slightly different widths. This problem can be
reduced to some extent by making the window strips in the
masking grid substantially narrower than the individual image
strips, for example by using image strips 0.45mm wide with
window strips in the masking grid 0.225mm wide. However, in

extreme cases parts of two image strips can be displayed during



-

According to the present invention there is provided an image display
system for displaying a plurality of inages using an image grid conprising
a plural iWwQ@RI4Hri ps of the respective images arranged i r?‘g'éﬁﬁ%'ﬂ@gﬂand in
substantially parallel relationship to gach other, and a masking grid
conprising a plurality of substantially parallel w ndow strips for

sel ectively obscuring inmage strips of the inage grid to enable different

i mages & aue Miweleed dvrehl ter pddsthie povkelemepatéveiablgabbingher,

opposi NG, RAas Ry tions of the respective grids each including indicia for
use in aligning the strips of the respective grids, said indicia at each
edge portion conprising a substantially transparent wi ndow slit in an

opaque THgi gy A riiecdrd £ ﬁs@lalaﬁgl ogt%pébem@ﬁbﬁé QﬁﬁdthQCJnHQhQHJ.@al
transitjo frorr1trans1%%l nt to o w ndow slit and sald transition

fromtr Thtuges 'W%lhﬁ %g?%Bf a?F&dﬁa?%PI%lsPolﬁﬂg ﬂage strips
and tomﬂamgrdmd St f ptsmr\/r@mf dbedgridg ene ﬁ@fl’c@ﬁ@'&y@légnﬁﬂ di istem
conpri si ri.ve neans for_npving,opposite e e ative
Lo The Hihss prtr & gF et nAP R RO Py bhetniedoin rsRE HBF B8ROl 11 ng
t he dridisspisremdre sadpeisted¢meagpasceénbndeéll hpositafjengrofl theagriesto t he
masking grid: and (c) sensor neans conprising: (i) |light sources positioned
to direct light at the indicia at the said edge portions of the two grids;
(ii) |iUmssialddgmarenteaand foegieteetiog Proghiems oarehaddeepeedi ¥» |ight

sour cesyoMy iy PRSELS: h&é’i&g% éf@pé@é@eﬁé'%!Eo{r:[@éctﬁeoiméeg Erﬂé\’i’d%igﬁ WO
02/ 21.187 ADCT/ GBQL/ 03949 é means for 8 t he

out put MRS T Phi e XRTRTI RS n%%m nﬁnfl& %oﬁ%ﬁ?ﬁf%i‘oﬁeaﬁs

provi digtg igrs outiputwsidmal st oipéeo £ onhe aha skang gnlacbuang shef fleigwt hpans
in respo f o e t e e ans
and a Qfgggtégﬁlnedﬂﬁéfgﬁﬁﬂcg ?E gﬁgﬂlﬁg tﬂg §P£§ %gglégpgggpégggn% ier
neanslﬂhQEPQﬁﬁluﬁkﬁﬁQﬁsbntﬁé@nth@ftthﬁsgti@ﬁswhebntheah@paﬁeﬁtrlbso@éque

for thepddifdde aérP&’pé’z?ét&lf&lﬂédp@i{:hof‘ﬁe%lﬁééw%tﬁ SanbEBQ ﬂagsknll%s of

posi ti oned substantlall%-[?l way across the correspondi ng w ndow str
the ot HEFidyr i NG UHER Yl%F¥yptﬁ§t§5ﬁéoﬂﬁn@fth%?eb?aﬁﬁlﬁﬁrhgstﬂbthage

strips e tdree | wBdEn O5 £ Gt @i SHOF! aﬂﬂgl b¥ ©Ré aqhésklﬁbl g§eBNt ophghet he
MnndOM/StrJPS of tg%ﬁnaskln rid, and grther so,t rel ative nmovenent

bet weerf & %ﬁ%ﬁb b?efﬁﬁeﬁoﬁ JoFehbaniin @nsFﬁépg?¥H§n%+%n§n
Bhe faﬁﬂammmnimngérEMEmysenaDMrngedmbferehhvinggﬁheonlhaewlEﬁgﬁpgriﬂ to be

i spl ay, VaSY i c c pLese c
e eviite o ies ok ot Faflt Rt BRGER b Led 66 DFS cRbLERHEREE Be <88
i mage mmkat@rgrbdtswgﬁrac@delgriﬁsm ahnginmhn's kennpeachieveddwhen

aut omatygal d e J@Mffgmrgﬁg pﬁgtgcgpgg gglgnﬁggi%gﬂg regi stration enabl es

t he mnn om/strlps of the masking grids to ened relative to the w dths
of the image strips of the imge grids, thereby enabling brighter inages to

be obt azmet@bug%m b oshseat mot hoaagrapiepl ayigyméat hndaeegidanaeivht bot he
present._ i nv ntlon crlbe w.th reggﬁenc e acgonpanylng

d t
R oo Rt T e o 2o et ot PRe IERSLLDEE; ik Tnb CLAE PRAERL 25 PERRCEOES
enbodi nEEmtode ks pesitionedravert bppetitet sdgé perhione abvehengrbdsween a

maski ng. grish ench 2k &FBGE A6tOrBORhibANGEi b8 tRE YS! E8heANEr the
moveable grid, the determination of the exact position of the
maximum output is difficult in practice. More particularly,
since the occurrence of the maximum is only apparent after it
has been observed, i.e. once the output of the photocells starts
to fall, the position at which the stepper motors stop relative
movement between the grids will differ depending on whether the

drive is moving the moveable grid up or down.

Positioning of the window strips along the center line of the
image strips is therefore impossible using this method.



WO 02/2187 PCT/ @B0O1/03949 - 6 Fig. 3 is a graph representing the output of
froma photocell used to detect |ight transm ssion through the grids as
they arewmexd48®l ative to each other. In Fig. 1, an i magBCHGBA/43%hi ch is
vi ewed edge on is secured in a display,systemsimlar to that described
with reference to Fig. 12 of WO 98/419%7, a masking grid 2 being in
intimate contact with the image grid 1 by conpression of the grids from
theirHnnﬁﬁeragahﬁsmﬁckﬁbehbedtbna@fb98t4n96makihg thskiwmgdgwi dt2ips
slide I i u g [ tepp

i ch 2t S oG QLD AIPESEE Endn"EhE%:RaBE! LoRind' BEPERTRREES

only oFmeldi etpp‘zarwhmerahnqnmenkagedbéeggstnemonncangbelachimveEDs 5 and

.5 ar §4§5t g4 @n; gd t o] eapa grids 1
and ZQJand fﬂgﬂ%ﬁg%g%g?lléGlgng€GEnggQg%§%?lgﬁeg gagﬁésh?heﬁo%%g§£5|de of

t he deWlQh G diasS aHyrouglrwbhei fifBL2Bai rs of LEDs and photocel I's which
-are not shown are p03|t|oned facing edge portions of the other side of the
grids and, 2 nd they er orm a sigilar éunctlon to tHat of the LEDs 5
and 5 AFF LY 1 Oégg% ?éﬁngthBEE LengtaRfesis PRAVAAEHLRBI 2388 and &'
are ea@ispmmewwlerhofaﬁ aipplayeng7a glurbabetanpki imeges7ustifig7anhavi ng
their o ain controls espectivel.y.,The respective

out put SIS L S FPEbE 5 "R Pe i By o oa PR Eb RO RsaF RPor S 6o RRA V.

pr esetlmmaawran@é@ bei sgaseppei addt dnt hebgbaphiatéysplranded from
refereﬂéﬂ% Q96 SUpPLies JPnepd éQg THQsM@h% §&i UBB&E?islﬁ?an 10" are

e|ng se

shown as arat e, ut refe i Sin rererence vol tage is used
for bRh1EdhP %uQS%ﬁHtga l¥nBarAdetd vip aﬁlsFS&PScéﬁﬁarators

i ncl uo&@:gectméwa s chr ar g ﬁmagehsvyﬁlpihefouhpumaf;eom:&heteoarpabataors 9
and 9 fed v 11 _a e o] C I 12 which
contrd?g%féfeﬁk 1&5% QT 3 %etOQ %% &Réﬁ ER%M§LXdE aéetggg %hfgggkle%n "

WO 02/2Q8€a¢hFwnhe£m1¢pegsmggshQQﬁ apetﬁQHStefatbepaeapec@@NEngrldﬁlt whi ch

CO”tr0é§c$hfhéﬁﬁ@inétfﬁﬁﬁélﬁnkek uEBelhahiﬁ nﬂﬁg Qﬁb”9t§ﬁ onggeuse of

two phot ocel | enables two dif ere nt rol fun tlons to be
carri eBesReChHve hert@dst r spidnindigiat gk eAFBt edgRi PRIt cRacPMRELEENIUSI Ny

phot ocghbsBaitaily @ﬁ&hgﬁbgéhtfﬁihagwtbﬁlﬁtBﬁraﬁdgﬁaﬁﬁétkgﬁlgﬁ beogei d 2,
isto align the gri

ge stri i rmage grid, 1 parallel to
the wi%HH %??u%sr%ﬁl?ﬂe°ﬁa§RPnagg ngildthBC Bébﬁ& /hi-ER ﬁ%@%oPhgrSEtput
of lthetﬁﬁl@épﬁﬂéﬂét 6t<|>| spthu_arw Bhadnwﬁ.ﬁdbSL BaitoanbeBMGntfrbﬂSQtibhl Ei‘oﬁigrl ng
cycli the dis of i €S _USi t he.system ence now be
mde {ormpatent e e s BT Ra BhBYra R BT AL pete By he: hudge
respecstvepphandced | shehwngdowi shripsembah bhet beidsaskiregcamdecihiige gri ds
relatiye; & ?8aC@th§§£te&hE¥m89EEhH s-of the two grids are shown, and they

have been’slid apart” sideways to make it clearer as to what happens when
the grids are noved up and down relative to each other.
(a) drive means for moving opposite edges of one grid relative

to the other to display the said images;

((b) control means for controlling the drive means to adjust the
position of the image grid relative to the masking grid; and

(c) sensor means comprising:-

(i) light sources positioned to direct light at the
indicia at the said edge portions of the two grids;

(ii) light detector means for detecting light from the
respective light sources which passes through the
respective indicia of the two grids;



In Figs. 2A-D, the image grid 1 has a window slit 20 with the photocell 6
behind, the field sensed by the photocell 6 being shown in each case by a
br oken | iW@021148The nmasking grid 2 has an opaque regi on 2FPCA{eB04/03949
transparent portion 23 with a boundarysl ione 24 therebetween. Wth the inage
grid 1 positioned behind the masking grid 2 in the position represented by
Fig. 2A, that is wth the boundary 24 coincident with the upper edge of the
field 21, light fromthe LED 5 is bl ocked by opaque regions of both the

image grid %;ang tafﬁﬁplr&veféeqneéﬁg for "&M@l’ff 1ﬁ<5‘et99a8ﬁ'€p egle St & the

grids are not perfectlty aque, and they al owa | ow | eve t to
reach the photocel4t@t Eﬁ???@)m?P%FTe%$%ual out put as shomn at Ain Fig.
3. . Downward novenent of the masking grid 2 relative to the image grid 1
to the position shown in 2B results in, r adual ease in the
out put from'¢Ke pf?éﬁﬁ?e’f?t e?)’?%gf‘egsﬁ’{/@f a’Bu‘?ug {;Iségn%j;v tR@vel of

i ght reaches it tdtheougnthel m&[h@Zﬁ@lS&tﬁKﬂé(fﬁﬂ/6894@ me@ns bpaque

regi ons of the nmaski n t f ip,. 20, _The

out put fromthe p#(%%%jer?%égtﬁ?st}%e%‘egﬁs&%?cg %@g %1 gﬁg Ep%%e?@ﬂ?‘ of
the masking grid ZHe amphif pesineans rapd esepredebgrnifed. régerencat
represented by Fig..2G results in a very rapid and |arge increase in output

fromthe photocell 6, the output represented by Fig. 2C being shown at Cin
Fig. 3. Further downward novenent of the masking grid 2 relative to the

I mage ehedgalhe bhetaeSIrtels%c&hw gl 15i£d.e r2 Rd@U IdeS A a@ﬁiﬁ'a'bl'em?srcﬁase

in out tg t sho 3 3, after which fur her down

novene H 5¢ “PRe ﬁﬁgﬁﬁﬁg %?Wu£§%$ PAFEEG T6h BRIt ﬁﬂkﬁocell

6. Revetsppgosheesedgespwfrtslo@rss otfhrtdueg ly rtildes pesi thaaris }:£d1(pm;11tr1d¥1egis 2D- A
| t f I t

resul ! SpbBebhesaui pubahioml e baoteld B.CRRAag dd PSR Sense {0

reach the out put ay system'uses

travel tBe Pﬁé%oﬂﬁé%?@@%@@ﬁéﬁm%\ﬁaﬂq it ey ttftser@é:ue&mmmq gnment
bet W_eeehtehemagegetetiblspemftriéﬂe_mawe:grd cinkoarsdﬁdteﬂﬁdﬂiq ?arﬁaflslélf the
maski n rid £ t han do so e dOM/Str 0 of the
naskinglggpﬁeﬁ |§l Ptﬁ MRSt SF Hﬂﬁ/ q@dﬁb ry cover ed by

t he opaqueheegsontaatoﬁ:eumajmge;v@lmedatl,bealweyme:rne icfr iefdf eﬁreét\dwaad he
bounda iQ i al wa oss the st.ri.p 20. A

Sui tab% gﬁ%. ?oﬁﬁ% qu Sﬁg%tqﬁs lﬁ%’oun%&‘r gf}llld(15 qdS t%’ i Se"ﬂ?alﬂ |lr¥lt

opposi theedhy pnab&mngoﬁuﬂfene@an@rg% bn rdleatimegge @ik tordge strips can
enableaagbgakgdoccur This is represented by the point Min Fig. 3. '

Al t hou ght be thought that the point Mrepresents half the maxi mum
out put of the photocell 6, the latter is at a different position M due to

the regidgahyl sgbtehea&%ma%e&raa@l\e%wﬁmom tﬁ%s@fﬁf'ﬁ%rﬂﬁ&pw regi ons
of the |ds 1 resu at even'if M b% conput ed
fromth 1ev@)e§f ig?lﬁégngﬁf §Q&§nment and reglstratlon between
elements of image and masking grids placed in them, and this can
be effected automatically. Furthermore, this good alignment and
registration enables the window strips of the masking grids to
be widened relative to the widths of the image strips of the
image grids, thereby enabling brighter images to be obtained.

An embodiment of image display system in accordance with the
present invention will now be described with reference to the
accompanying diagrammatic drawings in which:-

Fig. 1 shows a block diagram of the embodiment;

Figs 2A-D illustrate the effects of relative movement between a
masking grid and an image grid positioned in the system; and
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9 maxi mum out put of the photocell 6, the desired alignnment between the
grids would still not be achieved. The present invention overcomes this
pr obl em BYOOYRP&Ti ng the anplified output of the photocel IPC/GRG1H3II
reference voltage ' supply 10 which wild _in general be an arbitrary
approxi mation to 500 of the naxinun1output of the photocell 6. Since this
|l evel is arbitrary, the sane reference source can be used as the voltage
supply 10, 10' and reference voltages for the two conparators whi ch are not
shomn t hek S n the J.&f the

ol 17 Eed ot bt - ERePRonabtasshed Rl WA B Y MR 2

mhlch heeduEn §éﬁ§§taléﬂ@#aﬁnﬁﬁﬂmm§sgp@p§@¢Qﬁﬂhnth§lﬂﬁmﬁatﬂﬁrhhﬁﬁrﬁrquld 2
so thahotBg difberqacebelamenthiese vol tages is brought to zero.
Adj ustnent of the gain of the anplifier 7 using the manual gain control 8
has the effect of scaling the graph shown in Fig. 3 so that the point Mon

t he graphrig.btought 1mgteh@rrl@‘ ar eihdehvdlst agewdd ddyl it ek aedtidetl Hrg. 3.

Thi s scal.i.ng,effect ndi.cat e oubl rrWI-I in Fig. 3,
and i £ haLPhEY e P BLE L TG SO ENR: S R Siok TR xS by
t he gaFmngf at2opfoWOt 98 /4H8I67,i ar ma‘Elke.ng;algrlco:f 2 tpee jamgp | dirf umtmdtech may be
posi ti e VepeC er rg brd t .bou ry 24
exact | Y:SHQ%OE Q%Ee:hvvl% h ?Lﬁleg% r?&fl% I™i n %gi eees%\nlr? owfsp% pr%dost Hn(’d(’%m¥
conventbmryeééeﬁg euhest @ iBeseydpeguiin I AR /A U6 Tof f dteednasdiing a

sui t abhejjnst &gnsm&dwgnoqfé 'r@i'a@?ﬁtv%s tlleald \a%djé@ﬂtzﬁrien}m% Ve ithe, & wo
grids. [f the ste 13é’5'\1b|r Stops with the boundary 24 in adlfferent
h

posi ti ShePBRAL 7“95 iNdGW S EASH SETRRSTahe T n%j-dcfr Eh&s peing
nmoved tpagat bed.dt hlabydcav\nilmldagw 41, s lonebestppgsibimotor Mg ikadye

st oppi SLLLORAS + to the desired central position by adjustnent of
the a Btg B?elrshsg:an rX-lLI'ﬁF:a%J(’:onfl guration of image and masking grids shown with
reference to Figs. 2A-D and 3 is particularly suitable for automatically
bri ngi pgoWLREAWSSHRGPS; 7 Of ki I ' | strips
of the image grid. the Lgﬁ@%dﬁ%\/\gﬁ%ﬁsz%& R AR A o

phot océﬂﬁe\/\ﬁifcﬁhﬁr padst odh@idsutl and dirs gk dwaijphadficalies e & edge

Eort i gartef pbBQtQ@hlédOffaﬁﬁ.![rﬁﬁ tli’rfér ww]@aﬁ elwldaﬁ/etr@ Spani:xl It ffied t1 HL}QEaDLED
and_its_associa Qt oce un n i mlar nmanner to

and phat ocelMP E1Mpde é"ltf?e(?gt &'%Qc'::’hl é\?tepi‘r? %T'hsal“ﬁurcéblasrter 9% P heen

t he i mage pbsnpsonbd\/ilalamsg ieagpe psintumsmdﬂ”u HHee o/uhuh)vs:sief igfs tife t he

naskin d er, f gl Qu

succes gﬁgml F‘R&e an arscl?%g'dé)%g % IS?L"LJTI oun arl eis§1 B:anr{be used to

ef f ect thhu zs,-EDtShé ao@nd'»ér isesl el rt@%lansgsm@dametdw phod csmsitley 6 iansk €f. t he

i mage ghei BRcebckhe s rsa%cgra'd as:% thath @&He&eerd Qds A enPlidingd w th the
Wi ndow strips of the %nglfﬁ%g as far as possible aligned
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In Figs. 2A-D, the image grid 1 has a window slit 20 with the
photocell 6 behind, the field sensed by the photocell 6 being
shown in each case by a broken line 21. The masking grid 2 has
an opagque region 22 and a transparent portion 23 with a boundary
line 24 therebetween.

With the image grid 1 positioned behind the masking grid 2 in
the position represented by Fig. 2A, that is with the boundary
24 coincident with the upper edge of the field 21, light from
the LED 5 is blocked by opaque regions of both the image grid 1
and the masking grid 2. However, the opaque regions of the
grids are not perfectly opaque, and they allow a low level of
light to reach the photocell 6, resulting in a residual output
as shown at A in Fig. 3.

Downward movement of the masking grid 2 relative to the image
grid 1 to the position shown in Fig. 2B results in a gradual

increase in the output from the photocell 6 as progressively

more but still a low level of light reaches it through the
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Reversing the series of steps through the positions shown in

Figs. 2D-A results in the output from the photocell 6 changing

in the reverse sense to reach the output shown at A in Fig. 3.

The illustrated display system uses travel of the boundary 24
across the window strip 20 to establish alignment between the
image strips of the image grid 1 and the window strips of the
masking grid 2, but rather than do so when the window strip 20
of the masking grid 2 is either completely covered by or
completely uncovered by the opaque region 22 of the image grid
1, alignment is effected when the boundary 24 is positioned
substantially half way across the strip 20. A suitable
positioning of the boundary 24 (and its counterpart in the
opposite edge portion of the image grid 1) relative to the image
strips can enable this to occur. This is represented by the
point M in Fig. 3.

Although it might be thought that the point M represents half
the maximum output of the photocell 6, the latter is at a
different position M’ due to the residual light transmission
even througﬁ two overlapping opaque regions of the grids 1 and
2. The result is that even if M’ were to be computed from the
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comparator 9 feeds a 31gnal to the control unit 12 which in turn
sends a signal to the stepper motor 3 move the masking grid 2 so
that the difference between these voltages is brought to zero.

Adjustment of the gain of the amplifier 7 using the manual gain
control 8 has the effect of scaling the graph shown in Fig. 3 so
that the point M on the graph is brought to the reference
voltage 10, indicated at P in Fig. 3. This scaling effect is
indicated by the double headed arrow I-I in Fig. 3, and it has
the effect of moving all points on the photocell output axis by
the gain factor of the amplifier. The gain of the amplifier,
which may be positive or negative, can therefore be adjusted to
bring the boundary 24 exactly into line with the center line of
the window strip 20, this conveniently being effected by eye,
but is could be effected using a suitable instrument which
indicates relative displacement between the two grids.

If the stepper motor 3 stops with the boundary 24 in a different
position relative to the window strip 20 when the masking grid 2
is being moved up rather than down, it will usually be possible
to bring both stopping positions nearer to the desired central
position by adjustment of the amplifier gain.

The configuration of image and masking grids shown with
reference to Figs. 2A-D and 3 is particularly suitable for
automatically bringing window strips of the masking grid into
alignment with image strips of the image grid, the LED and
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photocell which are not shown but are disposed adjacent the
opposite edge portion of the pair of grids sexrving to achieve a

similar effect.

The LED 5’ and its associated photocell 6’ function in a similar
manner to LED 5 and photocell 6, but are used to achieve and
maintain registration between the image strips of various image
strips with the window strips of the masking grid. However,
instead of a single light to dark boundary, a succession of
light to dark and dark to light boundaries can be used to effect
this, the boundaries being aligned with the center lines of the
image strips of the image grid so that dwell periods are
obtained with the window strips of the masking grid 2 being as
far as possible aligned centrally with the image strips of the
image grid 1.

The LEDs 5 and 5’, and the associated photocells 6 and 6’, can

be positioned at various positions within the display systems,

subject, of course, to the grids used in the systems having the
appropriate indicia to effect alignment and/or registration of

the window strips in the masking grid with the image strips of

the image grid.

As will be appreciated, display systems in accordance with the
present invention can be arranged to move the image grid rather

than the masking grid.

It will also be appreciated that either the alignment system or
the registration system can be omitted, neither being preferred.
If the alignment system is omitted, it might be possible to use
the registration system to effect alignment, but even if this
were possible at start up with the grids incorrectly aligned,
alignment during operation of the system, for example required
as a result of physical vibration of the system, will be
difficult if not impossible to achieve.

Reliance of the alignment system to bring the window and image
strips into correct registration should be possible, but the use
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of the registration system does enable mis-registration
resulting from imperfections in printing of the image strips te.

be overcome.

In addition to being able to compensate for the effects of
residual light transmission through the grids, this being
particularly noticeable when some inks are used to print opaque
areas of the grids, the present invention enables the effects
caused by the wide range of light outputs from individual LEDs,
the wide range of responses to light exhibited by different
photocells, and the changes in properties of 'individual LEDs and
photocells during use, to be compensated for merely by adijusting
the gain of the respective amplifiers to bring a light to dark
boundary on one grid into the desired position relative to a
window slit in the other grid.
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1. An image display system for displaying a plurality of

images using an image grid comprising a plurality of strips of
the respective images arranged in sequence and in substantially
parallel relationship to each other, and a masking grid
comprising a plurality of substantially parallel window strips
for selectively obscuring image strips of the image grid to
enable different images to be viewed when the grids are moved
relative to each other, opposing edge portions of the respective
grids each including indicia for use in aligning the strips of
the respective grids, said indicia at each edge portion
comprising a substantially transparent window slit in an opaque
region of one grid and a region of the other grid including a
transition from transparent to opaque, said window slit-.and said
transition from transparent to opaque being substantially
parallel to the image strips and to the window strips when the
grids are correctly aligned, the system comprising:-

(a) drive means for moving opposite edges of one grid relative
to the other to display the said images:;

(b) control means for controlling the drive means to adjust the
position of the image grid relative to the masking grid; and

(c) sensor means comprising:-

(i) light sources positioned to direct light at the
indicia at the said edge portions of the two grids;

(ii) 1light detector means for detecting light from the
respective light sources which passes through the
respective indicia of the two grids;

(iii) amplifier means for amplifying the outputs of the
light detector means; and
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the control means to actuate the drive means in
response to the difference between the outputs from
the amplifier means and a predetermined reference

level;

the gains of the respective amplifier means being adjustable so
that the transitions from transparent to opaque for the indicia
at opposite edge portions of the grids can both be positioned
substantially half way across the corresponding window strips of
the other grid at substantially the same time thereby bringing
the image strips of the image grid into substantially parallel
alignment with the window strips of the masking grid, and
further so that relative movement between the grids can stopped
by the control means when the grids are in the same position
thereby enabling different images on the image grid to be
displayed.

2. A display system according to claim 1, including separate
sensor means for aligning the image strips of the image grid
with window strips of the masking grid and for maintaining
registration between image strips of the image grid and window
strips of the masking grid.

3. A display system according to either of the preceding
claims, wherein the masking grid is moved by the drive means and
the image grid is static.

4. A display system according to any of the preceding claims,
wherein the same predetermined reference level is used by both
or all of the comparators.

5. A display system according to any of the preceding claims,
wherein the predetermined reference level is approximately half
the unamplified output of the respective light detector means.

6. A display system substantially as herein described with
reference to the accompanying drawings.
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comprises using a display system according to any of the
preceding claims.

8. A method according to claim 7, wherein the respective gains
of the amplifier means are adjusted manually in response to a
visual assessment of the relative displacement between the two
grids.

9. A method according to claim 7 or claim 8, wherein opagque
regions of the indicia are imperfectly opaque and allow light
from the light sources to pass therethrough to light detector
means.

10. A method of displaying a plurality of images, the method
being substantially as herein described.



