8 Qctober 2004 1 A VI DEO PRAJECTI ON SYSTEM Thi's i nventi ory @@[bgé,emgho a
video projection system In WO 95/03675 there is disclosed a vide

proj ection system conprising nmeans for generating a colour |ight bundl e
coloured according to a video signal and ans for |line scanning the
bundl e onto a screen thereby producing i mages on the screen. The system
includes a disc which is adapted to rotate on an axis extending through a

centre of the disc and at ri gh{gﬂalriﬂj: SPIQB d‘@gaﬁﬁfﬁ he disc, the disc

having a series of plane mrror fac erentially of the
disc on a circunferenti al surface thereof and a plane mrror adapted to

pi vot relative tonan.axis n | ane _of the mrror and
parallel to a dia ]tséfl %tfmf‘ﬁ%la St@% é’#?ﬁ Hﬁ‘%}ﬁ% Bundl e of | i ght

reflected fromsuccessive mrror facets durlng rotation of the disc. A
problemw th sucga 0 i ro'ectl n systemis that the functions
required of the on‘&g%mgs/;éﬁgﬁg ﬁi‘ Fols & léd&’é?é BeMRR RFHiiPma sy ston
achi evabl e with t&ﬂﬁﬁrﬁﬁ@‘rﬁ@@h?%r%@%e@éﬁngrﬁ cbebr 1igMGuRGR SyRAIrka the

near future. In accordance with an aspect of the present invention, there
is provided a vids€erging det ﬁoﬁlfi‘%%tse@@brﬁﬂd smﬁgﬂﬁe’faﬁs lingr scaenimeatthag a

col oured |19t busfldte k8 u SoBRIALAINGRR Y HEQ.S e aadeqeans Tor

| i ne scanning the bundle onto a scree ereb pro cing 1 mages on the
screen, the system also |nclud|ng a dISC adapted to rotate on an aX|s

criending. £ ouath AU Tk UigE Ly PGP ofl 05
extending through a centre of the disc and at right angles to the
plane of the disc, the disc having a series of plane mirror facets
extending circumferentially of the disc on a circumferential surface
thereof, and a plane mirror adapted to pivot relative to an axis
extending through the plane of the mirror and parallel to a diameter
of the disc for receiving the bundle of light reflected from successive

mirror facets during rotation of the disc.

A problem with such a known video projection system is that the
functions required of the pivotable plane mirror are very demanding
and are not achievable with today's technology and are unlikely to be

achieved in the near future.

In accordance with an aspect of the present invention, there is
provided a video projection system comprising means for
generating a coloured light bundle coloured according to a
video signal and means for line scanning the bundle onto a
screen thereby producing images on the screen, the system
also including a disc adapted to rotate on an axis extending
through a centre of the disc and at right angles to a plane of
the disc, the system also including means for enlarging a
horizontal projection angle, characterised in that the disc
carries a plurality of light guiding devices extending radially

of the disc and spaced one from another in an angular



hori zontal projection angle, characterised in that the di OB IR @
plurality of |ight guiding devices extending radially of the disc and
spaced one from another in an angular 8 October 2004 2 direction in the
pl ane of the disc and each device extending,at an angle to the plane of
the disc in a corresponding plane perpenditular to the plane of the disc
so that each device projects a corresponding one of the |lines scanning a
video inmage onto the screen and characterised in that the nmeans for

enl argi ng the hordizegtian isr Bjeptaes ofridieedisschndench devits satending at

mrrors for recei | i b aq.llaght guidi eyl ce for
reflecting the | ia\gh{&%ﬁd#cgq%ﬁt §Tg+§eéggggeﬁl,lédsggdacghglilér%g)toglodéhgf pﬁ‘lgger:or S
i ncludi ng a toroipgabendicular. te&xdnplpdaaebodi thentdisof sbhehpr eaeht dewieat i on

are characterised in that a video(ﬁro'ectiog a¥$ten1includes a disg
carrying a pluraPEE Ri GRTT GRORHGEIQRE AP RINEE ¢ sideRe

di sc and spaced oAfadd omtandleheérdeh andadigaadfteflise@Cld Bal thd hgeaRd 38e Of
the di sc and each device extending at an angle to the plane of the disc in

a correspondi ng SMAAESIHEG pehai clicaizertalhepprinfdion taBgleli secdudenataeach
devi ce projects %o‘iﬂBfr?ag@QﬂdbPQn%rgff&h‘?ehéﬂﬁﬁ A tnguid‘{hdﬁ%rhnRge on

to the screen In the video projection systemin accordance wth the exanple
enbodi nent s t her diglst guidegideament afidriar peflettiplge the dightiburadle Bakdow ng

is a description,,b f | e onl ith reference to th
accompanyi g dr alPREaST S5 ol onE D RUU T Tkt FHGT e (0P FRARS ontoTiigal

ef fect. mirror.

Example embodiments of the present invention are
characterised in that a video projection system includes a disc
carrying a plurality of light guiding devices extending radially of the
disc and spaced one from another in an angular direction in the
plane of the disc and each device extending at an angle to the plane
of the disc in a corresponding plane perpendicular to the plane of the
disc so that each device projects a corresponding one of the lines

scanning a video image on to the screen.

In the video projection system in accordance with the example

embodiments there is no requirement for a pivotable plane mirror.

Following is a description, by way of example only and with reference
to the accompanying drawings, of one method of carrying the

invention into effect.



8 Cctober 2004 2a In the drawings: Figure 1 is a di agrammshgioph i on
denonstrating the concept of a video projection systemin accordance with
the present invention, Figure 2 is a diagrammtic perspective view of the
arrangenment shown in Figure 1, Figure 3 is,a diagrammtic el evation of a
preferred enbodinent of a video projecti or%asystem in accordance with the
present invention, Figure 4 is a diagrammatic perspective view of the
enbodi nment Shovml{ﬂh?&h'&?n . Figure 5 is a diagrammatic el evation of

anot her enbodi nent of @  video projection systemin accordance with the
present invention, 8 Cctober 2004 WD 01186966 PCT/ GB01/01800 3 Figure 6 is

e oo et poaReEl 8 h e SRR BreB B PR e

proj ection systemsfi m addesdppsiectibhh stbienpr &6 endcordayent with, thed pkegimie 8
is a diagrammtic Bersgecti ve view of the enbodinent shown in Figure 7. 10
Referring now t o "BY§AFEY: | and 2 of the drawi ngs, which are diagrammtic
conceptual representations, a video projection

Figure 2 is a diagrammatic perspective view of the

arrangement shown in Figure 1,

Figure 3 1is a diagrammatic elevation of a preferred
embodiment of a video projection system in accordance with the

present invention,

Figure 4 1is a diagrammatic perspective view of the

embodiment shown in Figure 3,

Figure 5 is a diagrammatic elevation of another embodiment of a

video projection system in accordance with the present invention,



system 10 in accordance with the present invention conpri sP8ctoBeddd 11
which is adapted to rotate on an axis 12 extending 15 through a centre of
the disc I | and at right angles of the plane of the disc. In this regard,

t he disc | I‘ﬁéo@%&?red on a shaft 13 of a notor 14, the central

| ongi tudi nal "ax1's of the shaft 13 being coaxial wth the B%XF&B§180he dj sc
11 has mounted thereon a plurality of |ight guiding devices 15 extending
20 radially of the disc 11 in a margin extgnding circunferentially of the
disc 11. The devjces 15 are arranged in groups 16 and the devices 15 in
each group 16 ar BIEHIR KR dfe gbodirgiAsimatic | pereReniive veiewdiell phanes of

the disc 11 and gxfiRR@nfint §H8%Hir?ﬁi§%&ﬁ:' gs relative to the plane of the
e

disc I I in the 25 respective planes. bl anes contai ning the groups 16
are angul ar spaced equi-di stant one from anot her throughout a 360 degrees

sweep of the pla [ The system 10 . ncl.udes a,pluraljty of
conponent groupsﬁ%g%g%a%hﬁgg%ﬂr%gﬁﬁ e%(%‘FagémF 2 &gt ﬁte@BgﬁgﬁgnES’% 19
and 20 for pribviai nglacespeigettiohy sybeemolinuascoathngs ekivtanthdlpiesehta 8
Cct ober 2004 WO 01/ 8??%966 PCE/ GB01/ 01800 4 video signal, corresponding
nodul ators 21, 22VARYSS $BF nodulating the intensity of the Iight bundles
whi ch issue from the |light sources' 18 to 20, a plane mrror 24 and two
plane dichroic mrrors 25 and 26 for conbining into a single light 5

bundl e, the nmodFH¥EWE | &yhisbuhd Segapmmaticr rpeTSPRAtE  vigw ecali nthe he

conbi ned |ight bypdb8smelites ‘g,ﬁymof\iggr%r:ﬁrs 27 corresponding to-the

respective 2&?ponent groups are

Referring now to Figures 1 and 2 of the drawings, which are
diagrammatic conceptual representations, a video projection
system 10 in accordance with the present invention comprises
a disc 11 which is adapted to rotate on an axis 12 extending
15 through a centre of the disc 11 and at right angles of the plane
of the disc. In this regard, the disc 11 is secured on a shaft 13
of a motor 14, the central longitudinal axis of the shaft 13
being coaxial with the axis 12. The disc 11 has mounted
thereon a plurality of light guiding devices 15 extending
20 radially of the disc 11 in a margin extending circumferentially
of the disc 11. The devices 15 are arranged in groups 16 and
the devices 15 in each group 16 are stacked one above another
in respective radial planes of the disc 11 and extend at
specified angles relative to the plane of the disc 11 in the
25 respective planes. The planes containing the groups 16 are
angular spaced equi-distant one from another throughout a

360 degrees sweep of the plane of the disc 11.

The system 10 includes a plurality of component groups 17
80 each comprising three laser light sources 18, 19 and 20 for

providing respectively the colours red, green and blue of a



stacked at a location relative to the disc 11 spaced i nwargbypk, 28d%€
margin of the disc 11 containing the groups 16 of light 10 guiding
devi ces. The system 10 al so includes an optical system shown generally at

28, for enlargl e horizontal projection angle, the optical system 28
bei ng | ocat eﬁ%gsgss"{gte the array of 15 mirrors 27 and adj a@@ﬁ’tGBPHéSW
periphery of the disc 11, and a screen 29. The system 10 nay be adapted
for scanning 625 lines on the screen 28 fer each 1/25 of a second, where
25 is the nunber 20 of /i mages per second contained in the video signal. In
order to achi eVHIER| §ign2h GpHIEsPONGIRE CRIABHAEPES il 5 32 gandg@idifag
devices 15 are | : : gl ; %%ﬁh I r.au 1 e
shown in Figure I%%fa g?g%?%r f%fﬂteg%éﬁlaé gﬂl}%h bgﬁﬁgxe%gvs}?itc?loﬁég eaﬁ'og{'ri] angl e
of 2,88 degrees the lightpsemnecas 18nte dGca2slant Mmignoadadirat émo giane 16

and the angul ar Lt oni | | n.their respectiv di al
pl anes rel ative (iﬂgﬁkéuiec %{}gﬁg o%é %ﬁléﬁgﬁsggﬁf%ggﬁ%’épgu}rgﬁoe& EH‘E&E ﬁgﬁﬁr oj ect
light at an Sandhendld,atheemodtlkacd! Hght obuhki@esli s6d1% anaqodi g tert he
formula: 30 +9 - (N X,.l8 degrees,., 624 8 t ober 2004 WO 01/ 86966
PCT/ GBO1/ 01800 r@&%ﬁé&’e@ K¢ compinydnight Bb’é’iq?rgﬁni'ﬁ’ae@frfay |9igkirTgEr dhg
device 15 in therféieendid® &25%h%! akkpBstité OBbAPHRRR! RSl O iPe

stacked at a location relative to the disc 11 spaced inwardly of

the margin of the disc 11 containing the groups 16 of light

10 guiding devices.

The system 10 also includes an optical system, shown
generally at 28, for enlargihg the horizontal projection angle,
the optical system 28 being located opposite the array of
15 mirrors 27 and adjacent the periphery of the disc 11, and a

screen 29.

The system 10 may be adapted for scanning 625 lines on the
screen 28 for each 1/25-01' a second, where 25 is the number

20 of images per second contained in the video signal. In order to
achieve this, 125 groups 16 each comprising 5 light guiding
devices 15 are located on the disc 11 (although only 25 groups
16 are shown in Figure 2 for clarity), each group 16 being
positioned at an angle of 2.88 degrees in the plane of the disc

25 11 from an adjacent group 16 and the angular positioning of
the devices 15 in their respective radial planes relative to the
plane of the disc 11 is calculated so as to project light at an
angle relative to the plane of the disc 11 according to the
formula:-

30
+9 - (N-1) x 18 degrees.
624



5 The light guiding devices 15 each of which may be a Iigh;05§?8r2@b4
wavegui de, a cavity, a lens or any conbination thereof, in effect, provide
a helical formation of 625 devices 15 during 5 consecutive revolutions of
t he di sc 11.“&p&g§¥§ed of the motor 14 is 125 revolutions _per second. 10
Since there are I'ght gui di ng devices 15 in each group 18CTGHIEPIEYG e 5
conponent groups 17, each associated with a corresponding one of the 5
devi ces 15 of each group 16. The conponent groups 17 control operation of
the Iight guiding 15 devices 15 as each of the devices 15 noves between the
mrrors 27 and the optjcal _system 28, signals switching from one group 17
to another afterV&sER I d5dist Rumber praitinming of aylight suiding deviast 16ns of

the disc 11 havejpges ra aldiatﬁcgt%g\/g@&tiﬂ%grcéﬁ%g éﬁn&%ﬁg%&dﬁ?o It will

be appreciated that inst ere bel conpaortent ups only.
one conponent group 17 may be provided which would direct the conbined

light bundledo : ] ayer. of |igh ui di ng devices. 5. 25
Referring novTI:/} t O’i‘%@&}ﬁ' eség&)éjalrllﬁ%t geglgggh%ggﬁgh ﬂgg‘f%lf;g‘e ] ge %ﬁ‘@%ﬁ rz?dz’
preferred embodi aemaveduiieyi aemvity)j &Clendn o2yah g GO biGRFBAHI Shévkod ¢hsc 31
whi ch is rotatabl on_an.axi s endi ng through a centre thereof, by

32, [
means of a not orSEFL FFoMide f g@%@fﬂ%r%m]ﬂé&f fePhdavices cLhfdreng;

margin 34 of i nedraRRReieE @6F0IsRIddOBRkNEIdTRAST PN P shRGA B @l mitolkS 8
Cct ober 2004

14 is 125 revolutions per second.
10
Since there are 5 light guiding devices 15 in each group 16,
there are 5 component groups 17, each associated with a
corresponding one of the 5 devices 15 of each group 16. The
component groups 17 control operation of the light guiding
15 devices 15 as each of the devices 15 moves between the
mirrors 27 and the optical system 28, signals switching from
one group 17 to another after each revolution of the disc 11
until five revolutions of the disc 11 have been completed, when

the sequence is repeated.

20
It will be appreciated that instead of there being 5 component
groups 17, only one component group 17 may be provided
which would direct the combined light bundle to the
appropriate layer of light guiding devices 15.

25

Referring now to Figures 3 and 4 of the drawings, there is
shown a preferred embodiment of a video projection system 30
comprising a disc 31 which is rotatable, on an axis 32
extending through a centre thereof, by means of a motor 33.
80 The disc 31 is provided with a circumferential margin 34 of

increased cross sectional dimension and the margin 34 is



WD 01186966 PCT/ GB01/01800 6 provided with 625 |ight 9Uiq§68PQSP§dU$3 35 in
the formof cavities enveloped in a laser reflecting materral, each being
curved in a plane perpendicular to the plane of the disc so as to project
i ght at an g&ﬁ#ﬁﬂkp accordance with the fornmula 5 stated above, each
extendi ng radlalrty of the disc 31 and each extending at aPCHREVPIP 0. 576
degrees one to another in the plane of the disc 31. The angul ar
relationship of the light guiding devices 35 one to another in their

respective pl anes rpendicular to the plane of the disc 31 is such_that
the 10 sweep of Hrﬁé(? iE’é@S@%hﬁ‘%Bkﬁ‘@@@nﬁeaF%Soﬁst A ther&mrePEnce of

the disc 31 is hakigab éx@vé&%@feagfﬁfi&i&@erTthfﬂe%\fﬁI;%égeﬁiﬁf,' gggﬁ Befrfyrponent
group 36 conprising three |aser |ight sources 37, 38 and 3 or providing
15 respecti vel y ctH¥edoltbar plane pegperdicanar b udcoplane of dive disteso as gnal |

correspondi ng u ; d ' the intgnsity of the
| i ght bundl es m{l}c ?%J%gczeﬂglr%dn% ?ﬁe%%ﬁﬁsgg%g%f%é@?%ﬁg&thg rgﬁlély I rror

43 and pl ane5 disthtel ebuve; meshddxtantlidg fatiatlgndf theglisot ®1 aarsd rgled | i ght

20 bundl e, the npdul ated |.i ght bundl mrror 46 for  reflecting the

conbi ned 1i ght Sﬁfﬂ%ﬁ‘gg,‘g Tc'ﬁeg"%y%?éﬁ %’S%agvgg ﬁ?‘?%'leﬁﬁe%n% OoBRPERET 4 <k

shown general | plahedds ther desd @i NThehanpald? @BlaioRERIE T Be anghe 25

the optical system 30 being | ocated opposifte the mrror 46 and adjacent
the periphery ofUiREGdevigas 3@ne deraeethes. in thelersspsativenplanssor 33°

is arranged to patgkRaidiflad 86 hk HlanéSof RUR! HIdORFI RET sRRRORaRNGd e
conponent group 36
10 sweep of the devices 35 through 360 degrees of the

circumference of the disc 31 is helical in configuration.

The system 30 includes a component group 36 comprising
three laser light sources 37, 38 and 39 for providing

15 respectively the colours red, green and blue of a colour video
signal, corresponding modulators 40, 41 and 42 for
modulating the intensity of the light bundles which issue from
the light sources 37 to 39, a plane mirror 43 and plane
dichroic mirrors 44 and 45 for combining into a single light

20 Dbundle, the modulated light bundles and a mirror 46 for
reflecting the combined light bundles.

The system 30 also includes an optical system, shown

generally at 47, for enlarging the horizontal projection angle
25 the optical system 30 being located opposite the mirror 46 and

adjacent the periphery of the disc 31, and a screen 48.

In operation, the motor 33 is arranged to rotate the disc 31 at
25 revolutions per second and the component group 36
30 operates so that a bundle of light reflected by the mirror 46 is
directed through the light guiding devices 35 as they pass



30 operates so that a bundle of light reflected by the m rg 846 204
directed through the light guiding devices 35 as they pass 8 October 2004
WO 01/ 86966 PCT/ GB01/01800 7 successively between the mrror 46 and the
opti cal syst The spiral configuration of the Iight guiding devices
35 ensures mﬁsg?:ﬁrﬁeen 48 is scanned by 625 |ines per rev%FE’[qBG?f‘"@?“the
disc 31 and the speed of the rotating disc 31 ensures that the 5 i mages
received on the screen 48 nmatch the nunber7of images per second contai ned
in the video signal. Referring nowto Figures 5 and 6 of the draw ngs,
there is shown BicEasbmlirebrivsiernths dasrpr djteandothes pptioal SOysibicA7i s 10
simlar to the : L1 EL gur, : 4,.and fer e
nuneral s are i ni%lﬁ%gsﬁsg{%d I n |1E;dl}%ée:11§%g tg%(ﬁ%ﬁ?g]fm%lﬁg dé@%%‘%ﬁﬁ%ﬁgggi whi ch
are shown in Fi glredss@remd 48. id rscnaesly bye6R50linehepamtrovoRiios dfotled ed

above the disc 3 and e co nent s of ane possibl e enbodjnent, of the
optical system Sggtgl saﬁb%v%ﬁfa rFPer;Pf.tﬁR/EPéa Qrgt&t?ﬁl %Eliﬂsqrﬁé gb‘ﬁ %:I’éﬁ’
system 47 co8pr iinesges fedalbvedloTthe Gerbdn 4disafaCing raYdberf 60MAREs di sC
31 and having a slot 52, a concave sg]gerl cal _mrror 53 facing the toroidal

mrror 51 and a REgneeRand sgngsinesyin she videe sigmal f aci ng the toroi dal
mrror 51. The arrangenent is such that, in operation and while disc 31
rotates, a light bundle directed through the |ight guiding devices 35
passes successi \REfgreipgongw ttheFigwress® mad Ke of5the ndeawengs; r therg3isher e *

it is reflected - | JALLRQr 5L At t L dal,. mrror
L the T LRet 20 Rl 201 SultifubRGR 8Ph vilbb fojodtiof sybbE' SOW AR Y
16 similar to the system 30 shown in Figures 3 and 4 and same
reference numerals are incorporated in Figures 5 and 6 for the

same components which are shown in Figures 3 and 4,

In the system 50, the motor 33 is located above the disc 31
15 and the components of one possible embodiment of the optical
system 47 are shown in detail. More particularly, the optical
system 47 comprises a toroidal mirror 51, this facing away
from the disc 31 and having a slot 52, a concave spherical
mirror 53 facing the toroidal mirror 51 and a concave

20 cylindrical mirror 54 facing the toroidal mirror 51.

The arrangement is such that, in opération and while disc 31
rotates, a light bundle directed through the light guiding
devices 35 passes successively through the slot 52 to the

25 concave mirror 53 where it is reflected back onto the toroidal
mirror 51. At the toroidal mirror 51 the light bundle is
reflected onto the concave cylindrical mirror 54 where it is
again reflected and passes under the disc 31 and is received at
the screen 48 as a spot substantially 2.5 mm in diameter,

30



reflected onto the concave cy'I-i ndrical mrror 54 where it d g .B8Rbdha
refl ected and passes under the disc 31 and is received at the screen 48 as
a spot substantially 2.5 nmin dianeter. 30 8 Cctober 2004 WO 01/ 86966

PCT/ GB01/ 018 each light guiding device 35 noves 0.576 degrees in
front of th89%§w¥§§ 46, the light projected by each IightPSE“HWﬂEwﬂ%vice
35 noves fromleft to right of the screen 48 along the line of the video
i mage corresponding to the particular ligh8 guiding 5 device. In an

alternative arrangenent,. the t.atoidal ., mrprror 51 _he. located between the

mrror 46 and thggneeﬁ'cg? Hg§5 %flgflﬁ% Vige égf.nofﬁs gg%zgrqi?ﬁj'eﬁémgopitg{fr es 7

and 8 of the drayhégairrbhers ilse ligheWrdec@HBYI SRM Hgf'?_tagx\.ﬁdiﬁg @éﬂk@“ i on
| gures an

system 55 which is sim'l&r tqQ the system 30 shown in : 4 and
the same refer eRee™AVSerHPR del thasorhitBe sarernghiealongibie dins ofor t he

same conponents | ﬁi?é"’% ' | : : eSyst e t he
conponent s of an%_?r?dgggsi bl e Ogir:rbbg(?cf%#gn? %Qgﬁeﬁ%ﬁl%fgp %1 ‘ét%eﬁgﬁégre
shown in nored dedeyice. More particularly, the optical system conprises a
plane mrror 20 56, this facing away fromthe disc 31 and having a slot 57,
a concave spherical mrror 58 facing the plane mrror 56 and the

reflective surfaleaof afternpltireantargembbt,bitiegonsidal :angoe 91 hay Begrees
to the focal pl afg%agédttb&\ﬁ;:e%%c?ﬁg I%?pr%rrlgglanrgi rt grnga?fgit? 34 of the disc
31.
10
Referring now to Figures 7 and 8 of the drawings, there is
shown an embodiment of a video projection system 55 which is
similar to the system 30 shown in Figures 3 and 4 and the
same reference numerals are incorporated in Figures 7 and 8

15 for the same components which are shown in Figures 3 and 4.

In the systemm 55 the components of another possibie

embodiment of the optical system 47 are shown in more detail.

More particularly, the optical system comprises a plane mirror

20 56, this facing away from the disc 31 and having a slot 57, a

concave spherical mirror 58 facing the plane mirror 56 and the

 reflective surface of the plane mirror 56 being at an angle of 45

degrees to the focal plane of the concave spherical mirror 58, a

toroidal mirror 59 being at an angle of 45 degrees to reflective

25 light from the plane mirror 56 and a concave cylindrical mirror
60 facing the toroidal mirror 59.

The arrangement is such that, in operation, and while disc 31
rotates, a light bundle directed through the light guiding
30 devices 35 passes successively through the slot 57 to the

concave mirror 58, where it is reflected back onto the plane



toroidal mrror 59 being at an angl e of 45 degrees to ref '8‘39Eﬂop§rz?d_€)4| i ght
fromthe plane mrror 56 and a concave cylindrical mrror aci ng the
toroidal mrror 59. The arrangenent is such that, in operation, and Whl | e

disc 31 rotaygesedssd | ght bundl e directed through the |ight é%#&%\],p%
devi ces 35 passes successively through the slot 57 to the (e rror

58, where it is reflected back onto the plane 8 Cctober 2004 WO 01/ 86966
PCT/ GB01/01800 9 mrror 56. At the plane Bnrror 56 the light bundle is
59 where it is reflected on to the

reflected onto the tocrai rror
concave cylindri S&TH qfsr%O %GEM‘%@% Mireor, g8 the Behd wadimis refiestsd under

the disc 31 and bstéeqed tegortalt AErssy BN WBeRS 8 R TRALCEAPSEAM] dhey 2- 5
mmin dianeter. It will be appreciated that a video projection systemin

accordance with Fﬂ@%?‘és“é’ﬂﬂtn igadn fLsrodp Eéhqﬂj itsiedigadnsceftectaddahtler ent

nunber of |ines é’@%ﬁj ko t he nunb nes
to be scanned i SBE%S t he egh&ré ﬁ?%- 3B ‘rin&)r&g\r?l% & ejcpgku tgec%ﬁegglp%ﬁoarsha
nunber of |ight gpotlsu@stmvﬁmﬁy 2. Etmmllh chlasmeﬂ&e appreci ated that, instead

of providing nodulators for nodulating the intensity of |ight |ssuing from
15 the light sources, the light sources may be nodul ated by directly

modul ating the eIteo:trﬂI cht ap@uécméﬂerth&tt a thigedi @Jibjee‘?c%&'i(?%?stem in
Furthernore, it wl ‘%ﬁ C|atedthat the term"mrror" may 20|nclude

a bl ock of |aser@f&M e PAPSCRY WV R gReXiRrradinstes to scan

a different number of lines per image than 625. For example,
10 if the number of lines to be scanned is 525, the disc will be

provided with a corresponding number of light guiding devices,

It will also be appreciated that, instead of providing
modulators for modulating the intensity of light issuing from
15 the light sources, the light sources may be modulated by

directly modulating the electrical input currents to the light
sources.

Furthermore, it will be appreciated that the term “mirror” may
20 include a block of laser reflective material, such as magnesium
oxide.



8 Cctober 2004 10 CLAIMS |. A video projection system (30)g Rk} Shgyd nmeans
(36, 46) for generating a coloured 5 |ight bundle col oured according to a
vi deo signal and neans (31, 35) for line scanning the bundle onto a screen
(48) thereby producing images on the screen (48), the system (30) also
including a disc (31) adapted to rotate on.an axis (32) extending through a
centre of the disc (31) and at right angles to a plane of the disc (31),
the system (30) also including neans for enlarging a horizontal projection
angl e, characterised in that 10 the dis& gﬁ%ﬁ carries a plurality of |ight
gui di ng devices (35) extending radially % e disc (31) and spaced one
fromanother in an angular direction in the plane of the disc (31) and
each device,(3 %gﬁftending at an angle to the plane of the disc (31) in a
cor r espondi iy % 8 FhUPAYEtsPe(3 0) eomprdsipg areensf361 M6 fdi genefaAihy asoldubat

cech Sevt o (A8l v sk S EIARNYNEA S0 Ly LS. HITR OS2
enl ar gi ng t he thobuxdnomb amﬂeﬁ@S)&ﬂeﬁngﬁ,dugiFlglhﬂgfé ey Jﬁﬁg‘i}éﬁﬁ@?g@lé{% %emand
I ng

mrrors for r iying a_|ight bundle from-a | ght” gui
for reflecti nzg(@haisq R Arise(3d hadanterbtosotateon (wBis (3 iestepdinpitnobion  of

' I ncl udy | ] 20.2.. Avyid )j ect i t 50
s ol ai med i n oo o peRRLRED ek B i Sl L A b G s
(51, 53, 54) i nelsudeduding areny for $ARSFHE 8lholL 6K prbRe% ol &f&l%%ﬁyfar]&gt's'oeaq_%% '

| i ght b%ndl e froma light guiding device (35),” the tor
for refilecti nffaHer Gilyfarriniaplusality ofligheuding dvecanBsy extatdi } FAdBilly P d)e and

Corof dal i 11 e iR sBadsl Yo 8 paciher i ap S itaren e pme o et em
o b ovided with o oot {So ahein Al dld)8 d Mg S BE AR g g 7
i nci dent on t ¥TESBPRAEDR Plapp pripendicwlar taothe Pl of dresdis GIDY aundhs dA0R dsties (52) .
30 (35) projects a corresponding one of the lines scanning a video image onto the screen
15 (48) and characterised in that the means for enlarging the horizontal projection ai:gle
includes a combination of mirrors for receiving a light bundie from a light guiding

device (35) and for reflecting the light bundle onto the screen (48), said combinaﬁon

of mirrors including a toroidal mirror.

20 2. Avideo projection system (50) as claimed in claim 1 characterised in that the
combination of mirrors (51,53,54) includes a concave spherical mirror (53) for
reflecting the light bundle from a light guiding device (35), the toroidal mirror (51)
for reflecting the light bundle from the concave spherical mirror (53) and a concave

cylindrical mirror (54) for reflecting the light bundle from the toroidal mirror (3D to
25 the screen (48).

3. A video projection system (50) as claimed in claim 2 characterised in that the toroidal
mirror (51) is provided with a slot (52) which is arranged so that the light bundle

incident on the concave spherical mirror (53) passes through the slot (52).
30



r 2004 11 4. A video projection system (55) as clag gRehpbpoddai m 1
ghg;gggrised in that the conbination of mrrors (56, 58,59,60) 1ncludes ﬁ
concave spherical mrror (58) for reflecting the Iight bundle froma Id:g t
gui ding device (35), a plane mrror (56) for reflecting the |ight bundle
fromthe concave spherical mrror (58), the toroidal mrror 5 (59) for
reflecting the light bundle fromthe plane mrror (56) and a concave dal
cylindrical mrror (6.0) for reflecting the light bundle fromthe toroida

' : ; i deo proj ection system (55) as
Gl 5 red T of ol mEleEath b, (3 ol P O R C R SRR bR S
provi ded wit h corshinatiSHmintoicts 658, 60 MaReics @ dohdive ﬂdagﬁh%ﬁ*e@@i %{ (57).

i nci [ ' 53 asses throu

6. A vi deo. pr oFBECTEHISYSRaNHS Temp kel Evidobenes (), chanemitzarGeptier | sod
i 1 | }: | between.the.li ui din evi ces
(35) and the ageiap Gl nbE SR epoRc iRl Figgroh, Be wroids mior

proj ecti®dn systeoaseiictingreag light BidlOREmahe biGe Bﬂﬁ@?{%?} Gnfh %ﬂﬁﬁve .
characterised j.n, that the devices (35) are arranged ih a single helical
confi guration CYEBd@E?MPHCéQ) fr apfiasting thedight bundis frobmtheeatoidal mivyorqe) of t he
recegi ng clai &har §5 erised in that the neans (36, 46) for generating a
Eol our ed Iightﬂ%%ngﬁe@cél oured according to a video signal includes a
nunber of dichroic mrrors (44, 45) to conbine a nunber of nodul ated |ight

' der. to create the coloured |ight bundle.
bundl es in g.r A video projection system (55) as claimed in claim 4 characterised in that the plane

16~ mirror (56) is provided with a slot (57) which is arranged so that the light bundle
incident on the concave spherical mirror (53) passes through the slot (57).

6. A video projection system as claimed in claim 2 or claim 3 characterised in that the

toroidal mirror is located between the light guiding devices (35) and the axis of
15 - rotation (32) of the disc (31).

7. A video projection system as claimed in any one of the preceding claims characterised

in that the devices (35) are arranged in a single helical configuration.

20 8. A video projection system as claimed in any one of the preceding claims characterised
in that the means (36, 46) for generating a coloured light bundle coloured according to
a video signal includes a number of dichroic mirrors (44, 45) to combine a number of

modulated light bundles in order to create the coloured light bundle.



