METHOD OF FORM NG A SLI P- RESI STANT PHOTO- LUM NESCENT
DEVI CE TECHNI CAL FI ELD The present invention rel ates
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devi ces for surfaces such as stair treads and in
particular to strips made from powdered resins.
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US patent no. 5 103 608 describes a stair nosing comprising an extrusion having
strips of photo-luminescent paint alternating with raised strips of slip-resistant
material. This device is relatively costly to manufacture, owing to the difficulties of
assembling, or otherwise forming the strips of slip-resistant material into the

dovetail grooves in the extrusion.

The applicant's US patent no. 6 726 952 describes a method and apparatus for
manufacturing a photo-luminescent device such as a nosing for stairs in the form of
a section having channels into which a thermosetting resin and pigment are applied
to form photo-luminescent strips. The photo-luminescent pigment is applied to the
stair nosing by mixing powdered photo-luminescent pigment with a carrier also in
powdered form, dispensing the powdered mixture into a recess in the stair nosing,

then heating the powdered mixture to fuse the resins and bond them to surfaces of
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number of prior art publications are referred fo herein, this reference does not
constitute an admission that any of these documents forms parts of the common

general knowledge in the art, in New Zealand or in any other country.

It is acknowledged that the term ‘comprise’ may, under varying jurisdictions, be
attributed with either an exclusive or an inclusive meaning. For the purpose of this
specification, and unless otherwise noted, the term ‘comprise’ shall have an
inclusive meaning - i.e. that it will be taken to mean an inclusion of not only the
listed components it directly references, but also other non-specified components
or elements. This rationale will also be used when the term ‘comprised’ or

‘comprising' is used in relation to one or more steps in a method or process.

It is an object of the present invention to address the foregoing problems or at least
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AQSISCLIOSURPOFTHEMNVENTION t he present invention there

is provided a net hod of manufacturing a slip-resistant

phot o- | um nescent device, including the steps: a)

prAxgeardimgy tcaohé respeg idbe eresenimyratinn theee isdprayided a method of

| east a resin and a frictionenhancing material; b)
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| east a resin and a photo-I|um nescent pignent; c)

prqviding a substrate having at. | east one first. recess. ..
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and at | east one second recess configured for
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the first and second powdered conponents into the
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c) providing a substrate having at least one first recess configured for

receiving the first powdered component and at least one second recess configured

for receiving the second powdered component;

d) dispensing the first and second powdered components into the first and

second recesses, and

f) heating the powdered components to fuse the resins and bond them to

surfaces of the respective recesses.

The same or different classes or compositions of resin may be used in each
powdered component, but preferably the resins are thermosets for improved
mechanical properties such as strength and wear resistance. Both resins may be a
heat curable polymer, most preferably hydroxy or carboxyl polyester which

crosslinks through a chemical reaction with a hardener.

The friction-enhancing material is preferably particulate material, such as silicon
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spaced apart above means for supporting the substrate upright for sliding

movement between the dies. The substrate is fed past each die while maintaining
sliding engagement therewith so as to dispense the powdered components into

recesses.

Preferably the substrate includes a channel between the first and second recesses.
This channel is a depression provided for receiving any traces of the first and
second components that may spill from the adjacent recesses. The channel
preferably extends between any two first and second recesses and is parallel to

and coextensive with the recesses.

This slip-resistant photo-luminescent device is particularly adapted to be
manufactured by the above-described method to avoid contamination of the strips

which may otherwise occur should traces of the first and second components spill
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substantially as described above, the apparatus

including: a first hopper adapted to .co taln the f
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first hopper througﬁ a flrgt die to the first at least one recess by operation of gravity;

a second hopper adapted to contain the second powdered component, the second
hopper being adapted to allow continuous transfer of the powdered component
from the second hopper through a second die to the second at least one recess by

operation of gravity;

a transport device for holding the substrate below the hopper in sliding engagement
with the first and second dies to permit continuous delivery of the first and second

powdered components into the recesses; and

an oven adapted to receive at least a portion of the substrate, the oven providing

sufficient heat to turn the first and second components into a molten mixture.



operation of gravity; a transport device for hol ding

the substrate bel ow the hopper in sliding engagenent
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asbctﬁﬁ'mé’ stﬁ %9 RotolHRine 503k hfzkdriar 9hd 50 JTRiidieH- éﬁﬁéﬁ@nd haterial
i ok Sha 586,

can be usi ng sinple, Tow cost equi pment
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them to surfaces of the respective recesses.

Slip-resistant photo-luminescent devices may be economically manufactured by the
method of the present invention, avoiding the costs of additional forming or
assembly stages. The simplicity of the method means it can be performed using

simple, low cost equipment.

BRIEF DESCRIPTION OF THE DRAWINGS

Further aspects of the present invention will become apparent from the following
description which is given by way of example only and with reference to the

accompanying drawings in which:

Figure 1 is a schematic of apparatus for performing the process of the present
invention;
Figure 2a is a transverse view of a substrate of the device prior to a first stage
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acconpanyi ng drawings in which: Figure 1 is a
schematic of apparatus for performng the process of
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of the apparatus of Fig. , and Figure 4 is pictorial
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partly cut away.

BEST MODES FOR CARRYING OUT THE INVENTION

The invention provides for a method and apparatus for manufacturing a slip-
resistant photo-luminescent device, which can be used to provide floor, stair or
other courtesy or emergency lighting. Apparatus for forming a slip-resistant photo-
luminescent device according to the present invention is schematically illustrated in
Fig. 1 and includes transport device 1 for moving an elongate substrate 7 such as
metal or aluminium strips (see Figs. 2a-2d) consecutively from a loading station 2,

through a dispenser 3, an oven 4, and a cooler 5 to an unloading station 6.

The transport device 1 is preferably a conveyor (e.g. a roller conveyor) which

supports the substrate 7 maintaining it substantially horizontal.

Figs 2a-2d show transverse views of the substrate 7 at successive stages in the

manufacturing process. Referring to Fig. 2a, the substrate 7 loaded at station 2
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preferred resins used in subsequent stages, a polyester powder coating resin is

used, which is fully cured to provide a high gloss.

After loading the substrate 7 onto the transport device 1, the second step is passing
the substrate 7 through the dispenser 3, where the recess 13 is filled with a first
powdered component and the recesses 8 with a second powdered component, as

shown in Figs. 2b and 2c respectively.

The dispenser 3 includes two hoppers 16, 17 from which the first and second
powdered components are delivered into the recesses 8 and 13 respectively. The
components are gravity fed simultaneously while the substrate 7 is moved on the

transport device 1 below the hoppers 16, 17 in direction 30.

The first powdered component includes a resin mixed with friction-enhancing



the substrate 7 through the dispenser 3, where the
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as shown in Figs. 2b and 2c respectively. The
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and silica are three types of grit that can be used although in a preferred
embodiment, aluminium oxide is the grit of choice. A mixture of two or more of
these compounds may also be used. In an embodiment of the invention intended
for heavy commercial use, the aluminium oxide grit has a particle size distribution
from 30 to 800 micron, but biased toward the 600-800 micron range. If the product
of this invention is to be sold for uses that are less demanding than the commercial
market, particles having a smaller grit size may be used, thus producing a less
abrasive surface. Like the photo-luminescent pigment, the grit is mixed with the
powdered resin and additives, so as to be evenly distributed throughoht the

resulting powdered component.

Referring to Figs. 2b, 2¢, 3 and 4, the hoppers 16, 17 empty into dies 18 and 28
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heavy commercial use, the aluminiumoxide grit has a
particle size distribution from30 to 800 m cron,
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and 28havi ng openi ngs 19 above the recesses 13 and 8.

The substrate 7 is laterally restrai ned between guides

(not shown) and supported upon rollers (not shown
£ nE1a P16 P GreATEpIEg Sh i SHRS Tl igﬁmgﬂs,@dla%ﬂg X cept for

SI § ?na?qﬁé siiacnand ZRER pEsly Y67 anbBERR o7 80 e ingredoe and
cgn 0Si %; (%sb cpﬁ"latt%n% o‘ﬁh g\ﬁd@e? c%ﬂﬁ:%gﬁt I'é pﬁllédt 'F trailing

tra el ng use exce ral Irng e

: dgc@édzﬁgn@%tof Rgan Id%epé’ ) \ﬁlggﬂﬁéé@ge% ‘Plnﬁﬁch goveerﬁé]I H%gdepth of

and opposing sides 'so none of owde

Cotﬂg%%brédsco?@idnbﬁfjm & Podebdd & NGB, eAGSHBWna i t?a?hn%fedges 27,

each die 18 wi pes the edges and governs the dept

of 24 bR SKupdarechrodd® @hIdthly Fodnded meserRISest shwdbeed é@mponent in
shown, the trailing edges 27, 29 are shaped to provide

SFEHEthythdé ocutdecs srmddeceds mmrﬂmgcmmerteetrespecmbdges 12
of the recesses 8 and recess 13, extendi ng above the
r empett. | Ve waities edge 2hdf the dieT2@has tirée aguaidgeribhsdd mound the
the die 28 has three arcuate portions to nound the
first powdered component in each of the three recesses 8. The thickness of the
layers of powdered components are between about 0.5 and about 2 mm. Various

dies may be interchangeable fo provide for different substrates.

Next, the resin is cured for example by heating in the oven 4 to a temperature such
as 160-200 degree C for 10-20 minutes, during which the powdered components
fuse and bond to the substrate 7. As shown in Fig. 2d the resulting device includes
three photb-luminescent strips 22 and an anti-slip strip 23 with a channel 15
therebetween. When the components become molten the air between the particles
is expelled and the subsequently fused material forms a thick layer that smoothly
covers both the horizontal and vertical surfaces of the recesses 8, 13 in the
substrate 7. The resulting photo-luminescent strips 22 fill the recesses 8 so that no
depression is provided between adjacent strips 22 fo collect dirt. The anti-slip strip

23 protrudes above the edges of the recess 13 for improved slip-resistance.
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first powdered conponent in each of the three recesses
8. The thickness of the | ayers of powdered conponents
wae@siadseen about 0.5 and about 2 nmm Vari ousPdi/ag2008/900268

be interchangeable to provide for different
substrates. Next, the resin is cured for exanple
hekhs phaningl 1 hanaw eentaint Gused &ases af theefirstiand é@cqrﬁbcqngonents
degree C for 10-20 minutes, during which the powdered
coMpebave spillee from theo AdacenttREessEB <t ridk e The Ghgnaglolmmay be
in Fig. 2d the resulting device includes three
prRRPEeXiIMatelye sunwide aneghapprexigiaely f-5mm deen. p The channes 15 thus
wi th a channel 15 therebetween. Wen the components _
besstyas tawveidicrestecaiitamibatiancketwesr thegiecesses P, i13 (and the resulting
expel I ed and the subsequently fused material forns a
t rdiacenhsteps 2Ra?3 sensoatag )byéfaﬁ/@magmsbm thatemaw piheervisepceur from
and vertical surfaces of the recesses 8, 13 in the
subtshrepillagg.  $Heh rcostaminatipnphiowld- qaiigich &ope the eppegigngep of the
fill the recesses 8 so that no depression is provided
bedanvisen Wigfessele age pmopptstip the| ¢heapeldl? o mefedetract from the
anti-slip strip 23 protrudes above the edges of the
r cass¥etieR of the fnighashdeviss: | p-visuslly Saaroly, defOwA bosheatyds thereby
15 may contain (fused) traces of the first and second
c arrpddechbetwaRan dre $tep @2apd ichaendal 18 mTha dout e it the cooling of the
recesses 8 13. The channel 15 nmy be approxi mately 1
rmaemMagefollewling pyhichiit may deyemowdiferd éeplranspert dedispel 15
thus serves to avoid cross contam nation between the
recesses 8, (and the resulting adjacent strips 22, 23
seffar dévick bfy thehpreséraininegntipn tiqdesigegd &t meprove eatetycby preventing
fromsuch spillage. Such contam nation woul d detract
f r<ippinh endanptiegsawatkwal/s,tdabvalies; woek statiense paitfotmes, raraps etc. The
anmounts in the channel 15 do not detract fromthe
aedavivetmas befapples foi siaisshdatinfpupward atljacestital thg eslparopegch step)
defi ned boundary is thereby provided between the strip
2 2ordo doatisanine sulisirateTiseheldinrpldceshyelporiding the leweyl faeey 10 fadhesively
t he

to the floor, stair treads or the like. Such devices may be manufactured by the

method of the present invention in a very cost-effective manner, avoiding the time
and expense of additional forming or assembly stages and allowing simple, low

cost equipment to be employed.

Aspects of the present invention have been described by way of example only and
it should be appreciated that modifications and additions may be made thereto

without departing from the scope thereof as defined in the appended claims.
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device, following which it my be renoved fromthe
transport device. The device of the present invention
w0 200dm3978hed to i nprove safety by preventing sPCPNEZRIN4/000268
on | andi ngs, wal kways, catwal ks, work stations,
platforns, ranps, etc. The device may be applied to
stal A ael Dk MBYR q4 adi AGEe t he edge of each
er a' I9s L INCRES SRLLLAS) b é held in place by
bondi ng the | ower face adhesively to the floor, stair
treads Qrmbidd! bKenaneiadiurfil) iaC 8fp-radistift pRétof@RhEs@ht device,
by the nethod of the present invention in a very
cqﬁgmgf]?%éw@s;mnner, avoiding the tinme and expense
of addifional formng or assenbly stages and al |l ow ng
sinple, |ow cost equi pnment to be enpl oyed. Aspects of
the presen) prapaing afirsh powdéred wothpsoentbeduding ablgast a resin and
exanple only and it shoul d be appreciated that
nodi fi cat i onsfristich-adlthrtcingmeatets; be nade thereto
wi t hout departing fromthe scope thereof as defined in
t he appended clains. 11THE CLAI MS DEFI NI NG THE .
| NVENTI ONPAREEPNNGAa §8esiPydesesh GPRRPREN! fpluding at least a resin
sl i p-resistant, photo-1umnm nescent device, including the
steps: a) praps? PhgoAunineseenyBidaePEd conponent
including at least a resin and a friction-enhancing
mat eri al ; .b) . rj ecar r - .
e ud ng Lt PPUERE'd SthefaRPRAAN ROBHE G R RABE bonfigured for

pi gnent; ¢) @E&Vibgitﬂg fstSpRwddrad %ohﬁ)éh%ﬁﬁq rggie%tst BRE second

first recess contrgured for receiVving
powder ed co : .
Do oo o MRSl ) £33 1 SRRl SESSomponent
conponent;

d) dispensing the first and second powdered components into the first

and second recesses, and

e) heating the powdered components to fuse the resins and bond them

to surfaces.of the respective recesses.

2. The method of claim 1 wherein both resins are a heat curable polymer.

. 3. The method of claim 2 wherein both resins are hydroxy or carboxyl
polyester.
4, The method of any one of the preceding claims wherein the substrate is an

elongate metal strip and the recesses are parallel and longitudinally extending.
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d) dispensing the first and second powdered conponents
into the first and second recesses, and e) heating the
wWQowwdeswes conponents to fuse the resins and boPdT/NAZI/000268
to surfaces of the respective recesses. 2. The nethod

of claim1l wherein both resins are a heat curable

polyner. 3. The nethod of claim2 wherein both resins

are hydroxy or car boxyl poI yester. 4. The nethod of
al ns vvhe ein fr.at

a?/ an e h%}t{at{ﬂ nggligﬁn ﬁe Rrereding Caé'@ gvin relriﬁngsﬂrst %nd second

| d | t t endi ng. 125. The net hod
oPRi5 s BreRoERE 5 Csbanity SLTHEU oi n tho f1rst

and second powdered conponents are di spensed

si mul taneously. 6. The nethod of any one of the
preceding clainms wherein the first and second powdered
conmponents are nounded up in the first and second

I e8: eSS EFhesmethed iob aex drenof thé prazeding oigias whdmpn thie fiestamd second
recess. 7. The nmethod of any one of the preceding
¢l mwtereth esrapanentearki mstndeddipsiactha dirst and seesnd sspesses so as to
upwar dly when di spensing the first and second powdered

C asnbatieaiove andippacédgecf@eacie cecesgrponent is gravity fed
froma hopper through a die into the respective

recesses 8. The nethod of claim7 wherein the
substrate is fed past each die while maintaining
sliding engagenent therewith so as to di spense the

poyvder oe?n%?ﬁ%%%ﬁy gr(ﬁ-% gf té?%?%%ﬁﬁ c?almg- WE e s[lh%df r&fﬁnd second

any one e prece erern
recesses face upwardly when dispensing the first and second powdered

components and each powdered component is gravity fed from a hopper through a

die into the respective recesses

8. The method of claim 7 wherein the substrate is fed past each die while
maintaining sliding engagement therewith so as to dispense the powdered

components into recesses.

"

9. The method of any one of the preceding claims wherein the substrate
includes a channel between the first and second recesses for receiving traces of

the first and second components that may spill from the adjacent recesses.

10. A slip-resistant photo-luminescent device formed by the method of any one

of claims 1 {0 9.
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i ncludes a channel between the first and second

recesses for receiving traces of the first and second
weorposet s that may spill fromthe adjacent rRCENZEE®4/000268

10. A slip-resistant photo-|um nescent device forned

by the nethod of any one of clains 1 to 9. 13A

slip-resistant photo-lum nescent device including: a

substrate having at | east one first recess and at

ohito- | ekt AERSrieEkeh Belof bl

recess, a strip of friction-enhancing material bonded

to eac ha S5 hBGRS at [WBESR fitsRbBsd 5‘&1 &t leh&t dMe second recess
phot o- 1 um nescent material and strip of

frictiofpggipnancing material are forned from

heat - cur abl e powdered resins heated to fuse the resins

and bond themto surfaces of the respective recesses.

12. Thea strippf pbstiodtmimesEnd tratériahb oredacdn teadie first recess,

claim 1l wherein the substrate includes a channel

between the first and second recesses far receiving

traces dfStihecfpBictien-eanancinion aierial brndedpla eaeh o?ﬁcf’% recess,
adj acent recesses. 13. Apparatus for perform ng the

met hod BPE§KRY one of clainms 1 to 9, the apparatus
including: a first hopper adapted to contain the first

powder egotﬁ QH@gf@n f pﬁoifkflufﬂlﬁ%k?mrﬂgf%F Pgﬁcpgtr@doq%&%{\ dhhancing

al | ow conti nuou ran er ed C

fromt hr?\a{e'rlfafsérehfgﬂﬁ&!)frbmrﬁéég-gur%b écﬂrde‘fjéd3 {ésﬂwst Ib@atéd tetuse the

at | east one recess by operation o
resins and bond them to surfaces of the respective recesses.

12. The slip-resistant photo-luminescent device of claim 11 wherein the
substrate includes a channel between the first and second recesses for receiving

traces of the powdered resins that may spill from the adjacent recesses.

13. Apparatus for performing the method of any one of claims 1 to 9, the

apparatus including:

a first hopper adapted to contain the first powdered component, the first
hopper being adapted to allow continuous transfer of the powdered
component from the first hopper through a first die to the first at least one

recess by operation of gravity;

a second hopper adapted to contain the second powdered component, the

second hopper being adapted to allow continuous transfer of the powdered
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a second hopper adapted to contain the second powdered
conponent, the second hopper being adapted to all ow
wa@oemsiosnrsus transfer of the powdered l4conponePCT/NZ2ww/000268
t he second hopper through a second die to the second
at | east one recess by operation of gravity; a
t r ans po¥aMRRNENE Eomdhe gesNdipPPRE S 3 §eeOonddipp fheesecond at
hopper in sliding engagenent with the first and second
di es t oepeanetrecesstypsasionsf gty of the first and
second powdered conponents into the recesses; and an
oven adapted to receive at |east a portion of the o
subst r o dranspit geuige ﬁ%bpldinﬁgthgLﬁqblsga*@n?elﬁ\éathetf@ppglr in sliding
the first and second conponents into a nolten m xture.
14. Th ee')ﬂéiﬁamﬁf‘h‘é/'ﬂbfh%i'fg{) ) 3eqRRd digsntoparmiqontiryosig gielivery of
of each die governs the depth of the powdered
conponelhe figst 8pd geeend pavsieratkcqmranesisdntarie raressgsapnd ng
edge is shaped to provide nounds of powdered conponent
ext endi ng above the uppernost edge of the recesses. .
A sl i p-3E8ven aAaptgAde desqivh Ablseeha rpsliorcef fher selstrale, the oven
the net hod of any one of clains 1 to 9 and _
subst ankTP¥fing iGient aat 4o dernj herirgt ang) seggnd components into a

molten mixture.

14. The apparatus of claim 14 wherein a trailing edge of each die governs the
depth of the powdered component dispensed into the recesses and the trailing
edge is shaped to provide mounds of powdered component extending above the

uppermost edge of the recesses.

15. A slip-resistant photo-luminescent device formed by the method of any one

of claims 1 to 9 and substantially as illustrated in Fig. 2d.
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