DI SPLAY DEVI CE This invention relates to a display
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as they nove in order to cause an inage or nessage to

be visible to an observer by virtue of persistence of

vision. A typical device of this nature conprises a
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present i nyention here is provided i mage displ ay

appdlaee e ﬁ%ﬁﬁ,b?es{ontée &Be%?r'rmre arrays of Iight

sour ces,h r@mévl ﬁa,rﬂhabe i3ed pepbiavh a\tri]tatthﬁ tp® ondisplay At to obtain high
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a desired inmage to be visible to an observer by virtue

of B¢ s EeAdeaIBiRINNE resHiredyesaldiandi ng two or nore

P, /Aol on et b (N ERHICHTERES, Brre s provies
2%ri gimage disptgytappatateseonmprisieg twoeat more arrays of light sources, each array
being rotatable around a common axis, the light sources in each array Abeing arranged
so that each light source traverses along a unique path around the common axis; and
a controller adapted to modulate the intensity of light emitted by each light source as
ittraverses its respective unique path such that the light sources in combination cause

30 a desired image to be visible to an observer by virtue of persistence of vision.
By providing two or more arrays of light sources, each of which traverses a
respective unique path, the invention allows larger, brighter light sources to be used
without reducing the resolution of the image that is produced. All that is required is

that the arrays rotate around the common axis sufficiently quickly. The minimum



wi t hout reducing the resolution of the image that is
produced. All that is required is that the arrays
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and the vnewmg dlrectlon is nmmatenal 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 parallax.
30 The term interlaced is used in this specification in the sense that itis commonly
used in television 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 arrays rotate in unison.



used in television technology. That is to refer to the
al ternate scanning of an imge in tw sets of
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25 common axis.

In accordance with a second aspect of the invention, a display system
comprises a plurality of image display apparatus according to the first aspect of the
invention, wherein the arrays of the plurality ofimage display apparatus are configured
to rotate around the common axes in synchrony such that the desired images caused

30 to be visible by each apparatus together form a composite image.

If the longitudinal axes of each array are parallel to their respective common

axis then the common axes may lie in a common plane. In this case, the common

axes typically lie in a row in the common plane.



to rotate around the common axes in synchrony such

that the desired i mages caused to be visible by each
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pl ane. Al féemativels i/ theilenaiigginelgsiql GiarRETEY &° perpeggligular to their

arr 4 EEtﬁ/eDﬁJnﬁ’rﬁqu LedliRdn the bheldn HRSRRSY lie/ Berp@AMBIar to a common

axi s 1p en the commopn axes nmay lie perpendicular to a

conp@nepl ane. Typically, the arrays of each inage
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di sRhaySuastHat ey dRtrdt BollideWith fklaPays bhadjaesm@siptags as they rotate.
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i nvettompanying drawvigss irowkich: per spective view of a
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a PCB; Figure hows a _ bal anci n ani aFlgure .6
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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 234,
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 23cin a triad is separated from
the adjacent LEDs 23a, 23b and 23c in the triad by a pitch of 2 pixels. The size of the

pixel is determined by the length of time that the LEDs 23a, 23b and 23c are



Each PCB 2a, 2b carries a respective array 5a and 5b

of LEDs. Each array 5a, 5b conprises individual triads
wo@Roosmel78gyr een and bl ue LEDs. Figure 4 shows tP@I/GB2005/003313

arrangenments of these triads. As can be seen, each

triad conprises a red LED 23a, a green LED 23b, and a

bl ue LED 23c arranged in a row al ong the path of

rotation of the LEDs 23a, 23b _and 23c. Each LED .
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100, % 1 an dLR eeac tngl%a:? are |rl1rd| v[‘%al ; y thetriad o
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LEDs $a WE%S rc'gﬁﬁg%@[ﬂjg é’%jf%@ 3] ies&ffe tHEPAMsBb. & i U seen, the

tri crrbes
paths 8a interlace with the paths 8b. Therefore, a certain resolution is achieved

without having to densely pack the LEDs on a single PCB. Instead, the arrays of

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



pat hs 8a whilst certain triads on PCB 2b describe the
paths 8b. As can be seen, the paths 8a interlace with
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achi eved wi thout having to densely pack the LEDs on a

single PCB. Instead, the arrays of LEDs 5a and 5b are
distributed on two PCBs 2a, 2b & | owi ng |arger and
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A schematic representation of suitable controller 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 triad is required to produce. Each triad has an

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



A controller PCB is also provided in the enbodi nent of

Figure 1. However, the PCB is not visible in the view
wobRookioguse 1. The i mage data may be transferr eBCT/GBRIVS/003313

controller PCB in the Figure 1 enbodinent in the sane

manner as that shown in Figure 6 and descri bed above.

A schematic representation of suitable controller

el ectronics 20, situated on the controller PCB 18, for

one nwdmament(emmntro%ms 2rpagbsad 28p, These arfmnﬂgcted to respective

g h?:’md Pée%{ Y Bud1 EDIBS %@tﬁd'z%crf&ﬂﬁhd 8k ¥f the &iddsAiLLED drivers

a controller be made from
d| SQnembmdﬂdne imhs J_Eﬁ)rdrb/ersa%aﬁztbaaﬂqﬁﬂmq;@wgmoutput signals from

( FP%EW%’%B{M%@ ége ?B%ﬁ?%&ns { ﬁ{; t | on fa%ridrrllémg the LEDs

g0 the-A3pieAsidey that each LED within the tr| ad IS

r equi red to roduce Each triad an associ. at

cont r ol | gneHWMeeigle Wn‘;rb&lﬁ(qw%?‘gg%r 8¢y B0 Eoﬂt,h §dmage data to
di SCH@duﬁzepb!]l&ew}ﬂtﬁjhﬁ@@%@but@ﬂts(fwntﬁmmgrtﬁbIbeug&tness of each LED
22a, 22b and 22c. These are connect ed

r ed,23gr235ransh2Bpuss tﬂﬁtﬁaoﬁ‘ﬁm%@e%"‘tﬁ‘g@@ t}h églatnéo\s previously
of t&?laﬁ@gaﬂ%%d %reé:ﬁtérgf BIYEESphRn&A trfe’iﬁ\a%é@ata'ré‘r@ oftE&from each

drive 24c convert the output si %nal
10 ' ornthére TPV woen vu@wedrby pYistabobsearrl. BECAIUD PFRdyRed by each LED

itti
B 30 40 e g e i
the InghaqethelalealrEthccmlUcaMdDrtgbt%Sw dt h nodul at ed

outputs for s °| | ItH% n%,ﬂ?dé{hisgﬁél[é?t? 1Y c&ANelFPas the PCBs 2a,

23a, 23b a eac he deS|red
i nt eztscbrtwapﬂaw 'rcgdite it Bpgesible towslise treplexicre o dishi@yraedgsired fixed or

 orfede e CERHAY Do TR by G BpRdcdoFimage wnis
ggSQhMﬁh,F@Jn@quf?mestqmrthdeambekxyf aeachhcgerED 23a, 23b and

C converge an ri a 0 be.a
sour ce erﬁ‘g gl @e&wmegﬁnpn%ql (%Laeep rgg 6%‘&"‘85 gmsggrhaéfs i {h%%rays 5a, 5b

bri ghdanestse sHAMS halya Weﬂhﬁgart\)e(bclmmah tﬁesafusmppﬂ aveay from shaft 4.
to the controller 2 1 as the PCBs 2a,

ot dASUGN, 1199chE5) BIteS BaY S PiRDCiRisRLES Ui Same gy of tme i

28, deShEAH did ﬁ&elﬁl‘i’é’r\ fh@ iR sSSP0l tRe! Sthaft 4 Kl K&Mﬁ@l%r than those
shown In Figure ceaflatlrmev\,hlls

in Ffuqhe%awawonoﬂwﬁ@ba . Thé c30 e 5EEPBRS e¢hy ?WH%‘%‘”Q" g length that
al regQY_EB@ EéBQﬁ@uthtn&H%ré %ﬁecrgsgmgéﬁ@r\'&n é@eadial distance of the

tr nt arest to shaft 4 have a
| owetriadi |frmarthe/eslheﬁ|4 y It this i oy them tegeBtPéalapay bgnihe same size,

cnergpgissve o ifiecld oBRf e it b SRRATTEY 2 20 'S
25| spl ay anmtheerInotdﬁemcehbe plrmﬂhfereﬂce@éme cicculareoadirmagescgibed by the
S haf ltlglﬁs glg%l? %ﬁe%gfth%ﬁ%gﬁ% rttﬂaergtil?og%\ﬁﬁts e rbli]l?e shaft 4, there are
| endfelvet Bixkls in the paths closest to the shaft 4 than there are in those furthest away
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



the LEDs of a particular triad are energised for

dependi ng on the radial distance of the triad fromthe
weba@bn2¥ss | f this is done, then each pixel mayP@EGBR®S/003313

same size, irrespective of its radial distance from

the shaft 4. Furthernore, since the circunference of

the circular paths described by & he LEDs cl osest to

the shaft 4 are smaller than those furthest fromthe

shafathich, thehemes must hevriatedi i dpwer with Redrpaten Hupbgs & @rms. In one

to th r t

fr oL D st a8 e Y ofint KA A § P8 orAtHertz, and this

cal ubveddsnag videwrefessh piexef 89 derz wmhuabar@c@ﬁrlsea@wbtﬁfor displaying

t he CI rcul ar gat hs descri bed by each LED and remappi ng

t he MAKE to fit the avail abl e nunber of pixels.

gt will h&ﬁemta@:uﬁ@faﬂthéhahb@d;mbaughy peheet iuettteﬂdlskmeofstatlcand
been descri bed haVqu

f eadNHMiRg MRISHSPREER mg?ro\ﬁ\,%ﬁgv&o%rtﬂé%o ap% t %e%ewce of the first

nu”té‘?ﬁbdafmé\ﬁt@ pffciarayiitd Ah tAssawl &l askfar rnaad\m‘rtlsmg and other
fact, nore arns may be provi ded |n or

achla@@bceélﬁnar bThe SeViFg ohithe s@é@'ﬁ‘)‘ll GMRAFIBENt RISy 55 Uses in product
Fur y?grgg%r? hERE téﬁi‘?ﬁg u@EWTbPExérHﬁeatfoWénﬂékSé réiﬁesentatlon of a drink

r ot ower Wth a greater nunber of arnms. In one
1(par tdqapul ar enbodi nent there are e| ght arnms rotating at

?a{ :t g . og%ﬂr%ehlfef bg \Aﬁs q\tél#ﬂhgrtﬂé A ﬁ1a9 pé Qﬁé’urfgeétr}ﬂ&'i‘ speed, it is

ticu y suitable for
di Smc&ylbmgthab\tmmgystemgeay um:{ergo a Iarge amount of vibration if it is out of

app t us fe;le é{’ghog@&?{ %ldé@%‘ep& bléﬁa%gln Q\Felgdhts F%Jacent to each

the ahd V|ng i mages
fr OVP@BttﬁétejansoeJmomd \fommmpl@ bak. md’:be toleanids or efNav firgm the axis of

flrs odi t artl edfor this and
ﬁ@?{gfmmg%&{? pg rﬁ%?‘clg}é‘%)pl i cations. The
deVI ce ofsfdiea spRONG mﬁmdn mjre glirswhich g vitsetiori sensor 110 is fitted to

t goﬂggﬁa;@ﬁ{rgré%ﬁ’g«gﬁﬁf gt@fl%HISB% gb %%ﬁﬁtr%l%?ncg sﬁggpnb ﬁ%celves signals

PCBstGR Mg hbratfbnt de8sb6EPF0, Namd lh@eiwnatalpﬁgn@és dsutgnht signals to a pair of
speed, it is possible that the system na

| ar getepprsumtorst 11 B Plowhich is 'i”OP%tGGlS’P % SB%‘F %(ﬁ%é‘e of the PCBs 2a,
25\/\'/: Ingﬁo the ét@pﬂéﬂﬁ&%%daré%oﬁﬁé&édjfb r@sﬁ&ﬁw@ﬁvoﬁﬁ'dﬁﬂ@s mQa and 112b on

ts adJ acent to each that can be nov
exanyhieh lage mom@dmouﬂmﬁaﬁceﬁ THmsnd bl t"?‘léa"a%‘@ 314b is provided

Zhgfé g’cér{? t&é% w&?n 8 2?25 %rndtéé‘%h 0 N4 4b SH6Perates with
in ur e

em s S whi ch a vibration
sensa iugmleaj 1 ammmmoumtaeb@lemer 3¢ 11Hetopsenankihe counter-balance

stat) £201 38k BnProtdling EitheY drfopdriin cifﬁﬂ&‘@?eg‘b@%b{b% 111a and 111b

Si gn ration s nsor

26€es p@ié&ﬁupﬂéﬁbaldlme mut/qmmomg healosmidaves pHla; 162b istagpgieldirection with
motors 11

one Eﬂspﬁﬂé ﬁ@gﬂ@‘g d pnates 1%5 n* ‘Féé) &%v&\t "the @8&%?’ falances 113a,

113b from being driven off the end of the worm drives 112a and 112b. The controller

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 example from perspex. Within the enclosure 301 are six

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



2b. The stepper notors are connected to respective
worm drives 112a and 112b on which are nounted
wa@eowanershal ances 113a and 113b. A rail 114a, BRABIGBR®S5/003313
provi ded adj acent to each wormdrive 112a, 112b, and
each rail 114a, 114b co-operates with a lug 115a, 115b
on each counter-bal ance 113a, 113b to prevent the
counter - bal ance 113a, 113b fromrotating so that on
opertatiigedt atheuah Bypevantdy israrbitreny aae dore o fewer displays may be
couggrg\r,i-aggl ance noves along the wormdrives 112a, 112b
in radial direction with respect to the shaft 4. End
pl at es 11Buge ti Biespdisplays 30Re - S6dn e albakhowr i 4 pegpective view in

113b-.f r ' | f o f ' L
112 A TS el i siePSs 30 Sbe e AeERAEMY fFtnis view for
5ot eslaviti1Hewevkt lthe wirtidtudrdf eacis ofthaldisplays 862200363 id identical. As can
vi brati ons_detected, b he, vj bratian sensor 110. B

oS 1H6 AN MBS o AP e tirce Do s 2 SorgisPaaipg dbper arm 303a.-
cor r3pgc drdbakr gins Beas e 3p4eNhchanpasiedwh #ebeshond® shaft 305a -
112a, 112b, it is possible to reduce the vibration

causiPchy pHECTATENS Spraltadhse at PBROSE R 05 eachefdhg upper and lower

Shovgrasdi Fp lef¥mpies b@ays 85 a &W@@?éér@%t@cﬁé@f&%ﬂ&ﬁé ends of upper
encl osure 301 made for_exanpl e from perspex. thin

19 he FRLIGA YW Igwer ghe3@45, @@cgbqarg@gsB 306c3g offset by half a pixel with
aCC%Qﬁélﬂtt% ﬁsFéé}?esgsg&H& gfrta’g agigenbydss Brévtb%tg\y\’&efs!@ribed.

reference I gur ough this quantity Is o
ar bi t r ar yAlhefdherdisplags 302ave302 pspeeipiechiegetber py @ gvitabde non-slipping
Thre . [ - Q- ' .

o bl RS8R 0P AR P 158, SIS ecive goar
di sp3GBes VB2 attaBORf toane emdtof ehonahaih3@ds <304f camdfemch gear meshes

165 st sl Feheg e hiifbatuo™sBRE 308 0B g, an of e
t hi sdisgapdhmdy ppldayerdf@a a siddid endtasinasynciromspondi ng
e e ok Do P e ERCR 8 2y 5 s o i
of aekpydivalsRaflBOSE [BDEf atictopROBy areakiayobt acherihtid@at is offset
er and | ower arms. For exanple, arrays 306a

u ) | an .
38$af rofp éheaqiacant HPRSS a&ﬁ;&%ﬁ’ftaémérﬁb% egeh g 'be?aréaryﬁl'%%%“ed about its
2%;dh|4§?§&§ivé@ﬁh@%® thEeGRy 3b"RY cafi@with Hebsrdyg dPlabipeEnt displays as |

pi xel wth resB_e(_:t to its correspondi nfq
ar r dpegortate). BuyRUrRgsGHPiEDISduLI8llowdae phaftsP05A-1308F (apddience arrays
di SpAcss. 3aRang 332 302H @ 8Q4HPigslal 8881 NRi2r BYbciosely spaced (i.e. the
sui tabl e non-slippi ng_cougl Ing, such as the gear
ar r aveememf rotedian descriegupe e@chHraie ob afrayp &t thew rgietg overlaps or

308 i . ,
2O eer o R AR LB L by 2t asars
25 he swshdhiieuedntigualisspingosBe Teage Ragbe ciiatey freth thepiimagee generated

O PR AR L ol L SNSRI ot aravs = ey
304arotat804f is nmounted on its

As before, by spinning the displays 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 be viewed around the entire perimeter of the enclosure 301. This display system

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



respective shaft 305a -305f such that they are always
at an orientation that is offset fromthe adjacent
wappes2Essl | ower arns (i.e. each pair of arrayBCT/€B2005/003313
di sposed about its respective shaft such that they do
not collide with the arrays of adjacent displays as
they rotate). The purpose of thiklis to allow the
shafts 305a - 305f (and hence arrays 306a - 306f and
307a - 30F7gyres? shoesta third pmbgdis@paofthagmeentian. hethid akasge400 houses
spacghotdr(fot hd&nY OLH@%o%fr dfifdsdt dR 9SG a At ?ﬁ@d three semi-
pair of arrays as ' they rotate overlaps’ or Inhtersects
t he sillamarreys 402, a0BpM04l e Bl a8y 40Bang 404 aoh have different radii,

conpdd s i S o el b (e e SPhere 405 that s
fenedexcabedpy-eacdoiidshowtial di splay but w thout

col I i sion, between nei ghbouring arra as ey rotate,

he. ber or eAS B OEE A AL OF Lot Opieay S GBS ECSuich Gay be singular or
enouighrigddtorimdbddadth&ronhguraBbm) &d ¥pakdlalddiytithe Birhé €fhe intensity of
by the |light sources on themas they rotate, each

di s iy SRUiPaR BesR B WYIDS HRAHIAER @SAhe ARAGAVZI DS and 404 rotate and

bri ngss aben brray E8TBRt &n IR MHeCIHZRY opﬁwevé'arfh‘é?éjthat it describes.
around the entire perinmeter of the enclosure 301 .

19hi sindhisptase, $yee svcdnagenaan parareaiaf.aandidhs produces a genuine 3-

adveéiiFnieﬁ%iBSalaerf cpt lﬁﬁéreloﬁé Qgﬁ&fsaéﬁligénﬁﬁls%r ﬁ}ﬁégpg?/e possibility is to

where before the cost providing a |arge

usi nRfoREmsa epredeatdtiok of thesEqrthohivtiiahi the ofieg amray 94 Gharvis403 produce
a thj ' f . | LV 4 I ' S .

300 R EBPRLLR e 8 5Pl s o o o s
shaft 401t js harmalfly ditended #iat dicd edmpbsiteeintsge shoutdcbié afewed from a

rray 40 A404. Th rray. 402, 40 nd 404 each
18 v el otEnoti o e brolindeh @65 e el dd eyt énf idax that may
gi f flmrgngsedngri the aa:ttgﬁa)eabh)ﬁa’eﬁ AOIhmb$fﬂitﬁ4@4 fhoéelrtelﬂélltngi &n image on
escr.j.bed- -arm404-i s- shown-, efore, a plurality )
of 1V UETGAISEE O RS | BRoocila ifonsipicha sehiagdpups in which the
or idrdyshadsthersaiedasid bat Wieh the Aght seUiFaat bf8SwifBspect to each other,
the arns. The intensity of light emtted

spaced al on f y of _ :

by (B (AERARNGDRPSAIPrREVORE it Pegyiously:posaibie (@hdn the previous
2804 atictirfeABY |h IS cARC Bad APy Gt BreaieRd ifhaRR o'n'fﬁ@ﬁa:ﬁ@ surface and

the surface of the sphere that" it describes. In this

casd0 RHpkRX WilleRCYTmges can be created, and this

produces a genui ne 3- dinensional 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 i mages of clouds and

the inner array 402 produces an imge of the Earth

itself. It is normally intended that the conposite

i mge should be viewed froma direction normal to the

| ongi tudi nal 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 inmage on



different surfaces. O course, it is possible to
construct a simlar device in which the arrays have

wo b@esaates radi i, but with the |ight sources of PEEGB2MOS/003313
respect to each other, thereby increasing the
resol uti on beyond that previously possible (as in the
previ ous enbodi nents). In this &és each array wll

create its imge on the sanme syrf ge and no parall ax
will occur.CLAIMS 1. |Image di &Eﬁe@—appar at us
conprising two or nore arrays of |ight sources, each

array being rotatable around a cormmon axis, the |ight

sourlc BRagadigRiehapparalys ggmﬁ@suag M@@pre arrays of light sources, each array
- S0 Eﬁ’?ﬂ EP(QJ?HH RS i, MEBIGPESOLREYE each array being arranged
a- uni E@t pat aroun e cormson a>?|$ls and a gontr )i mg and

fad awéblatte@chﬁqmttsaueeettmetsns@msawn@ruemayharoelnﬁtth%@rwon axis; and

eachy J;dn%%t %rsés%}uérgﬁeeq %%Pé({%été ‘m/egih%‘ﬁﬁ i E?él’gﬁt%ti ng/eeacP I|%ht source as

uni qué pa urc In co
caustrayerbesiits eabmen’aa@wruqyematrvﬂsjhbhm tmealigm solrses me:pnthrgnatuon cause

f

nppdt Se1eABRaT I R e ety TR B Bep ot ision

| I nairlma@e dlfmeapbasatuay:cannnagm giainad pthnei‘lgeédm arfaqn |H1|near
ein each array is re |near

1%ppa3r 3’9%%9 disRGY RPRETAS (P claim 2, vg].er%lp 8 ﬁpgrraff) istectilinear.

whergiimagel gisgiay Uébp@?étu@élcﬁor@fngefb(lbltlﬁrf@ldlm ® or claim 3, wherein a
perpendi cul ar to the common axis. 5. Inage display

appaeadiydinat eds af Agch i ié Iﬁ’éfpe@P'&Pﬁf o *6‘? OmuneR 3XS.

V"he@' IhaRel @88} %Ep‘&?étu@é‘c&r@fngefbc Bittdr @¥inl © BRIcRlihe3, wherein a
he comon axis. 6. Inage display apparatus

accd%ﬂlwglftabal@ﬁ af ﬁﬁFQh aryep ParelleHe the aeNMeRiads. axes of
14 he é.v\ﬂagé ?s??aﬁpﬁ)al:é?@é Fdln%to c vé}l'ﬁ% Ghdteipl r%ﬁon%taldmal axes of the

apparat u g to erein correspo
poi rtve aonays ke Cepignarudi nal axis of each array are at

t he i i , axi . .

e 5 Bab A g FARORCH D B ST A ospang poms on e

ev erlgngiidittal axis bheadhangiytanel aribe samegsadiél distahceafirorayhe common axis.
radial. dis

I|e at_the mthe co n i S..
Brmduedp <Ry aBparintecudlibR o 8k 7o RIFR Y Boint on tne
ZMerlemthﬂ&mha%sgcﬁﬁacﬁam@lr et theGamaradiel distaptafrom the common axis.
app t us rdi n oclaim9, wherein the .
 onal finaes APy apParet e Asrouinalp M hdheirin gagh aypy is curved.
| mage. dnspé AspRYNEIRTALSs a6eRditlh ¢ claim ©, aihereif theMeabRidinal axis of
each arc I's semcircular and intersects with the

comRAFhBKiay defings@Ragt its ends. 12. | mage di spl ay

appar 1a'irH§ @9%9%9 aﬁﬁaﬁa%&é&bmﬁd)to(lﬂalﬁﬂ A, Whkdein Wﬁ@ﬁ S#cris semicircular
the rad |us of each arc is different fromthose of the

2%t heanddntessecipwith tggrenameprdy ahpply fiiisendscor ding to
any f 1 hh&e BsBISG SpPSraflsHcBBdingE cRiM 183 Riaim 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
array comprises the same number of light sources.

30 14. Image display apparatus according to any of the preceding claims, wherein the
apparatus comprises two arrays, the paths traversed by the light sources of one array
appearing interlaced with the paths traversed by the light sources of the other array

when viewed along a direction normal to the common axis.



array conprises the sanme nunber of |ight sources. 14.

| mage di splay apparatus according to any of the
w@e@eozhi7eg) cl ai ms, wherei n the apparatus conprPGEEBRMS/003313

arrays, the paths traversed by the |light sources of

one array appearing interlaced mzth t he paths

traversed by the |ight sources the other array V\,hen

VI e\q@d o on‘%&gﬂIﬁéﬁ%%{gigr;gggrrg%ﬁﬂé%ytgp tgﬁ)prgc‘aec{rrp%éalms wherein each

pr e@e@yng dishab et at WHRES bBsIBET Fel@tiviedt the dIh&PasBR, ahd all the arrays
fixed position relative to the other arrays, and all

t he raidfalpiniat e i n unison. 16. |mage display
appaﬂ@""hﬁ@g@@&ﬂé? bBSartaRlsad&)éor‘afngttBeanQro?ﬂ%r@@eéiﬁ@blﬂﬁns wherein each

wher ei n each -array - of - ht Sourcés-i s-nounted on
¥ es@%t%gfptrﬂqu ls:moelme@ o FRFPEFINE) printed CIrwg‘,@ard (PCB).

G BRSSP o i

nount e
shafvvhetrhlateacla REGB 5xmaunteai bh atrhtataldensbaft thet és car8xiall withgthe common
di spl apparatus according to claim 17, wherein the
rotatabl e shaft has a central bore t hrough whi ch i mage
dat a18. fmagedisplay tpparatustarveoriny toaldirart 7f wheneémthe xotatahid shaft has a
ht .or

1§ orer e ipre frpudhuhiSh hdan defRlsensiisd Bik posiopsrgrom an extemal

bor ejzaa8o@ce Qial LESHPRAGNDrirFEReY Bik mm%ﬁig@trér%rﬂlif@r dlsposed atone
control l er and di sgosed wthin the bore at a

di st®ld P & PRES APErR FPIERONANG. raCRYSE CANapTs Eto the controller and

appadigddsedanHi fhebard 8t APYsifin dibRI RoMARE tBAsHItRE S,
wherein each |ight source is arranged in a triad of

r ed, 1% IgR@RAISPIaN @PRaBIUsACPIgng t@&ﬁlw@éthezwew%@alms Wherein each
15“ SmgﬁYsé\HQ@fs""éﬁbﬁhg%@?r% Qi ot PreiNY g‘?éerjr' @ﬁd%ﬂﬁﬁ@ rﬂgource

al s wher ei n ht sources ar e g ht emt ng
d| ORG lmag@si)splaxlapparaé@%a@ncggmg;ro app af ﬁte\we@?&m glarn@s wherein the

to ach i ght source is
a t?%&?%bbr%%@%ﬁ gﬁﬁéﬁltﬂrr%g %ﬁ@w ‘appar at us accor di ng
t o a?y lofageldspiay dfparatu? accanbingdo ramgam': hlaimgyhtto $8uwicerein each light
or t f rces is controllable to em t
iodite &'a gl 387 -

l'igh our. 23. I mage display apparatus
2acco2ilmgge dlsphay/ apbatdhes apcopodhaly tugamyl afi aeims Vileo @i nwherein each light

apparaten SekPaly SPuRERl Gvelibipidtan iy Eihpsen coour

wher 23 ningdjeadigplay WppakRuPat&mdiag taOényOtdEﬂ'ieaprecé&ng claims, wherein
| mage di spl a§ apparatus according to any of the
*pr ec@URRI MNIGURPEIRFIRYEERP t he control | er conprises a

glo%zéi 'tlglég@f diBpla§ Cappafittis BBEBHRL OtoSanye 8L theOpredblifl didims, wherein
5 adjacent unique paths do not overlap.
25. Image display apparatus according to any of the preceding claims, wherein the
controller comprises a plurality of pulse width modulators, each of which is connected
to a respective light source, and is responsive to an input signal to modulate the
intensity of light emitted by each light source.

30 26. Image display apparatus according to claim 25 when dependent on claim 22,
wherein each pulse width modulator is further adapted to control the colour emitted
by the light source in response to the input signal.

27. Image display apparatus according to claim 26, further comprising at least one
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