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Photo-Luminescent Pigment Application

Field of the Invention

The invention relates to a method and apparatus for applying photo-luminescent
pigment to a substrate surface, more particularly for applying photo-luminescent
pigrﬁent to aluminium or other metal strips used, for example, as stair nosings. The

invention also relates to a product produced by said method and apparatus.

Background to the invention

Low level floor or walkway lighting is commonly used in such places as picture
theatres, sports arenas and aircraft as both a courtesy and sa’fety feature for. patrons
or pa‘ssengﬁgers. This lighting often takes the form of an electrical or electronic lighting
means in or on the floor along either side of a walkway or across the nosing of stairs.
Low level floor lighting is particularly important in picture theatres and sports arenas
where patrons may be required to negotiate steps in aisles when only low levels of
ambient light are present, or in stairwells of buildings durihg an emergency when

there may be failure of the main lighting source.

~ Known methods of floor lighting using electrical or electronic means have a

disadvantage because they require electrical wiring to be run to areas where access
for the wiring may be limited. They are also prone to failure duriﬁg failure of the
main power supply. Additionally, the electronic lighting means are often of a low
voltage type requiring some form of voltage reduction means such as an inverte;,

converter, or transformer. Not only does addition of this equipment add to the



(57) Abstract: A nethod of applying photo-Ium nes- cent p'%nﬁgh Zﬂﬁa )
substrate, such as an alumniumor netal strip containi n!; or

depressi w01/43819 udes preparing a dry powder fornmul ati on pamZdopbizd @
phot o- 1 um nescent pignment and a carrier/fixer, depositing the dry powder
fornulation onto the substrate surface, and heating to fuse the dry
powder forrmulation to the substrate surface. The photo-|um nescent
pi gnent can be applied using an apparatus which includes a hopper
adapted to cont ain the dry, powder formulation, one or nore orifices
adapt ed t EPEPIESHY 13 §PEY °6fth? H'és"a“ﬁ‘tvanVhé}sof Brayidest fornaddiganalhmodep pafr
to a substrate surface and a guide rail systemfor locating the substrate
surface ifRilB®:h a fixed horizontal plane and a fixed vertical plane below °
t he hopper and orifice. | .1 8 DEC 2003 WD 01/ 05519 PCT/ Nz00/ 00127 1
Phot o- Lum nescent Pignent Application Field of the Invention The invention
relates to a nethod and apparatus for applying photo-|lum nescent

It is known to apply a photo-luminescent pigment to a rope, tape or fabric. This .

5 photo-luminescent pigment is stimulated by visible light and remains luminescent for
a considerable period after the light source is removed. The problem with tape or

fabric impregnated with pigment is that lacks durability for heavy wear areas such as

Lk

walkways or stairs.

10 Photo-luminescent pigment has been sprayed onto more durable substrate surfaces
such as aluminium or metal strips or extrusions. Once the spray has dried; it is
ground to provide a smooth finished surface. This overcomes the abovementioned
prol;)lems associated with heavy wear areas, but considerable pigment is wasted
during the épraying and grinding process.

15
Accordingly it is an object of the present invention to provide‘;a method and
apparatus for applying photo-luminescence pigment to a substrate which avoids or
overcomes some of the abovementioned disadvantages, or which at least provides

the public with a useful choice.
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heating the dry powder formulation to fuse it to the substrate surface.

10 Preferably the substrate surface has depressions or channels adapted to receive the

dry powder formulation.

Preferably a light reflecting layer is applied to the substrate surface before depositing
the dry powder formulation.

15
Preferably the volume ratio of photo-luminescent .pigment to carrier/fixer in the dry
powder formulation is such that the fused material exhibits substantially the same
strength and durability properties of the carrier/fixer, while still exhibiting the photo-
luminescent properties of the pigment. More preferably the volume ratio is

20 substantially in the range of 1% to 35% photo-luminescent pigment to carrier/fixer.

Preferably the dry powered formulation may be heated to between, substantially, 160

to 210 degrees centigrade, or to a temperature recommended by the manufacturer of
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Phot o- | um nescent pignent has been spdayed onto nore durable substrate
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choi ce. 01/ 05519 3.S ry 'r%gm.' on 1 8 DEC 2003 PCT/ NzOQ 00127
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appl ying photo-lum nescent pignment to a substrate, said nethod including:
5 prefaring a dry powder fornulation conprising, at least, a

phot o- un!]’rgf%?:b?y Ehe ggﬁpﬁéar?@r%u?at%%%éf lrn/cfu'dé Shalt quantities of additives, such

as a de-gassing additive, to ensure 8 smooth surface finish.

Preferably tha substrate is stamped, extruded or milled aluminium or metal,

10
According to a second aspecf of the invention there is provided an apparatus for
applying photo-luminescent pigment to a substrate, said apparatus including:
a hopper adapted to contain a dry powder formulation;
one or more orifices adapted to allow transfer of the dry powder formulation
15 from the hopper to a substrate surface;
a guide rail system for locating the substrate surface in both a fixad horizontal
plane and & fixed vertical plane below the hopper and orifice; and
a heat-curing system for providing enough heat to turn the dry powder
formulation into a molten mix.

20

Preferably the apparatus also includes 8 cooling system to cool the molten mix.
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the dry powder fornmulation to fuse it to the substrate surface. 10

Pr ef er alblWQ 01/B8518ubst rat e surface has depressi ons or chanRCEBNzZM0129d t o
receive the dry powder formulation. Preferably a light reflecting |ayer is
applied to the substrate surface beforegdepositing the dry powder

formul ation. 15 Preferably the volune ratio of photo-|um nescent pignent
to carrier/fixer in the dry powder fornulation is such that the fused
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. lum nescent properties of the pignent. More preferably the volunme ratio is
20 subste(‘ﬁ?iagPF "4 the range of 1 %to 35% photo- | uni nescent pigment to
carrier/fixer. Preferably the dry powered fornulation nay be heated to

bet ween, substantially, 160 to 210 degrees centigrade, or to a
tenperature recommended by the manufacturer of 1 8 DEC 2003 4 the

carri er/ fRretarably otheappparaiymtirglydes0 at sUBROrhireler egogptegndirecthhdengatiulthg i on
is nolten. The nolten formul ati on may be cool ed after heating. Preferably
t he car ri@ifickisiand toppeato supmdt thepalbgimete. 6 Preferably the dry powder
formul ati on may include small quantities of additives, such as a
de-gassing additive, to ensure a snooth surface finish. Preferably the
substrate is stanped, extruded or mlled alumniumor netal, 10

Preferably the apparatus includes an adjustable mounting bracket adapted to enable
the hopper to be located in the correct position so that the orifice(s) lines up with the
substrate.

10
Preferably the orifice is adapted to communicate snugly with the substrate surface

such that the dry powder formulation is deposited substantially only where required.

Preferably the apparatus includes a mechanism for tapping the hopper so that any

15 rat-holes in the dry powder formulation are re-filled.

Preferably the apparatus includes a brush mounted below the roller, and with its
bristles in contact with the roller, so that any powder that falls onto the roller is
subsequently brushed off.

20
The heat-curing system may be an oven. Optionally, the heat-curing system may be

a continuous oven process, and in one embodiment may include infra-red heating

elements.
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one or nore orifices adapted to allow transfer of the dry powder
formulation 15 fromthe hopper to a sulstrate surf ace; a guide rai
systemfor locating the substrate surface in both a fixed hori zont al

pl ane and a fixed vertical plane below the hopper and orifice; and a
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. each
formulation into a en mx. 20 Preferably t appar at us S0 I'ncl udes a
cool i ng Sé@&%&%&‘ cool the nmolten mx. 1 8 DEC 2003 WO 01/ 05519

. PCT/ Nz0O/ referably the apparatus also includes a drive systemto
nove the substrate through the apparatus. Preferably the apparatus

i ncludes a support roller mounted directly beneath the orifice(s) and
hopper to_support the substrate. Preferably the apparatus includes an

adj ust abl & hgduyfritiag abtaeiexidesdapt atpdust vighIRECdyGRe 3FERFEPY it the PreResseer i n
the correct position so that the orifice(s) lines up with the substrate.
10 Prefer &ylap agparadppf herebeferepdeiinedd t o communi cate snugly with the
substrate surface such that the dry powder fornulation is deposited
substantially only where required.

Further aspects of the invention will become apparent from the following description

which is given by way of example only.

10 Brief Description of the Drawings

An example of the invention will now be described with reference to the
accompanying drawings in which:
FIGURE 1: illustrates a perspective cross section view through a hbpper
according to the invention; and
15 FIGURE 2: illustrates an eievation view of the hopper and a feed table; and,
FIGURE 3: illustrates a schematic overyiew of one embodiment of an

apparatus according to the invention.

Description of the Invention

20 The invention provides for a method and apparatus for applying photo luminescent
pigment, which is stimulated by UV and visible light and will remain illuminated for a
period after the light source is removed, to a substrate such as aluminium or metal
stp;’ips. The resulting substrate can be used to provide floor, stair or other courtesy or

emergency lighting in public areas.
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Pr ef er abl Woi1®5%18par at us i ncl udes a brush nount ed bel ow t hecr/Rizbséer22Nd
wWithits bristles in contact with the roller, so that any powder that
falls onto the roller is subsequentiy brushed off. 20 The heat-curing
system nay be an oven. Optionally, the héat - curi ng systemmy be a

conti nuous oven process, and in one enbodi ment may include infra-red
heating elenments. WO 01/05519 1 8 DEC 2003 PCT/ NZQ0/ 00127 Preferably the
apparatus includes an automatic | oadi ng and unl oadi ng neans at each end

»thereof. The invention also provides for a product when produced accordi ng
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additives (such as a flow additive and/or de-gassing additive) that improve the melt
pr¢perties 6f the mix and ensure a smooth surface finish. Sufficient heat is applied
to the combined formulation to melt and cure it, and when cooled it fuses to itself
and to the substrate.
10

In order to improve the effectiveness of the photo-luminescent formulation a light

reflective layer can be applied to the substrate before depositing the formulation.

The depressions or channels in the substrate are filled up with the dry pbwder
15  formulation to be level with the top surface of the substrate material. When the
formulation becomes molten the air between the particles is expelled and the
subsequently fused material forms a thick film that smoothly covers both the
ho;izontal and vertical surfaces of the depressions or channels in the substrate.
Because the surface of the fused formulation is lower than the highest point of the
20 depressions or channels it is protected from wear and is suited to use in floor

ilumination situations.

While a number of products suitable for such a photo-luminescent formulation may be

apparent to a skilled addressee, the products used in the current invention are
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will contain between 30% and 60% photo luminescent pigment powder by weight.
However, because the specific gravity of the powder is typically 3-4 times greater
10 thén the rest of the dry powder formulation, the photo luminescent pigment volume

ratio is typically in the range 10% to 30%.

Because the photo-luminescent pigment makes up a relatively small part of the total
volume of the fused material the fused material exhibits substantially the same
15  strength and durability properties that the carfier/fixer would have without the
inclusion of the photo luminescent pigment, but it also has the added property of
being photo-luminescent. Success has been achieved with volume ratios between

1% and 35% photo-luminescent pigment.

20 The principle of the process is to pass the substrate material, with the channels or
depressions facing upwards, below a hopper which is filled with the dry powder
formulation. The hopperA has one or more bottom orifices which is shaped so that the
dry powder formulation will fall under its own weight into the channels or

depressions and will not spill on either side of the substrate. As the substrate passes
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part of the total volune of the fused material the fused materi al
exhibits substantially the sane

Individual pieces of the substrate material are successively passed underneath the

hopper in such a way that no substantial quantities of the dry powder formulation fall

10  between the tail end of one piece and the lead edge of the subsequent piece.

Figures 1 and 2 illustrate, in detail, the hopper section 10 of an apparatus for
applying photo luminescent material to a substrate. Figure 3 illustrates a schematic
overview (not to scale) of the whole apparatus, each aspect of which will now be

15 described.

The apparatus includes a guide rail system 8 for locating the individual substrate
pieces, in this case aluminium extrusion 1, in both a fixed horizontal plane and a fixed
vedicél plane.

20
A drive system is used to push individual substrate pieces passed (below) a hopper 2.
This drive system may be a human operator, or it may be a system of motorised
rollers 11 that engage with one or two faces of the individual substrate pieces. Also,

support roller 3 may be motorised to drive the extrusion 1 below hopper 2. In an
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wi thout the inclusion of the photo [um nescent pignent, but it also has
the addeWM@PI&ty of being photo-1umi nescent. Success hBETAZE0MEh| eved
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principle of the process is to pass thelGubstrate material, with the
channel s or depressions facing upwards, below a hopper which is filled
with the dry powder fornulation. The hopper has one or nore bottom
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orifice(s) wipe the top surface of the substrate material clean so that

the only dry powder formnul ation that is renoved fromthe hopper i s that
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successi vely passed underneath the hopper in such a way that nq .
subst ant i abwderfierimulatioref Thee haprer pbernt ibr fgrea ilois £l -pway fop diyRtEtiophe
tail end of one piece and the | ead edge of the subsequent piece. Figures 1
and 2 ill petoaee, in detail, the hopper section 10 of an apparatus for
appl yi ng photo | um nescent material to a substrate. Figure 3 illustrates a.
schematic overview (not to scale) of the whole apparatus, each aspect of . °
which will now be. 15 descri bed.
An adjustable mounting bracket 4 may also be included to enable the hopper 2 to be
10 located in the correct position so that a bottom orifice 5 lines up with the channels or
depressions 6 in the extrusion 1. Orifice 5 may be formed in a die 9, which is
adapted to suit the extrusion 1 being used. The die 9 would butt snugly over
extrusion 1 so that no formula was spilled or wasted. Various dies may be

intérchangeable to provide for different substrates. The dies may have more than

15  orifice - for example a two orifice die for a two channel or depression substrate.

There is a compressible foam rubber insert 7 between the hopper body 1 and the
bottom orifice 5, which suspends the bottom orifice 5 in such a way that it will still
seal against the extrusion 1 even if the extrusion 1 is not perfectly lined up with the

20 hopper 2.

A support roller 3 mounted directly beneath the bottom orifice 5 of the hopper 2 to
support the extrusion 1 without imposing excessive friction. This allows the

extrusions 1 to be readily moved through the system. Roller 3 may be motorised but



The apparatus includes a guide rail system8 for locating tihg pEgliggpFual
substrate I eces, in this case alumniumextrusion 1, in_both a fiXxed
hori zont OUWUMAY and a fixed vertical pl ane. 20 A drive E?E@“&W’Pé‘zbsed to
push individual substrate pieces passed (below) a hopper 2. This drive
system may be a human operator, or it-ray be a system of notorised

rollers 11 that engage with one or two faces of the individual substrate
pi eces. Also, support roller 3 may be notorised to drive the extrusion 1
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enbodi ment of the apparat us the notorised ro lers 11 and 3 may be operated
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Figure 1 is cut-away for Il lTustration ses. An adj ustabl e nounti ng
br acket 4beﬁ'9leChP§@“§éN!”rRﬂtﬁﬂé’H"‘i’ HpéﬁéBFéé“eﬁ “hopper 2 to be 10 located in
the. correct position so that a bottomorifice 5 lines up Wth the
channeéls or depressions 6 in the extrusion 1. Oifice 5 may be forned in a
die 9, which is adapted to suit the extrusion 1 being used. The die 9
woul d butA sweubanisrovamot shownlsfasrtappisg theahoprerf 8r atureguldls iIRtgrvyale ¢apr be
wast ed. Various dies may be interchangeable to provide for different
subst r at egrovitlee sbi et mRy "haveolesdrie thhaiy power are re-filled. Typically the tapping
action will occur once every 30-60 seconds of operation, which is not enough to
allow the . different components of the dry powder formulation to separate
10  substantially. In its simplest form this "mechanism” may in fact be the hand of a
human operator, but ideally this function is carried out by a solenoid or air actuated

arm. Alternatively an auger or screw may be included which either continuously or

intermittently "mixes" the formula, thereby filling any "rat holes”.

15 The apparatus also includes a heat-curing system, for example an oven, 12 to provide
enough heat to melt and cure the dry powder‘ formulation, and bond it to tHe
substrate. This could be an oven with a rack system. After the individual substrate
pieces have héd their channels or depressions filled with the dry powder formulation |
théy are loaded by hand onto the racks. When the racks are full the racks are placed

20 in the oven for the required time. Using this system a typical curing cycle may be

10-20 minutes at 160°C to 200°C.

In an automated apparatus the oven would most preferably be a continuous tunnel

process so that after the individual substrate pieces have had their channels or
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extrusion 1 is not perfectly lined up wyth the 20 hopper 2. A support
roller 3 nounted directly beneath the bottomorifice 5 of the hopper 2 to
support the extrusion 1 w thout inposing excessive friction. This allows
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essential as its main function is to hold the extrusion up to the orifice
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3, with its bristles in contact with the roller, so that any powder that
falls ontto te theldrepovales fbgedation ligto dmmdteadmof Bnditsndi it Ito ot substiaiel. d
up on the roller 3. 5 A nmechanism (not shown) for tapping the hopper 2 at

regul ar i THeeindbliduat 30bsreatei@adsdtdn sonérhatiraai the lodbodied esd off thé Renklly A
power are re-filled. Typically the tapping action will occur once every

30- 60 ssecsyuilsg efinranahbpRisody gldvidednot enough to allow the . different
conponents of the dry powder fornulation to separate 10 substantially. In

its sinplest formthis "mechanism' may in fact be the hand of a hunan
operator, but ideally this function is carried out by a solenoid or air

act uat ed T rmrinéls{uﬁl;\gl‘?ééu\f& IbX e@t’ﬂeﬁgg\%'i-aﬂrtygg L%Lh TP%n l?r?fré-?ecd g\(/jeenq Nt]ip?ehsent

ei ther continhuo y o

the applicant has found that the hot-air type oven produces the best result.
However, infra-red ovens provide a much faster and more direct heating method.
10 The; problem with infra-red ovens is that the rapid localised heating causes distortion
of the substrate material. The degree of distortion is dependent on the form ’and type
of substrate material. It is envisaged that with improvements in infra-red heating

technology and substrate materials this will become the preferred method.

15 The above-described system may be fuilly automated if required by the use of
automatic loading and unloading magazines at each end, 14 and 15 respectively, of
the production line 8. Automation of such a system, using for exarﬁple. a
programmable logic controller or PC based control system, is well within the
capability of one skilled in the art and will not be discussed further.

20
The photo-luminescent pigment application process will now be described, by way

for example only, to illustrate the method of the invention.



intermttently "m xes" the formula, thereby filling any "rgt, holes". 15
The apparatus al so includes a heat-curing system for exa 1@ BEC(N%‘] 12
to proviveomssiogh heat to nelt and cure the dry powder fpemizesnbonsy and
bond it to the supstrate. This could be an oven with a rack system After
the individual substrate pieces have hagl-their channels or depressions
filled wwth the dry powder formulation they are | oaded by hand onto the
racks. Wien the racks are full the racks are placed 20 in the oven for the

r eqUI red ,I\ r%gﬁégﬁt!a%gsg%ééﬁ %¥Sst|..|%rsr%r€tot pépblggéd %Hr{hgg%& %‘% rSil mﬁyse %eo ﬁ{%‘%{y

m nut es at n an autonate aratu e oven
. preferably be a continuous tunnel [oces 0 .t hat fter nd| vi dual -
subst r at X?ﬂp@é'eg“eﬁa‘?ﬁessﬁ‘gdmtoh © gﬁ,png% %‘FST '56 PEE 81 the o

PCT/ Nz0O/ 00127 de|pr essions filled with the dry powder for rrul ati on t hey

, i medi at e$4YPPERL Edllep clihe mysitiam g the NopPRSE aﬁ%ﬁsv'eWy'Sh@%weﬁhﬁnn@ee%sw &lly
160C to 200C for a sufficient time to turn the dry powder formulation
into a noénswre that ahel bsstam i erifice links spbwithathe chamrals jarddenrgsridnsithsbe at e
pi eces then emerge fromthe opposite end of the tunnel. A 5 cooling

t unnels 13subsyrasd, sdoehgre avé adedgapBht. eithari side thatnebulddat dobeieciestmre. aThe
hot-air type oven or an infra-red oven. At present the applicant has found
that the héfperiid tHeypidlledWeith ar thdrmemiv inecddagiantiesof the dripquovdsr fotmdlator. ed
ovens provide a nmuch faster and nore direct heating nethod. 10 The!
problemw th infra-red ovens is that the rapid | ocalised heating causes
distortion of the substrate material. The degree of distortion is

dependent TRE it RDid Y & HPabdish~ substrate is then placed on the guide rail, immediately

behind the representative piece of substrate, and moved towards the hopper
10 ass?mbly. In this way it pushes the representative piece of substrate through and
passed the hopper assembly and onto the guide rail on the other side of the hopper
assembly. The representative piece of substrate can subsequently have the powder
that has been applied to it removed by a vacuum cleaning head and then the
substrate can be reused as a plug for the hopper's bottom orifice whenever

15  production is halted.

Be,ﬂpre the first piece of production substrate is pushed right through the hopper

asgembly the‘ second piece of production substrate is picked up off a magazine and

placed on the guide rail immediately behind the first piece of production substrate.
20 Once the first piece of production substrate is away from the hopper assembly it can

be taken off the guide rail and placed on racks ready for oven curing.

The above step is then repeated until the oven racks are full. The racks are placed in

the oven for the required curing cycle, then removed from the oven and allowed to

cool before final inspection and packaging.



.of substrate material. It is envisaged that with inprovenents in infra-red
“heating technology and substrate materials this will becone th§ mﬁ@fzgm ed
met’hod. 15 The above-descri bed systemnmay be fully automated if required
by the use of automatic |oading and unl eadi-ng magazi nes at each end, 14
and 15 respectively, of the production line 8. Autoration of such a
system using for exampie a programmuble |logic controller or PC based
control system is well within the capability of one skilled in the-art.—«-
and will not be discussed further. 20 They photo-I|um nescent pignment

appl i cati on ppr A ; i b: € o0l y.. Lo
T ust rat e (he Borhanenrs ne Tauiet Fis Rahsr ot BBl % BHRYR Bt hOme
PCT/ Nz00O/ 00127 es tive_ piece of substrate is placed.on the guide
rail close g’ §vvtd§}e£'§&r)r%)qeyﬁ&%%ﬁbserref 'R?cﬁgﬁthptggrSOé'gﬁfynTbv‘egF?Séy é’g}ﬂ"%éf%’é‘ %Rhe
bottomorifice of the hopper and the support roller. The position of the
hopper assenbly is adjusted as necessary to ensure that the bottomorifice
lines up with the channel s or depressions in the 5 substrate, and there
are no gapsWheneihengriedysiin finhaswdinished dhe penigesntatve piece THesthsppte cars be
then filled with a thoroughly m xed quantity of the dry powder

f or mul at i onfeu¥ed a$ jarglug foethe bdppepsdottom orifices and finallyean lafheveroacid can
the guide rail, inmediately behind the representative piece of substrate,
and noved tlosvesmassednfeotnchpdioppél, assenbly. In this way it pushes the

representative piece of substrate through and passed the hopper assenbly
and onto the guide rail on the other side of the hopper

It can readily be seen that whereas the above description describes the method of
10 operation for a non-mechanised form of the apparatus the process can readily be
automated using the optional automating equipment described above so that the

process becomes either semi-automatic or fully automatic. Such automation would

be well within the capabilities of the nominally skilled person.

15 Photo-luminescent formulation can be applied, in the above;described manner, to
articles having channelled surfaces for use in such places as picture theatres,
.sportin/g arenas, aircraft aisles and building corridors/stairways where the illumination
can be adapted in guiding people to an exit in an émergency or when normal lighting
fails. Two examples of articles are step nosing and handrails.

20
A step nosihg e is the angled member across the front edge of a sfep. T‘hre current
inyention can be used to deposit photo—luminescenf formulation within ca‘stel!ations,
or recessed channels, in thé top surface of a step nosing. This results in a step

nosing which is luminescent for an extended period after ambient illumination .is



.assenbly. The representative piece of substrate can subseq;zml (‘22 t he
powder that has been applied to it renoved by a vacuum cl r% and
thei the substrate can be reused as a plug for the hopper's bottom
orifice whenever 15 production is haltedjsBefore the first piece of
production substrate is pushed right through the hopper assenbly the
second pi ece of production substrate is plcked up off a magazi ne and

pl aced on t a nnedla behi n i ece of production
substrat e. gg"t%ég%f{i 54| FEPSin ip HPGq fﬁ["ét?g e&f"é"f ?r%ﬁ%aﬂf‘ Picsire
t he hopper {;Hssenb it.can be taken off the guide rail and placed on
racks ready e&F‘*Bwéﬁ%mgl REENaFH @G HH6 e like & 'P§’ tigbh S@ateR®d {htd IPattivalar
oven racks are full. The racks are placed in the oven for the required
curing cycl ¥NPPgiEIRNE o HBY e PhPEOIMIPRSCETE N farmilationowsisht o bec ogépdsistdr avithinal
i nspection and packaging. -14 At regular intervals as required the hopper
i s tapped tenstellations,” paredesbass thamel$eof poinslant stripl whieh hoyages iveith efhé lthgd
with thoroughly mxed dry powder formul ation. 5 Wen the production run
has fi nisshedlrtdee ofepsepenising.vFhpi weeidodlioswubisd pidie-iGhebeent! iR GtrRStAbe
plug for the hopper's bottomorifice and finally any |eft-over powder can
be renoved reprbed hethdap pPlacidd tHeaRhsi8addd Moibiggseen that whereas the above
description describes the nmethod of 10 operation for a non-nechani sed
formof the apparatus the process can readily be automated using the
optional automating equi pnent descri bed above so that the process becones
ei-t her sempgy u ti uld be wel

wi thin the cggéag}mg%élzcgg{ gééﬂ%emﬁoénqwrg%i% b8 klﬁcq sgq"f)'gﬁr%o Pei he! or PoetSed

Ph I n fornul at i n [i i h v ri
na(rjlf’lgr um %gr(%r?e é, or(1) s alraagndo oti*(r:ear1 hal?%raaigp 'ﬁ\e castel%at%ng,b%r eregeesssgd eagnels,

10 carrying the photo-luminescent formulation may be part of a replaceable insert strip.

Where in the foregoing description reference has been made to integers or elementé
héving known equivalents, then such equivalents are herein included as if individually
sé‘c forth.

15
Particular examples of the invention have been described and it is envisaged tha;t
improvements and modifications can take place without departing from the scope of’

the appended claims.



.articles having channelled surfaces for use in such places af apintéhuineo
theatres, sporting arenas, aircraft aisles and building 3
corridors/stairways where the i'llum nation can be adapted in guiding
people to an exit in an energency or when_ pormal lighting fails. Two
exanples of articles are step nosing and h@ndrails. 20 A, step nosing e is
t he angl ed nenber across the front edge of a step. The current invention
can be used to deposit photo-lum nescent fornulation within castellations,
or recessedCHi#dMBel s, in the top surface of a step nosing. This results in
a step nosing which is lum nescent for an extended period after anbient
illumnation is 18 DEC 2003 -15 switched off, and hence hel ps maintain the
safety of spectator areas in picture theatres, sporting arenas and the
l'ike in towqlighia fiethtrt 60&5lyihd pRofAUtiSaEcant pigmadittandubkhiete, said method
phot o-1 um nescent fornul ati on m ght be deposited within castellations, or
recessed channel g,cp@fingt 1 NSert strip which engages with the top 5 surface
of a step nosing. This would all ow the photo-|um nescent insert strip to
be replaced w thout lLacl h CPETET MpTol Ry :Phot.0- i t

f or mul atE’?on coul d al sg%%gﬁ&o%g%m epvﬂ%élrnfcast é{bﬁa?{)@%g?' g’r E?é%ée’és}]se%g%%{‘o-
channel s, on stair and ather handrajls., The.castellations, or recessed
channel's, 10 carrying uf’H'éesﬁﬁWt%'ginﬁH‘Jf ﬁ"é%éecﬁ{”%'%]?‘ﬁm ation may be part of a
repl aceable insert strip. Wiere in the fore ing description reference has
been nmade to integer sIHOSEINGNBRCEY pﬂ‘é(\‘??hg"ﬂ'ﬁ‘&m 6P Gaﬁ”gﬁ??,e HRBR% ST

equi val ents are herein included as if individually set forth. 15
E heating the dry powder formulation to fuse it to the substrate surface.

10 2. A method as claimed in any preceding claim wherein the substrate surface has

depressions or channels adapted to receive the dry powder formulation.

3. A method as claimed in claim 2 which further inciudes applying a light
reflecting layer to the substrate surface before depo_‘siting the dry powder

15 formulation.

4. A method as claimed in any one of blaims 1 to 3‘whefein the volume ratio of
photo-luminescent pigment to carrier/ﬁxér in the dry powder formulation is
such that the fused material exhibits substantially the same strength and

20 | durability properties of the carrier/fixer while still exhibiting the photo-

luminescent prdperties of the pigment.

5 A method as claimed in claim 4 wherein the volume ratio is substantially in the

~range of 1% to 35% photo-luminescent pigment to carrier/fixer.



.Particul ar exanples of the invention have been described and it is

envi saged that inprovenents and nodifications can take dﬂadEC\MZ
departing fromthe scope of the appended clainms. 1 8 DEC 2003 -16 CLAI VS
A.met hod of applying photo-lum nescent pignent to a substrate, sai d met hod
i ncl udi ng: preparing a dry powder formnulation conprising, at least, a

phot o- | umi nescent pignent and a carri er/¥4 xer; depositing the dry powder
formul ation onto a substrate surface; and, heat i ng the dry powder
formulation to fuse it to the substrate surface. 10 2. A nethod as cl ai ned
in any preceding claimwherein the substrate surface has depressions or
channel s adapted to receive the dry powder fornulation. 3. A nethod as
claimed in &l ai nA2mafthadh dsuclaliesd iimcanidesecaiiny/ iokima whegdih  thee ihe glowaged

| ayer to the substrate surface before depositing the dry powder 15

fornul ation. A mahRatias i€ hakidBCol 4 tdhYer@Aife GbcdthMb@edl by ehe mdpaTR el BE
vol unme ratio of photo | um nescent pignent to carrier/fixer in the dry

powder fornul at Itﬁgan ,eég&%puﬁg% e FheJistihdisTBL e, al exhibits substantially

t he sane strengt ura Ity properties of the carrier/fixer while
still eghi biting the photo | um nescent properties of the pignment. 5. A
nethod as clainmed in claim4 wherein the voI ume ratio is substantially in
t he range of 1(Vto 35% phot o-1 u cent rret arrjer/fjxer.
g % } methc %s clalmedm in claim eretr}i t]z'xe ormulation zjs Eeated to
substantially between 160 to 210 degrees centigrade.
8. A method as claimed in claim 6 or claim 7 whersin the formulation is heated
10 for approximately 10 to 20 minutes.
9. A method as claimed in any preceding claim wherein after heating the

formulation is cooled.

15  10. A method as claimed in any preceding claim wherein the carrier/fixer is a heat

curable polymer.

11. A method as claimed in any precediﬁgz' claim wherein the dry powder
formulation includes small quantities of additives, such as a de-gassing

20 ‘additive, to ensure a smooth surface finish.

12. A method as claimed in any preceding claim wherein the substrate is stamped,

extruded or milled aluminium or metal.



-1 8 DEC 2003 -17 5 6. A nethod as clained. in any precedigg I m wherein
the dry powered fornulation is heated to a tenperature reco naﬂﬂﬂ by the
manuf acturer of the carrier/fixer until the formulation is molten. A
“method as clainmed in claim6 wherein the formulation is heated to
substantially between 160 to 210 degrees xentigrade. 10 A nethod as
claimed in claim6 or claim7 wherein the fornulation is heated for
approximately 10 to 20 minutes. 9. A nethod as clainmed in any precedi ng

cl ai m whereikRp af her ANale} ol I 5 . od_.as
claimed in ?aig'y pjrb‘gcae I ngﬂugl g? %\ﬂ@é%h%%@%g%c };“FeNr)/p %(%rgt f%%asﬁésg%tcgu?%{gl e
polymer. 11. A npt agadwasmcgl@iﬁ[ed in any preceding' claimwherein the dry
powder fornul at T T eI deY Sl | guantities of additives, such as a
de-gassing 20 additive, to ensure a snpoth surface_finish. 12. A method
as clained in any pr e?:BHPﬂ?j adapted, (FRREAIM atdn POWIEE FYFRIGUONst anmed,
extruded or mlled alumniumor netal. 18 DEC 2003 -18 1:3. An apparatus

for appl yi ng phot o- | PR &ScBAte prifjgasnedaried twWyupdewatransieaiad thepgdar apusier

i ncl udi ng:
5 1 formulation from the hopper to a substrate surface; and
a guide rail system for locating the substrate surface in both a fixed
horizontal plane and a fixed vertical plane below the hopper and orifice.
14.  An apparatus as claimed in claim 13 which also includes a heat-curing system
10 for providing enough heat to turn the dry powder formulation into a moiten
mix. |
16. An apparatus as claimed in claim 13 or 14 which also includes a coocling
system to cool the molten mix.
15
16. - An appara{us as claimed in any one of claims 13 to 15 which also includes a
drive system to move the substr;ate through the apparatus.
17 An apparatus as claimed in any one of claims 13 to 16 which inciudes a
20 - support roller mounted directly beneath the orifice(s) and hopper to support

the substrate. |



*a hopper adapted to contain a dry powder formulation; one,or_nore orifices
adapted to allow transfer of the dry powder 5 fornulati 0@1 6EG 31e hopper
to'a substrate surface; and a guide rail systemfor |ocating the substrate
surface in both a fixed horizontal pl ane '81d a fixed vertical pl ane bel ow
t he hopper and orifice. 14. An apparatus as clained in claim13 which al so
i ncl udes a h@at-curi ng system 10 for providing enough heat to turn the
dry powder fi& nulAit ABRErRHISoa% Clnedin anlyxonel 5f chaimapiditat 1k wadcte iriuted am
claim 13 or 14 which also includes a cooling systemto cool the nolten

mx. 15 16. An apfiFtabismesntibgbreetel adapyd anenatfie eheahoppet 3o e 18&t¥MiCihe
al so includes a drive systemto nove the substrate through the apparatus.

17. An appar at us cagectl gusitizth scnthadye officeds) IRkaiupEvils tHOsdfirakd ch 1 ncl udes
a 20 support roller nounted directly beneath the orifice(s) and hopper to
support the substrate. 18 DEC 2003 -19 .18. An apparatus as clainmed in any
one of clains 13 to 17 which includes an adjustable nounting bracket

adapt ed g 0 egabl gnt . t ' . rr.ect position so .
that the or iﬁfi ce?g)éb?f%g&swg% ﬁa'{’ E&figﬁgﬁggtdrf&l%&%él%go- 1%#”8%65% Hle ifice is
0 18 wherein the orifice is adapted to

nat the _
ooyt e ohufGeRia £ Bpnuia? sl ioES e S S Ers Sueh e gha ety

formul ation i s deposited suhstanti al only where required.
poowger formulation is epositg/d subs%antiaﬂy only vg/here required.

20. An apparatus as claimed in any one of claims 13 to 19 which includes a
10 mechanism for tapping the hopper so that any rat-holes in the dry powder

formulation are re-filled.

21 An apparatus as claimed in any one of claims 13 to 20 which includes a brush
mounted below the roller, and with its bristles in contact with -the roller, so

15 that any powder that falls onto the roller is subsequently brushed off.

22. An apparatus as claimed in any one of claims 13 to 21 wherein the heat-

curing system is an oven.

20 23. An apparatus as claimed in any one of claims 13 to 21 wherein the heat-

curing system is a continuous oven process.

24. An apparatus as claimed in claim 23 wherein the oven includes infra-red

heating elements.



- 20. An apparatus as clained in any one of clains 13 to 191nhbéa i ncludes a
10.nmechani sm for tapping the hopper so that any rat-holes'Pn eﬂMﬂy
powder formnulation are re-filled. 21 An apparatus as clainmed in any one
of claims 13 to 20 which includes a brushZ20mwunted bel ow the roller, and
wWth its bristles in contact with --the roller, so 15 that any powder
that falls onto the roller is subsequently brushed off. 22. An apparatus
as claimed in any one of clains 13 to 21 wherein the heat- curing system
is an oven. 20. 23. An apparatus as clainmed in any one of clains 13 to

21 wherein % hewWi appaiatgs §¥ Tk Sn anGOBid BY UImEVER 1972F Sich fitiudel an
apparatus as clainmed in claim23 wherein the oven includes infra-re

heati ng el enent s.auicﬁngﬁgcggg,g a‘ﬁ%%rﬁéadiﬁ%“m@?ﬁ@é@é_ﬁaég‘%hd ai med in any one

of clainms 13 to 24 which includes an automatic g and unl oadi ng
means at each end. 5 26. A nethod of applying photo-I|lum nescent pigment to
a substrate as herein described with reference to the exanples. 27. An

appar at f appl yi hqt o- | um nescenpt pignment to a substrate as herein
descr i bed wePh r o1 Bioened 4o NG RGN SRo0r RIATRE. 010 Mtk gabereiat e
beari ng photo Iuai ne_%cent_ mat eri al when prepared using a nethod according
to any one of cl 8FfRficedwith refaienco o thegexammlemst rat e beari ng phot o

| um nescent material when prepared using an

27. An apparatus for applying photo-luminescent pigment to a substrate as herein
described with reference to the accompanying drawings.
10
28. A substrate bearing photo luminescent material when prepared using a fnethod

according to any one of claims 1 to 12 and 26.

29. A substrate bearing photo luminescent material when prepared using an

15 apparatus according to any one of claims 13 to 25 and 27.

30. A step nosing, or insert strip for a step nosing, bearing photo luminescent
material when prepared using a method éccording to any one of claims 1 to
12 and 26.
20
31 A step nosing, or insert strip for a step n_osing, bearing photo Iu_;ninescent
material. when' prepared usihg an apparatus according to any one of claims 13

to 25 and 27.
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.15 apparatus according to anyone of clains 13. to 25 andp@ ﬁﬁ @@ step
14, AELe2

nosing, or insert strip for a step nosing, bearing photo

ndteri al when prepared usi ng a method according to any one of clainms 1 to
12 and 26. 20 31. A step nosing, or inser2lstrip for a step nosing,
bearing photo |lum nescent material. when prepared using an apparatus
according to any one of claims 13 to 25 and 27. ,18 DEC 2003 -21 32. A

handrail,. g@p.inperindrhil,i & heértasthigAek ai ﬂandbailarbeﬁ@n@fmbm llminassne thaterial
material when prepared using a nethod accordiing to any one of claims 1 to

12 and 26. 5 33. A P V\P]en usig & PS&hbd SeEbRiidd to @n?%@rﬁ' tlainfearion 92 Ripgt 0

| uni nescent materia prepar ed using an apparatus according to any
one of clains 1. 3gto 25 and 27.

5 33. A handrail, or insert strip for a handrail, bearing photo luminescent material
when prepared using an apbaratus according to any one of claims 13 to 25

and 27.





