-1 --8 DEC 2004 Inproved |um nous material The present invention is directed
to lum nous materials having inproved properties. Thernoplastic naterials

havi ng .l um nous, or "glowin 5 the-dark" characteristics are mejé-gfgmm.
However, the materials thenselves are typically of a dull, pale,D h or
grey col our under normal daylight condition, which can render articles nmade
fromthese materials difficult to see in daylight, and also lacking in

aesthetic appeal. Attenpts Ifiptovedclensgehdonyisifi{dty of such articles by
adding colourings to the thernoplastic nmaterials has the disadvantageous

effect of decreaseng leRealunRespity, becayse . the, colouring acts to quench
the light given off by the Iuninesgeng %gngFé "R tRBiPREENBpLastEés t hus

reduci ng the, 15 af f. the material. This renders the [um nosity of
the article E%fﬁ %%ﬁ%g&8§% “WOr&“SAdrt-1ived conpared to that of a

non-col oured arfjcle. For exanple flashlights with |um nescent parts have
been previously* ?SBSEéESFhCUS¥%¥3?9@869baYEQQ¥4&&&9535,U&m-2®gfbg59§416 and
US- A-5757111. US patent 5752761 further discloses a flashlight casing
containﬁngtﬁecﬁﬁbﬁﬁatF@ﬁr@ﬁtaribmmtﬂes@e@t<Mﬁxm;yﬁodyﬁeﬂg§ge@§p a

reflective colorant material. The present invention seeks to addreSs the

25 af or emrent t onedl g shdvanl ageSare typically of a dull, pale,.green or
grey cclour under normal daylight condition, which can
render articles made from these materials difficult to see
in daylight, and also lacking in aesthetic appeal. Attempts
0 to increase the wvisibility of such articles by adding
colourings to the thermoplastic materials has the
disadvantageous effect of dec;easing the luminosity, because
the colouring acts to quench the light given off by the
luminescent material in the thermoplastic, thus reducing the
15 afterglow of tﬁe material. This renders the luminosity“of
the article both dimmer and more short-lived compared to

that of a non-coloured article.
For egample flashlights with luminescent parts have
been previocusly proposed in US-A-3796869, US*A—4210953, Us-
200 A-4546416 and US-A-5757111. US patent 5752761 further
discloses a flashlight casing containing a combination of &
luminescent colorant material and a reflective colorant

material.

The present invention seeks to address the

25 aforementicned disadvantages.



j
|
/

- DEC 2004 Accordingly, a first aspect of the present invention is directed
to a lumnous material conprising a rubber, glass or plastics materi al
matrix, a lumnescent material dispersed throughout the matrix$ o2

col orant dispersed 5 throughout the matsix, the colourant giving the matrix
a colour when it is observed under substantially white light, and the

col ourant allowi ng substantial transm ssion of light emtted by the

| um nous mat eri akccdhdisndg he, nat ef a4 i"gapseg)pt he properties of high
visibility, owing to the col ourant, 10 ‘and hclpfghgqeu rr?osg‘ﬂty,lfﬂ?élﬂ(@ft o ¢ he

col ourant notractdfngcto, quench the gl ow of the |um nous material. A small
amount of col orant, Just su |C%Se§%a%t“or*pr Vi e it @ coboberat imwf  the

| um nous teri SL giives t he | east possible quenching whilst still
performing the FOREEFER of "0 oifri nge E51 Ry ef er abl ymi hdec by nesaant al
material conprises a rare earth netal, such as europiumor dysprosium

which is Fererasd Fhrenehdor miok anaretiat, aAdoX deo P5 AN aldlir%gréartse.‘
Advant ageously, the |lum nescent material further conprises an alkali e earth

metal , Suchbasugtheont i une whitghx,20chs preterably in the formof a netal, an
oxi de or an alumi nate. Advantageously, the | um'ltne ‘cent? nﬁggr i Cebhpai ses

particles bavbng din@nsionss bgt 100 mcrometres. This small
particle size gives a high ?eve%gg‘?e?u%qﬁ%rsi Wg%\ga?t:)l%]rﬂ’ d5iakl dwighg,very

thin artic b I , truded
LA§ tRePe TRYldgd aT1oWiRg substantial transmission of light

emitted by the luminous material . Thus the material has both
the properties of high visibility, owing to the colourant,

10 and high luminosity, thanks to the colourant not acting to
quench the glow of the luminous material. A small amount of
colorant, just sufficient to provide adequate colouration of
the luminous material, gives the least possible quenching
whilst still performing the funcrion of colouring.

15 Preferablyf the luminescent material comprises a rare
earth metal, such as europium or dysprosium, which is
preferably in the form of a metal, an oxide or an aluminate.

Advantageously, the luminescent material further
comprises an alkaline earth metal, such as strontium, which

20 is preferably in the form of a metal, an oxide or an
aluminate.

Advantageously, the luminescent material comprises
particles having dimensions between 8 and 100 micrometres.
This small particle size gives a high level of luminosity as

25 well as alloying very thin articles to be meulded, extruded

or otherwise manufactured from the materigl.




or otherw se manufactured fromthe material. In a preferred enbodi nent, the
percentage by wei ght of the |um nescent material to the matrix is between
49, and 32.5% advantageously between 4' % and 2090 and preferabl , bet ween
6% and 12% 5 Advantageously, the colourant conprises a fluor es'c%rgﬂ: £
material. This gives inproved visibility of the umnous material in |ow

| ight conditions, as it wll fluoresce any anbient radiation as well as

re-emtting any madi alionsipred fyomhigher light levels. Additionally,
the col our .10 spect?%m of a 1luor eds‘glg‘e@rit"'rra%éeri I Cohpaied Wi vRighat odf a

| um nous rigl_is such tha uenchi ng of the | um nescence by the

col our ant n?tgggr%érﬂie?%%%e&ag?géaFurﬁchoﬁlée MEEERILZl 13 sbexerbed 4%y khght
havi ng vvavs%eggt hs in the range of 520 to 525 nm whereas the fluorescent
materi al fFaorésceddVaNi89¢pieS ande @34 043602min Adter efer epthesear
characteristics do not interfere with each other. In a preferred

enbodi nent betkeehl adr esdehlimaterial conprised in the colourant is in the
fluorescent yellow colour spectrum This gives a m ninum quenchi ng effect,

to 20 that the huvknesib¥uk sy MXHE S&oh a high lLevel of __daylight
visibility is also provided.  Preferabl yc,’@ft%e" rrg%nqu);(l%%?erai af Lpgtesdent

Pour el 2 R P L OIS BB, 2 RS D e 25
terephthalate, of pol yeqrbonale, Advantageously, the matrix
r uoresce any
ambient radiation as well as re-emitting any radiation
stored from higher light levels. Additionally, the colour
10 spectrum of a fluorescent material compared with that of a
luminous material is such that quenching of the luminescence
by the colourant is greatly reduced. The luminous material
is excited by light having wavelengths in the range of 520
to 525 nm, whereas the fluorescent material fluoresces in
15 the range 340 tp 360 nm; therefore these characteristics do
not interfere with each other.

In a preferred embodiment, the fluorescent material
comprised in the colourant is in the fluorescent vellow
coiour spectrum. This gives a minimum quenching effect, to

20 that the luminnsity is maximised, and a high level of
daylight visibility is also provided.

Preferably, the matrix material is polyurethane, a co-
polymer of styrene and butadiene, a pelyolefin (particularly
polypropylene or polyethylene), acrylic, ABS, polyethylene-

25 terephthalate or pclycarbonate. Advantageously, the matrix

material has a high clarity. This gives improved



material has a high clarity. This gives inproved - 4 -8 DEC 2004

transm ssion of the Lum nous glow through the matrix material. In a
preferred enbodi nent, the |um nescent material constitutes at _ e?ﬂtm?Oa by
wei ght of the conbined weight of 5 the luninescent material and te™*
colourant. Preferably, |um nescent material constitutes between 94% and 99%
by weight of the conbined weight of the |lum nescent material and the

col our ant . tAdvantiageous! y,f | widnescantn Gl orat,, mat.ef | 10, constitutes
bet ween 94 to 96% t hereof by wei ght of the @cowrrbn?{n[g%&%}ilghgh%f "Ght A¥scent

materi al apdtthesgol orant. Advant ageously, the percentage by wei ght of the
colourant to the matrix material is between 0.2% and 1% Preferably, the

fl uorescent mat ?fqi a% cor%ri sed, in %hg 15 colourant is a pignent. In a
preferred embodifrent, Ffie S 5FicgeifCPLiBrEaANi cthand upiekecablty nheepigoent is
provided in akgol yam de co-condensate carrier. This acts to render the

pi gnent conPRFFbFERFt At al fabbePObrbpl astjls mat enié atomibBs&d Xwe 20n4 N AN
advant ageous enbodi nent, the matrix material i's an engineering grade

pol ymers. Prlet er bighine fieerpol yweere thizsl a anki ghhel a&bwuréﬂé.prﬁ&é?%]%’ the

pol ymer is one of acrylic, ABS, polycarbonate or a polyam de suc l’a’%’ nyl on
or a pol yamuiiee ebast OnRiteingl neshiRg tatade POLYIBLS QJye 8, g5y o,
welght ¢f the combined weight of the luminescent material
and the colourant.
Advantageously, luninescent colorant material
10 constitutes between 94 to 96% thereof by weight of the
_comb;ned welght of luminescent material and the colorant.
Advantageously, the percentage by weight of the
colourant to the matrix material is between 0.2% and 1%,
Preferably, the fluorescent material comprised in the
15 colourant is Q pigment. In a preferred embodiment, the
pigment is organic, and preferably the pigment is provided
in a polyamide co-condensate carrier. This acts to render
the pigment compatible with a rubber or plastics material
matrix.

20 In an advantageous embodiment, the matrix material is
an engineering grade polymer. Preferably the polymer has a
high clarity, and preferably the polymer is one of acrylic,
ABS, polycarbonate or a polyamide such as nylon or =
polyamide elastomer. Engineering grade polymers glve a

25 luminous material which is more resistant tc the effects of

weathering, and is therefore suitable for exterior use.,




25 lum nous material which is nore resistant to the effects of weathering,
and is therefore suitable for exterior use. -8 DEC 2004 In a preferred
enbodi ment, the percentage by wei ght the lum nescent nmaterial tp ey

conbi ned wei ght of the |um nescent matserial and the colourant is at qeast
99% and preferably between 99.1% and 99.98% and advantageously 5 between
99. 7% and 99. 9% Advant ageously, the percentage by weight of the col ourant

to the engineeriing sgrace qpaleesmpBd end S Hed Weeh 0. 005% and_0. 05%
Preferably, the colourant used with an engineergngCt.lgggr%ﬁeW%6P9 Prmatri x

is a dye-type colQu Adyant ageousl y, .the col ourant is substantially
white. This gives aﬁ§ﬁ§?ﬁtc§¥%3% %ﬁptﬁéylEhfnoﬁ%mﬂhf%ﬁizﬂ?lQﬁékiﬁﬁ fhe
suitable fo i an of. _applications, and giving high visibility in
dayl i ght . iémﬁﬁ%g%‘ef @rgr%éé*&?rb&&‘idneﬁ%e, FHE Yercentage: bieawet ghest henc

| um nescent material to the conbined weight of the |umnescent naterial and
the white BoFolifaRtYi sPatweenstd9 o, and Prefdditabl wnket weean 0842% and
99.67% Preferably, the percentage by weight of the white 20 colourant to
the matYi xbetweenab?i 3% betse?d. 8333% and 3% Advant ageously, the matrix
material used with the white colourant is of a high clarity and preferably

is one of p0|yM@eéﬂ@@§eo@539;pokﬁ@9rJﬁgrég e q?g bugﬁdk%nekﬁg
pol yol efin (particularly polyethyl ene or po ygﬁ%py ney, E the
colourant to the engineering grade polymer matrix is between
0.005% and 0.05%.
Preferably, the <colourant used with an engineering
10 grade peolymer matrix is a dye~type colourant.
Advantageously, the colourant is' substantially white.
This gives a white colour to the luminous material, wmaking
it suitable for a wide range of applications, and giving
high visibility in daylight.

15 In a prefgrréd embodiment, the percentage by weight of
the ;uminescent material to the combined weight of the
luminescent material and the white colourant is at least
97%, and preferably between 98.2% and 99.67%.

Preferably, the percentage by weight of the white

20 colourant to the matrix material is between 0.33% and 3%.

Advantageously, the matrix material used with the white
colourant is of a high Clarity and preferably 1is one 'gf
polyurethane, a co-polymer of styrene and butadiene, a
polyolefin (particular;y polyethylene or polypropylene),

25 \acrylic, ABS, polyethyleneterephthalate, a polycarbonate, or

a polyvamide.




25 acrylic, ABS, polyethyl eneterephthal ate, a polycarbonate, or a
polyam de. -8 D E L AN Preferably, the white col ourant conprises one or nore
of titanium dioxide, calciumcarbonate, silicon dioxide and other
translucent white col ourants. Advantagegously, the white col ourant conprises
a conbination of titaniumdioxide 5 and silicon dioxide. In a-ff éteriled
enbodi nent, the [um nous material further conprises an optical brightener

di spersed in thérefatabXy, Thirs: gihvES: t hE1 3dVaNt age __both the visibility
of the material in daylight, and the visi bi Iitygﬁﬁb?%eaaroﬁ],e A0 Pt he

| um nescenge, ti;$ . gRhanced, . ;Advant I t-he optical brightener is a
fluorescent blue dye. A S@eoﬁdQ§§%§§@§oaﬁﬁ%§ SesehittiGRerfionide dndect ed

to a nethggd, for gaghn?uaﬁlgnin us nmaterial as described above, 15
conprising the steps df &) coﬁgbﬁﬁdiﬁ@laué%m6%ran%dV¢mtﬁ§Ewmmber, ghass or
pl astics na%rix material ; and b) conpounding a | um nescent nateri al

i ncl udi ng 4t**FeaStOBRBNAI KAMPAE Sear tth avettdlnaanidnatod eaistarOng r&r& ;20 earth
nmetal in the matrix material. Alternatively, step a) and step b) are
reversed. amiiterhatévedypoxtde. conpoundi ng steps of a) and b) are conbined
into a single blending step. Preferably, the nmaking of the | um nous materi al

is Ie a preferred embodiment, the luminous material
furthef comprises an optical brightener dispersed in the
matrix. This gives the advantage that both the visibility of
the material in daylight, and the visibility in the dark,
10 wvia the luminescence, is enhanced.
Advantageously, the optical brightener is a fluorescent
blue dye.
A second aspect of the present invention is directed to
a method for making a luminous material as described above,
I35 comprising the steps of:
a) compounding a colourant into a rubber, glass or
plastics matrix material; and
b) compounding a luminescent material including at
least one alkaline earth metal and at least one rare
20 earth metal in the matrix material.
Alternatively, step a) and step b) are reversed.
Alternatively, the compounding steps of a) and b} are
combined into a single blending step.

Preferably, the making of the luminous material 1is

25 carried out using machinexy adapted to reduce shearing of

the material.



25 carried out using machinery adapted to reduce shearing of the material.
-7 - SCE C 2004 Athird aspect of the present invention is directed to
a col ourant conbi nati on conprising a colourant and a |um nescent material,
the col ourant conbination being suitable_for adding to a rubb8f( 24§ ass or |
plastics material 5 matrix for the creation of a |um nous material as
descri bed above. Preferably, the colourant conmbination is prepared in a
uni ver sal mast efbaticlracargpeaty, wvhi €he i sradygpt a s et hyl.ene- based, such
as pol yet hyl ene methacryl ate or 10 poll3§/et h%?gnégggﬁyp{%céfaﬁé.re?ﬁﬁé pfoduces
|

a good | evel ofcicdispersionof, :.he col ant _and | um nous material through
the matrix material. Advant agenous yn, t’%%ﬁ%rojl%llﬂgant“ conbl ha¥zoh i $ngrepar ed

in the carigjer up.to 65% by weight. 15 Preferably the col ourant

conbi nat i o%hﬁ§ngéaégti n magtoenrc%an T at P%‘ﬁ OVETL OHIRN tAd vartiaigenuisty t being
strontium _ct s%g!ﬂs and the colourant particles act as fillers. This has

the ef fect °8t “PRUGCIRG ERE N Garkfalsi | 148Pof, t hbasaf or epbatt 0pedmateriar |
t her mopl astics under the electrical standards-20 hot wire test. This iIs ;
especi al | y"#heltaderf ghet heastiitte cconpolundl vag & aﬁgaey\ﬁiyhayﬁgeggwg 1%

i ncreased effectiveness over other colours. In a preferred enbodi nment 't he

col ourant dovbenation is

Preferably, the colourant combination is prepared in a

universal masterbatch carrier, which is advantageously

ethylene-based, such as polyeﬁhylene methacrylate or

10 polyethylene vinyl acetate. This produces a good level of
dispersion of the colourant and luminous material through
the matrix material.

Advantageously, the colourant combination is prepared

in the carrieﬁ at up to 65% by weight.
13 Preferably‘ the colourant combination is added in
concentration over 10%. Advantageously the strontium
crystals and the colourant particles act as fillers. This
has the effect of reducing the flammability of the
aforementioned thermoplastics under the electrical standards
20 hot wire test. This is especially the case for the white |
compound variant, which has about 1% increased effectiveness
over other colours. |
In a preferred embodiment the colourant combilnation is
compounded into the thermoplastic. This produces an even

25  greater fire retarding result; as the absence of the

ethylene carrier increases the flashpoint of the plastics



conpounded into. the thernoplastic. This produces an even 25 greater fire
retarding result; as the absence of the ethylene carrier increases the
flashpoint of the plastics. -3 D E C 2004 Preferably, the col ourant
conbination is prepared in a machine fyjtted with a | ow shear sclew,

Advant ageousl y, the col ourant conbination is prepared by addi rigd £he 2004

| um nescent material and the colourant to the 5 carrier when the carrier is
substanti al | y heated @k 1Rl material is reduced in this
way. In a pr eferred errbogemstﬁ)(tjé Lfoﬁe co rggraé?rﬁ)lorrﬂ)ﬁlr%llo% P¥Rard tonpri ses
opti cal te fourt ect of the present invention is directed to
10 an artl C E“Hg rtgr%dl urh“ﬁoﬁseﬁﬂté Faf asrdescri bed above. Alternatively,
a non-lum nous article can be provided with a coating, or outer |ayer, of

| umi nous materi afiV2PFEPEPEBLY, tie arcicleais madeihytmoyl diggy L@?aréalm nous
material. The nmoulding may be forned by injection 15 or co-injection, or

ot her suitapl édpr'-ogeme(mhmcefrm rexaimle, ddansfer.m rdr:irﬂg or the
like). Alternatively, the article is made by-extruding t um nous

material . cAdvastageedshye the ardicle %@{ﬁ 1a]‘2§’ bst a eé}fl ally reflective
era

| ayer on its reverse or inner side. Pref | EectTeetdayer is
white. Thigylngrea th dayll h Slbl ity and the lum nosity of
t he artlcle % gre ecﬁ%ﬁegr igbhf batk" Rstiyhs dserver. In a preferred

s applied

enbodi nent the Pl‘tl cle %
a pre arred embodiment, the colorant combination

further comprises optical brighteners.
A fourth aééect of the present invention is directed to
10 an article made from luminous material as described above.
Alternatively, a non-luminous article can be provided with a
coating, or outer layer, of luminous material,
Preferably, the article is made by moulding the
luminous materialf The moulding may be formed by inijection
15  or co—injectiop, or other suitable process (such as, for
example, transfer moulding or the like). Alternatively, the
article is made by extruding the luminous material.
Advantageously, the article comprises a substantially
reflective layer on its reverse or inner side. Preferably,
20 the reflective layer 1s white. This increases both the
daylight visibility and the luminosity of the article, by
reflecting light back towaﬁds an observer.
In a preferred embodiment the article has applied
thereto a layer conta;ning reflective glass beads or the

25 like, for enhanced visibility.




thereto a | ayer containing reflective glass beads or the 25 |ike, for
enhanced visibility. - S DEC 2004 Advant ageously, the article is an adhesive
tape, film or layer. Preferably, the |um nescent material constijtutes not
nmore than. 650 by weight of the total_aof the | um nescent naterrgﬁyitﬁﬁ
colourant and the matrix material used to make 5 the tape. In a preferred
enbodi nent, the article is a switch. This provides a switch which highly

visible is bothadadgrizshite dight .conditians, and in the dark, such as
at night or in an energencyjiituatioﬂ or a %gmé¥1d% 90" pr efBR abFy: 17t he

switch is i W tchesuitable for use . in controlling an electric |ight.
Alternativgﬁy,gt %§ém?f6ﬁ%?g5%§uiHﬁH?eEF%%“%E%E%% PFaFerofla coomputtertes
keyboar d. Ad¥antagfg$§$¥,rtﬁe light switch conprises an electrical |ight

em tting d8Virc&Eant P DyPY hee st chf 1Besuchat hat khghtling nerickhed when
the switch is in the on position. This is advantageous in that the |ight
emitted aBgserdathathe rhéohwmanhomsdnmahermakrin h@§e§ﬂéicﬂsﬁ9 that,, Lhe

| umi nous gl ow i s maxim sed when the switch is-turned off, thus rendering
the swifchthereapesible in the dark. 20 Preferably, the switch is

wat er-proof. Thus it can be used on under-water equipnment. Visibility under
wat er can be pegr,. s i.Lgh wi,th..increased visibility is clearly

advant ageous. Iﬁgaé%rgf%??%%ggnﬁ%ﬁﬁééﬁﬁﬁnchet%%l@6F&ﬁ@einl%h@- switch.

This provides a switch which highly wvisible 1is both
daylight/white light conditions, and in the dark, such as at
night or in an emergency situation or a cower cut,

10 Preferably, the switch is a light switch suitable for use in
controlling an electric light. Alternatively, the switch is
suitable for use as part of a computer keyboard.

Advantageously, the light switch comprises an
electrical light emitting device controlled by the switch

15 such that ligh? is emitted when the switch is in the on
position. This. is advantageous in that the tight emitted
acts to charge the luminous material in the switch 50 that
the lumincus glow is maximised when the switch 1is turned
off, thus rendering the switch more visible in the dark.

20 Preferably, the switch is water-proef. Thus it can be
used on under-water equipment. Visibility under water can be
pocor, so0 a switch with increased visibility 1is clearly
advantagecous.

In a preferred embodiment, the «c¢olourant in the

25  luminous material of the switch gives the switch a white

colour. White light switches are commonly used, so a white




25 lum nous material of the switch gives the switch a white colour. Wite
light switches are commonly used, so a white 8 DEC 2004 10 | um nousgsgxﬂt?[ﬁ :
is likely to fit in better with existing environnents. Advantageously, 13
swtch is made fromthe mater."al retasded against fire. Preferably further
materials are 5 added to nmake the switch fire retardant. Alternatively, the
article is part of any of the above- nentioned swtches. Preferably, the
part of a swntickuiss swadag edst ol be=f)tted 4;0 a: pre-exi sting,. non-I um nous,
switch or its housing. In this vvay,}} an or%?na%zg gﬁﬁiﬁgﬁ: c%%“%eefdsf'éﬁaily

converted tghawgkhe desirable high visibility properties provided by the
| um nous material of the present invention. Preferably, the article is a

fl ashlight casi %g,v or Eart . ther%_for, which is a rubber or plastics
noul di ng. The BBRBFRIEFIN of - theSV Lkt hedcertadol 6ramt et emzakrand t he

reflective colorant material provides enhanced visibility and "afterglow
properti esYeR8FI8fI yaGhinHe darke .but Paleserabnywefhrthér candidiions, Ihe

casing or part thereof has a bright |um nescent appearance, as well as an
af t er gl ow adde@0tbheabseneeswf tthght re Ther £8§iMg, or part therefor, with

good afterglow properties, generally has good aesthetic properties, being a
bright strong fhousessenbeCpl ophel Brday|iohl father than the ,
menticned switches. Preferably, the part of a switch is
adapted to be fitted to a pre-existing, non-luminous, switch
or its housing. In this way, an ordinary switch can be
10 readily converted to have the desirable high wvisibility
properties provided by the luminous material of the present
invention.
Preferably, the article is a flashlight casing, or part
therefor, which is a rubber or plastics moulding. The
15 combination of’ tﬁe luminescent colorant material and the
reflgctive colorant material provides enhanced visibility
{fand “afterglow” properties) not only in the dark but also
in well-lit conditions. The c¢asing or part thereof has a
bright luminescent appearance, as well as an afterglow 1in
20 the absence of light. |
The casing, or part therefor, with good afterglow
properties, generally has good aesthetic properties, being a
bright strong flourescent colour in daylight rather than the
milky colour associated with known afterglow products. The

25 qasing or part thersfor 1s highly visible in low light



m | ky col our associated with known afterglow products. The 25 casing or part
therefor is highly visible in lowlight 8 DEC 2004 conditions, because it
can flouresce in response to both anbient radiation and "storecﬂ DEadpat i on.
Preferably the noul dings for the casing;or. part thereof 1is shaped froma
matri x conprising a rubber or plastics 5 material (which may-be

t hernopl astic, which is preferred, or, in sone enbodi ments, thernoset) with

col orant met@®rdidlisongdi spersedet hier ebin e part. 0 %\hece% S' f accord| ng to
the invention may be, for exanple, at |east part of theé ay, ogh

sheath, a %1@&Swa%lmo@§@zas, uttg_r,y,\%ﬁ .washer or the i ke.
Preferably the article is an el ectrlcal pIu i"€h-is made fromthe materi al

retarded agai nsty fi dv ageous].y further materials are added to nake
the switch fire refig}aéﬁﬁ’t %rhf'sgr@l; fpings 6Praspectesohat be presenteiravent i on

w |l now be descri bgd with reference to the acconpanying draw ngs, in |
whi ch: Fi gdfesSA3R§9afd oY by IWOW igr aphspof sthe gl OWLBBbLSSiON quasglggrrpl e |
of lum nous material according to the present - 20 invention conpared wt |
t he gl o eRBS§&irdalof (whicompariysde sapheo®f 2 54U NOYs ; pat ef d ah |0ur d Wi th

a standard dye at a standard concentration; Figures 2(a)” an ?

graphs of the ghowoe® ssh®¥diments, thermoset) with colorant materials

dispersed therein.

The part of the casing according to the invention may
be, for example, at least part of the main body, a sheath, a
10 closure cap, a bezel, a button, a washer or the like.
Preferably the article is an electrical plug which is
made from the material retarded against fire.
Advantageously further materials are added to make the
switch fire retardant.

15 Examples of éspects of the present invention will now be
described, with reference to the accompanying drawings, in
which:

Figures 1{(a} and 1(b) show graphs of the glow emission
of a sample of luminous material according to the present

20 invention compared with the glow emission of a comparisan
sample of luminous material coloured with a standard dye at a
standard concentration;

Figures 2{a) and 2(b) show graphs of the glow emission
of a sample of luminous material according to the present

R . » - _
25 lnvention compared with the glow emission of a comparison




of a sanple of lum nous material according to the present 25 invention
conpared with the gl ow em ssion of a conparison -$ DEC 2004 - 12 sanple of
| um nous material coloured with a standard dye at a reduced € nddntlbiat i on;
and Figures 3(a) and (b) show graphs_of st he gl ow em ssion of a sanple of

| um nous material according to the present 5 invention conpared with the
glow em ssion of a sanple of |um nous material coloured wth a fluorescent

dye at a stemdar dfcdneenbuat haBerAbl egDog o S 0f  the | um nous materi al
conprise a matrix material of rubber, glass op}pﬁlésﬁisc%af” Th Wissgér sed 10

t hr oughout reldbelh -aneehovLant . to, give colour to the lumnous material, and
increase its visibility and aesthetic appeal in daylight, and a | um nescent

material, to al |quuirte b(? "glow in the dark".. The colourant, and its
proportion in thé“f&feridl 889 RhoPkovwigraphecifod so ¢lhat drtissqeenchi ng 15
effect on the glow radiated by the lum nous material is as |ow as possible,
so that bofh F%@Paayt?ﬁe Vimiitsius t ypagediadi shbtbidyng n the dark of an

| um nous material is enhanced. The |um nescent material can typipca y be a
rare eafthinpetalbenorcdmps rexd dei o ahum apte. Et i.um and _dysprosi um_are
20 suitable. Additionally, alkaline earth net gﬁg,&g?hgi roa%xﬁdess‘ﬁgi‘olet hefr

al um nat esjugfobe Used # ik icoyynctlon W the rare earth netal, strontium
being a suitable exanple. The [|um nescgﬁ% met eri B1C5S A | clyeat ati na

nature, ang:iN€:rd concentration.

All embodiments of the luminous material comprise a

matrix material of rubber, glass or plastics, with dispersed

16 throughcout it both a colourant, to give colour te the

luminous material, and increase its visibility and aesthetic

appeal in daylight, and a luminescent material, to allow it

to "glow in the dark". The colourant, and its proportion in

the material as a whole, is selected so that its quenching

15 effect on the glow radiated by the luminous material is as

low és possible, so that both the daytime visibility and
visibility in the dark of the luminous material is enhanced.

The luminescent material can typically be a rare earth

metal, or its oxide or aluminate. Europium and dysprosium are

20 suitable. Additicnally, alkaline earth'metals, their oxides

Or their aluminates, can be used in coenjunction with the rare

earth metal, strontium being a suitable erample. The

luminescent material 1is particulate in nature, and the

particles are between .8 and 100 micrometres in size. The

25  proportion of lgminescent material in the luminous material

is such that its percentage by weight relative to the welght




particles are between 8 and 100 m cronetres in size. The 25 proportion of

| um nescent material in the lumnous nmaterial s such that its pefcentage
by weight relative to the weight -8 P E L 2064 - 13 of the matri’ fhk diig a
is between 6% and 32.5% Ideally, an_ aRount bet ween 6% and 12% i s used. The

col ourant can be one which inparts an ordinary colour to the |um nous
material, or it may conprise, in whole 5 or in part, a fluorescent materi al

so that thef wreons: a8t efial-is rendsgeg.f) ugrescent, This greatly enhances
the properties of the |uninous nateria?,e%%cﬁﬁs@“ﬁhézfgﬁorégééﬁeéf ghves

increased Vigsihil i t he inous. materjal in low light levels, conpared
to the visibiIi?yb%¥w%%ﬁ-gfu%$£gg ht*10*HHterial . Al so, quenching of the

gl ow of the |um_nous terial is reduced, because the col our spectrum of
the fluorescent frat &P+ AF Tnpaeed P tr ofmitdne Luphnosi tan i $rgsHeh,t hat
absorption of the lum nosity within the lumnous material is very [ow A

fIuorescenFOhﬁPérFQIth@viW@ﬁ@Dw@lmawmﬂfaﬁJumﬁeapeﬂﬁﬁcﬁﬂﬁﬁﬁ%gn1kﬁ tRe, ost
advant ageous in this respect, and gives the mni num anmbunt Of “quenching. A

| arge nunber aofn npketial 5 alecddabike f9r.Hse as, th trix. However, a
material with high clarity, i.e. a high t?aﬁ%%a?%ﬁcghﬁg?éFﬁhl}HW§n%¥%arly

[l tor oscence.~ ahi L Re. L9SrTed colBur NG Gr ARt ol 11 GhoShEEt Ouant . To
give lum ngyépé@fésl aclu‘:s tnnaewﬂgniprlo%SSt Imcaster;%.taelr,l ?Dlecause the fluorescence
gives increased visibility of the luminous material in low
light levels, compared to the visibility of non-fluorescent
10 material. Also, quenching of the glow of the luminous
material 1is reduced, because the colour spectrum cof the
fluorescent material compared to that of the luminosity 1is
such that absorption of the luminosity within the luminous
material is very low. A fluorescent material having a yellow
15 fluorescence spectrum is the most advantageous in this
respgct, and gives the minimum amount of quenching.

A large number of materials are suitable for use as the
matrix. However, a material with flgh clarity, i.e. a high
transparency material, is clearly desirable, to give good

20 transmission of the luﬁinous glow, good fluorescence, and the
desired colouring effect of the chosen colourant.

To give luminous materials having plastics material
matrices and which are well suited for interior use, suitable
candidates for the matrix material are polyurethane, a co-

25  polymer of styrene and butadiene, polyclefins (particularly

polypropylene and polyethylene), acrylic, ABRS or




5 matri ces and which are well suited for interior use, suitable candi dates
for the matrix material are polyurethane, a co 25 polyner of styrene and
i but adi ene, polyolefins (particularly polypropyl ene and polyethykene)[
. acrylic, ABS or - 8 DEC 2004 pol yet hyl epet er epht hal ate. Pol yol ef § €EC 7004
_ t hernopl astics are preferred, with high density pol yethyl ene being the nost
|~ advant ageous. The thernoplastic has a | ow concentration of nucleating
~agents. 5 Whthethesenmmbrioxnmatani-al s, # ercentage by weight of the
col ourant as conpared to the matrix mat eé;iﬁ(aciq‘i sl'betgié*eﬁxo%f b ahel 194 ¢
whereas th 1 cent. mater.i al nmakes up at | east 90% by weight of the
conbi ned | r%‘laggléggﬁt rrn”a*c‘efrli 1gghd“e%+6lﬁra‘aﬂi.velfdéfa}4qr¢, BRLBY| athteer mbigure is
within the range of 10 94%to 99% Additionally, the colourant is an organic
pi gnent , iﬁdé{agéfﬂgsﬁﬁae dé\ecomeferiser e TEre i ees  whilshw givesent her phgneat
conpatibility with the polyclefin matrix material, owing to the relatively
| ar ge parthgréssgtzrgofgehes.pi gment. The co-condensate ai ds di spersion of
. the pignment in 15 the matrix material, such that it is dispersed away from
~ the | wr nescenwiipRrthées&Smaisex ofz fao) ol £f i trix material give
materials which provide a greater gIOM/pértﬂ%ﬁ?ﬁg%gﬁﬁggﬁeégeﬁ?l terfal
t han ot herggbadi ggpt s+ of .t r nt._invention described 20 herein. This is
achi eved partially Eecguég %gn@ﬁgéga &hﬁ¥§béﬁ%§rﬁ%l%%Eﬁ%&a%t¥®cPaF@E%@

pol yol ef i ns, i.Cc r.e de up of sinple non-conplex chains. This structure
al | ows &.2¥han %, gﬁereag the luminescent material makes up at

least 90% by weight of the combined luminescent material and
colourant. Ideally, this latter figure is within the range of

10 94% to 99%. Additionally, the colourant is an organic
plgment, in a polyamide co-condensate carrier, which gives
the pigment compatibility with the polyolefin matrix
material, owing to the relatively large particle size of the
pigment. The co-condensate aids dispersion of the pigment in

15 the matrix mate;ial, such that it is dispersed away from the
luminescent particles.

Use of polyolefins as the matrix material give materials
which provide a greater glow per unit of luminescent material
than other embodiments of the present invention described

20 herein. This is achieved partially because of the
advantageous molecular structure of polvyolefins, which are
made up of simple non-complex chains. This structure allows
ﬁhe luminescent material to receive a greater volume of light
for absorption, .and also gives it a greater ability to re-

25 emit the absorbed light.



the |um nescent material to receive a greater volune of light for
absorption, and also gives it a greater ability to re- 25 emt thﬁgﬁbsqybed
light. -8 DEC 2004 - 1 A specific exanple of a |uminous materi al Ly Rivs
type, suitable for interior use and-haying a high glow level, conprises a
matri x of high density polyethylene, a colourant in the formof yell ow
fluorescent pignent in the anount of 5 0.3% by weight of the matrix
material, and | @nispescént ematpieabfin LheiagRunha ok 6% by:wejght (of the
matrix material. However, the anount of fluorescent pignent can Bép‘Varied

between 0. 26iapd 0. 3%% sqrkongras,ihe unt. 0 Luni nescent material is at
least 5% 10 If the |uninous mater al Fgg?ﬁ?éﬁﬂgﬁ Forhkikeﬁ$6?“ué@Yelit

needs to b i nt to.the deterioprating effects of weathering, including
f adi ng of ?ﬁ%8§%$%§rgiW%gF%§d“§y‘fﬁg %SBFgEVaHPlY¢ﬁ%Ebe@%ar@cteibst&ns can
be achieved if an engineering grade polynmer is used as the matrix material .
15 Suitablé“p&ﬁ?né?%miﬁ%ﬁuH%lg%Wyﬁﬂé?rﬁ@ﬁﬁn©obygmebbnahet@b aamdualty ast de
such as nylon or a polyam de el astomer. Polyam des are preferred. In this
embodi rent - $he lper cenichde ednposit i mat ofx t hext JruminougnAat 8l .ks.al tered
slightly, so that the 20 percentage by weight of the col ourant as conpared

, . : 0, 0f.

i nesclnt” et of i Pakes. oot eaat S 5 gt to CEnarne e
material. However, the amount of fluorescent pigment can be
varied between 0.25 and 0.35%, so long as the amount of
luminescent material is at least 5%.

10 If the luminous material is intended for extericor use,
it needs to be resistant to the deteriorating effects of
weathering, including fading of the colour imparted by the
colourant. These characteristics can be achieved if an
engineering grade polymer is used as the matrix material.

15 Suitable polymers.include acrylic, ABS, peolycarbonate or a
polyamide such as nylon or a polyamide elastomer. Polyamides
are preferred.

In this embodimeﬁt, the percentage composition of the
luminous material is altered slightly, so that the

20 percentage by weight of the colourant as compared to the
polymer matrix is between 0.005% and 0.5%. Furthermore, the
luminescent material makes up at least 99% by weight of the
combined luminescent material and colourant, with preferably
between 99.1% and 99.98%‘ of luminescent material, and

25  ideally, between 99.7% and 99.9%,.



conbi ned | um nescent material and colourant, with preferably between 99.1%
and 99.980 of |lum nescent material, and 25 ideally, between 99. 7% and
99.9% -$ DEC 2004 The col ourants used with engineering grade polyners are
of the dye-type, and as before, can be;fluorescent, non- fluoresdeft ifi a
conbi nation thereof. However, the preferred colorant is a green fluorescent
dye with a yellow base 5 colour. This preferred dye produces a

substantial ly yehlows1dayanght Glouint i s :i.s..an_anomaly which occurs
because of the presence of the Iuniﬁéscéﬁ%lééfé%PglgfﬁdghEOLFWEFﬁnﬁFéstic
matri x. Wiere t Lum ent terial is in 10 the presence of ultra-violet
light, it absoﬁ%g,dgggﬁﬁﬁgf em sagtz? iS5-ghf2as Bshosphoresesnice. nthi-s
phosphorescent 1ight acts to enhance the base colour of the dye, which in
this case sEFFOWIETheT f AcEOPRARE t e phosiot.eskarcer, enhanges rapdodr aws
out the base colour is best denonstrated 15 by | ooking at the | um nous

mat eri al uf@eprgwty 1%mﬁulgmaenviﬁlmirééqﬁﬁtCQ@ﬁithQag;éhe@%lhgwapﬁggés
substantially greener in colour than in daylight conditions. Furthernore,

i n darksconditusns, the fully charged |um nous material appears to gl ow
yellow. 20 In this enbodi ment the use of a dye rather than a pignent as the

colourant is espgeially.effective,. The closer, nore conplex chains of
engi neering grade polén%rs é%e(ﬁgés éﬁﬁg %€ of s&Parherheplgnentlieem t he

lu”inescen&aylight colour; this is an anomaly which occurs because of
the presence of the luminescent material in the
thermoplastic matrix. Where the luminescent material is in

10 the presence of ultra-violet light, it absorbs, then re-
emits stored light as phosphorescence. This phosphorescent
light acts to enhance the base colour of the dye, which in
this case is yellow. The fact that the phosphorescence
enhances and draws out the base colour is best demonstrated

15 by leocking at Fhe luminous material under very low ultra-
violet 1light conditions; here it appears substantially
greener in colour than in daylight conditions..Furthermore,
in dark conditions, the fully charged lumincus material
appears to glow yellow.

20 In this embodiment  the use of a dye rather than a
pigment as the colourant is especially effective. The
closer, more complex chains of engineering grade polymers
are less capable of separating pigment from the luminescent
material. Thus pigment. has a greater quenching effect in

25 engineering grade polymers than it does in the polyolefin-

based group of luminous material described above, which has




material. Thus pignent has a greater quenching effect in 25 engi neering
grade polyners than it does in the polyol efin- based group of |um nous
materi al described above, which has - S DEL 2004 - 17 the conseg@gPQ@ t hat
t he daylight colour of the material isjjysubstantially greener in co ouﬁ as
wel | has having inferior glow characteristics. Therefore, dyes, which have
nore efficient dispersion characteristics in engineering grade 5 polyners,

provi de a reeucechsguerckieng wftf ecie cOIPAr &6k t 95 that . of pignents.. At .the
col ourant levels specified in this eﬁgodfﬁ%nt? a'éo?ﬁbFéesgﬁfﬁrdﬁé ‘S in

fact so di spessadtiBal v it-exists s_that. are as small as 1 to 3
mol ecul es in  size. The ;é dgésiéihégéﬁgxﬁ?rw?%b B ashRrE LREL A eTgor

mat eri al , beconmes ful ly dispersed, which is inportant for optinal
absorptionegng rggg§ﬁfF§ﬁéétp8Ffor ACELRFer hedYP@ERi nebéeht haveri abre

Furthernore, the nature of the dye is such that it does not attach itself

to the |unfhAESEERPT it BRG%T 1 Par heires: tewtiisth cpr ovi desicd rsd el advapt age
to 15 that found by the use of pignents in polyolefins; the colorant-free

| um nesTenbPopamerel espmxpatd eaceratudagr Q@%@@Ehih?e éevel  of. diight,q woich may
be both absorbed and re- enmtted. The conbi ned effects of fhe

Exellont d sperai on ol the dye v chin The o BOTE TR Tepar dbion o
the dye a@ﬂb&&ﬂ%@ﬁ@Fthsgﬁﬁﬁiglggligr8¥gd§sa9naggééigga&igggggégi?Lat
it exists in groups that are as small as 1 to 3 molecules in
size. The dye does not bond with the plastic matrix
10 material, but becomes fully dispersed, which is important
for optimal absorption and re-emmitance performance of the
luminescent material. Furthermore, the nature of the dye is
such that it does not attach itself to the luminescent
material particles, which provides a similar advantage to
15  that found by the use of pigments in polyolefins; the
colorant-free luminescent particles experience an increased
the level of light, which may be both absorbed and re-
emitted.
The combined effects of the phosphorescence enhancing
20 the base colour of the green dyve, the excellent dispersion
of the dye within the plastic, and the separation of the dye
and luminescent particles, provide an additional beneficial
effect. This is that the level of dye that 1s required to
produce an acceptable aesthetic daylight «c¢olour in the
25 luminous material may be substantially reduced. Thus, any

quenching effects are also substantially reduced. In fact,




effect. This is that the level of dye that is required to produce an

e aesthetic daylight colour in the 25 lum nous material may be

ally reduced. Thus, any quenching effects are also subgtantjally
B o

accept ab
subst ant i
r educed.

In fact, - 8 DEC 2004 - 18 the recommended | evel of th

dye is usually 0. by weight in a t hef md | astic, but in this enbodi nent of
the present invention satisfactory result have been achi eved using between

0. 01% and Q%QZQ@é%H%gggg tjoq%h¥%£2&8h0146 by 5 weight giving the best

results.
col or ant

This incre

col orant .

a matrix

a yel | oy
mat eri al |

The ‘presence he” [ Tt
rgguired owng to its characteristic of acting as an opacif

£ raPEricdl dsoly edaceslvt e dbevel of

ier.

eHedﬁgéiﬁilﬁhr%WﬁﬁmOQﬁ%ﬁﬁ%%e i et | Vehesemibbdihent | wor egeent

This 10 reduction in the required anount' of dye is advantageous
in that iPreredntesithentevel wftiguenching ebsthe |nmjdous.ef fegt by at
| east 40% A specific exanple of a lum nous material of this type, su

for exteriasingebandeegqUi DILRYaadr edyoed fei cglourant, ,¢o
O R Re PRy 5P 5+ 88 1 0B Bocuaf By

of polyam de, a colourant in the rmof gree

baseqP! QUL kN L he u 0.014% by wei ght of the matrix
andg Iuﬁ?nég ent n%?g?ig%sﬁ%che amount of 8% by wei ght of t

matrix material,, 20 Figures 1, 2 and 3 show graphs of the tinme decay o
| uni nous gl ow eM'SsPERSENER i tRandsrasepeensqmateriatr 4lso reduces

10

15

20

25

the level of colorant required, owing to its characteristic
of acting as an opacifier. This increased opacity further
alds the effectiveness of the fluorescent colorant. This
reduction in the requirad amount of dye is advantageocus in
that it reduces the 1level of quenching of the lumincus
effect by at least 40%.

A specific example of a luminous material of this type,
suitable for exterior use and requiring a reduced amount of
colourant, comp;ises a matrix of polyamide, a colourant in
the form of green fluorescent dye with a vellow base colour
in the amount of 0.014% by weight of the matrix material, and
luminescent material in the amount of 8% by weight c¢f the
matrix material.

Figures 1, 2 and 3 show graphs of the time decay of
luminous glow emissions, in mini-candelas per square metre,
of test samples of luminous material according to the present
invention coloured with green flucorescent dye with a yellow
base colour, compared with that of samples of other luminous
materials. Each (b) graph follows on in time from :ts

corresponding (a) graph, with the glow axes expanded toc show

itabl e
ri ses
e with

he
f
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of test sanples of |lum nous material according to the presentﬂlwi nvention
coloured with green fluorescent dye with a yellow base col our, conpared"
with that of sanples of other |um nous 25 materials. Each (b) graph follows

onintine fromits corresponding (a) graph, with the glowaxes_g%xpﬁﬂ]ﬁ to
show - 8 DEC 2004 nore detail. in all c¢éases, the results were obt e om
tests conducted in accordance with DIN 67510. All sanples, both the

embodi ment of_1hg_invention the conparison sanples, were noul ded
pl aques of qg frf("};*n ?ﬁlkgk"n'essf,n rr%aﬁ‘g FASRTa 5050l SRt ides maere x ohndiaemmst,ef, bat ch

carrier carr i.ng lum nescent material and colorant, the carrier being
present inGHe ne?PFYE A ef Palacarordapreporitihoromd 6084 by weh ght0f o £ he
matrix material. In each case, the colourant used to colour the specific 10

enbodi ment 2P| ebewasmizodirest: f lafor eseentn @y (havi Agqa | | ow_base col our,
whi ch was added to the polyanide matrix material at a I%%%I SR T9 P49 by

wei ght of tshewpekyamede. mouguee biskews bhe,spgcific,enbodi nent sanple
conpared with a sanple in whi ch%t hggcol oﬁrén?ﬁustg “kRS 5 yBRABWITEH Sol vent

sol ubl esdygstiykf; ok t hgtype ent vyellow 93 Kenawax yel | ow 2GNP,
typically gseg for the col %ur isa(r?i‘lgé/of5 t AiaFopl aB2FER sGerrascpolopamivdeg This

was added . olyam de. at 0.05% by wei ght, this anount being close to
t he recon%gﬁgggsggﬁjéeﬁg};gﬁ‘ﬁﬂ fBF CR&CEFRFNgthe thermepl asthas pebs28:0. 07%

As can be seen fromthe graphs of Figure 1, the specific enbodinent is of
the order of 2P§ fidrgs snoparerial at a proportion of 60% by weight of

the matrix material.

In each case, the colourant used to colour the specific

10 embodiment samples was a green fluorescent dye having a

-yellow base colour, which was added to the polyamide matrix
material at a level of 0.014% by weight of the polyamide,

Figure 1 shows the specific embodiment sample compared

with a sample in which the colourant used was a yellow

15 solvent solublg dyestuff of the type solvent vyellow 93

Kenaﬁax vellow 2GNP, typically used for the colouring of

thermoplastics such as polyamide. This was édded to the

polyamide at 0.05% by weight, this amount being close to the

recommended concentration for the dyeing of thermoplastics of

20 0.07%. As can bLe seen from the graphs of Figure 1, the

specific embodiment 1is of the order of 2.8 times more

effective at emitting glow than the comparison sample,

Showing that use of the yellow fluorescent dye gives a better

luminous material than one coloured with a regular dye used

25 at standard recommended concentraticons.
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effective at enmitting glow than the conparison sanple, show ng that use of
the yellow fluorescent dye gives a better |umnous material than one
coloured with a regul ar dye used 25 at standard recommended cone@ng%ammons.
-8 DEC2004 20 Figure 2 shows the specific enbodi nent sanple conpared wth
a sanple in which the col ourant used™w&8 again the yell ow sol vent sol uble
dyestuff of the type solvent yellow 93 Kenawax yellow 2G\P. In this case,

t he dye was add to. t 5 conparison sanpl e pol yam de at 0.014% by wei ght,
this concent rat%ﬁgﬁlrﬁeikbﬁg“skf% Ssg{‘rﬁ dBefhéleoRBEAtLaLNON sefpll uonescent dye

used in theisgecifi c enbodi ment sanple. As can be seen fromthe graphs of
Figure 2, PhéeTspeci®fi®leenboditiem i shof coieuorder wfed tiames.gPre effective
at 10 emtting glow than the conpari son sanple, show ng that use of the

yel | ow f| ugréseensodlyenyi vesualbet yertd tmdousdmaterd alo; Jhan one colqur ed
with a regular dye used at the sane concentration. Mreover, ‘thé yelfow

col our in Haykwght yel 1bhe2capecithi ¢rerbedigrent .sanple is a brighter hue than
that of the 15 conparison sanple, and was Sal"sothjeu ged {° padfereto the

aest het§ cabbyp Rl £asi N9 .5l gure ﬁ h t he specific enbodi nent sanple
; . 1¥a : :
compared W th a sanpl e |¢1 Whi B ?T’{gﬁ%l oY an?'%%%d WA¥ t Helghme grbén
fl uorescenéorggg V\H h. a ye]l ow base as that used in the 20 specific
enbodi ment “SARPT &t A Mok vePS 1 Rte )8 wESMEdded t othihe copopat isohosanpke
pol yam de at 0.05% by weight, this
tiuorescent dye used in the specific embodiment sample. As
can be seen from the graphs of Figure 2, the specific
embodiment is of the order of 2 times more effective at
10 emitting glow than the comparison sample, showing that use of
the yellow fluorescent dye gives a better luminous material
than one coloured with a regular dye used at the same
concentration. Moreover, the yellow colour in daylight of the
specific embodiment sample is a brighter hue than that of the
15 comparison sample, and was also Jjudged to be more
aesthetically pleasing.

Figure 3 shows the specific embodiment sample compared
with a'sample in which the colourant used was the same green
fluorescent dye with a yellow base as that used in the

20 specific embodiment sample. However, the dye was added to the
comparison sample polyamide at 0.05% by weight, this
concentration being typical of reccmmended concentrations for
dyeing thermoplastics with the dye. As can be seen from the
graphs of Figure 3, the specific embodiment is of the order

25 of 1.6 times more effective at emitting glow than the

comparison sample, showing that use of the fluorescent dye at




concentration being typical of recomended concentrations for dyeing

t hernopl astics with the dye. As can be seen fromthe graphs of Figure. 3, -
the specific embodinent is of the order 25 of 1.6 times nore efT 8L e at
emitting glow than the conparison sanmpldd, showi ng that use of the
fluorescent dye at - 6 DE C (004 - 21 a reduced concentration gives a
better | um actsdupdcreaicdriant ione géoksuaetepien Tuneirmane niterdgedtabnt he
reconmended concentration. A further enbodi nent, al so using engi neering
grade 5 po r e [ terial , a4 i te,l un nous ri,al
created by %%?ﬁéﬁﬁh%§%ahi?g£%oﬁgﬁ$aﬁﬁg@ T%?% S%%%chg égﬂ%afg¥ﬁﬁﬁgﬁﬂgéh S
extrenely versatile, in that it matches many existing fixtures and fittings
popul arly rRRRECEHFALONe plastics. Appropriate polyners included

pol yur et hane, co o polyners of styrene and butadi ene, polyolefins, acrylic,
ABS,  pol yet hyl enetfarheirhalemibed imBet ABSadbd OVss iftp| Weigivie® g ngut yl-agedi fi ed
pol ypropyl ene, PET, and nost preferably, polyam des. As before,” a~high

clarity ;matr] erd.aly s ga Appr opr.i,at.e | t.e _col ourants
i ncl ude *t téldnli&tﬂﬂr% &5 Jbe '“ggﬁéus‘uﬂ#g%?%%%atg agi }}lct(?n%c’b‘@, MGS8L SR her
translucent white golourants. These col ourants are pignents, and may be
used i n cofiefHe%hnPYants 19 adnddh dvBiktee EHOWRNtEon Thiki groduoek a -
particularly well together in this respect.

material which is extremely versatile, in that it matches

many existing fixtures and fittings popularly made from white
plastics. Appropriate polymers included polyurethane, co-
10 polymers of styrene and butadiene, polyolefins, acrylic, ABS, -

polyethyleneterephthalate,

PC-ABS alloys,

polyethylene butyl

Wehiate, modified polypropylane,
PET, and most preferably, polyamides. As before, a high
clarity matrix material is desirable.

15 Appropriate white colourants include titanium dioxide,
calcium carbonate, silicon dioxide, and other translucent
white colourants. These colourants are pigments, and may be
used in combination, and titanium dioxide and silicon dioxide -
work particularly well together in this respect,

20 . Proportions of the wvarious compenents in a white
luminous material aré such that the percentage by weight of
the white colourant to the matrix material is between 0.33% -
and 3%, and that of the luminescent material to the total of
the luminescent material and the colourant is at least 973,

25 and preferably between 98.2% and 99.67%.



20 Proportions of the various conponents in a white |umnous material are
such that the percentage by weight of the white colourant to the matrix
material is between 0.33% and 3% and that of the |lum nescent material to
the total of the lumnescent material and the colourant is atf [eagl, 97%

25 and preferably between 98. 2% and 99267% 22 - 8 DEC 2004 A specific
exanple of a white [um nous material based on titaniumdioxide as a

fl uorescent coI%uggq&ﬁQQS the conposition of a polyanm de matrix, a

| umi nescent mat er i@l " AN TR Ut di GxivHe et el dave| mate Dl 495%: by dwei ght
to the 5 matrix, and a level of 5. 5%Dby weight to the |um nescent material.
The anount °8f tFEARLER dF Bk Bée cars be vatiedeschonevesloheimween Q. 35, and
0.65% The titanium di oxide provides a desirable white daylight colour. The

preferred pamppeléisnzefofat helpegieat natQ iixs hps§uﬁfﬁgg%? 'C%QE whi ch
enhances performance of the lum nescent material, as smaller pa EFéfe’ sizes

have greatend dispaf&inon;iWwktAkNathey X, The,titapium dioxjde is
particularly preferred due to t he mﬁ??g%géé gf Phéggfgﬂ¥ wEhARTi forReect s,

which is sych, -t hat t of it lies Ln_the 15 excitation spectrumof the
| um nescent matefia ?{ us VRé ‘%ftéﬂ?ﬂnﬁﬁio%?%&bﬁst@ff@mﬁib@minea¢dmng t he
chargi ng process .of the |um nescent material and consequently provides a

reduced queRCHihg' ef fEtd . 2BRYPRec?t ng ifmadeimpotiyasi se camrbebpr ovi geskwi t h

however, between 0.35 and 0.65%.
The titanium dioxide provides a desirable white
daylight colour. The preferred particle size of the pigment
10 is liess than 1 micron, which enhances performance of the
luminescent material, as. smaller particle sizes have greater
dispersion within the matrix. The titanium dioxide is
particularly preferred due to the whiteness of the 1light
that it reflects, which is such that part of it ties in the
15 excitation Spegtrum of the luminescent material. Thus the
titagium dioxide is effective in aiding the charging process
of the luminescent material and consequentliy provides a
reduced quenching effect.
Engineering grade ©polymers can be provided with
20 approximately 1 to 3% by weight of titanium dioxide in order
to obtain a satisfactory white daylight colour. At this
level of pigmentation the quenching effect is at least twice
and up to four times higher than that of the above specific
example, whilst in the specific example the daylight colour
2§ is still substantially white despite the reduced amount of

colourant.,
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20 approximately 1 to 3% by weight of titaniumdioxide in order to obtain a
satisfactory white daylight colour. At this Ievel of pignentation the
guenching effect is at |least twice and up to four tinmes higher than that of
the above specific exanple, whilst in_the specific exanple theé ldayllight
colour 25 is still substantially mhifezéeSpite t he reduced anmount of
colourant. -- 23 - 6 0 E C 2004 An increase in the whiteness of the

| um nous nateri a| ii?gLuéher aiﬁedﬁg¥ the opacity increase that is provided
by the presence of the Tum nbScEAf MHEHESS HencE¢ essmuhpte mpitgreat is
required tq produce a material wth a 5 substantially white daylight

colour. A gpediPfit@c&xansies &ty &hahiope ditnyi nows castethak basedov0Resi bicon

di oxi de as a colourant has the conposition of a polyamde matrix, a

| uni nescent:hratierdsenceandft sthecanm:dic@xicge %ht%@%ahQVQ#ﬂﬁﬂg119§96bﬁé¥§ight
to the matrix, and a 10 | evel of 12% by weight to the [um nescént “Hatérial .

The amounpigebngi | icoHn ggxkdagcan. be- ' however,. between 0.7 and
1.5% A material wth thisaconposi?%on E?géﬁ &s IessTPhEByfal “stiengeh t han

one in yhigﬁbgkgagkgghgggﬁﬁgg nggﬁgggn?giqis 35 advantageous in that, as a

colourant, 1t is a par y'tra He-characteristic of translucency
is such that the guenching effect is reduced, because nore ultra-violet
light is able t0 FESEHtRe AXFRMes ceht 2mathdrtieal LunSidusomaterial based

on silicon dioxide as a colourant has the compositicn of a
polyamide matrix, a luminescent material, and silicon
dioxide at the level of 1.08% by weight to the matrix, and a
10 level of 12% by weight to the luminescent material, The
amount of silicon dioxide can be varied, however, between
0.7 and 1.5%.
A material with this composition provides less integral
strength than one in which titanium dioxide is used, but 1is
15 advantageous ig that, as a colourant, it is a partially
tran;lucent. The characteristic of translucency is such that
the quenching effect is reduged, because more ultra-violet
light is able to reach the luminescent material. Silicon
dioxide is also advantageous because of the size of its
20 particles, which range between 0.02 and 0.14 nm, which gives
the colourant greater dispersion within the plastic. This
increase in dispersion aids the reduction in quenching.
EBEach of the above embodiments, namely, the intericr
material, the exterior.material and the white material, can
25 be enhanced by the addition of optical brighteners. These

can be added to the luminescent material and/or the
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di oxi de i s al so advant ageous beca=use of the size of its 20 particles, which
range between 0.02 and 0.14 nm which gives the colourant greater
di.spersion within the plastic. This increase in dispersion aids IE%
reduction in quenching. Each of the above enbodi nents, nanely, the iC&E dBlé or
material, the exterior material and thetwhite material, can 25 be enhanced
by the addition of optical brighteners. These can be added to the

| um nescent material and/or the - 8 DEC 2004 col ourant before these are
added to treRECANE wELErFalthese an dstsestiden] the evttyikonthermatri %y
material along with the |lum nescent nmaterial and the col ourant. The

bri ght ener crakés addedmatierdall appearhdrighter hax daydi ahtcand, i p,.t he dark
so 5 that its visibility .is inproved at all tines. A specific enbodi nent of

a white |umineHssABhEr naterPEOVAEEd Wit hoORE| brighfeners is one
conprising a polyanide matrix, uninescgn?E%g?Efig ? FtaRT T ai Bxlad in

I
the amount .gf Q.38% 1 j 1 matri x and 4% by wei ght 10 of the
_ tRE HMa Y g % o : 5 : ;
| um nescent naterla?, a%gba | te* ¥ g%Fes%eﬁTygﬁ%ht PEF R B¢ gHesler sen the
anmount  of Q.O€@6b¥ weight of the matrix. Alternatively, the titani um oxide
amount Tan-Bet VhPi BHSHRet hekh 65 1HRRRVE 59%n ahld timedye anount can be
varied between 0.02 and 0.065% 15 Fluorescent blue dye is especially
advant ageous as?arfpesptiiical embioghimener bEcausehittecony@i hsyull thar ¥i ol et
light into blue fluorescent Iight. The blue fluorescent |ight has two
benefi ci alpfeatdeeds, with stdysi¢dhnt beidht&ksrd he; eye e comprising a
polyamide matrix, luminescent material, titanium diexide in
the amount of 0.36% by weight of the matrix and 4% by weight

10 of the luminescent material, and a blue fluorescent dye
optical brightener in the amount of 0.04% by weight of the
matrix. Alternatively, the titanium oxide amount can be
varied between 0.15 and 0.5%m and the dye amount can be
varied between 0.02 and 0.065%.

15 Fiuorescent blue dye is especially advantageous as an
optical brightener because it converts ultra-violet light
into blue fluorescent light. The blue fluorescént light has
two beneficial features, firstly, that it tricks the eye
into believing that something is in fact whiter than it

20 actually is, which allows a reduction in the level of
titanium dioxide used and consequently reduces the
quenching, and secondly, that its wavelength range is from
540 to 560 nm which enables it to excite the luminescent
material, so that there is =a greatly reduced gquenching

25 effect per upit of daylight colour change in the luminous

material.




into believing that sonmething is in fact whiter than it 20 actually is,
which allows a reduction in the level of titaniumdioxide used and
consequent|ly reduces the quenching, and secondly, that its wavel ength range
is from 540 to 560 nm whi ch enabl es i% to excite the |um nescent - bniltlelilal,
so that there is a greatly reduced que %hrng 25 effect per unit of daylight
col our change in the lumnous material. - 2 5 -6DEC2004 Suitable matrix

materials are net,:liptted 1o fhose revi ously nmentioned; these are nerely
particul arly su?{uéillglfag%f gnrmfﬁ%ée MR Ui Sar 2&RboRIP Frentisnt taxchet ot ko al s

whi ch can _be used.include polystyrene, and thernoset noulding 5 materials
such as ph858f?8§?lﬁr@§§FlﬁBP§ﬁiﬁé§?9n9F@nmﬁrQhﬂ paytbnub6r1Natur akbaad

synt hetic rubbers are also suitable. The |lum nous materials described herein

can be readPFythgde Py td csilepl enrotesntsA OMrest o RI0GESS G Pe.used, as
follows: 10 a) a colourant is conpounded into a rubber, glass or Tastics

p
material ; had h)seal | uphoeseent gateytaleddcl ugding at .l t..one_al kal i ne
earth netal and at. least one rare earth netal is cgﬁggﬁﬁ&Ed T%ng}%%

matrix ymtgsialiale AL Lgrnati t hese steps can be reversed, so that the
| umi nescent material is conp&%%%%gﬁéﬁi)%iéf%ht??QaWﬁP%Fiapylon 6 and

nylon 66. Natural and synthetic rubbers are also suitable.

The luminous materials described herein can be readily
made by a simple process. A two-step process can be used, as
follows:

10 a) a colourant is compounded into a rubber, glass or

plastics material; and

b) a luminescent material including at least one
alkaline earth metal and at least one rare earth
metal is compounded into the matrix material.

15 Alternativglf, these steps can be reversed, so that the
luminescent material is compounded into the matrix material
first, followed by the colourant.

It is possible to further simplify the process by
combining the two steps, so that the colourant and the

20 luminescent material are added to the matrix material
together, and .the whole blended together to produce the
luminous material.

To improve the integrity of the luminous material, the
above processes should be carried out using machinery which

25 1s specifically adapted to reduce shearing of the material.




first, followed by the colourant. It is possible to further sinplify the
process by conbining the two steps, so that the col ourant and-ghggzﬁﬁ

| um nescent material are added to the matrix material together, an e

. whol e bl ended together to produce the um nous material. To inprove the

' integrity of the lum nous material, the® above processes should be carried

; out using machinery which 25 is specifically adapted to reduce shearing of
| the material. - E ] 4 - 26 yth further regard to the manufacture of
. the |uninous ngtgggi alfiaf%?lt%risrﬁoc’sasfi |3% Pieaterdsfotirant  ebnbthasions,
. conprising,a colourant and a lumnescent material together, which can be
| added to a‘8fiifaHPe RAtPFx255mat &kialsi P oidest age nmmputact Ul BYrPROCESS
to produce the material. In this way, colourant conbinations can be

suppl i ed €tempiasticssmansbaptuséng, tor cexauphgr WARgCan t@gﬂiﬁggggw
produce lum nous materials by adding it to materials with which they may

- already womkte#0aA ¢obeurnani erlihnatd; f j pe, can. repared in a
uni ver sal nasterbatchbcarrigr, mhichégg?%@tgggégdkée%%nguégéaﬁhtEa£ﬁﬁél of
di sper s{ on col oyr _ um ent . nmaterial throughout the matrix
nat eri al s%gfﬁg?g%hgﬁf?nﬁg e%gg?%nﬂhggggﬁgfﬁpﬁéﬁqﬁﬁﬁ%ﬁlE@eﬁr§@¥@%gth$

| structure and. 15 appearance, and a better rate of |ight absorption and re-

Ut ot 19 Qdatitecombipgtiedaceathbe supplied

to plastics manufacturers, for example, whe can then readily

eni ssi on. A furter

produce luminous materials by adding it to materials with
which they may already work.

10 A colourant combination of this type can be prepared in
a universal masterbatch carrier, which acts to produce an
adequate level of dispersion of the colourant and luminescent
material throughout the matrix material so that the finished
luminous material has an even strength, structure and

15 appearance, and' é better rate of light absorption and re-
emission. A further function of the carrier is to reduce the
damage caused to plastics moulding machines ﬁsed to form
products from the luminous materials, which can be caused by
the hard and sharp crystals which make up the luminescent

20 materials. Ethylene-based carrier materials are suitable,
such as polyethylene methacrylate or polyethylene vinyl
acetate. The colourant combination is prepared in the carrier
at the proportion of up to 65% by weight.

To increase the quality of the colourant combination by

I~}
LA

reducing its shear, and hence giving improved integrity to

the final luminous material, the preparation of the
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damage caused to plastics noul ding machines used to form products fromthe
! ' lum nous materials, which can be caused by the hard and sharp crystals
‘ whi ch nake up the | um nescent 20 materials. Ethylene-based carrier materials

¢ are suitable, such as polyethylene meghacrylate or pol yet hyl egi L}/E;E%EM
t

i acet ate.

proportion of up to 65% by weight. To increase. the quality of the col ourant

. combi nati orchy in2%:egduehndel tirshear o and hence aiving inproved integrity
! to the final lumnous material, the B)ruepgf‘é?'fgoﬁnagh*fl ; gg

conbi nati op,ga carrig using machinery fitted with a |ow shear
of e asrcrdt]“‘%}j CA#SO'{% Egﬁi’ Fater Far lamdnereecsdl oartant ashoul d

be added to the carrier when this latter is substantially heated or nelted.

screw. Also to this end, the

The col ourant conbination is prepared in the carrier

haY-

um nes

5 A nunber *Bf EOFolTHRYESHbi Fat FbhsPe urtdbl e thort hes ecd i i d hewse8Cihii 6
exanpl es of |um nous naterials set out above w Il now be described: -
conmbi nat i oh2 et | Ldregeemniyied 1 ow iEagrenbrecakougant  and | um nescent

in a polyethylene nethacrylate 10 carrier, the col ourant and

jted giphpal 2004

a

| uni nestent mater hahbptesENtcd vuihe tCa B A8k o4 ‘ﬁﬁi't ofy 60{@ by weight.
ig ensit

Such a carrier conbination should be added to a h

|
|
|
mat eri al

it erior USe M5 a8t mear i above

botet hyl ene

matrix in ¢he appunt;ef 8. 10,1220 By wel ght . and tEefe_ferably 10% to produce
i gh ow,

a pol yet hyl ene-based, hi

10

20

25

will now be described:

& combination of fluorescent yellow pigment colourant

and luminescent material in a pelyethylene methacrylate

carrier, the colourant and luminescent material present in
the carrier at a level of 60% by weight. Such a carrier
combination should be added to a high density polyethylene
matrix in the amount of 8§ to 122 by weight, and preferably
10%, to produce a polyethylene-based, high glow, interior use
luminous material;

- a colourant of green fluorescent dye with a vyellow
base. colour and luminescent material in a carrier of
polyethylene methacrylate, the colourant being provided- at
0.166% by weight of the luminescent material, and the
colourant and luminescent material togcther being provided in
the carrier at 60% by weight. This carrier combination can be
added to a polyamide matrix at a level between 12 and 18%,
preferably 15%, to produce a luminous material co©f the
exterior use embodiment;

- a titanium dioxide colourant and luminescent material

in a pclyethylene methacrylate carrier, the colourant being




- a colourant of green fluorescent dye with a yellow base col our and

| um nescent material in a carrier of polyethylene nethacrylate, the

col ourant being provided at 0.166% by wei ght of the | um nescent material,
and the 20 col ourant and | um nescent material together being prdvitde®d)i n
the carrier at 60% by wei ght- This carrfer conbination can be added to a
pol yam de natrlx at a |level between 12 and 18% preferably 15% to produce
a | um nous 4 %%% EQI §h§ exterlop use enbodi ment; 25 - a titanium di oxi de
col ourant an Iun1ne§tent et ér 'EFIRENCE pORydtynegentt mateyliatle carri er,
t he colouragt being - BD E C2004 provided at 5.5% by wei ght of the

| umi nescent ﬁat%?%%ﬂ”ﬂ%hdﬂnﬁhe*%@lG&mamesaadttMQﬂeuﬁBneS@@ dt @t el g

t oget her being provided in the carrier at 60% by weight. This carrier

conbi nati oprrecandbd atddedhtso @apaliyam de mﬁp;lﬁyatwglﬁﬁya #f; %%%)bx wei ght
to produce a white, titaniumdioxide-based |umnous’material™. --"a~” 1icon

di oxi de coktewranttand bgﬂlggsggagdnggerl ded in a carrler aratio
of 12% and 8896respect|vely, toget er g %?é%eﬂ?tfhxtﬂE Ea#?V%F af the

| evel g&b L t Th| rrier c be added to a polyam de matri x
at a Ieve? 15%) g%gldﬁf P 5ﬁuc% %Wﬁev E5f 35 on diloxiide-bbased

| um nous terlal a tltanlun1d|OX|de col ourant, |um nescent materi al and
f1 uor escen UTﬁ?@Pﬁy%@??F%%e ratio of 4% 95.5% 15 and 0.45% respectively,

together present in a carrier
- a silicon dioxide colourant and luminescent material

provided in a carrier at a ratioc of 12% and 88% respectively,
together being present in the carrier at the level of 60% be
10 weight. This carrier can be added to a polyamide matrix at a
level of 15% by weight to produce a white, silicon dioxide-
based luminous material.
- a titanium dioxide colourant, luminescent materiatl
and fluorescent blue dye in the ratio of 4%, 95.5%
15 - and O.4§% respectively, together present in a carrier
at a level of 60% be weight., This carrier combination
can be added to a polyamide matrix to prbduce a white
luminous material based on titanium dioxide and being
provided with optical brighteners.
20 Under the BSI hot wire test for thermoplastic
suitability in the electrical plugs:
Where the coleorant combination is ued at 30%
concentration this has the effect of increasing fire
retardency by 4% by comparison to a sample of the natural

25  thermoplastic,




.at a level of 60%be weight. This carrier_conbfnétion can bé aadéa io a

pol yanmi de matrix to produce a white |um nous material based on titanium
di-oxi de and being provided with optical brighteners. 20 Under theﬂ/\ESl hot
wire test for thernoplastic suitability in the electrical plugs:” el &0¢ he
col orant conbination is ued at 30% coABentration this has the effect of
increasing fire retardency by 40 by conparison to a sanple of the natural

25 thernoplastic, -6 DEC2004 29 Were the col orant conbination is

conmpounded i nt o"fR&S FASNEPL AFARDUTPRPSNARLOR hé sef damriowfdddcieasi ngefire
retardency by at |east 7% by conparison to a sanple of the natural

t her nopl aspp¢ymsrWhete the coiior antascomhienatipact s sonpawded it o st he

polymer at 30%this has the effect of increasing fire retardency by at

| east 9% byecompantgonyt ara saddd e79f i henRatucal, ther tic..Iln all the
above exanples a 2mmthick sanpl e of %0 Pol ycar bonat%e,arrz%&ié oL the

Pol ycar bonggga,{&a%ﬁ allpy.,Polyam de Nylon 6, passed the electrical standards
hot wire test (that Is %sed for BSI approved.el ectrical plugs) for

flammabj lity. lJé of Ee I unj nous  nat erials described herein can be easily
made into a |ar e?%n% CofCarti TlesCOBRI PR s edS orF omPRUmICRS! i iyt ubber or

glass matrices, the nmaterials can be
pelymer at 30% this has the effect of increasing fire

retardency by at least %% by comparison to a sample of the
natural thermcplastic,

In all the above examples a 2mm thick sample of

10 Polycarbonate, ABS, Polycarbonate-ABS alloy, Polyamide Nylon

6, passed the electrical standards hot wire test {that

[
1]

used for BSI approved electrical plugs) for flammability.
ALl of the luminous materials described herein can be
easily made into a large range of articles. Being based on
15 plastic, rubbe; or glass matrices, the materials can be
formed into articles by moulding or extruding, and are thus
suited to the mass manufacture of articles.
If appropriate, an article can be further improved by
adding to 1t a reflective layer. This can be done if the
20 article has é reverse side or an inner side away from the
part of the article reguired to be luminous and visible. The
reflective layer increases the visibility of the article in |
daylight and in the dark, by reflecting light towards an
observer., The reflective layer can be white, and is of a

25 different mate:ial to the lumincus material of the article



formed into articles by nmoulding or extruding, and are thus suited to the
mass manufacture of articles. If appropriate, an article can be further
inproved by adding to it a reflective layer. This can be done8ilf(t/id 20
article has a reverse side or an innersgide away fromthe part of the
article required to be lum nous and visible. The reflective |ayer increases
the visibility of the article in daylight and in the dark, by reflecting

| i ght towaidsean, ohservenecibg refd ective.d .can be white, and is of a
25 different material to the |um nous naterﬁg¥ﬁgﬁu%hepé?Q?Eﬁr?§- 62DEE2004 30

itself, andhggl ected;for;its, reflectiyve properties rather than its
visibility or its Iuhi%%t% %46%%r f%éfmﬁnﬁgﬁtPEHPﬁFkyeﬁseful article which

can be nade frqﬂ1the lum nous material is adhesive tape, filmor |ayer.
This 5 allows thB*hfgh- Y ghte\Hisiagiflialy ahdchi ghnl bai nedéet Yrom the
characteristics of the lum nous material to be readily and sinply added to
an exi sti ngaFpees e MaRpIdElckil Ag 2@lpes ove fithpe, t ofi imassegagsary. pJhe user
can thereby inprove an existing article precisely as desired. In the
producti ona bifowsichthape,ighQ thelliyht nescent: naterialy s d preferabl
constitute not nore than 65% by wei ght of thelfoﬁgﬁ o?gphe Fﬂh%%%%t% t

material, dier£oloranicands t heematiyn SRt 6@l - used, Lo, meke ~the tape. A
further article which is advantageouély ma él Fomthe” ©5 I%Fd s Mt eri al

accordi ng éﬂnﬁl@e R&sFN, iar?lvee@}iis%q_nigsa%ticle, by sticking tape or film
to it as necessary. The user can thereby improve an exlsting
article precisely as desired. In the production of such tape,
10_ the Jluminescent material should preferably constitute not
more than 65% by weight of the total of the luminescent
material, the colourant and the matrix material used to make

the tape.
A further article which is advantageously made from the
15 luminous materigl accerding to the present invention is a
switch. Luminous switches are already known, made from the
known thermoplastic materials mentioned at the beginning of
this text. However, they have not been widely adopted owing
to the undesirable appearance of these plastics. Switches
20 which are wvisible in the dark are, however, most useful. For
example, it is very useful to be able to see a switch which
controls an electric light when that Light is off and the
room 1is in darkness, such as at night, or in the event of a
power failure. A previogsly proposed solution which seeks to
25  overcome the disadvantageous appearance of known lumincus

plastics incorporates a small, additional and separate light
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switch. Lum nous switches are already known, nade fromthe known

thernopl astic naterials nentioned at the beginning of this text. However,
t hey have not been wi dely adopted owing to the undesirable appeardnile Hib4
these plastics. Switches 20 which are visible in the dark are, however, nost
useful. For exanple, it is very usef Wil t© be able to see a switch which
controls an electric light when that Light is off and the roomis in
darkness, such. as_at, ni.ght 5 o in the event of a power failure. A

previ ous| y“Bt oposed“ESITti of "Rhikh® ek t3° 25NaveléBRE tise aistaitvantageous
appearance of known | um nous plastics incorporates a snmall, additional and
separate |Fynptderko PEe2o04 thiz serivttiong cdesimesi ahorayswnbt shwesor fhat
light is emtted in the dark. However, this solution consunes energy to
pcwer the adddt iéoronal ligght souree, amgdalsnsd aidss whegnthe Light;;enitting
devi ce breaks or reaches the end of its life. 5 A switch made fromthe

um nous rkert ol ofe e, Ryaseal o ovgahLon secky, L4 oust o, [hese
advant dgeousl y Hede TEORITRG Z40" | T nott Tl er o 4 el ph 68 ot <FHvent i on.
Besides the afore-nentjoned light switch, a switch for use on a conputer
keyboar d i S EIHEHDI B8RS 38 HVETEOFRe-WRBESWPTEh! ems & woywayrovswlingh,a a
mul ti ple-way switch, a high current/voltage switch, a push-button switch, a
| ever, di a#ivsitfadr switbhi pgves sin dafgerglow in the dark and has an
acceptable appearance in daylight conditions.
Many switches can be advantagecusly made from the
10 luminous material of the present invention. Besides the
afore-mentioned light switch, a switch for use on a computer
keyboard is contemplated, as are a one-way switch, a two-way
switch, a multiple-way switch, a high current/voltage switch,
a push-button switch, a lever, dials for switching, a sliding
15 switches, a toggie switch, variéble -effect switches, and
variable resistance switches.
éarticularly in the case of a light switch, a white
colourant can be used to produce a white-coloured switch. A
large number of 1light switches are currently produced in
20 white plastics, so a white plastic switch with luminous
properties will be acceptable to consumers.
The lumincus glow of a switch according to the present
invention can be improved by providing the switch with a
light source, such as a light emitting diode. The light from

25 this will further charge the luminous material, in addition

to the charging it receives from exposure to daylight ancg



15 switches, a toggle switch, variable effect swi tches, and variable
resi stance switches. Particularly in the case of a light switch, a white
col ourant can be used to produce a white-coloured switch. A |arge nunber of
light switches are currently produced jn 20 white plastics, .gopg yhite

. . . - — 3& — . &
plastic switch with | um nous properti wi |l be acceptable to cohsuners.
The um nous glow of a switch according to the present invention can be

i nproved by, viding the switch with a light source, such as a |ight

emtting d%’gﬁé%? ﬁﬁ%‘%?tghflql\?‘/\édm %V\%Tﬁ“s e [fr}lﬁ'tfl‘i'élrt@ha#fgelm heh¢ usd nous
material, in addition to the charging it receives fromexposure to daylight
and -- 3 2the BYSECCNG049 bther! Sanbf edbt ¢y gland swotdatl onfyer atshe ngwi t6dn i S | n
the dark, the lum nous glowis brighter and nore-long-1lasting than would be
t he case wathbditod hend igidte satheoet khal hogst syedehes al so have applications
on under-water 5 equipnment. Visibility under water is typically rather poor,

50 swit ches whiiahncosthi ney i afesdayl d ght vd ssf;ggi]ﬁayti&ys bei ngndgrbﬁigagé

colour or white, with lum nosity and possib uorescence, are v

useful . A 'L-jlm Y, L,umi .nqus Lfch_can be provided which is 10
resi st ant tl‘Tlre.é'Fi \{%S”r%tlalr an%@a\%:%nw%éeﬁr&?i A ny 2 W5 . Pahlese

i nclude coating the switch with a fire-retardant |acquer having a high
clarity sé% h%"?lttcﬂ’ée?/i‘%%q Tt Sy i swWicbils ot bwnpag rred,
i ncor porati n%, Iahfi_i re- Eet ar dant . . _ . .
a rignt colour or white, with luminosity and possibly
fluorescence, are very useful.
Additionally, a luminous switch can be provided which is
16 resistant to fire. Fire retardancy can he provided in many
ways. These include coating the switch with a fire-retardant
lacquer having a high clarity so that the visibility function
of the switch is not impaifed, incorporating. a fire-rstardant
additive into the matrix material of the luminous material
15 from which the_switch is made, providing an outer layer of
high <clarity fire retardant material during injection
moulding of a switch, or using high melting polnt plastics as
the matrix material of the luminous material.
Alternatively, parté of switches can be made from the
20 luminous material. These parts include, for example, the knob
at the end of a pull-cord switch. Also, parts can be provided
which are designed to be fitted to pre-existing switches to
give those switches the characteristics of the luminous
material.

_25 Switches can also be made high-visibility and luminous

by ceoating them, or parts of them, with the luminous material



additive into the matrix material of the |um nous material 15 from which the
swtch is nade, providing an outer |ayer of high clarity fire retardant
material during injection noulding of a switch, or using high nelting point
plastics as the matrix material of the |uminous material. Alréﬂﬂbkﬂﬁély,
parts of switches can be made fromthe?320 |uminous material. These parts

i niclude, for exanple, the knob at the end of a pull-cord switch. Al so,.
parts can %e rovided. which are designed to be fitted to pre-existing
switches t urgpgem?ﬂ8§@cgﬂf?ch%é“??ﬂ??ﬂﬂﬁﬂabté%ﬁ@ﬁh@g 6hpeher! dhilmous de
material. 25 Switches can al so be made high-visibility and | um nous by
coating thérPMoFhpakwsinpus Henjemialth dane beumbpotsdmabesi ali83-- 8 0 L U 2004
during manufacture. Alternatively, adhesive tape or filmmade fromthe

| um nous material can be applied to a switch. - 34 -- -8DEC2004 CLAIMS 1. A
| um nous material with high opacity conprising a rubber, glass or plastics
material matrix, a rare earth, netal |um nescent material dispersed

t hroughout the 5 matrix, and a col orant dispersed throughout the matrix,
the colourant giving the matrix a colour when it is observed under
substantially white light, and the colourant allow ng substanti al

transm ssion of I|ight



emtted by the lumnous material. 1o 2. A lum nous material according to
claim1, in which the the rare earth netal includes europium or dysprosium

3. A luninous material according to claim2, in which the |um nescent
. material is in the formof a netal, an zxide or an aluninate. -B5)H; 70f

| um nous material according to claim2 or claim3, in which the |um nescent
material fu ﬂﬂfﬂ conprises an alkaline earth netal, such as strontium 5. A
| um nous ma according to claim4 in which the aIkaIine earth netal is
in the form of a netal, an 20 oxide or an alunmnate. 6. A lum nous materi al

according t & anyApridEEdaNs cMateriain Wikl n higd IGH‘Fﬁé’SKerﬁOWJ&%% a

conprises particles having dinensions between 8 and 100 m cronetres, 25 - 8

DEC 2004 - 35 Trubéxyr ghass now opl st ior omatiord alo mrty i, ceedipte Qg i N
whi ch the percentage by wei ght of the | um nescent rraterial to the matrix S

PpLveen 1% and Jhebaly i dduldins iRbet bl ALEOLAAY AL FRaN Ch

the 5 percent ag | um nescent ween and

20% A lum nous, nateria acco ding to clai I n Whl ch t he percent age
by wei ghst of the™¥ e aof?t &Sm%ﬁwmuﬂzme matrix,

the colourant giving the matrix a colour when it is

observed under substantially white 1light, and the
colourant allowing substantial transmission of light

emitted by the luminous material,

0 2. A luminous material according to claim 1, in which the
the rare earth metal includes europium or dysprosium.

3. A luminous material according to c¢laim 2, in which the
luminescent material is in the form of a metal, an
oxide or an aluminate.

15 4. A luminous material according to claim 2 or claim 3, in
which the luminescent material further comprises an
alkaline earth metal, such as strontium.

5. A luminous material according to claim 4 in which the
alkaline earth metal is in the form of a metal, an

20 oxide or an aluminate.

6. A luminous material according to any preceding claim,
in which the luminescent material comprises particles

having dimensions betwean 8 and 100 micrometres,



10 10. A lum nous material according to any preceding claim in which the
col ourant conprises a fluorescent material. 11. A lum nous materi al

i according to claim10, in which the fluorescent material conpr8<¢d p the
. colourant is in is the fluorescent yeng$/colour spectrum 12. A | um nous
material according to any preceding clai

in which -the matrix material is

pol yur et hane, -, o-_.pol ymer of styrene and butadi ene, a pol yolefin
(particularﬁy Po?y&ﬁﬂﬁﬂo eaTﬁt?ﬁﬂ@%tﬂ??%ﬁ@§?9a59yﬁﬁi peesREng claim,

Pol yet hyl ene-terephthal ate or Pol ycarbonate. 13. A |um nous Materi al
according to anylpr é8ddimgtite apmrcennaghi dy tweiqghd rof raMeer 1ghi Adse ghhi gh
clarity. 14. A lum nous material according to any preceding claimin which

the lum nescent material €6nﬁhétM&€§i§tiée@@%wé%ﬁ@ ight of the
conbi ned wei ght of the |um nescent nmaterial an fﬁ%§¥§¥éﬁﬁan'. - n 15. A

| um nous mageri a Nale] Lghm_14 . i.n_which . |uym nescent nmateri al
constitutesbbetm%e%ﬁ@gé?g%dmégagﬁgiwgpﬁﬁfdﬁpgth@ EoRBIMdd i gixicdr thee
| um nescent material and the colourant. 5 16. A |luminous material according
to claim 14, in BRFEHL2MI B¥scwaighdl mfanthemtlemiialescenst | hatesiHpt woen 94

to 96%thereof by weight of the conbined wei ght of
between 4% and 20%.

9. A luminous material according to claim 7, in which the
percentage by weight of the luminescent material is
between 6% and 12%.

10 10, A luminous ﬁaterial according io any preceding claim,
in which the colourant comprises a fluorescent
material.

11. A luminous material according to claim 10, in which the
fluorescent material comprised in the colourant jis in

15 the fluorescent yellow colour spectrum.

12, A luminous mate:ial.according to any preceding claim,
in which the matrix material ig polyurethéne; a co-
polymer of styrene and butadiene, a polyolefin
(particularly polypropylene or polyethylene), acrylic,

20 ABS, polyethylene-terephthalate or polycarbonate.

13. A luminous material according Q@ﬁﬁﬁéﬁﬁiiﬁaéiﬁq'glﬁip,
in which the matrix material has a high clarity.

14, A luminous material according to any preceding claim in
which the luminescent material constitutes at least 90%

by weight of the combined weight of the luminescent

material and the colourant.



1uminescent material and the colorant. 17. A |uminous nateri al accdfdfﬁgwto

any preceding claim 10 in which the percentage by wei ght of the col ourant
to the matrix material is between 0.2%and 1% 18. A [ um nous n tﬁﬁﬂTth
according to claim10 and clains 11 to 17 read appendant theret i ich
the fluorescent material conprised in*the colourant is a pignent. 15 19. A
| um nous material according to claim18, in which the pignment is organic.
20. A lumpqus material according to claim19, in which the pignent is

provi ded ifi~a pol yam d&to- B8hEENEat ECEHWFHing . £20 2RimA Lum neuswABEET i al
according to any preceding claim in which the matrix material is an

engi neering grad8™pEFyABF. M2Rer A2k umbnetst mater batwass 0g di ngn k064 ajm 21,
in which the polyner has a high clarity. 25 23. A |um nous nmateri al

according to claengRi ocfcl ahen 22ombiRedhi GB;the pgky is,one of acrylic,
ABS, -- 3 7 -8DEC2004 pol ycarbonate or a polygnide sugﬁ %s WY ORESET R

pol yam de el astpgesri2f ghaugggog§lg@£§%%al according to any preceding
claim in which the percentage by wei ght of the |um nescent 5 material to

the compi neg wei ohnghifte hyrlpeseent, mterial and the col ourant is at
luninescent colorant material constitutes between 94 to
96% thereof by weight of the combined weight of
luminescent material and the colorant.

17. A luminous material according to any preceding claim,

10 in which the percentage by weight of the colourant to
the matrix material is between 0.2% and 1%.

18. A luminous material according to claim 10 and claims 11
to 17 read appendant thereto, in which the fluorescent
material comprised in the colourant is a pigment.

15 19. & luminous’material according to claim 18, in which the
pigment is organic.

20. A luminous material according to claim 19, in which the

=

pigment is provided in a polyamide co-condensate

carrier.

200 21. A luminous material according to any pPreceding claim,
in which the matrix material is an engineering grade
polymer.

2Z2. A luminous material according to c¢laim 21, in which the
polymer has a high clarity.

25 23. A luminous material qccording to claim 21 or claim 22,

in which the polymer is one of acrylic, ABS,



25. A lumnous material according to claim?24, in which the percentage by
wei ght of the um nescent material to the conbined weight of the

| um nescent material and the 10 colourant is between 99. 1% and 99. 98% 26.
A lum nous material according to claimgz24, in which the per cerft

wei ght of the |uminescent material to t'He ~ conbi ned wei ght of the

| um nescent material and the colourant is between 99.7% and 99.9% 15 27. A
| um nous materialy) Wing to claim2l .and clains 22 to 26 read apendant
thereto in which tHe percentage by ° welghtiof'% hé €8l ogranniviort her 4

engi neering grade ol.ymer matrix is between 0.005% and 0.05% 28. A
| uni nous rmt eri &° @Mﬁglat%oé}eéi-m 21 and clains 22 20 to 27 read
appendant thereto, in which the colourant. wused with an engi neering grade

pol yner matfi-x Ps laimyeous ybeteok abr antorBQngAtlourgrnp%ré@égﬁ | .according
to any preceding claimin which the colourant is substantia € white! 25

30. A lum nous nmatevlfiiath acher didi@er@ a¢jeai B 2Qe 1 | [ t he, percentage by
wei ght of the luminescent material to the 38 ?ébﬁ)gg%gggt%%n%ilﬁéae%?@gt of

the | unsnescent ypaterkal and the j ot oloutant is_at |least 970. 31. A
| um nous material according to cl é:}g?nmSgl,e i n”%?@’h tHe tﬁ@r cenrhgesbyninei ght

of the Lum nesc rial the, 5 conbined weight of the |um nescent
material and th§9£eg§5§ and Ege colourant is at least 99%.

25. A luminous material according to claim 24, in which the
percentage by weight of the luminescent material to the
combined weight of the luminescent material and the

10 colourant is between 99.1% and 99.98%.

26. A luminous material according to c¢laim 24, in which the
percentage by weight of the luminescent material to the
combined weight of the luminescent material and the
colourant is between 99.7% and 95.9%,

15 27. A luminous'material according to claim 21 and claims 22
to 26 read apendant thereto in which the percentage by
weight of the <colourant to the engineering grade
palymer matrix is between 0.005% and 0.05%.

28. A luminous material according to claim 21 and claims 22

20 to 27 read appendant thereto, in which the colouranc
used with an engineering grade polymer matrix is a dye-
type colourant.

29. A luminous material according to any preceding claim in
which the colourant is substantially white.

2§ 30. A luminous material according te claim 29, in which the

percentage by weight of the luminescent material to the




-white colourant is between 98.2% and 99.67% 32. A |lum nous materi al
according to clains 29 to 31, in which the percentage by wei ght of the
white colourant to the matrix material is between 0.33%and 3% 10 .33. A
| um nous material according to clainms 29 to 32, in which theq@ﬂgﬁ?%4
material used with the white colourant38is of a high clarity and preferably
;.S one of polyurethane, a co-polyner of styrene and butadiene, a
pol yol efin (particul.arly polyethyl ene or 15 pol ypropyl ene), acrylie, ABS,
pol yet hyl enet er &F ﬁ&F&teﬁebg%Bl§Hér5%ﬁaﬂéWWﬂ€%§eqkﬂWah@déai34nuA kted nous
material according to clainms 29 to 33, in which the white col ourant

conpri ses one okhibBEecefiouzenti tanrbmldiexi 8@%.cal ci um carbonate, silicon
di oxi de and other translucent white colourants. 35. A |lum nous materi al

according €d.cl ai lem28che B3reirnalwateBrihe Wbt g ¢oLoygant copprises a
conbi nation of titanium dioxide and silicoﬁ di oxi de. 25’-5%68ggchuﬁﬁﬁous

mat eri al accor dp8g-LtQraR¥ Breged; kai L0 which the | um nous material
further conprises an 39-B - g DECbggog oEﬁ%céﬁHb??éﬁ?%heTaH?Ep%%séa FRet he

matrix.s 37. A | ugj teriagl according.to claim36, in which the optical
brightener is a rﬁﬁgﬁgggewn * 6}‘Itueogyeteke 38 YRIREEREATT ghatrakialy arduniheus

mat eri al as descyrjbed above, conprising the steps of:
white colourant 1s between 98.2% and 99.67%2.

32. A luminous material according to claims 29 to 31, in
which the percentage by weight of the white colourant
to the matrix material is between 0.33% and 3%.

10 33. A luminous material according to claims 29 to 32, in
which the matrix material used with the white colourant
is of a high clarity and preferably is one of
polyurethane, a co-polymer of styrene and butadiene, a
polyoclefin (particularly polyethylene or

i5 polypropylgne), acrylic, ABS,
polyethyleneterephthalate, a polycarbonate, or a
pelyamide.,

34, A luminoué material according to claims 29 to 33, 1in
which the white colourant comprises one or more of

20 titanium dioxide, c¢alcium carbonate, silicon dioxide
and other translucent white colourants.

35. A luminous material according to claims 29 to 33, in
which the white colourant comprises a combination of
titanium dioxide and silicon dioxide.

25 - 36. A luminous material accerding to any preceding claim,

in which the luminous material Ffurther comprises an




a) conpoundi ng a_colourant into a rubper, glass or plastics matrix
material; and b) conpounding a |lum nescent material including at |east one

"ialkaline earth netal and at |east one rare earth netal in the matrix

| 'material. 39.A nethod according to claif.38, in which step a) and ste&‘b)
~are reversed. 40.A nethod according to claim38, in which the C&h$ﬂhm i Ng

steps of a) and C | Lt 9. L.ngl ngj .step. 41. A net hod
~according to cIa?%%fégltgyggﬂ€gﬁé§hgﬁﬁp%ﬁ%ﬂgégk?#% gkggﬁg'luninous mat eri al
'is carried out,_usi nachinery adapted to reduce shearing of the material.
42, A col our ant) TedmbiHHAIP JARRT A hpecasiidiy & Eadm 36 unimegeich

material, the colourant conbination being suitable for adding to a rubber,

glass or plasti chemapdricall watighteher tbeacftabioscadit dlldimypous material
as descri bed above. - 40 - 6 DEC 2004 43. A col ourant conbination according

to claim42, i ' h o] I C s Lon._ | repared in upi ver sa

nast er bat ch cgr%r'w;?n,%ti\ll’\k?}dcﬁo?s&n% \‘/121 tggggﬁgﬂghét ?/#%ﬁgqu%§e%e,s%‘ﬁ@??£s

pol yet hyl ene nethgc%ylate or, 5 poI%eth | ene vinyl acetate. 44. A col ourant
PH§ t

conbi nati on accof t GOPPEL LAY, thR ®RPRH of:

a) compounding a colourant into a rubber, glass or
plastics matrix material; and

b) compoundiﬁg a luminescent material including at
least one alkaline earth metal and at least one
rare earth metal in the matrix material.

39.A method according to claim 38, in which step a) and
step b) are reversed.

40.A method according to claim 38, 1in which the
compounding steps of a) and b) are combined into a
single blending step.

41.A method according to claims 38 to 40, in which the
making of the luminous material is carried out using
machinery adapted to reduce shearing of the
material.

42,.A colourant combination comprising a colourant and a
luminescent material, the colourant combination
being suitable for adding to a rubber, glass or
plastics material matrix for the creation of &

luminous material as described above.




t he col ourant conbination is prepared in the carrier at up to 65% by

wei ght. 45. A col ourant conbination according to clains 42 to 44, 10 in
whi ch the col ourant conbination is added in concentration over 10% 46. A
col ourant conbi nation according to clains 42 to 45, in which stroq{hﬂgmn
crystals and col ourant particles act ad fillers. 15 47. A col ouran 4
conbi nation according to clains 42 to 46, in which the col ourant

conmbi nationsi s go ed.into, .th 1.therm)plas_tic. 48 . A col ourant
conbi nati on éccorg?géﬂgﬁqélgpﬁ%lff%r8“4?FcoFﬁlﬁﬁiéﬁ theimoKdur ant which

conbi nati on isngﬁepared ina 20 machine fitted with a | ow shear screw. 49.
A col ourant conbRatGOP EHYr dFRGLEBaEL anns 420 tepdiBed i Anwhi chnti hergahour ant
conbination is prepared adding the |um nescent naterial and the colourant to

the carrier wheRatherbarrherarsisuhstantdal iy hedd €0 0Lou 2P, NELL6d, 41 6 DEC
204 50. A col ourant conbination according to clainms 42 to 49 in mﬁlch t he

col orant conbi naksea, f urthieih conpgi ses,10RKGal Ari g ers. 51. An article
made from | um nous materi al according%to9any§'%ngrecg%gﬁﬁﬂgﬂai ©52. %A

non-1um nous arph el ecpyovided; i, th a.coating, or outer

44. A colourant combination according to claim 43, in which
the colourant combination is prepared in the carrier at
up tc 65% by weight.

45. A colourant combination according te claims 42 to 44,

10 in which the colourant combination is added in
concentration over 10%,

46. A colourant combination according to claims 42 to 45,
in which gtrontium crystals and colourant particles act
as fillers.,

15 47, A colouraqt combination according to claims 42 to 45,
.in which the colourant combination is compounded into
the thermoplastic.

48. A colourant combination according to claims 42 to 47,
in which the colourant combination is prapared in a

20 machine fitted with a low shear screw.

49. A colourant combination according to claims 42 to 48,
in which the colourant combination is prepared by

adding the luminescent material and the colourant to

the carrier when the carrier is substantially heated or

25 melted.



|
|

| ayer, of lum nous material according to clainms 1 to 50, 53. An article

according to claim51, in which the article is ndde by noul ding the

| um nous material. 10 54. An article according to claim53 in MhL%WH@gﬁ@'
a in

R

moulding "is formed by injection. or cg-% jection. 55. An article
to claim51, in which the article is made by extruding the |um nous
1 to 55, in which the 15

material. 5@, An,article aﬁcordbng %0 cl ai s | !
article congpi'seé §od08BERRNt FAPPIEREFPRCRFCRIE IR R LHmS 42 &rosed Drifh nner
side. -57. An article according to claim56, in which the reflective |ayer
is white. 58. Anwhichcl heccocdloganiv cbembingdion SFurkfewhi corge A6
article has applied thereto a layer containing reflective glass beads or

the like, 59. Anoptitghepat¢gREGhEPstO claims 51 to 58, in which the article
is an adhesive tape, filmof layer. 60. An article according to claim59, in

whi ch the 2? Iun%ge$c§ntlnateria% constitutes not nore than 65%by - 42 - 8
D E C 2004 %7 ghtloff thElEoPare of FeRe I HphroRs diafe i ke donordimy teolanyr ant

and the matrix material used to make the tape. 61. An article according to
clains 51 to 57, Preceding c¢heimarticle is a switch. 5 52. An article
according to claim6l, in which the switch is a light switch suitable for
use in cont5pl|imdném-luminous article provided with a coating, or outer
layer, of luminous material according to claims 1 to 50,
53. An article according to claim 51, in which the article -
is made by moulding the luminous material.
10 34. An article according to e¢laim 53 in which the moulding
is formed by injection or co-injection.
355. An article according to claim 51, 1in which the article -
is made by extruding the luminous material.

56. An article according to claims 51 to 55, in which the

15 article comprises a substantially reflective layer on
its reverse or inner side.

-37. An article according to claim 56, in which the
reflective layer is white,

58. An article according to c¢laims 51 to 57, in which the

20 article has applied thereto a layer containing

reflective glass beads or the like.

59. BAn article according to claims 51 to 58, in which the
article is an adhesive tape, film or layer.

60. An article according to claim 59, in which the

25 luminescent material econstitutes not moxe than 6€5% by

'/41
g



- “

electric light. Alternatively, the switch is suitable for use as part of a

conput er keyboard. 63. An article according to claim6l or claim®62, in

which 10 the light switch conprises an electrical light emttin 0 ﬂﬁy'ce
té in

N

| controlled by the switch such that light is emtted when the s
© the on position. 64. An article according to claim6l to 63, in which the
| switch is water-proof. 15 65. An article according to clains 61 to 64, in

whi ch the col oykagh:i n-£ hepbumnaoys ppterial, of, the switch gives the

| switch a white colour. 66. An article accordi ng+8 & msM81c a5, tha whi ch

‘ the switch is fromth terial retarded against fire. 20 67. An
" article accordiggqgﬁrgpg}ﬁﬁg

- casing, or part_therefor, which is a rubber or plastics nmoulding. 68. An
. article acBordifig 26 telCdPmaEEe i nghiteh ¢ reimsmotd di8gs 7, ori 4 hen Casi pg,. or

* part thereof is shaped from25 a matrix conprising a rubber or plastics

‘ mat eri al (whi chanthycbe theanepliaskic, which is preferred, or, in -8 DEC2004
43 some enbodi ments, thernpset) with colorant ,materials dispersed therein.

i 69. An artéele agcardiBget O HAJB P IO ., ip,whi;ch the article is an
~ electrical plug which is nade fronﬁ?he %§%%¥e?}allpef% G Hifai pettElre.

is a light switch suitable for use in controlling an
electric light. Alternatively, the switch is suitable
for use as part of a computer kevyboard,

63. An article according to claim 61 or claim 62, in which

16 the light switch comprises an electrical light emitting
device controlled by the switch such that light is
emitted when the switch is in the on pesition.,

64. An article according to claim 61 to 63, in which the
switch is water-proof.

15 ©65. An article according to claims 61 to 64, in which the
colourant in the luminous material of the switch gives
the switch a white colour.

66. An article according to claimé 61 to 65, in which the
switch is made from the material retarded agalnst fire.

20 67. An article according to claims 51 to 57, in which the
article is a flashlight casing, or part therefor, which
is a rubber or plastics moulding.

68. An article according to claim 67, in which the
mouldings for the casing or part thereof is shaped from

25 _ a matrix comprising a rubber or plastics material

{which may be thermoplastic, which is preferred, or, in

517¢ °7E L% rajeircl it Beedr tbchekbstaef tashl i ght




69.

- 8 DEC 2004
- 43 -
some embodiments, thermoset) with colorant materisls
dispersed therein.
An article according to claims 51-to 27, 1in which the
article is an eléctrical plug which is made from the

material retarded against fire.



