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to a display device having a plurality of noving |ight
sources, of which the intensity of light emtted by
each is varied as they nove in order 5 to cause an
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virtue of persistence of vision. A typical device of
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its respective unique path such that the fight sources in combination cause a desired
image to be vislble to an obsarver by virtue of persistence of vision,

By providing two or more arrays of light sources, each of which traverses a
raspactive unique path, the invention allows larger, brighter light sources to be usad
without reducing the resolution of the image that is produced. Allthatis recuired is that

- the arrays rotate around the common axis sufficiently quickly. The minimum
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wi t hout reducing the resolution of the image that is
roduced. All that is required is that 35 the arrays
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traverse a different surface to those of the other
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;"oe\é\lg?z@bﬂﬂs ofhePairSF AT hEPMIBIwAR ddpRare HEGRteAXded iflHfeach other,
and the viewing direction is immaterial. However, if the light sources of one array
traverse a different surface to those of the other array then they will only appear
interlaced when viewed along a direction normal to the common axis due to parailax.
30 The term interiaced is used in this specification in the sense that it is commonly
used in television technology. That is to refer o the alternate scanning of an image

in two sets of alternate lines.
Normally, each array is disposed at a fixed position relative to the other arrays,

and all the arrays rotate in unison.



30 The terminterlaced is used in this specification -
in the sense that it is coomonly wused in television iy
technology. That is to refer to the alternate scanning

of an image in two sets of alternate lines. Normally,
each array is disposed at a fixed position relative to
the other arrays, and all the agrays rotate in.
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of which is connected to a respective |ight source,
and is responsive to an input signal to nodulate the
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to rotate arolnd the commen axes In synctirony such that the desirad images caused
to be visible by sach apparatus togsfher form a somposite image.
If the longitudinal axes of each array are parafie! to their respective common
axis theh the common axes may lie in a common plane. Inthis case, the common axes
typically lie in a row in the common plane.
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if the |ongitudinal axes of each array are parallel to

their respective common axis then the conmobn axes may

WO 0628 ommon plans. in this case, the conmmOPCH&B05/003313
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Alternatively, if the |ongitudi ndl axes of each array

are perpendicul.ar to their respective common axis . .
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accoreipodinients;he second enbodi nent; and Figure 9 shows
a third enbodi ment of, the i nventi 25 Fi e 1 shows
2 housi ng HOURACHOLS MG ATEndRent B HEPE An a0k’ 20 b
2bhe two RifRge Bahand adlulaicingmuchizatsnon opposite ends
of an arm3 that is connected toQ

2 motor (LTS By CRRGRYOBrORng gRE P e eopoln

respecti vgiqleQy S 8RAowta lsplldysterrfdimatfAdm a plurality of devices
according to the second embodiment; and
Figure 9 shows a third embodiment of the invention.
- 25 Figure 1 shows a housing 1 which contains two identical PCBs 2a, 2b. The
two PCBs 2a and 2b are mounted on opposite ends of an arm 3 that is connected to
" a shaft 4 driven by a motor (not shown). ' |

Each PCB 2a, 2b carries a respective array 5a and 5b of LEDs. Each array
5a, 5b comprises individual triads of red, green and blue LEDs. Figure 4 shows the
30 arrangements of these triads. As can be seen, each triad comprises a red LED 23a,
a green LED 23b, and a blue LED 23c¢ arranged in a row along the path of rotation of -
the LEDs 23a, 23b and 23¢. Each LED 23a, 23b and 23c in a triad is separated from
the adjacent LEDs 23a, 23b and 23¢ in the triad by a pitch of 2 pixels. The size of the
‘pixel is determined by the lengih of time that the LEDs 23a, 23b and 23c are



5a, 5b conprises individual triads of red, green and

bl ue LEDs. Figure 4 shows the 30 arrangenents of
WOas/02rBhds. As can be seen, each triad conprPGEEB2005/003313
red LED 23a, a green LED 23b, and a blue LED 23c

arranged in a row along the path of rotation of the

LEDs 23a, 23b and 23c. Each LED 23a, 23b and 23c in a
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LEDs 5a and 5b are distributed on two PCBs 2a, 2b allowing larger and brighter LEDs

30 to be used. The rotational motion of the PCBs 2a, 2b through the air has the
additional advantage of providing cooling for the LEDs.

In the second embodiment shown in Figure 2, the display device is housed in

an optional perspex enclosure 10 at the base of which is mounted an AC motor 11.

The armature of this AC motor 11 is connected to a shaft 12 which runs the length of



paths 8a interlace wth the paths 8b. Therefore, a
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arrays of LEDs 5a and 5b are distributed on two PCBs

2a, 2b allowing larger and brighter LEDs 30 to be

used. The rotational nmotion of tRe PCBs 2a, 2b through
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A schematicrepresentation of suttable contro![er electronics 20, situated onthe
controller PCB 18, for one of the triads in an array 5a, 5b, 17a, 17b is shown in Figure
30 3. Image data is received via a fibre optic 19 by a controller 21 which may be made
from discrete components, or be a suitably programmed microprocessor or field
programmable gate array (FPGA). The image data contains information relating to the
intensity that each LED within the friad is required to produce. Each triad has an

associated controlier 21, within which there are provided three discrete pulse width



25 PCB is not visible in the view of Figure 1. The

i mge data may be transferred to the controller PCB
Wh2006821%ure 1 enbodi nent in the sane manner PEI/GBA05/003313
shown in Figure 6 and descri bed above. A schematic
representation of suitable controller electronics 20,
situated on the controller PCB ¥8, for one of the
triads in an array 5a, 5b, 17a, 17b is_shown in Fi

30 3mopkiggen RANVM) bantralles 321245 127G, biNess ik EO‘Y@C%;S’ tg respective
cont rof h?éen%dvkguészﬂ?ESQEBgﬁﬁﬁ 28& FHP?nﬁH Sdi{e‘i‘ifﬁ'le triads via LED drivers

conponé e asuta prog ranne m Cr oprocessor
or f244,24b pndgéanfhelED giavers 2ha b @RPEAF co theeytput signals from

dat ath%mg%\ﬂ&%ﬁr %ﬂﬁ?ﬁoeb%g in@h@ﬂ oWer slg si RLRMS} idving the LEDs

t hat rtad rs r 0 produce.
Bach2sa:pablahd23an associ at ed control ler 21, within

5006/ 021 8e BRSBTS 2297235 SRkt rfehEbley b Hge catato
tr:g 2t b@itdlb\@/éé @uﬁaawatabnaag]mgtﬁgmutmm cdh&olling trechrighthess of each LED
pec

f or n2#%28h 8B R3EIRECH atgack ieH"tEﬁ'E? ??‘R?gr'gt%n%!’ar}g?ﬁ?aﬁﬁ previously

24c. eIﬂ]ﬁné@@né’FédV@één aﬂéb%é*éoﬁlﬁéné’r% oftABWBdide daig are offsetfrom each
out put S|nq1na s from the PWMcontrollers 22a, 22b a

182¢" piheo e vﬁ@wemevgqcb%ﬁ Slistal obgenver, doe P?IQU"EE&GUC@% by each LED
13a; 233ba5 8y %38 <o \E‘?gg WA ?rfl:.r‘itn'él@' ?sé§rsggﬁe%2$blﬂﬂ@h2é’§urce emitting

are responsive f e | nage d produce pul se
wi dt lrgh’rmﬂth%d@dedmlput and bmglumﬂslrol ling the brightness

f h L
gesF?gd i Eﬁenéﬁt ymﬁ?‘gq”rﬁ‘%ﬁ?%é’b. ous é‘E:Bn peg?%tgg%e PCBs 22,

t he Piedr 16a céb raiate fitlis1possiip tneavse thud de\h@a tmg@layaa desired fixed or

re of fset fro

| <1 BvBBumre OSFE B5ES sndit R RS Tl O Rtimage whist
23a, ﬂﬁbnﬂhdur@&::sdmn%mtmmrfabeotalcylmdappears to be a

poi nt |ight e emttin

bol our andSEFPUMTREENeH; Ef'@gv@?g‘m@ T %ﬁh%%ﬂnop §grays oa, 5o
sUpphéfeste shhr 4¢R0E BabWerlindar wodlﬂyehmsémrthezbaway from shaft 4.
16a, 16b rotate, it is possible to cause

to dh§sHEY bearlsiFRin Fea@y e, Shis aRR/pisgd tf?fﬁ@% S&in&Sength of tme in

ogbvi gl b dlﬁﬂa)fjﬁplxéﬁhéﬁ ﬂ'Yé!blké]s EibSest & the whait 4W|Dld$l§mal$er than those
flat i mge wh Figure 2 is forned on

sur f urbestawaydgam fhgeshartds Tan&@ada? GeEIPeNsRted by ﬁdwﬁténg jthe length that
firsg 'ﬁ%ﬁ' %?%i‘tl(‘ﬂ[ﬁﬁ BRA dré bﬁtggls'ep fdrRpahdiay sn e raﬁlﬂl distance of the

nearest ave a I hear Ve|OCIty
t hostiafiurerhabe shaty4.f ribihis fimfdena, thepseashicpixeli mag fenthe same size,

LED | Ik or t he sane
| eng 4 sé%]&&vgmgﬂg rﬁ% d%k?a CE wﬁsﬁy 'a pixel then the
2pi er s cl| perisgrmione, tslrru:estl'lafcircmmrdaricetrﬁ teerair¢udar paihs described by the
t hos t hest ,.a fromth
oo ok kg0 i B Ao 3Eb ot N EOR B, e are
a Pafduiet phls ihthagaths elosastto Ith‘:e?d'xaffm tréenthedi arg inthasbdurthest away
radi al di stance of  the
from the shaft 4. This can be compensated for by calculating how many pixels are
available on each of the circular paths described by each LED and remapping the
30 image data to fit the available number of pixels.
It will be appreciated that although embodiments have been described having
only two arms, it is equally feasible to operate the invention with a greater number of
arms, each having an associated array of LEDs. In fact, more arms may be provided

in order to achieve an arbitrarily high resolution of display. Furthermore, the speed at



triad fromthe shaft 4. If this is done, then each

V{?Ixel may be the sane size, irrespective of its
Q4108002193%t ance from the shaft 4. 25 Furt her noA@/GB2005/003313
since the circunference of the circul ar paths

described by the LEDs closest to the shaft 4 are

snal | er than those furthest fromdhe shaft 4, there

are fewer pixels in the paths closest to the shaft

t hanm@rt@eaﬁr@s,muqt%@t@tggtlﬁ@qerma OF AR pwgbgrhgff rtarms In one
o XePbﬁtcEI%F‘ e%o@il‘?r\’ﬂ?fﬂ%é%% bt Qbfnscﬁ‘itéih'igaét@ﬁhté‘emmtz and this

s are aval e on each of the circul ar t hs
descprayistgsiayvider refies ratadf BOTigsIE wijch Waﬂwlafm&aﬂatf%f displaying

to f | abl e nunber of pixels. It will be
appréi:qva{{éqmgpﬁ%t al t hough enbodi nents have been

descri bed Tha\appg"atusmmlm«wcermach‘snemttmainsbeetaﬁﬂlfblythefiisp[ay-of static and

feasible to operate th nve 0 E

b BB PR 1O SETR PG Eir RtV ofne pevics of e frs

LEDs embadingsit is Imrtitulaﬂmmtayl foe this @nidde dusefut umradieemsmg and other
n..of

Fur t RBPIRBHRS.  Tbecgite Gt Tssats) embogient =88 Ak uses in product
PCT/ GRStinQaRetd & cah bhiisdd, Fhreeaniie, 10 séndee arrep@ksentation of a drink

lower With a greater nunber of arns. In one
18ar t 8%l ar enmbodi ment there are eight arns rotating at

a rate of g%eﬂﬁét% BRBShthiNiy tHY CEDY8a2bY irsigfing %f hRBNspeed, it is

rate of 80 Hertz ich is particularly 'suitable for
di sphagsiklg thaﬁgtherﬁystamag@y umglerge a large amount of vibration if it is out of

appaéQFaHFe g eg[f?srpr@ﬁm R dEBY R oP@sﬂé’ncfn?d weights ﬁdjacent to each

t he-di'splay-o I'C an ving 1 nmages, for exa
f r omPER tHabuars bemqyledvﬁodeﬁarsplgrtafl 3 Mok, @wrdﬁeorﬁwawfeom the axis of

184 L enpE i R iRt Rh bR T, (00 ons” The

devi ce of Sube assgstem:is shbwal lnﬁgmreaﬁ ip evhifcinsa vibretion mensor 110 is fitted to

ItO gofg}f‘d%qrﬁ r}gé? Joicialis E?Eq%&# ﬁgyg 3% ?ﬁ\%g%r @éhﬁ%%ﬂ;ﬁ receives signals

t he ReRsthzombration Bghsoha 10 FERsd respengegiratitiey oaqouhsngnals to a pair of

speed, it is 033|blethtth tem ma

| gS1eRRBLMPIORE 14115350 PhHNIch if (roUbteshgn Srengffie e & the PCBs 2a,
Jdgencey irhe 's&pBéP:%ﬁﬁQaﬁeQ:dﬁh@Mtb@@o ﬂasﬁ@&tlv@fwd?ﬁi d@nes I‘Igl2a and 112b on
wei ghts adj acent to each PCB that can

exanphichipye mavstest countaidiadances 1admgnd ﬂ&%‘? 1 ﬁéafgii"sa dft4b is provided
15 sBatbert thRalh %Lm HAvEQ 'T'f’@ nS2h earfooéa&hﬁll H ‘T%’ﬂ"ﬁ RE @o-operates with

Such™@ systemis shown in Fi'gure' 5 in which
vi br atugHt E@emﬁhomqarhuoguﬂiewa@nt:eﬂ 13hd 13k nr@Vfof thegeunter-balance

cent hasa StAbl o ot BYscinafor B A Bf 1heRpsAAdrs 1112 and 111b

recei ves sig 'S Vi I on sens
25n r depmusterbatanice smvesidlpng thei veprad diives 1 W2 4il2b sza radlai direction with

st epper 1 ]
L BpeRE g st il S 11 BB SR frercatnces 112
Mot or $3iefremdRinedived offthe esetthe wermairivesit 12eeandl 12b. The controlier
and 112b on
provides the stepper motors 111a, 111b with drive signals in response to vibrations
detected by the vibration sensor 110. By positioning the counter-balances 113a, 113b
30 at the correct radial distance along respective worm drives 112a, 112b, it is possible
to reduce the vibration caused by the high speed rotation. -
Figures 7 and 8 show a display system 300, comprising a transparent
enclosure 301 made for exampie'from perspex. Within the enclosure 301 are six

displays 302a - 302f according to the second embodiment described with reference



whi ch are nounted counter-bal ances 113a and 113b. A

rail 114a, 114b is provided adjacent to each worm

WP PUPE02IT8% 112b, and each rail 114a, 114b co-R{IEGBR065003313
with a lug 115a, 11 5b on each counter-bal ance 11 3a,

113b to prevent the counter-balance 113a, 113b from

rotating so that on operation of % he st epper notors

11la.a d 111b 25 the counter-bal ance noves al ong the

wor miAFIAHES 21 33OV BIS Qyanty igArbiftragy ?%NO%OWGM‘?'V dispiays may be
respegdvidgy.t he shaft 4. End plates 116a, 116b prevent

the counter-bal ances 113a, 113b from being driven off

the end of "3rRoiibrss disPiays 3@%@51332@3@182@ shm@ in a perspective view in

cont gF t g@%cgﬂ %&fog,
F?}Lllrve? S‘%eﬁn‘aéngﬁﬁﬂb?@%e%ocﬁ%ﬁ%{ Vi brat | ons no f In&his view for
lc@/ t mﬂnw thiewaven thestasture bdeadhoftios displeys 3RRa-1892f is identical. As can

counkere Rl AR R, Lideuichline3d Aot e. SOEESto LA floer am soss -

di stance al ong respec e’ worm
i's p@@@c lahd foWeEr ar&d:mm 1 8oy iebclatmamted oaedcdiyesbbeading shaft 3053 -

high rotation s, 7, and show a displ.a
oy St SRBEH ol aivpls ws ioeFe & Siinte SaTR olReih o Yipuprer and lower
made afms Expapneplé rarraype30spend 307hlre attheherine loppusite ends of upper

oo SRR A AR Ao s oy SDBR e A0BC riTset by halfa piel with
2006r8:hbeBR iBCheBRH M PEARRLZ0 7 mc%sq:#éﬁo@sty aéédmea&h

this quantity is arbitrary and nore or fewer displa

my be pAd H@dj'sﬁ?ﬂ‘s@@zéf' 3PRkare cauBlep igastrsa oy asuilg enon slipping
are %bﬁﬂm@ ésnthé @F §H§r8§zééf{&1t‘éh8\% '|H‘F:gﬁrt§a§'8*;ﬁel7e E%%ecttve gear

rerralnlng ree |spa33 alr e
t hi s 30Pandpafis atiached to pngend piraohahaft308a s 805 and each‘ gear meshes

fAchuith tbggmg Eﬂém t%ot?x ne@%ﬁ%@ d'is%f‘z@oédﬁ] 365 CRls, all of the

be seen each as a
cor r displaydimay hepgrivendrom 8(3[%@!9 metaism symghtooyer ar m 304a

3050, A pein BPPR, 7 805 - St SRPRA: By el Vg Tagrounted on s

of ee&ﬂpeoﬂivetmgtmer-mwf(tubmm rt]he},(ralir'a ahbays e&narmubgtatlon that is offset
arra336a and 307a ar ttac pposite en

ppol OTUNS AHRSTAAPRRLA TRBET STh (G8-ARCNERRH TP Ssgased about s
20 30fsspestivef dhattsubly tﬂmkﬁey&icpmm@olfmmh tﬁ@&ﬂéﬁé oftdtljadeBt displays as |
correspondi ng 307a, - 307c previou

Gosc NGRS ThpotRee Bf S13 B2 SISDuS snatie B0 <3Es @dience amays

t 0gesbss - 2061 ang BOTALACTF)6FRagh | UEBIaS}@OZQ oy@iflt@se C@H@xp sPced (i.e. the
the gear arrangenment shown in Figure 8. Her

r es p¥RIHM@eofgigtionadengribed dyf eac@ RElf £ [RSERYS oasoﬁ@yeqq)@at@foverlaps or
h;
eac hingdiabdis %Q%Iuglé’&%tﬁg&ﬂg?ﬁﬁggd Qf% p%ﬁ'g Bf’érra]yg 8)Z°f‘aHJ?:zcent displays)

-the gear attached to t our
2302f sucitibet a edntingpus mp@mtspmage magypetneeated frem the brages generated

| | Si n0b BT} Rbivlc 2P SEREY, BNt Bo AR bo el AAbouE dmays as they

and Wer arm 'S o
respexdateve shaft 305a -305f such that they are al ways

: ._at an ori it %%Foirg %y%%?r%nmg the Jts‘f’p(?éys 302a - 302f fast enough and modulating

: the intensity of light emitted by the light sources on them as they rotate, each display

30  can be caused to generate an image. This brings about a composite image which

may he viewed around the entire perimeter of the enclosure 301, This display system

300 finds particular use in advertising and other large-scale dispiay systems, where
before the cost of providing a large display using LEDs or the like was prohibitive.



fromthe adjacent upper and |lower arnms (i.e. each pair

of arrays is disposed about its 20 respective shaft

WO 2M6f0RES8 t hey do not collide with the arrays PET/GB2005/003313

adj acent displays as they rotate). The purpose of

this is to allow the shafts 305a - 305f (and hence

arrays 306a - 306f and 307a - 307® of each displ ay

302a - 302f to be closely spaced (i.e. the volune of

rotati on deigfa Hehpvesa thisd Rmbadiment ofdhe mysntion. irhibjs a base 400 houses
rotatg I ' - S el I f .rotatiagn )
descr | _ggg&ég&ﬁ]gg@éi -ng @? &Z%\}f sat%ﬁ ﬁ%&” g@ L &hﬁ%d three semi-
25 sugifpulenatrags 40h140BLE0G Trengrosi 402, HOBgad #oy ebeh have different radii,

ot LRI TS SEDBL At B BB e 405
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di spi 3 - 302f fast h and nodul at i th '

ety R Bofors iRy o6 Ty SEheSt S slite @icsmay be singular or

t hem iadriddsey indusatcthereathg@thtidsR¥re sHcEdBIoRE tﬁef‘éfr%{%‘é?' T intensity of
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genera an i ,_This brings about a co e
ohi cHeRb e Fod P BRY BRAMzteR s fhe yesfdZef0band Ho4 rotate and
encl ahug eackldrray bdrberdbPirfinaye i s@lﬁ‘QCGTt bis sphere that it describes.

Wrti cul.ar use in advertising and ot her [arge-
spliByhis rasethrequseeh imagasopan besrasted, asd isopiodiicas a genuine 3-

| ar gejirdb S ki [ A rRhipitive, ...
VO 20067 00T T8S ﬁ%lé@r?rcg‘g&%%@é‘%adppq%“gﬁ% (ARG BltidnsSaossivilty is to
t hi r PreIHSEd rRBFRseptationef thar@nthiiowhich the diter arrdys 964406 403 produce

hous : tor drives a af )
o5, AL 0 8 15 B8 R B s
402, 403, lHiemormally mteraled4Bat theOSnamibitd rhaga chollaR viewed from a

ff radii t.hu escrj.pe S of
£ 1 rERfonfierig (R ag kel B36 SR 881120 £ amioamyparayx that may
5 dedercabeett bp e factibdt esctsaray 02\ 408ein@I44 i@ generating an image on
pl ur ources .such as LEDs (which may b

i f | h
b ngaiisrshy urfpcdk oF e iR Reesibla etk Guviat deshesyin which the
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20magempodikmtd U i its i :

o e e eI (s eaRt, <ot o i orkaRlis Thad 8 e Yaie purtace ana
t hi s"PPBR[ReWIEcgERui ne 3- di mensional effect. There

are various applications for this, but one possibility

is to produce a representation of the Earth in which

the outer arrays 404 and 403 produce inmages of clouds

and the inner array 402 produces an image of the Earth
itself. It is normally intended that the conposite

i mage should be viewed froma 15 direction normal to

the |l ongitudinal axis of the shaft 401 to avoid any

paral |l ax that may be caused by the fact that each

array 402, 403 and 404 is generating an i mage on

different surfaces. O course, it is possible to

construct a simlar device in which the



arrays have the sane radii, but with the |ight sources
of fset with respect to each other, thereby increasing
the resolution beyond that previously possible (as in
the previous 20 enbodiments). In this case, each array
W ll create its inmage on the sane surface and no
paral lax will occur. GB20050033 9 camvs 1. | mage

di spl ay apparatus conprising t re arrays of
| i ght sources, each array bei m&%t abl e around a

conmon axis the light sources in each array being
"arranged 5 'so that each |ight source traverses along-
a uni'q¥RAgsaHiRPIaY sRRRIaiAECTBBIRIRHIWAQrdnore giey e Bl fighheources, each array

pat hgehgw&w&é’ aR:XmH B%ohhﬂﬂhtaxﬁoﬂfe%ﬁt %ur@é’sclh gaFﬁ ?%af%&ng arranged

interl aced; controller adapted to no

iSnt efARithat QﬁChI finﬁtsO'érﬁ?t‘&aéﬂrSW aisha (Yise rash eeundsthitcommon axis,
travenaRbylthe. p%ﬁ%ﬂ?a%i’s\é& byrihé“@'lt %@h?be@ Qa&ﬁ‘%ﬁa%fe interfaced; and a

© light. sources I n conbi nat i on cause
be vFantElier adapiad spredviste thy infensity of bshtmlﬁe@bse aa@h ight source as it

+ Vi S| PByerddk its ?espbm%nﬂiu%?aﬁ?’ s@%ﬂﬁéﬁhﬁ%g%@sﬁﬁ cbfbination cause

claim1, whereln each ['i'near
di sph dsiegshimana io becddhle tChgn plsasvelibn \ﬂrtum‘éwsunteaae f vision.

1971 ay. ln?ad@Bkbidgﬁgﬁératus%ccbr@ﬁ%qo@la}?ﬁ ‘%W‘%‘P&ﬁ QEHeray is linear.,

accor |ngto el r claim?2
| ong?taERslisplay apraratusarcasding o clainpas wbmrtmﬁwarm is rectilinear.

t he Lofmaye ¥dptay Bp pérﬁﬁ&eaéﬂoﬁ?{}\%xoaﬁw%ﬁﬁw QCSPEQWQB wherein a

to either cIa|m2 or ereln
| ondPRaitiding! axisiof egeh aihis Herrapdicylas dp the «ammen exe.

conmg nln@@es digpiay ta“ﬁ;%at@h Séﬂcéb&kﬁé’ ﬁéréﬂ'ié? c?l'é%ﬁlo b.dbrn GIaFn‘P 3, wherein a

| aim 4, rei-n | ongj tudi nal axes. of
rr el%oﬂgﬁ@ai gxsahgRch array ﬁaa@ﬂal @ﬁhﬁyowﬂm %wsas

acca, dmetdl by‘aamaﬁatug\fasécﬁdm% c@élémmﬂﬁérﬁ?a t?ﬁ \dnbRudifat axes of the
arr ay are a e Ssane

t he ngi nal, axi s of eac
radlt‘é’{Pa&%Fﬁﬁﬁéc’??B‘?ﬁthe conmon axis. 20 8. |nmge
di spl. amage @Wp@éy@pama& ﬁhcbﬂ:hrﬁglo@la%hrﬂ WheVd’tEé@ré%pSNﬁﬁg’ points on the

p0|n n,the longit of ea
F e FneealindP SfrafarEd ¥ B he RemEdrAIBhIIaihes 1155, the common axis
2d mage - aimsgbagnsmapaa@tamas aemdﬁgn@ t:raurﬁlal Wherein\B@dr@ipdint on the
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each. Irmgeaghs;ilaﬁnapearm acordirighto Idaiml ‘rmgmrdnsaabﬂ)array is curved.

app '
oAt SR B SIBAERE fdoloroceoreme
eachrrey defisesadsre.12. | mage di spl ay appar at us
acc t [ r
£95 el QoD RIS AR B SR B9 somicrutr
ar cand ngersensguitiuthe poayn gy sitasshaddereddng to any of
the preed! IS} ahbpatutRelshifg $6:€2im 10 or claim 11, wherein the radius of
each arc is different from those of the other arcs.
13. Image display apparatus according to any of the preceding claims, wherein each

30  array comprises the same number of light sources.
14. Image display apparatus according to any of the preceding claims, wherein each
array is disposed at a fixed position relative to the other arrays, and ail the arrays rotate
in unison.
15. Image display apparatus according to any of the preceding claims, wherein each
35 array of light sources is mounted on a respective printed circuit board (PCB).

AMENDED SHEET



30 array conprises the sane nunber of |ight sources. _ I T
~ 14. Image display apparatus according to any of the fGB%QQ50@331

preceding clainms, wherein each array is disposed at a .

fixed position rel ative to the other arrays, and all

the arrays rotate in unison. 15, Irrage di spl ay .

apparatus according to any of th@r precedi ng cl ai ns,

V\/ner i.n each, 35 arra) t sqQurc iiS nounted on
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::20 ﬁﬂtf&gr%ﬁ@\“”%c% b{rﬁgﬂ?y ?f gﬁf%%’aﬁ éﬁ%{uﬂétgﬁeeac ofd whrllcciw is connected

conto @!I ﬂeepe@wa'ptglhs eeurae,pann‘ &l respondiveptd sp impudtdignal to modulate the

oYk iSRG B WDicE, fesgaageted o 2

respect 'S responS|ve to an |nput
20si g@al Imagerd@ulaart @namsus iancardingtty alfim| 22)wheordepeaderiyon claim 21,

eac.tﬂ/hglf%héa adthyl fé{?\m uia loPRY6r r%hﬁﬁdyeéﬁt@ﬁ colour emitted by

accor dependent
. whitiedigh @@wﬁem@eonmﬁoﬁhmt eigorl. i s further adapted

to Qthﬁ@gg td‘&%léi%ﬁb’ﬁraﬁi@ Eédi%ﬁ'dlﬁ% tot%}r‘@ bt gsu g Elims, further

response I np ut si
ap pﬁ?lapwn&ét&ﬁaat %e tasheéfw%ﬁblermlmwelﬁg @ \abrﬂﬁon sensor and a

25 Ur bR8hce ESHIINESAd DI tolvaRRhe Pitfal dREIRE oY tHEB‘a"I‘Q‘lcﬁ'lg weight from the-

bal anci ng wei ght, .a vibration sensor and

bal %ﬁ’!’&@"@cﬁ’fﬁ'ﬂl"@%ﬁ""ﬁﬂ e sPgneregaived frem thaalb.ﬁaitm. SENBPrce
of bHamagkaneiifg apPirafte S8 claim 24, wherein the vibration sensor is

disposed at the common axis.

28. Adisplay system comprising a plurality of image display apparatus according to any
30 of the preceding claims, wherein the arrays of the piurality of image display apparatus
- are configured to rotate around the common axes in synchrdny such that the desired
images caused to be visible by each apparatus together form a composite image.
27. A display system according to claim 26 when dependent on claim 5, wherein the

common axes lie in a common plane.
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conmon axis.in response to a signal received fromthe
vi bration sensor. 25. |Inmage display apparatus
according to claim 24, wherein the vibration sensor is
di sposed at the conmon axis. 26. A display system
conprising a plurality of inage g%splay appar at us
according to any 30 of the preceding clains, wherein

; Pg @%W '88@3 33'?8 ' Ur, E%' | f'@iﬁgﬂgﬁm%ﬁgﬁ %)?ésuﬁe in a row in

Syncﬂhéanmrﬁmb]ahhat the deS| red images caused to be

rag bl 8BRS L RS 4. wreren e
V\hencmnsﬁeﬁéé ueopenpbﬂdumlér towhesrenon plage. conmon axes '

5o 90 spaYy SEySPereacaTY o EEJ%;SRE %W%Pmm&s of each

t he nﬁre ispaamapbraﬂus areatiaehed m a ;tebpecmoem ingron thd Lommon axis,

A di sp] ﬁg g a]_ﬁcordl g to c q en de%endent

on A 1R AXIeR0L PRCTHARRIEATUE SifAY ddadetner f geArArangement.
to 3810 N&Eﬁla@é@!@n abeot@ing Ao daﬁmiaewmf@ih @ﬁbl@ﬁi@aﬁ ﬁldiﬁiao%@d relative to
any

a0y 8L i QPrcostCud Ty S b sictnalthe 1§ 2504an described by

_1ehaithe bﬂamtm%@mem@amla@s ingth theamnteha retatiesdedcribad By the arrays

apparat us, ar ed get.her ear

arr t&%‘?ﬁﬂ]? %‘ H&k 0f ﬁ:‘ﬁl% %Hg gid they o arrays are
32 fdtﬂm@&?ﬂ abemhels l‘egbbcti\& ghaﬁwm&ﬁ @ha’c G’a@tﬁlqme%ttamntdﬁhﬁth the arrays of
shafts o acent,di s appar atus such that the

vol &H@%?t 38’%’3% %%th&&gtﬁﬁ%ed by 10. t'he arrays

attached thereto overlaps with the volune of rotation
described by the arrays attached to the shafts of the

adj acent di splay apparatus, and the two arrays are

di sposed about their respective shaft such that they

do not collide with the arrays of adjacent displays
as they rotate. AVMENDED SHEET :
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