WO 02/ 21487 PCT/ GB01/03949 - 1 Display Systens This invention concerns

di splay systens and nore particularly systens for displaying a plurality
of i mgew@opeh4eed using a display grid having a pluralipPgr/eBosovips of
the respective inmages arranged in substantially parallel relation to each
other so that -an appropriate masking grid can reveal individual images

t hrough substantially parallel wndow slits in the masking grid, different
i mges bei ng produced by rel ati ve novenent between the inage and naski ng
grids. Typically such display systens consist of a casing in which one of
the grids is held in a static position whilst the other is noveable
relative to the static grid using a drive nechanism a |ight behind the
grids illumnating the various images when relative notion between the
grids is stopped for periods during which the various inmages are

di spl ayed. In order for such systens to work correctly, not only do the
grids have to be kept in close contact whilst the various inages are being
shown in order to avoid patterning caused by the WD 02/21487 PCT/ GB01/ 03949
2 adjacent strips of imges on the inmage 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 alignnment with
the image strips of the inmage grid to prevent parts of different strips
bei ng seen through the masking grid at any one tinme, and the relative
notion al so needs to be controlled so that when the notion is stopped,
strips of only one inage are reveal ed by the window strips of the masking
grid.

Display Systems

This invention concerns display systems and more particularly
systems for displaying a plurality of images produced using a
display grid having a plurality of strips 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



The problem of keeping the grids in contact wth each other has been
addressed in WD 98/41967, conpression of the outer edges of the grids
bei ng usadovv248ye theminto a curve and at the sanme tineCt/oBorodN®E grid
into intimate contact with the other. WO 98/ 41967 al so addresses the
probl em of maintaining the strips of the respective grids in parallel

rel ati onship using a stepper notor to nove each of the edges of the
noveableljgredtr neepther Muaefes have heeamalgrdeperdeyatihy %@b%stedlto bring
the i rips. and e _maskin rid.w ndow strips . into paralle
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pr edet &rppped hrtuyeencahet lgeridse Used the stiodowhetiiespedt ithe mE@gesgi n
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ot her. 1MAgEhEEAR AL gardentoPagite odgiddtfisrieot Isémiven beliagi sege strips of

the | mgeoaghd tABINRE IWNARW ST R%yObrhe 1ARSKIRG $hed 2N 1Re Mai ntai ned
by this nethod.if the two grids and the stepper notors are aﬁsolqtely

per f eclPOtRBRe 0 PREFSadE &8 Qangrelliefastuthditeshion Fhientiosdosf ishe i mage
strips stappeesuktrips Sifr iopd yolonsd iighigley adhel frefeatl cdl BiheneThisdpkobl em can

be re t Q.S extent b king the window strips in the msking grid
substa%#%ggfygga?ggw@Fstlgﬁ %ﬁga'ndividual imge strips, for exanple by

using image strips 0.45mm wide with w ndow strips in the masking grid
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grids %%Rea%%gcge%get%rid into intimate contact with the other.

WO 98/41967 also addresses the problem of maintaining the strips
of the respective grids in parallel relationship using a stepper
motor to move each of the edges of the moveable grid. Once the
motors have been independently adjusted to bring the image
strips and the masking grid window strips into parallel
alignment, operating the motors to move the moveable grid in
steps of a predetermined amount can then be used to show the
respective images in turn, and the process can be run
continuously by reversing the direction of the motors at the

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



m sal i gnment of the grids during the working cycles of display systens

whi ch use them particularly bearing in mnd the small displacenents

bet ween axp avenms7 dwel | positions of the grids. These al i pamveBd/eddo

regi stration problens are addressed in,WD 98/41967, it being proposed to

provide the image grid with w ndow stfip extensions at each end of a

succession of image strips, the window strips of the masking grid being

suf fi chepekyichdng tihalll pght ofi, omha sLERobebmngotbatgaildy eahnge det ected

by a gnﬁgggg beplaced in front of the grids when the imge strips of the
mage grid are aligned with the window strips of the masking grid. Using

mﬁndom/strlp extensions of the inmage strips which are the wdth of the
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adjaceﬂt mnndOM/strlg ext ensi ons ernnre avi ng
the wi hdBRASESi Bsern OtﬁélVﬁotgﬁua§V@ﬁbﬂﬁeg§aﬁé ﬂﬁétﬁlﬁacﬂﬁﬁdates t he

deternmmab&QQnmEntr@@lEhéabkﬂasb@hWQQG the Qbkﬁingabpaﬁ@%nbfbehggéégh'eved
when the, out pu hot ocel l,s is maxi t hou t he

nethodsgﬁgﬁpés bFanHﬁﬁt%Qﬁﬁ'r86F§ﬂF39P6 YtBeaﬁéngcHPeWé&%béhﬁeéﬁa@he t wo
grids dssp@atbmentispbeswbeanatidecepliotaetlll popasibhened ewer geppesi te edge
portions of the grids to control stepper notors which drive the two edged
of the noveable grid, the determ nation of the exact position of the
WBX|nuﬁh@aﬁpaﬁlgsmdntfaodlregmspmacnpceprhbﬂempaatecaﬁdmbysedsunce t he
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. once the outBut of theé ocel arts position at
Whlch FhBISY e BpEF nﬁFBF§S%985 P&l &RFRe SNADPENBNBUBEEREART RE GFRES wi l |
di ff er steppndi hjeoninbewhetripe odricvie maskivgngribebebyigabLergeidntpyor

doun, P58 LABLNS 0 DEcH AO5M,L L5, RDOLIECRIL oLl g, BLaLBy LTese
PCT/ GBohpbagadl placed in front of the grids when the image strips of
the image grid are aligned with the window strips of the masking
grid. Using window strip extensions of the image strips which
are the width of the window strip of the masking grid, opaque
regions can be provided between adjacent window strip extensions
of the image strips. Furthermore, having the window strips in
the two grids of the same width facilitates the determination of -
registration between the grids, alignment being achieved when
the output from the photocells is a maximum.

Although the above method enables alignment and registration to
be achieved between the two grids. using the outputs from two
photocells positioned over opposite edge portions of the grids
to control stepper motors which drive the two edged of 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.



4 However, this is taken into account by nmaking the wi ndow strips of the
masking grid narrower than the image strips of the imge. grid, but whil st
al i gnnentwa@nzi2xegi strati on can be achi eved wusing this nmeptaD@B0t/039g9 at t he
expense of the amount of light which ¢an pass through the display.
According to the present invention thefe is provided an i mage display
system for displaying a plurality of inages using an image grid conprising
a plurdbieyeof sispssotakbr tespeattventibpgeskangaspedwindsgasencgsand in
subst i W e l at.onship,.to _each other, and a masking.grid.
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opposi ng, edge portions of the respective.\grids “each rncluding fndicia for
use | NWBIEYNTHY B3RS skRrpdalf thaedippdpEeti ve grids, said indicia at each

edge portion conprising a substantially transparent window slit in an
opaque, regi on of _on grid and a region of the other grid including a
transi%?%ﬁ#é#?ﬁht?r§%§p%F%ﬁ?nFolB§§ EronsEReri hoRrSVidednansinage
;ransidisp@éycswifemwﬁ@ﬁrepsplaympgqaepaﬁfﬂgiﬁyb@fammhgéEYuﬁﬂﬁ@|éf' to the
i mage . p . W ndow: str n e grids _are correct
aIignéﬁ?géiéigﬁgfg%1%%%%%¥éinggingigfyv%gnﬁgﬁipgo?gnﬁs?n6e65%62+Y% edges
of onelmgdels rafmanged in sheuenherand insphlytaheisalgd pargesel ((b) control

means i dg i me i N f_the image
grid r%§%ﬁ?§é§%§i§kggHigf?ngtﬂgra;Qﬂﬁdé?%?gggﬁéoéPﬁgaggﬁ%%%%??gi%g: (:) °

rid; a : .
[i ght Bodrekstho 't?%ﬁﬁﬁ??%lﬂg+§cPaF?b%?laYl?ﬁ%W shEieFafatr the sai d edge
porti omsledtitely wbgrirdsng {hayel sghipsdebectios Rags §oiddes eshampe! i ght

fr0n1t§§fferent 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;

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



respective |light sources which passes through the respective indicia of
the two grids; WO 02/21487 PCT/ @GB01/03949 - 5 (iii) anplifier means for
anpl i fyi mgoohiz4eut puts of the 1ight detector neans; and PCVGBoODMYEY at or
means for providing an output signal _t@ _the control neans to actuate the
drive neans in response to the differéence between the outputs from the
anplifier nmeans and a predeterm ned reference |evel; the gains of the
respective anplifier nmeans being adjustable so that the transitions from

transparent p far Qsit.e ed rti of the
grids can bo%ﬁ 8 A q‘llt]ﬂoenrésfeér{% fantl val s t\ﬁb%/ Oq%rggéqcss OngSC
correspondi ng MAné@ﬂhﬁrQ%ﬁ$Qﬁ0rtMQ§QﬂmanK§rld at substantially the sane
time thereby bringing the inmage strips of the image grid into

substanti al | arallel alignment with the wi ndow strips of the masking
grid, and f‘%?’ helcogl?at%m’?é‘i‘%ﬁrﬁef%\%?%ﬁt digg kPR grsignadart st opped
by Llhe cogt][](c)l meahe wWarttdle igidrds @y %dﬁhdalﬁ’te tgﬁﬂt}jﬁ% tnle%gus tiher Fby
enabling different_ inages qn the i ri 0 be i e Di spl ay
systems in accor dance St%()rt%etqber eégigfe’%ﬂfeenhe&’f’%e&h t WA ESa ifho8ul ar | y
good al i gnnment andheegingilisftien eetnseemd e @maiei:e}:fmﬂrrag&eaﬂéd:emki ng
grids. placed in them,.and this can be effected automatically. Furthernore,
this good alignnent and registration enables the w ndow strips of the
masking grids to be widened relative to the widths of the inmage strips of

t he lﬂn@eggmglsoft@ﬁéebgsgeabhbegakbwm@& h@gggsbégng agbhet g5¢. 49

enbodi i mage dj splay_system in accordance w t Fesent
i nvent %%t O?T 55%P%é£aggérﬁﬁéﬂ WFERSPRFERENER PB2EHE for the indicia

at opposite edge portions of the grids can both be positioned
substantially half way across the correspondihg 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.

Display systems in accordance with the present invention can
achieve particularly good alignment and registration between
elements of image and masking grids. placed in them, and this can
be effected automatically. Fufthermore, 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



acconpanyi ng diagrammati c drawings in which: Fig. 1 shows a bl ock di agram
of the enbodinent; Figs 2A-Dillustrate the effects of relative novenent
bet ween avonmskBng grid and an image grid positioned in ther/spst/eand and WO
02/ 21487 PCT/ GB01/03949 - 6 Fig. 3_ig a graph representing the output of
froma photocell used to detect light transm ssion through the grids as
they are noved relative to each other. In Fig. 1, an image grid 1 which is
vi ewed edge on is secured in a display systen1sini|ar to that described

withr renc 12_of WO 98/ 67 i.n rid 2 being_in
|nt|na?£8 gn?ac? %E?ﬁhtﬁspFﬁESBtéPﬁd%ﬁ b?ug8ﬂ3r8§s?68moﬁ PREtEFRYS from
their eageéstoadatachsldgbtr tbedsnas¥oA8tUt663h The gBsHENgs fhéd 2rés

sl i deafbgefelat LveyLorbhe id 1l using a pair of stepper notors 3
whi ch areeeach con%ected ?gﬁggghgﬁde of the image grid 1 by a |inkage 4,

only one stepper, notor and |inkage being shown in Fig. 1. Two LEDs 5 and

5' arezposiglonedaﬁa@magea@r@ag@ PRLERONSOL i aRed éugs 8h. RQe ghle f Hr'ds
1 and 2 and., t wo 6. are posjtioned facing e ot si de

of the pgf‘?p%f‘yg‘?§ageﬁ} éﬁﬁlllé‘r R/otEFh fgpcpaPed Bf—thEbgfaﬁanﬁﬁot@ca l's
whi ch Bieg. nb? eﬁomn 98V&196§LtaomadkiﬁglggledQEbQQh§|QﬂslﬁflhﬂﬂeOther si de

f th the e rma simlar ctjon to that of the
EEDS gcoQEégf éﬁg t %Fhe gsog¥é$ é §¥0?8@8F?§Sé°3n8? H'leT’ﬂEl‘ﬂT’lo b®I s 6
and 6' thebr ecedpesonagstindasodancaipedf ivrW@, 9874196Me alhkihaeksng and 7'
havi nggt @i 9¥“sﬂ§88§blgak@la9995regstﬁeaﬂg ge’giﬁaprE%Ygé n%@fr of

respect{ve outputs fromthe anplifiers arators 9
and 9' STPPRIBIMYLPTEge WE%EPsaﬁﬁlﬁﬁcguﬁﬁpﬂﬁﬂt?é tehengofpdea®brsh® and 9
from rehegengeidol tiageasuppkbge 40 a@nlly one stepper motor and linkage

being shown in Fig. 1.

Two LEDs 5 and 5’ are positioned facing an edge portion of one
side of the pair of grids 1 and 2, and two photocells 6 and 6’
are positioned facing the other side of the pair of grids 1 and
2. Two similar pairs of LEDs and photocells which are not shown
are positioned facing edge portions of the other side of the
grids 1 and 2, and they perform a similar function to that of
the LEDs 5 and 5’ and to the associated photocells 6 and 6’.

The photocells 6 and 6’ are each connected to an amplifier 7,

7", the amplifiers 7 and 7’ having their own manual gain
controls 8 and 8’, respectively.

The respective outputs from the amplifiers 7 and 7’ are fed to
comparators 9 and 9/, presetAvoltage levels being supplied to
the comparators 9 and 9" from reference voltage supplies 10 and
10”. The voltage supplies 10 and 10’ are shown as being
separate, but preferably a single reference voltage is used for
both comparators 9 and 9’, and indeed for all four comparators
including the two which are not shown.

The outputs from the comparators 9 and 9’ are fed via lines 11
and 11’ respectively to a control unit 12 which controls the
motor 3. The outputs from the two comparators which are not



10'. The voltage supplies 10 and 10' are shown as being separate, but
preferably a single reference voltage is used for both conparators 9 and
9', and iwaerzi48br all four conparators including the tweCWeBohozame not
shown. The outputs fromthe conparator§ 9 and 9' are fed via lines 11 and
11' respectively to a control unit 12 which controls the notor 3. The
outputs fromthe two conparators which are not WO 02/ 21487 PCT/ GB01/ 03949
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control unit 12, the first, which is carrled out usi ng photocell 6 and its
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The nasklng grld 2 has an opaque region 22 and a transparent portion 23
W th ardBsnskaEy wilDengﬁ b@eﬁgggtM@eﬁlg¥VtQALbeahHag§g9r3dwﬁlgﬁséﬂbﬁned
behlnqlthetﬁgsgﬁggug grom Qhe respective photocells change with
movement of the masking and image grids relative to each other.
Only portions 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 moved up and down relative to each other.

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 opaque 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



the position represented by Fig. 2A, that is with the boundary 24

coi ncident with the upper edge of the field 21, light from the LED 5 is

bl ocked byoopzagse regions of both the image grid 1 and theT/ceokiig grid 2.
However, the opaque regions of the grids are not perfectly opaque;, and
they allow a low level of light to redch the photocell 6, resulting in a
residual output as shown at Ain Fig. 3. Downward novenent of t he maski ng
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si de of the wi ndow strip 20. The output fromthe photocell 6 is then as
shown at B in Fig. 3. Mwvenent of the masking grid 2 fromthe position
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shown at- Din Fig urther downward nbvenent of the
masking grid 2 has no effect on the output of the photocell 6. Reversing
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the output of the photocell 6.

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 llght transmission
even through two overlapping opaque regions of the grids 1 and
2. The result is that even if M’ were to be computed from the



masking grid 2, but rather than do so when the window strip 20 of the
masking grid 2 is either conpletely covered by or conpletely uncovered by
t he opagweonmgi4sen 22 of the image grid 1, alignnment is eP€®GBedosen the
boundary 24 is positioned substantially half way across the strip 20. A
suitable positioning of the boundary ?4’(and Its counterpart in the
opposite edge portion of the image grid 1) relative to the inmage strips
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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



that the point Mon the graph is brought to the reference voltage 10,
indicated at Pin Fig. 3. This scaling effect is indicated by the double
headed awowe/trB7in Fig. 3, and it has the effect of novPaGaEN1/039¢4 nts on
t he photocell output axis by the gain factor of the anplifier. The gain of
the anplifier, which may be positive 1o hegative, can therefore be
adjusted to bring the boundary 24 exactly into line with the center |ine
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the Ce?teraslgggsg£le 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



imge strips of the image grid so that dwell periods are obtained with the
w ndow strips of the masking grid 2 being as far as possible aligned
central | ywowrti48he i mage strips of the image grid 1. ThePCEDBoGomd 5'

and the associ ated photocells 6 and 6 1 can be positioned at various
positions within the display syst ens, EUBjec of course, to the grids
used in the systens having the appropriate |ndicia to effect alignnment
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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.



areas of the grids, the present invention enables the effects caused by
the wi de range of light outputs fromindividual LEDs, the w de range of
responsesvo 02/bisght exhi bited by different photocells, anBCT/e80vbRERges in
properties of 'individual LEDs and photocells during use, to be
conpensated for nerely by adjusting “the gain of the respective anplifiers
to bring a light to dark boundary on one grid into the desired position
rel ati i0ca W ndow slit in the other grid. WO 02/21487 PCT/ GB01/ 03949 -
12 Haim 1. An image display systemfor displaying a plurality of i mages
using an image grid conprising a plurality of strips of the respective

i mages 1arrangeﬂmagesaquu@9 %g@tleﬂl %Qsaa@,bu%umg I%a Akl %'hftg alei onship to
each o&her and.a nask |%g |s|n al of su stantlally
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the pesihbt98iRh hhgubaRrastdnndy ehahkparbAtt 8 nRSKisAY +I5 hdanaggaque
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:-

(1) 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;

(iii) amplifier means for amplifying the outputs of the
light detector means; and



(c) sensor nmeans conprising: (i) light sources positioned to direct |ight
at the indicia at the said edge portions of the two grids; (ii) light
det ect or weansi48pr detecting light fromthe respective |iBOT/GBOUNI®ES WwWhi ch
passes through the respective indicia of the two grids; (iii) anplifier
means for anplifying the outputs of THE i ght detector neans; and WO
02/21487 PCT/GB01/03949 - 13 (iv) conparator nmeans for providing an
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to the dlfference between t eoutputs rer
predet erm ned ref éhén&@nlralemeanise t@alarﬁbtﬁtet rtéler @bq;e@t ime@ngspini f i er nmeans

bei ng adj ust abl e s@sgditle the ARSI dhcans dd VB R M 3P YU for
the indicia at Ogﬁﬁhlte ed erfortlons of the gri can e positioned
substantial ly hal f éﬂofgse @ndﬁl??@%%neﬁ rrueé@r@mcet he ot her
grid at substanti aJelvyeJI he sanme tinme thereby bringing the image strips of
the inmage grid into substantially parallel alignnment with the w ndow
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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 unampliﬁied output of the respective light detector means.

6. A display system substantially as herein described with
reference to the accompanying drawings.



3. A display systemaccording to either of the preceding clains, wherein
the masking grid is noved by the drive neans and the inmage grid is
static.. wooxedBspl ay system according to any of the preckdi/cgovizmins,
wherein the sanme predeterm ned reference level is used by both or all of
the conparators. 5. A display systeﬁTéE%d?ding to any of the preceding
clains, wherein the predeterm ned reference |level is approxinmately half
the unanplified output of the respective |ight detector neans. 6. A

di splay system substantially as herein described with reference to the
accorrpényl nf BRARPAgSL Wbsp2eying7 appincedity3949images which met hod of

di spl aybmgrasélsuaehht;yaoallsgmg@s sYBiteh a%@%&'ah%%s t¥SLAY %fd'tge' ay system
accordin any of .the preceding claims. 8. met hod according to claim
7, mhe?ﬁgﬁeﬁﬁggrSEBéEFlve gains of the anpllfler means are adj ust ed
manual ly in response to a visual assessnent of the relative displacenent
bet wee the t [ tho acc rd| to_cl |n17 or ai m
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| i ght ofrbhet Aeplifhersogrossare pdsststhelr eahuelddly tto kiegbbndet ¢ot ar
means. viQua A gﬁ&@@@m@ﬁtdb§pkﬁ¥'@Ql@t@b@rélsbﬁaggmbﬁ@ggétwggﬁ FREhed, being

substantlglly as herein descr

9. A method according to claim 7 or claim 8, wherein opaque
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.



