WO 01/ 88432 PCT/ GB01/01973 1 EDGE LIT I LLUM NATI ON DEVI CES The present

invention relates to edge lit illumnation devices and, in particular,
edge it i Meogigsasd on devices 5 with roughened surfaces. Nunerous
applications for edge lit illumnation devices are known. BigEGBP/01973
illumnation devices include illuninated Hisplay units or signs, lap top
conputer screens, LCD display back lighting, road signs, street furniture,
advertising units, illum nated 10 shelving, internal |ighting of appliances
such as illumnation of themEmesT backundiateRy Wedrdgge units including
di splay fridges, wine chillers/coolers. Edge I|it illumnation devices also
i ncl ude appliance fronts and fascias such as dial and control knob panels.
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di spl ay wi ndewanist,h tsheeet furniture, advertising units, illuminated
10 shelving, internal lighting of appliances such as
illumination of the sides, back, or top of fridge units

including display fridges, wine chillers/coolers. Edge

lit illumination devices also include apﬁliance fronts and

- fascias such as dial and control knob panels.

15
Edge lit devices utilise numerous light sources including
planar light sources and curved light sources.
Generally, the illumination device includes a iight source
20 located adjacent to a light transmission element. -The

light transmission element includes a light output surface
and at least one light ingress'edge adjacent to the light
source so that light from the light source enters- the
transmission element wvia the said edge to propagate

25 through the element.

Many attempts have been made at modifying the roughening
at the surface of the light transmission element so that
the light propagating through the transmission element
30 escapes through the surface. The light transmission
element typically acts as a digplay window with the
material to be displaved located behind, in front of, or

on the actual surface itself.

)




material to be displayed |located behind, in front of, or on the actual
surface itself. WD 01188432 PCT/ GB01/01973 2 For instance, DE 2356947

di scussewa wisspirssi bility of providing what is said to beférelygemsoughened
or frosted parts of the surface. Howevey, the fine roughening is S

enpl oyed so as to avoid the possibility of coarse roughening inpairing the
transparency of the unit. The |Ilight output of this material is discussed
in DE 3223706 and is said to be insufficiently uniform across the sheet

so that increasing density of roughness with increasing 10 distance from

the |ight ce | I r 06 4dl S g%ﬁﬁf" b N asin
t he degsi t?%%f e%%%tg%]rg%élj’ng%% t %)glg%%%éasfigéég%gggnc%ﬁ%r m t llaﬁll?{%ﬂt’ Cgé%ur l:eg
in order t@ioecidine wheputlawsatdnheubs |Sinedly srougheredssrt Hc-g-’QﬂteﬁCé. us

4385343 di S AN €498 s sRie0dUCnyldifdUdi Pige FGHMYl 16 8hkak asgthe
| i ght tran:}%ﬁl&ng body, vE\"hi cr? has gi,c?th surfaces of ;Lge (Imi[%tét trgnsm'tti ng

body rodghe?reeiloped Thaldi §6ri @t | GV RHd t he® i gRPSBRPLALLYi gRE eI Y ace
E urface Cﬁ%@bﬁgféﬁﬂﬂa@edn@éil&ﬁh@ﬂﬂﬂ@_ %&a@&@&?‘@hb@ &af apgel amirel at :cmg
et ween t he, pbacki ng, nat eri reflecting .sur e and the, surfa e
sheet when %}@gtapgtgﬁécgf HhHF t "8Fehy 2tapgér %cd‘}ssﬁﬁg H“ghiﬁ ﬁ%ﬁ%&é‘?ti ng
body whi ch &adi $scenidr gentbd nirdef fil ebehit by ambyofmoarthes| thfet dhgpess
edge surface, Rhane PALALLE| oS acRy,ANS abso Aiiguhe sIG,: fRCUIRN JIdicat o5
that the plane paralTel” faces~ arrangement o Igure 7 1s only adequate if
the eddg® | idissageeiErewl bkeveighsnapbrcghesnseavdred- appl i cation. of 30
the roughness is by abrasion using a flapper wheel with

DE3223706 discloses the benefit of increasing the density

of roughening with dincreasing distance from the light

source in order t¢ increase output which naturally falls

15 across the plate.

US 4385343 discloses an edge 1lit product, including
acrylic material as the light transmitting body, which has
both surfaces of the 1light transmitting body roughened.
20 The distribution of the light on the light egress face
surface can be attained by selecting an appropriate
angular relation between the backing material reflecting
surface and the surface of the gheet when they are spaced
apart or by tapering of the light transmitting body which
25 is convergent in the direction away from the light ingress
edge surface. Plane parallel faces are also shown. The
document indicates that the plane parallel faces
arrangement of figure 7 is only adeguate i1f the edge lit
sign is relatively small. The method of application of
30 the roughness is by abrasion using a flapper wheel with
strips of sandpaper attached or by cutting the surface of
the transparent plate. The cutting device is said to give
a cut into the surface of the transparent material between
5/1000 of an inch and 100/1000 of an inch. The document
35 indicates that there 1is a falling away of light with
digtance from the light source and that the solution to
thig problem is to wvary the thickness or to converge the




strips of sandpaper attached or by cutting the tsuirL?get ﬁ]:a Shrfaggag?pﬂ]gnt
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with increasing distance. It also discusses the possibility of angling the
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US 5625968 does not relate to surface roughness but the
application of a dot matrix pattern to allow egress of
light from within the sheet. The dot matrix pattern 1is
15 preferably of increasing density towards the centre of the
sheet and away from the light source.

GB 2161309A again solves the problem of light egress by
increasing the coarseness of the roughhess away from the

20 light source.

GB 2211012 discloses an edge illuminated'display aid which
includes the display element 63 of transparent material to
produce a scattering, which treatment is intentionally

25 increased in severity or optical density with increasing
distance from the light source 62.

GB 2164138 relates to a light diffusing device and an
illumination apparatus employing the light diffusing
30 device. The diffusing layers are provided with
thicknesses which are different from each other or,
otherwise, arranged to have a density which varies along
the device, thereby illuminating a desired object
uniformly as a whole.
35
UK 2196100 discloses a light diffusing device which
includes a 1light diffusion layer 3 but also a light




di stance fromthe light source 62. GB 2164138 relates to a light diffusing
device and an illum nation apparatus enploying the |ight diffusing 30

devi ce. Vheewhshifusi ng | ayers are provided with thi ckness%%%gﬂn £
different fromeach other or, otherwi se, arranged to have a density which

varies along the device, thereby ill umnat | ng a desired object wuniformy
as a whole. 35 UK 2196100 discloses a |light diffusing device which
includes a light diffusion layer 3 but also a |ight WO 01/ 88432
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reflecting daneals ggpergldly goaidshibbes raarcalEf age TiEﬁlef %SCte nipe
roughened surface is to_increase the |ight reflect eg t hrough t he .ro¥1t
surface. The'YORMeRi nghs s PSS b S odves B Hilgdds &fdss it he
surface. Thslglaeunment discusses the advantages in thinning the sheet with
i ncreasing distance fromthe light source. PCT W84/ 04838 di scl oses a

di spl ay devi ce whereby both the 20 upper and | ower surfaces may be
rougheri®@d BiE nad$9BYé relates to edge lit products with a roughened

rear surface and a reflecting layer generally against the
rear surface. The effect of the roughened surface is to
increase the light reflected through the front surface.
The roughening is described as grooves and ridges across

15 the surface. The document discusses the advantages in
thinning the sheet with increasing distance from the light
source.

PCT WOB4/04838 discloses a display device whereby both the
20 upper and lower surfaces may be roughened by nailing,

blasting or stamping. The document also addresses the

- problem of decreasing light with increasing distance from

the light source and this problem is solved by using a

convex rear surface so that the plate is progressively
25 thinner with increasing distance from the light source.

EP 0561329 This document discloses an edge lit 1light
display device having light sources along all four side
edges. The document also envisages the possibility that
30 the density of the roughness of the dots applied to the
surface may be uniform in one direction. The document
teaches that it is necessary to have variation in density
in the other direction in order to have uniform
brightness,
35
US 5649754 discloses a combination of two types of
roughening. It also discloses the possibility that there




bl asting or stanping. The docunent al so addresses the probl em of
decreasing light with increasing distance from the |ight source and this

probl em i sWsbdNE8d3DYy using a convex rear surface so that they @&ﬁyhs
progressively 25 thinner with increasing distance fromthe |ig source. EP
0561329 Thi s docunent discloses an edge lit light display device having

| i ght sources along all four side edges. The docunent al so envi sages the
possibility that 30 the density of the roughness of the dots applied to the
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it is output. Such techniques are difficult and expensgive to
apply to the surface or the sheet. Furthermore, each
application requires its own optical characteristics and,
therefore, in the case of density wvariations, it is
15  necessary to specifically wvary the roughness density in
relation to specific products. Accordingly, each product

is typically customised thus further increasing expense.

According to a first aspect of the present invention there
20 is provided an edge lit illumination device comprising at
least one light source;
a light transmission element having at least one 1light
output surface and at least one light ingress edge
substantially perpendicular to said surface, the light
25 source being located adjacent to said light ingress edge
8o  that light from the 1light source enters the
transmission element wvia the said edge and propagates
through the element, the said at least one light output
surface being uniformly roughened across the output
30 surface, wherein the roughening is sufficiently fine to
give an average Ra value across the surface of less than

1.0um/mm thickness of the element.




15 necessary to specifically vary the roughness density in relation to
specific products. Accordingly, each product is typically custom sed thus

further {yirsRasiang expense. According to a first aspect wfriGhgyplesent
invention there 20 is provided an edge Ijt illum nation device conprising

at least one light source; a light transm ssion el enment having at | east
one light output surface and at | east one |ight ingress edge
substantially perpendicular to said surface, the |ight 25 source being
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10 through the element, the “said at least one light output
surface being uniformly roughened across the output
surface, wherein the roughening is sufficiently fine to
give drop-off of light output across the surface of less
than 5000 lux.

15 )

Preferably, in relation to the second aspect the average
Ra wvalue across the surface is lesg than 1.0 pupm/mm

thickness of the element.

20 By uniformly roughened is meant that the level of
roughness does not generally increase or decrease with
increasing distance from the light source. However, there
may be small localised variance in the roughness due to
the inherent variance in the process or the means by which

25 roughness is applied. However, such variance would be
random and would exist across the whole surface and would
not create any particular trend across the whole of the

output surface.

30 Preferably, the transmission element maintains
substantially uniform thickness with increasing distance

from the light source.




gi ve drop-off of l|ight output across the surface of |less than 5000 | ux.
"15 Preferably, in relation to the second aspect the average Ra val ue
across thevwghi/aae is less than 1.0 M mm thickness of the elenent. 20 By
uni formy roughened is neant that the level of roughness d¥eEGR81/01973
generally increase or decrease with increasing distance fromthe |ight
source. However, there may be small |ocalised variance in the roughness
due to the inherent variance in the process or the neans by which 25
roughness is applteulvHoweeryy Vi, | e,yLa nd_woul d
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Ra val ue acrossst herefiepablgulbaee thah the olrRaiM:-33 kAR Llement . |

than 0. 75 nm _thi ckness, nore preferabl |%§Z t han 0.48% ﬁsll%:{cnie%ﬁ,y
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than 0. 15m mm’ Pref er abl y, t eéé\ggrggg E?Sggagﬁgnagrggfém{??@'surface of the
transm ssion elenent is found within the range 0.01- 10 1.0nf mmt hi ckness

of el enent, rably 0.02 0.75m mmt hi ckness of el ement, npst
pref erabl y Oﬁ%ﬁ%égggf ; tﬂé average Ra value across the surface of the

transmission element is found within the range 0.01-

10 1.0um/mm thickness of element, more preferably 0.02-

0.75um/mm thickness of element, most preferably 0.02-
0.40pm/mm thickness of element. Especially preferred is

an average Ra value in the range 0.05-0.30 pm/mm .

15 For example, on a 10mm thick sheet the average Ra wvalue
may be 1.8um, whereas eguivalent uniformity of output with
@ 5mm thick sheet may be obtained with an average Ra value
of 0.9um. In both cases, the average Ra value would be
0.18pum/mm thickness of sheet. Similarly, if more than one
20 surface is roughened the Ra values may be additive so that
a roughness of 0.%9um on the upper and lower surface of a
lomm sheet would also give an average Ra vwvalue of

0.18um/mm thickness of sheet.

25 PpPreferably, roughening is applied to one or more light
output surface(s). However, in addition to roughening of
a front surface roughening of a back surface with or
wi?hout a reflector to redirect light to an output surface
is also envisaged.

30
Localised fluctuation in the surface Ra value may be
between 0.0Lpm-1.0um, preferably, between 0. 05um-1.0um,
more preferably 0.1fm-0,.8um, most preferably, 0.2um-0.6um.



0.40m mm t hi ckness of el enent. Especially preferred is an average Ra val ue
in the range 0.05-0.30 mMmm 15 For exanple, on a 10nmthick sheet the

aver age %Mﬁés‘i@z may be 1.8m whereas equival ent uniformgdycehubput W th
a 5mmthick sheet may be obtained with ag average Ra value of 0.9m In
both cases, the average Ra val ue would b 0.18m mm t hi ckness of sheet.
Simlarly, if nore than one 20 surface is roughened the Ra val ues may be
additive so that a roughness of 0.9m on the upper and | ower surface of a

| Onm sheet wewl dexgdifel @) vehan auefage Reouwghmuesof ma@. I8 etwiiecknes$ -of

sheet. 25 Preferably, roughening_is aggl i ed ho pne o re light. output
surface(s). LH3WBY e£OTi n2addYPEonPt oSPEERRENI REVOPY aFTURT st gkBess.

rougheni ng gf a.back jsprfgce Weth o s it r8ugBhbest 9 10, 1,84l reat ¢l i ght .

to an output surfade is also envisaged. 30 Localised fl uctuation in the
surface Ra wallle beaydeacihetsethe(s0ifate0@ndpreelerbdbigiuaiciaipenill be

0.05m 1. 0m re preferably 0,14m 0. 8m nost preferably, 0.2mQ.6m
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create a defi ne Lalhan.in it t S cg. di-ds possi-bl e
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out put surf acepulti Gurfae tehden spaced I oghanduopposstefade ¥hish oayt he
opposed si de . . .

10 be spaced from and opposite the first on the opposed side
of the transmission element and, in such cases, the Ra
value/mm would be taken to be the sum of the two average

Ra values divided by the overall thickness of the sheet.

15 As menticned above, the invention may be put into effect
by applying roughening on one surface of the transmission
element or, where the element is a sheet of material, on
both surfaces thereof. In addition, a plurality of sheets
may be in superposed relationship and roughening may be

20 applied to the outer faces of the superposed sheets, the
inner mating faces or any combination of inner faces and

outer faces.

Preferably, the drop-off of light output across the
25 surface is less than 4000 lux, more preferably, less than

3000 lux, most preferably less than 2000 lux.

Preferably, the initial drop-off measurement is taken from
a position of at least 50um in from the edge of the
30 element, more preferably, at least 100mm in from the edge,
most preferably at least 150mm in from the edge of the
element. The final reading may be taken from eqguivalent

points in relation to the opposite edge of the element.




of the transm ssion el enent and, in such cases, the Ra value/m would be
taken to be the sumof the two average Ra values divided by the overal

t hi ckness ofyd éymssheet. 15 As nentioned above, the invention may be put
into effect by applying roughening on one surface of the tPEAEHIHIVR
el ement or, where the elenent is a sheet of9 material, on both surfaces
thereof. In addition, a plurality of sheets my be in superposed

rel ati onshi p and roughening may be 20 applied to the outer faces of the

super posed shged®evdhe thONGF FRQs opbi hati on . of inner
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the 30 elenent, nore preferably, at least 100mmin fromthe edge, nost

preferably_at |east 150mmin fromthe edge of the elenent. The final
readi ng may be''t gkéi SRR Vil terproguint Slide redvatpaint owi he BOPERELE

edge of the el g ;. 4 CT/(B01/01973. .9 However, the drop-off is
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10 be 1in the middie of the element, assuming equivalent
output edge lights. It is envisaged that the drop-off may
be negligible and may also be negative so that an increase
in light output is found across the sheet with increasing
distance from the light source.
15
Preferably, the transmigsion element is a sheet of,
preferably, transparent material although optionally,

translucent material.

20 Typically, the transmission element is a rectangular sheet
which may be square. However, the sheet may be of any

shape, for example round, square, rectangular, triangular,

cylindrical, irregular.

25 The sheet may be made from any suitable plastic material,
preferably acrylic waterial is used. Preferred materials
may be selected from polymethyl methacrylate, polyethyl
methacrylate, polypropyl methacrylate, polybutyl
methacrylate, polyglycidyl methacrylate, polyisobornyl

30 methacrylate, polycyclohexyl methacrylate either  as
homopolymers or as copolymers of at least one preceding
polymer including such copolymers containing a minor

proportion of another monomer selected from at least one




10 be in the mddle of the elenment, assum ng equival ent output edge
lights. It is envisaged that the drop-off nay be negligible and may al so
be negatwoaissishat an increase in light output is foun®Cak¥Eg1¥He sheet
with increasing distance fromthe |ighipsource. 15 Preferably, the

transm ssion elenment is a sheet of, preferably, transparent materi al

al t hough optionally, translucent material. 20 Typically, the transm ssion
el enent is a rectangul ar sheet which nmay _be square, ver. the -sheet may
be of any Gitap&lk %&W%efour?d{efsedi?éléf' r%‘&fﬁﬂ@ﬁ*{gw“{eﬁ%ﬂ%%e
cylindrical Si réee@ul ar. 25 The sheet may be nmade from any suitable plastic
mat eri al , %re efably acrylic material is used. Preferred materials may be
sel ected from pol ynet hyl net hacryl ate, polyethyl nethacrylate, polypropyl

met hacryl ate, pol ybutyl _nethacrylate, polyglycidyl hac t
pol yi sobor n%’?mg%f‘??%]macﬂ??atté{a'b%‘?w h%i%"gﬁr{%t )hﬁéscpij Eé?eaé:a h?rqo%rgm |
homopol yrer 5, 011,85 GHRANBH SHdfpatial Sabdr 006 precengrrpal yies inghudi ng

such copol ymers contalning a mnor proportion of another nononer se|ected
fromat |easbuore WOSRL/ 88482 PCHiEB@YINL973es$0 tham F0QPUmciy dikls

Preferably, I thyl oethacryl a i d. 1Bref ex & M tHaNnsH ssi on
el ement is Wg‘gﬁﬁhﬂg%%ﬁﬁm mgX{: nb?ﬁgegﬁﬁzﬁéi %Esg’escglgl%d%iéjul ar to or away
fromthe |ightcn SQuhsesedge, nore preferably, less than 2000mmin this

wi dt h di mensi on, nost preferably, less than 1500nmin this wdth

di nensi on.

10 Preferably, the transmission element is less than 100mm in
thickness, wmore preferably, less than 50mm in thickness

most preferably, less than 30mm in thickness.

Typically, the range of rhicknesses of the transmission
15  element is 1-100mm, more preferably, 1-50mm, most

preferably, 3-25mm.

Methods of making the transmission element include cast
polymerisation, woulding, extrusion and embogsing and

20 coextrusion.

The embossing of an extrusion sheet may take place during
or after manufacture. Roughening on the surface layer of
the co-extruded material may be effected by suitable
25 matting or gloss-control agents. Suitable matting or
gloss-control agents to cause gufficiently fine roughening
on the surface layer of co-extruded material are known in
the art of co-extruded materials. Suitably fine frosting
of glass to produce the level of roughness required during
30 casting is available and known in the art of glass
manufacture. An example of such casting glass is

available from Pilkington UK plc.

LA
)




10 Preferably, the transm ssion elenent is |less than 100nmin thickness,
nore preferably, less than 50mmin thickness nost preferably, |ess than
30mmin thickness. Typically, the range of thicknesses of the transni ssion
15 el enrenWQ §/8843200mm nore preferably, 1-50nm nost pr efPETARRA/01B325mm
Met hods of making the transm ssion el eneht include cast polynerisation,
nmoul di ng, extrusion and enbossing and 20 coextrusion. The enbossing of an
extrusion sheet nmay take place during or after manufacture. Roughening on
the surface | ayer_qf. the,co-gxtruded pateri-al be _effected by suitable
25 mat L ng. of SHERATEbNt FHE agERee o€t Dpit TATY ngoBECoBrBae. it Hat
agents to causgqsnfdf ctrat hyghtnesdiagheni nghe odihbAssunf peeahager wafch
co-extruded nmaterial are known in the art of co-extruded materials.

Sui tably finehdréighhg s®ireg ass tdPrbdube tiHahtevepubeer adamess tdgui red

duri 30 i i Ll abl i I f )
A exanpl e of UM Gact ey tarRelilBal b idhl® BLY Bl BED maBRRAAGY O
01/ 88432 PCTI & 018K3n 11tReef eriafiity, tshartcmansihssitdn el edentension.

corresponds to the Jlength of the |ight SQUFCf in the dinension parall el
with the |ijFRISEREE drbal bhgRt nePTght 1€0arcR98HEe of the elenent. The

transm ssion el enment may also be marginally 5 I onger than the |ight source
in this dinmension. Preferably, the light source is elongate. Typically,
t he transni sEywical gnenthes thetneeds si@ims derenB00&nmirvd torged nl £ Awmdiamensi o

per pendi cul ap, { o, or) awsy; {1, d0,LAE: LLOE BOHAT 8790 oTRLE B &r2Rl Y

10 the light source edge, more preferably between 200mm and
2000mm long in this dimension, wmost preferably between
300mm and 1500mm long in this diwmension. BEspecially
preferred is a width in this dimension of between 400 and
1200mm.

15
Usage for the invention includes illuminated display units
or signs idncluding lap top computer displays and . LCD
digplay back  lighting, road signs, street furniture,
advertiging units, appliance fronts and fascias, =such as

20 dial and control knob panels, internal lighting of

appliances such as illumination of sides, back and top of

fridge units, display fridges, wine chillersgs and coolers.

The light sources may be straight or curved as may the
25 edges of the transmission element. Preferably, the light
sources are planar. Any suitable light source may be used
but suitable light sources include fluorescent tubes, cold
cathode tubes, neon tubes, LED’s conventional and organic,
fibreoptics and light bulbs.
30
Preferably, fluorescent tubing is used. The diameter of
the fluorescent tube may vary from typically é6mm, commonly

referred to as T2, to 25mm. The distance from the edge of

n



2000mm long in this dinmension, nost preferably between 300mm and 1500mm
long in this dinension. Especially preferred is a wdth in this dinmension

of betwe and 1200nm 15 Usage for the invention in i m nat ed
di spl ay 8&?@8&“3$ signs including | ap top conputer displagéyan 1@ 3

di spl ay back lighting, road signs, street2furniture, advertising units,
appliance fronts and fascias, such as 20 dial and control knob panels,
internal lighting of appliances such as illum nation of sides, back and

top of fridge Lir!ii%ﬁt: display t£ihd0ganet n& chhk! erssandrcanier sube THes
| i ght sources may Dbe straight or Curved as nmay the 25 edges of the |
transni ssi oprelferently Prbkewabhy, 1t heanid gh2mmsour cd4! arddl p| @hRRYDARY Ve

suitable Iight source be. used _but jtable_li c LNnc

f 1 uor escent FEHHFggxﬁaf%%ﬂﬁe??ﬁﬁ%,é%%%ny%u%%sgg%ﬁﬁﬁgécgﬁegﬁtigﬁhs and
organi c, fEgﬁgpﬁiﬂC@uﬁédhbbgﬁbabéhb%niﬁldﬁiﬁsﬂdﬁﬂwalﬁI@Eﬂfheegﬂassbkng is
used. The di ter of the fluorescent tube may vary fromtypically 6 .
commonl y5 r efedilreatt e aSOREingo WM aTHd URRRSHFAE fFoRy the EﬂbéU3¥ ﬁgm

01788432 PCT/GB01/01973 12 th§8|ggﬁ$;%gQ@é”{h&é”EuB@”ekoEOekﬁﬁgﬁkﬁséD@f
Flée%"e nre A da .S ‘ ;

t he tube isltﬁref ?%b tween 1 In an alternative enbodi nent
the fl uoresgant tigbe Fenanaapentiur ehéubinsT@es of ypdheof tiallise has tdoatred on

coati ng on WGRIGMS | { THAS SPeFLEFe HO% ik (L TRiY 0e, “HEP BMEa% a0
of the 360 apqupgiddesbnstdesofitberingelivhtheRrem the light source at
10 the edge of the light transmitting sheet. A reflector is
typically positioned behind each fluorescent tube and may
be any material capable of reflecting light, for example
mirrored aluminium. Preferably, the light transmitting
sheet is in a fixed relationship to the light source.
15
By way of illustration only, the invention will now be
described with reference to the accompanying, non-limiting

examples and with reference to figures 1-5 in which:-

20 Figure 1 shows a comparison of light output vs position
across the sign for single and double sided type B and
single sided type A roughened surfaces.

Figure 2 phows a comparison of light output vs position
across the sign for double sided type A and Prismex.

25 TFigure 3 shows a comparison of light output vs position
across the sign for double and single sided type A and
single sided type B.

Figure 4 shows a comparison of light output vs position
across the sign Ffor double sided type A and multiple

30 single sided type A;

Figure 5 shows a comparison of light output vs position

across the sign for co-extruded type A and Prismex; and




coating. This opening runs the length of the tube and is arranged so it is
directing light fromthe |ight source at 10 the edge of the |ight

transmtti 2ef. Areflector is typically positioned hehi 8 ach
fl uor esceW?ﬁ%%gand may be any material capable of reflch‘{]ﬁl’ﬁ Oll?qlﬁ?i‘t, for
exanple mirrored aluminium Preferably, ¥he light transnmtting sheet is

in a fixed relationship to the light source. 15 By way of illustration
only, the invention will now be described with reference to the

acconpanyi ngg;gabe! i 1 tdiGvs eXaANPLESeaNt; Wi I HfAfkEr eneenko Li Wkest 1-5, 1 n
whi ch: 20 Figure 1 shows a conparison of |ight oufput vs position across

t he sign forasragfangadwdbhbrhesigwdntypa.B and single sided type A
roughened surfaces. Figure 2 shows a conparison of |ight output vs position
across the sign for double sided type A and Prisnmex. 25 Figure 3 shows a
conpari son ofhki ghirfadeut eXsupesidf OrheaCrOsFhdhes Sisg-rheecdonhle and,
single sided_type A and single sided type B. Figure 4 shows a conparison
of light 50ut‘5ﬁ!¥10§dp6§i tTRPS affoss RAe BHIGHELSE -douBFe Afed apde 4R &hd

mul tiple 30dé5.89!t8eS{:ﬁﬁdrE}fﬁﬁméhdgidg%&%C@dﬁ?@g’s £8 Ca@%&'@?ﬁ %fpfia' ahis
output vs position across the sign for co-extru ed type and rismex; and
WO 01/ 88432 #ie£EB041919FBicdB Bpguamebeshows aMezetgendritdi splmy usidyg a

sheet in accordance .t i nvention, The surface texture of the
Foughened SUFFAEEs ohab BRI SPOeFT ned IRF MRS S R pAPEROFEIEA98S 4287
and 4288 degcthb&s henr esemignged procedyr esef Mekiotes Nhai AgRa anding
10 those surfaces with an Ra in the range 1.3-1.8 are denoted
as Type B. Gloss measurements were made using an Erichson
mini glossmeter 507-M (85e). The equivalent gloss values
for Type A surfaces are 24-30% and for Type B surfaces 14-
22%. The roughness can be considered as a higher
15  frequency surface effect superimposed on top of waviness
and foxm. The roughness is usuwally described by Ra or
similar parameters which is within a 10um vertical range.-
The afore mentioned IS0 standards describe the recommended
sampling links and cut off wvalues for making measurements.
20 For instance, for a periodic profile of 4mm (upper limit
of the range), the cut off value is 8mm and sample length

iz 40mm. This is for an Ra value of around 10pum.

Experimental details
25
The examples use a rectangular sheet of thickness range
3mm - 25mm made £from clear cast polymethylwethacrylate
which has one or two frosted or matt surfaces. The frosted
surface was made by cast polymerisation against an etched
30 glass plate. The frosted surface is characterised by gloss

measurements and by surface roughness measurements.




other statistical paranmeters. Measurenents were made using a TALI SURF
nmeter. For conveni ence, those surfaces with Rain the range 0.9-1.3 are
denoted as Type A and 10 those surfaces with an Ra in the range 1.3-1.8 are
denot ed ‘E@W&iﬂ@ B. G oss neasurenments were made using an“l??’ﬁ&%’@??”m ni

gl ossneter 507-M (85e). The equival ent gloss values for Type A surfaces
are 24-30% and for Type B surfaces 14- 22% The roughness can be consi dered
as a higher 15 frequency surface effect superinposed on top of wavi ness

and form The roughness is Ra or

usual |y descrijped by. I.m l.ar_par .ers
whi ch is wi EAPfASa Wﬁﬁ%@‘l‘a@}ls ré{‘yr?&?. af%%%%nt&}%nzédrﬁ%gﬁan@gr% s
describe thg;pecpaperdedo7SAMDhE HauFimks tad geircehtaval ues foefiekieg
measurenents. 20 For instance, for a periodic profile of 4mm (upper limt

of the rangéightheatut aoff avalge PE 8B aRdIzanple Fehgt ivPeEs BOnfLOTHis is -

for an Ra value of arqund 10m, ri al, details 2 h I .use a
rect angul ar TEREBTL SBF Y c‘fﬁﬁ%slrrlgﬁgg Irggrr%% jZﬂ'gn’m %%Elé P%m%’ I ea?j&‘)cggltllé
pol ynet hyl meihaegykat @ o Wil ch 3fves one or two frosted or matt surfaces. The

frosted surface was nade by cast polynerisation against an etched 30 gl ass
pl ate. The frosted surface is characterised by gl oss neasurenents and by

surface rou&g&gﬁﬁeggasmégggggﬁem\_/@ 0%8884§aqggys@q,é949%del4@iq§ a

measur enent S ré made using an Erichseén Mni G ossneter 507-M measuring
t he percent sgetebnrief | @it edtalightf amearemngewpliiad deyr sksnkrdpryippe B

iglngfzasggatsgl% gg?xt.g 1rse iisn c;a ei}:Jrraar]c%% ]e'allgafinzszt%aflgerférlygr?céa‘ é{lié béfore
10 use. The reference used is a rough metal tileplate (240

micro inches) with the meter in calibration mode. The Ra

of the sample is measured directly. For the samples used

in the examples, Type B has an Ra value in the range 1.3 -

1.8y, whilst Type A has an Ra of 0.9 ~ 1.3u. (The range of

15 wvalues is due to wvariability in the roughness of glass

used for casting and also due to wear of the glasses

during repeated use through their lifetime.

all roughened surface panels were made from acrylic cast
20 against frosted glass, two different degrees of frosting
being used to achieve Type A and Type B finishes. The
chosen panel is placed in a framework that forms the sign,
light sources are placed adjacent to the input edge of the
panel. In the examples two light sources have been used on

25 opposing edges of the panel.

Light output measurements are made by placing a RS Digital
Lightmeter (RS 180-7133) on the surface of the sign: An
array of points are measured on the surface, and points
30 eqgui-distant from a tube are averaged. These averaged
values are displayed graphically in figure 1-5. Typically
the light output with distance from one or both of the

light input edges is recorded.




Roughness neasurenments (Ra, mcrons) were nade using a Surtronic 3P

Tal i surf nmeter supplied by Rank-Tayl or- Hobson. This is calibrated agai nst

a referencavoii/sssbefore 10 use. The reference used is a ro”ﬂ@r

tileplate (240 mcro inches) with the nehgr in calibration nﬁ§%$ﬁhﬁgsRa

of the sanple is neasured directly. For t sanpl es used in the exanples,

Type B has an Ra value in the range 1.3 - 1.8, whilst Type A has an Ra of

0.9 - 1.3/i. (The range of 15 values is due to variability in the roughness

of glass wused for casting and also due to wear of the glasses during

repeat ed use %grough aheir |ifetime. Al roughened surface panels were nade
5t 5258

fromacrylic S5al'fiSE FPURRERdgrALE Ruicmers fgiognt nasy deeryiics
frosting beimg wsed tyhaahi eyesT ang, Ty L. ni S.. T chosen
panel is placed in a fréﬁgaori ?hgfm%%%‘ns fheegfgﬁ?t Wﬁg E%ogggeén%ﬁ§3x

pl aced adj acepfipbedheurhpoe edgrclhievheimpanekd Loghheoakpupl.es two | i ght
sources have been used on 25 opposing edges of the panel. Light output
measurenents are nmade by placing a RS Digital Lightnmeter (RS 180-7133) on
the surface dixargglesgn: An array of points are nmeasured on the surface,
and points 30 equi-distant froma tube are averaged. These averaged val ues
are displayed graphically in figure 1-5. Typically the light output with
di stance from of&PEr BHobhngiet aded gndi doubledgobded vedymeda \Wingle

neos Acrylics TURLEd 2R | 378 BRERSeEa  FPBGARCSH (HEHER Tkt 1 ix
printed d8rface to achieve inproved |light output. 5
Acrylic Panel dimensions: 635 x 455mm x Smm thick
Light source: Philips TLD fluorescent aperture tube, 18
watts, colour rendering value of 85, colour temperature of
6500K, tube diameter 25mm.
15

2. Type A v Prismex, approximately Al sized, 10mm (Figure
2)

Acrylic Panel dimensions: 885 x 635mm x 10mm thick
20 Light source: 2 x Philips TLD aperture fluorescent tube,

30watts, colour rendering 85, colour temperature 6500K.

The Type A samples were produced Ffrom cast Type A gheet.
The Prismex samples were made by screen printing an array

25 of white dots onto opposing surfaces of clear cast acrylic

sheet .

3. Larger area sign: Type B single v Type A double v Type
A single (Figure 3)

30
Acrylic Panel size: 945mm x 865mm x 10mm thick

Light source: 2 x Philips TLD aperture tubesg, 30W, etc.




Examples 1. Type B single sided and double sided v Type A single sided,
A2 sign, 2ft apertures, 5mm sheet (Figure 1) 10 Acrylic Panel dinensions:

635 x A5%pahssasn thick Light source: Philips TLD fl uore%@f@@ﬁﬂgﬁ%}fﬂe

tube, 18 watts, colour rendering value of 85, colour te

6500K, tube dianmeter 25mm 15 2. Type AW Prisnex, approximately Al sized,
10mm (Figure 2) Acrylic Panel dinensions: 885 x 635mm x | ommthick 20

Li ght source: 2 x Philips TLD aperture fluorescent tube, 30watts, colour

rendering 8bhigolatdampbpbapetaiiy etA800Kt The TyperfasanilEs cwekeepr gduced
fromcast Type A sheet. The Prisnmex sanples were nmade by screen printing
an array 25C@FTrGREt VGRS oROHSERSSS Hes andes dmage ot earehdrying

sheet. 3. r ag sign., T B s] % u v Type A single
(Figure 3) L‘g%'ggér yﬁag nggio s%@%: é?grr%%% 8&%&&%%% ckt%%)gh?ag‘% rce:
2 x Philipsdii@napent ulengthesof 3pMhekt betWoehil /B84 3RwECTLGBE /11 %781 516
This exanple shows that it is inportant. to choose the correct surface

roughness f9#5€he t hildknESTPEE155Rel YhERNEXYEREE But 3RPYE t WBSEGr r BRe
roughness f@pt Q181 PBRGle1 C{iaﬂ?néi'??ﬁél %ngatdl‘ﬂcé)a&?lbaﬁﬁv‘%% e"g*]e K. tybes

inthis 5 case). In conparison w exanpl e 2 above ere t opti ma
panel was al'f9pelA surface on bHust sinessitier dsa better when a longer

path length is used. However the trends are the sgame,
namely that the light output characteristics improve as

10 the overall roughness of the panel is reduced.

3ft sign using various rough surface panels: experimental

details as described previously.

15 4, 1 x 10mm double Type A v 2 x bmm single Type A (Figure
4)

Panel dimension and light source as for example 2.

20 This example illustrates the point that multiple
superposed thinner panels can be used to create the same
output as a single thicker panel as long as the surface
roughnesses 0f each are chosen appropriately. Here a 10mm
panel with two Type A surfaces is compared with 2 panels

25 5mm thick with a single side of Type A on each. In the
example the rough surfaces are on the outermost faces of
the combination, however there is no measured difference

when the rough surfaces are in other orientations.

30 Various data for Type A surfaces made by casting have been
described above. There are other methods of creating a
rough surface. These include coextrusion and extrusion

then ewbossing. Detailed here is an example of a



Type A surface on just one side is better when a longer path length is
used. However the trends are the sane, nanely that the |ight out put
characterk,ﬁbﬁgs&‘&znprove as 10 the overall roughness of the panel is
reduced. aft &g using various rough surface panels: expeiMeERI4193det ails
as described previously. 15 4. 1 x 10nm ddubl e Type A v 2 x 5nm single Type
A (Figure 4) Panel dinension and |light source as for exanple 2. 20 This
exanple illustrates the point that nultiple superposed thinner panels can

be used to CEﬁé&@rﬁBéds%@e %Uts@iée@suéeé'f‘@keeégé%%h{?i‘flg', lQng.as the
surface roughnesses of each are chosen appropriately” Here a 63n1 panel
with two Typ@&ypeshrfhees hascanpangdewrvhglk paméhse25 Smmthick with a
single side of Type A on each. In the exanple the rough surfaces are on

t he outernost faces of the conbination, however there is no neasured

di fference when the rough surfaces are in other orientations. 30 Various
data for Type A surfaces made by casting have been described above. There
are ot her> met hods of creating a rough surface. These include coextrusion
and extrusion then enbossing. Detailed here is an exanple of a WO 01/ 88432
PCT/ GBO /01973 17 coextruded Type A sheet used for edge |ighting, where
the Type A ShektxhBmmacs+BRgtendedgliyper hace. PBibmedt XFhgureoskxtruded Type
A vs Prismex (Figure 5) A2 sized sign, panel dinensions: 635 x 455mm x 5nm
thick, 10 coextruded Type A (Co-Extruded Type A). Light source: 2 x

Philips TLD Abugsgsgentgapehied (dfifensions: 635 x 455mm x Smm thick,
10 coextruded Type A (Co-Extruded Type A).
Light socurce: 2 x Philips TLD fluorescent aperture tube,

18W.

Specific embodiments of the invention will now be further
15 described with reference to the accompanying drawing
{Figure 6) which is a sectional view through an
illuminated display system according to the invention and
is illustrated to show an embodiment of the invention in
use,
20
In Figure 6 the light transmitting sheet (10) is a 945 X
865 x 10mm clear cast polymethylmethacrylate (PMMA) sheet
as exemplified by a type A surface single side which is
untreated on the rear surface (11) but has a rough surface
25 formed on its light output surface (12). The light sources
are Philips TLD 30W/865 FA30 fluorescent tubes (13, 14)
which both have a power output of 30 Watts, a colour
rendering value (Ra) of 86, a colour temperature of 6500
Kelvin and a diameter of 25mm. These are each placed
30 adjacent to an edge of the light transmitting sheet and
surrounded by a mirrored aluminium reflector (15, 16). A
further yeflection sheet 18 is located adjacent to and

parallel with the rear surface 11 to reflect light back




18W Specific enbodinents of the invention will now be further 15
described with reference to the acconpanying drawing (Figure 6) which is a
sectiona i rough an illum nated display system ac i he

i nventi onszltr)llz’é%%iI illustrated to show an enbodi nent of tﬁlgéﬁﬁ\gglrﬁfla?n in
use. 20 In Figure 6 the light transmttitfg sheet (10) is a 945 x 865 x
10mm cl ear cast pol ynet hyl net hacryl ate (PMVA) sheet as exenplified by a
type A surface single side which is untreated on the rear surface (11) but
has a rough gyrface 3% f 8LEBALONshtBadd ghtz OYERYL i fanel dd2khethe Light
sources are Philips TLD 30W 865 FA30 fluorescent tubes (13, 14) which
both have aspower sputqaét T6r 301VEEtEatiosolBIFPOFadel FAgUIRL et RaFeof 86,

a col our tenperat of 6500 el vin an. di t f Th each
pl aced 30 agFac"échﬂ‘?ougHaigé’e %fymfheaqaa}lgﬁactlrtg%grf%??ng sﬂeecfe a%gie ehe '
surrounded byzashliEekebedsakeainiumreflector (15, 16). A further

reflection sheet 18 is | ocated adjacent to and parallel with the rear )
surface 11 to reflect |ight back WO 01/88432 PCT/ GO /01973 18 towards the
out put surfqﬁg 1 eé&@?*éef&?&%ﬁé’{‘mﬁheﬂ I reshQ sRacgdf o%abgrgstgﬁgl on
pur poses al though, "Tn use, 1t would usually abut against the rear surface
of the tradspusenes shéeh) are THé edeasterciscrarttdnt ivdrth sodi peevedusotal |
papers and docunents which are filed concurrently wth or. previous.t

Uhis Speci f FEAE! SREFRECBRRECH off \FOTTRCH ST 0 1t il gh i Toat 815 ah

which are open to public inspection with this

10 gpecification, and the contents of all such papers and

documents are incorporated herein by reference.

All of the features disclosed in this specification
(including any accompanyilng claims, abstract and
15 drawings), and/or all of the steps of any wethod or
process so disclosed, may: be cqmbined in any combination, -
except combinations where at least some of such features

and/or steps are wmutually exclusive.

20 Bach feature disclosed in this specification (including

any accompanying claims, abstract and drawings), may be
replaced by alternative features serving the same,
equivalent or similar purpose, unless expressly stated
otherwise. Thus, unless e;pressly stated otherwise, each
25 feature disclosed ig one example only of a generic series

of equivalent or similar features.

The invention is& not restricted to the details of the
foregoing embodimenﬁ(s). The invention extend to any novel
30 one, or any novel combination, of the features disclosed
in this specification (including any accompanying claims,

abstract and drawings), or to any novel one, or any novel




which are open to public inspection with this 10 specification, and the
contents of all such papers and docunents are incorporated herein by
referenc of the features disclosed in this specificati &i | udi ng
any accoﬁ%'nﬁk%égclains, abstract and 15 draw ngs), and/gﬁhﬁﬁ%m faﬁhe
steps of any method or process so disclo%8d, may be conbined in any

conbi nation, except conbinations where at |east sone of such features
and/ or steps are nutually exclusive. 20 Each feature disclosed in this
speci ficati Oébn(ﬁdﬂgi&dcfzﬂg ANV RECUMMY | BE Chdh Minetdlond 1 8¢t BRI-HEWRYS) .
may be replace y alternative features serving the sane, ‘equivalent or
simlar purpbss;lagddss expressly stated otherw se. Thus, unless expressly
"stated otherw se, each 25 feature disclosed is one exanple only of a
“generic series of equivalent or simlar features. The invention is not
restricted to the details of the foregoing enbodinent(s). The invention
~extend to any novel 30 one, or any novel conbination, of the features
disclosed in this specification (including any acconpanyi ng cl ai ns,
abstract and drawi ngs), or to any novel one, or any novel WD 01/88432

PCT/ GB01/ 01973 19 conbination, of the steps of any method or process so
disclosed. 20 CLAIMS 1. An edge lit illum nation device conprising at

| east one |light source; a light transm ssion el enent having at |east one
light output surface and at |east one |ight ingress edge




substantially perpendicular to said surface, the Iight source being

| ocated adjacent to said light ingress edge so that light fromthe Iight
source enters the transm ssion elenent via the said edge and propagates
through the elenent, the said at |east one |ight output surface being

uni formy roughened across the outpuyp surface, wherein the roughening is
sufficienthymsfine to give an average Ra val ue across the surface of |ess
than 1. Onfmmthi ckness of the el enment and wherein the transm ssion

el ement naintains substantially uniform thickness with increasing distance
fromthellighhnseifieel it 21 lamiswgd oni tevibantaapf bhimevitcd csornpri si ng at
least opgelightssource, a light transmssion el ement having at |east one
light output Surface and at | east one light ingress edge substantially
per pendi eul aght ot s@isnissrface ladeat] hghtingsetr teadbeisg: lioeaited adj acent to

said light ingress._ edge so.that light fromthe |ight source enters the
transningB%ugl%%%% o%?gmfﬁg: 5?&teg88 iha rbﬁ%b%$%§ag¥%rough the el ement,

the sai dsabsteastaone dd:ghindieuilput tsushaaesher g uniformg, «r oughened
across the output surface, wherein the roughening is sufficiently fine to
gi ve dr op®Bffe ot iGnCGhFLuEdErs8s tReS8 U f heghbf11%E$ s han 5000 | ux and

wher ei n thgetsanaidssiQfhe alRrRMhL MR Bhail 08, sUbSL AN i aldy, uni form thi ckness
with increasing distance fromthe light source. | 2 1 21 3. An edge |it
i |1 umi natFomsHess &8 a&tledraditng ito tékakaid, edge and propagates

through the element, the said at least one light

output surface being uniformly roughened across the

output surface, wherein the roughening is sufficiently

fine to give an average Ra value across the surface of

less than 1. Cum/mm thickness of the element and wherein

the transmission element maintains substantially uniform

thickness with increasing distance from the light source.

2. An edge lit illumination device comprising at least
one light source;

a light transmission element having at least one light
output surface and at least one light ingress edge
substantially perpendicular to said surface, the light
source beling located adjaceni to said light ingress
edge so that light from the light source enters the
transmission element via the said edge and propagates
through the element, the said at least one light
cutput surface being uniformly roughened across the
output surface, wherein the roughening is sufficiently
fine to give drop-off of light output across the
surface of less than 5000 lux and wherein the transmission
element maintains substantially uniform thickness with

increasing distance from the light source.
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wherein the average Ra value across the surface is less than 1. Com mm

t hi ckness of the elenent. 4. An edge lit illum nation device according to
any of clains 1-3, wherein the average Ra val ue across the output surface
of the transmi ssion elenent is less than 0.75pni mmthickness. 5. An edge

lit illum nation device according tozany of clains 1-4, wherein the
average Ra )mal "egacl 0ssilheniswiface Ofiebb@eté@a‘i@ﬂ&ﬁ%% eliement,is found
within t ange, 0.01-1. OCpm mm_t hi ckness of elenent. 6. An edgellt

i |1 um nat’ SHQHEVF%% REROTHE Y 1'6 Alfy 26058 APRsSErEECRhET ei n roughness i s

applied t@shothaa 1fdfdtnh i GhicQURUL sYRtagce.aRd:-a second |ight output
surface which may be spaced fromand opposite the first on the opposed

side of the transm ssion elenent and, in such cases, the Ra val ue/ rm woul d
be takendtoAnpedghel sum bfuntite: ttwo al@@ﬁageaaaovaiu@st@iiaMﬂatf by the

overal | ess-, of S t An edge_ |1 | um nat.i on devi ce
accor di n%a%gﬁgnﬁi of Wﬁ%lﬁgllnrge%% av\ﬁfll:algel %ga Fﬂ?a??f?/ of kéeheets may be in
superposedtpetasuoﬁsd:n poanche ougheniingivayebenappl iediedd the outer faces

of the s erp sheet the inner mating faces or any conbi nati on of
inner fa g %{I@F ‘i‘sﬁét]ccé‘sn €%F- An edge lit illumnation device according

to any of clalms 1-7, wherein the drop-off of light output across the

surface ks hessafdan 4000, JibhadorAR.sdae éb&ok&w&“ nation %EV' ce according
to any of clains 1-8, wherein the transm ssion elenent I's less fa 22
claims 1-4, wherein the average Ra value across the

surface of the transmission element is found within

the range 0.01-1. OQum/mm thickness of elenment.

€. An edge 1lit illumination device according to any of
claims 1~-5, wherein roughness is applied to both a
first light output surface and a second light output
surface which may be spaced from and opposite the
first on the opposed side of the transmission element
and, in such cases, the Ra value/mm would be taken to
be the sum of the two average Ra values divided by the

overall thickness of the sheet.

7. An edge lit illumination device according to any of
claims 1-5, wherein a plurality of sheets may be in
superposed relationship and roughening may be applied
to the outer faces of the superposed sheets, the inner
mating faces or any combination of inner faces and

outer faces.

8. An edge lit illumination device according to any of
claims 1-7, wherein the drop~off of light output

across the surface is less than 4000 lux.

9. An edge 1it illumination device according to any of

claims 1-8, wherein the transmission element is less




t han 3000mm in the dinension perpendicular to or away fromthe |ight

source edge. 10. An edge |lit illum nation device according to any of
claims 1-9, wherein the transm ssion elenent is less than 100mmin
thickness. 11. An edge lit illum nation device according to any of clains

1-10, wherein nethods of making the 22ransm ssion el enment include cast

pol yner i sheionfO0moulrditig, dextemssioon apdresbhossing: and coextfusi on. 12, An
edge |ith£$UQE afgqﬂ%device according to any of <clains 1-11, wherein
rougheni hg 0n" the Ut ace I8y &F 9%+ the co-extruded material is effected by
suitable matting or gloss-control agents. 13. An edge lit illum nation

devi ce aceormh ngidg® @y i0f urghaikMenlal2; cwhesel fpathe td apsmssion el ement
is between 100mm and 3000mm | ong in the dinmension ~ perpendicular to or

away frofteHes |ight WEurde edge trananiapiedgel ¢ient |uriawti on device as

her ei nbef pse 16&scriPed,; kaesAn edge it illum nation device as
her ei nbefore described and with reference to figure 6.

11. An edge 1lit illumination device according to any of
claims 1-10, wherein methods of making the
transmission element include cast polymerisation,

moulding, extrusion and embossing and coextrusion.

12. An edge lit illumination device according to any of
claims 1-11, wherein roughening on the surface layer
of the co-extruded material is effected by suitable

matting or gloss-control agents.

13. An edge lit illumination device according to any of
claims 1-12, wherein the transmission element is
between 100mm and 3000mm long in the dimension

perpendicular to or away from the light source edge.

14. An edge 1lit illumination device as hereinbefore

described.

15. An edge 1lit illumination device as hereinbefore

described and with reference to figure 6.




