WO 2004/ 094290 PCT/ GB2004/ 001764 1 MJULTI FUNCTI ON EDGE
DEVI CE FOR PONERED DOORS The invention relates to an

wedge/ooge2vs ce for powered doors, such as el evaPOT/GB2004/001764
doors, and nore particularly to an edge device that
functions both as a safety sensor and as indicator
lighting. It is known to position infrared |ight
detectors on the facing edges of el evator doors to
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preventing closure when persons are between the
doors. One known system has a series of forty infrared
transmtter di odes spaced in an array al ong
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transmitting a beam of infrared light, and a corresponding
array of receiver diodes at respective facing positions on
the other door for receiving the beams. An object passing
between the doors breaks some of the beams, and the doors -
only close when all of the beams have been sensed by the
corresponding receiver diodes. 2An improved version of such
system, with a three-dimensional ‘detection zone’' is also
known. The improved version has the pairs of diodes
extending in a plane as described above, but has additional
transmitter diodes that transmit infrared beams at an angle
outwardly of that plane, and additional receiver diodes for
receiving light reflected from the beams by an object which,
although not yet in the plane, is close to entering the
plane; for instance, a person approaching or standing in

front of the doors. This is illustrated in Figure 1.



For both practical and aesthetic reasons,, visible

lighting is desirable along the facing edges of
web@vatepo doors. In one aspect the present i nRENGBRIV4/001764

provi des a neans of achieving this. According to this

aspect an edge device for a powered door conprises an

el ongate array of infrared ransmtter and/or

recei ver elenments, and an elongate array of
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the door is open so as to be visible to persons
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itse el ongated in the direction of ®elongation of
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substantivally end-to-end. There is only |Iimted space
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edges of the powered doors. Therefore preferably the
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di sposed in a conmon carrier structure. |In another

tspEni t tdhearsdibpected @ireat | ehepenvsdeandnanedenderecarray
for a powered door, conprising an elongate array of

off nithwetnalbbasaléthentandbaptedc diosdre el Ehentsatoed when the
| east one illum nable el ement which extends with the
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and which is-adapted to be illum nated when the door
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the door, the infrared elenents and the at |east one
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carrier structure for a powered door, including_an
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Therefore preferably the infrared elements and the
illuminable elements are disposed in a common carrier
structure.

In another aspect, the subject invention provides an
edge device for a powered door, comprising‘an elongate array
of infrared transmitter and/or receiver elements and at least
one illuminable element which extends with the array for a
substantial part of the length thereof and which is adapted
to be illuminated when the door is open so as to be visible
to persons approaching the door, the infrared elements and
the at least one illuminable element being disposed in a
common carrier structure for a powered door, including an
elongate array of infrared transmitters and/or receivers and

at least one illuminable element which extends with the array



adapted to be illum nated when the door is open (ie.

fully open or noving between open and cl osed
wEomMdaes), the transmitter and/ or receiver BOTGBR@4/001764

at least one illumnable elenent being disposed in a

conmon carrier structure. Preferably, in a first form

of the edge device, the common carrier structure is a

channel nenber; the at least one illum nable el enent
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transmtters and/or receivers may be vertically

adaptesd eayede Wit huhbRatedi ehedf tHd WHdable ogdiemeid s fully
along the length of the array, each adjacent pair of
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respective infrared transmtter or receiver
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infrared el ements extend vertically on a first side of
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device. Mdre preferably, the edge device al so
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Preferably, in a second form of the edge device, the
infrared elements extend vertically on a first side of the
device, and the illuminable elements or series of illuminable
elements extend vertically alongside the transmitters and/or
receivere on a second side of the device. More preferably,
the edge device also includes a barrier member extending
longitudinally in the channel to separate the first and
second sides of the common carrier structure.

The or each illuminable element may comprise a length of
electroluminescent wire. Alternatively, the or each
illuminable element maybe as set out below.

The invention also provides an edge device illuminable
element having an elongate dimension and being configured to
be disposed substantially end-to-end with other such

elements, the element comprising at least one localised



sai d el ongate dinmension. The illum nable el ement may
conprise a light-spreading lens (preferably a cover
wo eog)pozod preferably also a diffuser for difPOBGB04/001764
the spread light The lens may be cylindrical in one
axis, with an elliptical outer curvature and an inner
curvature such that |Ilight is constrained to | eave the
lens as a stripe-with a generally equal I|ight
soud@EnNf Y iadhtd) lan@ianlls gbl -the teUtey sugdavat Hitposed along
Preferably, the inner curvature has an eccentricity .
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curvature has a parabolic shape. Preferably, the |ens
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the or each illum nable el ement may conprise an
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face, the light source being arranged to direct |ight

t owdfie t Henref magt | be facdkeindiiecdl ghiln r ehkecdxihyg, with an
therefromexiting fromthe light-transmtting el ement
eldippicalironeerf asevebereotnd Tarr énneybeuavebvoadsuch that
light source arranged to direct |ight toward the
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diffusing light exiting via said further face. The or
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of the.light-transmttin body. In one enmbodinent an,
e%";‘)‘?’ilgﬁcégyso%fm%%é’ &r 8 EﬁtﬁthtMO’é%lHI’c#%b@ ¥ e ey inner
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Alternatively, the or each illuminable element may
comprise an elongate light-transmitting body having a
reflective face, the 1ight‘source being arranged to direct
light toward the reflective face, the 1light reflecting
therefrom exiting from the light-transmitting element via a
further face thereof. There maybe a seéond light source
arranged to direct light toward the reflective face, the
light reflecting therefrom exiting £from the 1light-
transmitting element via said further face.

The element may comprise a diffuser for diffusing light
exiting via said further face. The or each light source may
be disposed at a respective end of the light-transmitting
body.

In one embodiment an optical axis of the or each light
source is directed along the axis of elongation of the light-

transmitting body. Alternatively an optical axis of the or



el ongation of the light-transmtting body so as to be
i ncident on the reflective surface. The |ight

WO e@asm2pe i ng body may be of generally cyli ndP€T/&B2004/001764
section, the reflective surface being a portion
(preferably a flattened portion) of a circunferentia
surface thereof. Alternatively the light transmtting
body maybe of prismatic section, except at its ends.
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direct light toward the back face, the |ight

ineifienti 68 oht thelbatkvtaserdade.bei ng diffused by
the diffuser on the front face. Each illum nable
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I'ight source angled to direct |light toward the back
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diffused by ,the diffuser on the front face. Mre
(preferably,a flw:tenedipdes iard ofpasiitecwntimsswiiaheurface
transparent block, Each |ight source may enmit |ight
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being diffused by the diffuser on the front face. Each
illuminable element may also have a second side having a
second light source angled to direct light toward the back
face, the light reflecting off the back face and being
diffused by the diffuser on the front face. More preferably,
the two sides are opposite sides of the transparent block.
Each light source may emit light of a respective different
colour.

The at least one illuminable element may include
circuitry that is positioned so as to be isolated against
interference from circuitry utilized by the elongate array of
infrared transmitters.

The powered door may be an elevator door.

In another asgpect, the invention is an illuminable

element for an edge device, the illuminable element including

a transparent body having a reflective rear face and a light



di sposed at an angle to the rear face to direct |ight
towards the rear face. The rear face reflects |ight

wo e@niop4200 | | ght  source toward the |ight diffuBer/GBard/ 001764
the diffuser diffuses the light as it |eaves the
illumnable element. Preferably, the at |east one
l'ight source is a pair of [light sources each
positioned on a respective opposite side of the
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respective different colour. In a further
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includes a light”source, a light-spreading cover |ens
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light diffuser for diffusing the redirected |ight.
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elliptical outer curvature and an inner curvature

thech ithat alsi gt liesavenonde ailnethitadeavel dient ens as a

stripe wwth a generally equal light intensity at al

poi nexede riad vouttdre Gl ataate .orf ef slabl youtde ismnerpair of

curvature has an eccentricity of unity or greater,

la g treoerpresf eveaddl ypoditel amakrort a viadspect hes @pposite side

par abol i c shape. Preferably the cover lens is nmade of

of] ¢he plrastspardnt thmwdwbove enbodi nents, each |ight

source may be a diode. The di ode nay be a bicol our or

tri célrefexditdde. Twrch| i hghtoupeuscer soiksof Yighh of a

may be driven by suitable drive circuitry so as to

HesRste toiv earthh TG Rt LMAHI ng that the door is about

to close or is_closing. WD 2004/ 094290
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invention w descri bed, b f exa
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lens for redirecting light from the light source, and a light

diffuser for diffusing the redirected light. The cover lens

may be cylindrical in one axis with an ellipticalvouter

curvature and an inner curvature such that light is

constrained to leave the lens as a stripe with a generally

equal light intensity at all points on the outer curvature.
Preferably, the inner curvature has an eccentricity of

unity or greater, and more preferably, the inner curvature

has a parabolic shape. Preferably the cover lens is made of

clear plastic.

In the above embodiments, each light source may be a
diode. The diode may be a bicolour or tricolour diode. The
light sources or some of them may be driven by suitable drive

circuitry so as to flash on and off as a warning that the

door is about to close or ig closing.



acconpanying drawings, in which: Figure 1 is a

prior-art perspective view of a pair of elevator
waloanm4epd h a t hree-di mensi onal detecti on zonePCT/GB2G08/M01764

by a plurality of infrared transmtters and receivers

on the door edges; Figure 2Ais a front view of a

first enbodi ment of the nmultifunction edge device of

the subject invention secured to an elevator door, a

seri §§eﬁér£Q&rﬁé§@u£é§n§ﬁi ﬁlﬁér}?réé‘é*ﬁt?rjrn-\'}&%wﬁrﬁipf now be

the edge device being vertically interleaved wth a

a88ELe801 k) uppaBke SIAEIE SonfiguURA 3B +&férbRtt ORb the

view of the multifunction edge device and el evator

2608hpehy FhguaeaRAnhgEl, 94khe wdAdES -a front view of a
second enbodi nent of the nultifunction edge device of

the subi:eet 1i nwent i secaredpéBspadrelevatier ddor phir of
series of infrared transmtters and/or receivers

c@¥iaRdingdyerki calty i poirddediméhdians®ridstodtion zone
illum nable el enments on the edge device; Figure 3Bis

caeb@EonY VA @1 falitey mfl infuactkidobredgaitdeviscendnteceivers
el evat or door of Figure 3A; Figure 4 is a plan view
asshahiengoaxrpadgeaf; | andi ng doors and al so showi ng a

pair of the multifunction edge devices of the first
enbodiigemte &ach ssecmrhtt o7iev rahta effigestofembodiment of the
respective el evator door, the edge devices extending -

njud ttifaincdgace edgiesdengcher fiddie thidjedy Angengéernssgaygred to
| andi ng doors; Figure 5 is a plan view show ng a pair

a5t elaititny dbers, angexies Sfovindrarashitransnieters and/or
mul tjfunction edge devices, of WD,2004/ 094290 ,
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secured to a front_ edge of_a %%%gective el evat or
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Figure 2B is a‘bottom view of the multifunction edge
device and elevator door of Figure 2A;

Figure 3A is a front view of a second embodiment of the
multifunction edge device of the subject invention secured to
an elevator door, a series of infrared transmitters and/or
receivers extending vertically in parallel with a series of
illuminable elements on the edge device;

Figure 3B is a bottom wview of the multifunction edge
device and elevator door of Figure 3A;

Figure 4 is a plan view showing a pair of landing doors
and also showing a pair of the multifunction edge devices of
the first embodiment each éecured to a front edge of a
respective elevator door, the edge devices extending in the
space existing between the elevator doors and landing doors;

Figure 5 is a plan view showing a pair of landing doors

and also showing a pair of the multifunction edge devices of



space exi sting between the el evator doors and | anding
doors; Figure 6A is a side view of a beam spreadi ng
wo eovg/0ossenbl y that may be used as the il um PebiGB2004/001764
element; Figure 6B is an end view of the
beam spreading I ens assenbly of Figure 6A; Figure 7A
is a side view of a transpargnt bl ock that may be
used as the illum nable elenent; Figure 7B is a
tlper speohbv e fdnt heaichl Wwenahi® tel efrepkont fddge eof a
7A, and Figures 8 and 9 show further forns of
regdpet ab| €1 cebeseniiooThethier stigenbediinent eafcetiding in the
invention is illustrated in Figures 2A, 2B and 4. In
siba glrex 24 1 hdp b etlgesn evlhe e Ildva tsor ciroes tad tlemsl ffnploors ;
edge of elevator door 12 and has a series of infrared
t ranBhgrtte ngzandsora r eddievi mjedeviices IHeampspreéadimg lens
with a series of illum nable elenents generally
aglesnighnt edat6ma¥heet nansniast thg addiodnedde Elegent ;
devices 14 are of the sane type as those shown in
pri oFigwreFicguris 1an Fel | view odblthel baant spreadaype lens
of several types, as will be subsequently nore fully
ageswbivedf Theugevbdes 14 and illunminable el enents 16
share_ a common, housi ng 18 (which can be netal_or
pl asFigerAalBriflg side s ofnaFrgRrerarepheb lagksihpt may
18 is _secured to_the el evatqor door 12 by a series of
bgcHERE 28. tRRe L AURETEP R0 GSSNGES is covered by a
cover .22 which,is transparent, except for_a_seri.es Of,
oct EHGHFEr TR AdoR PATARSGNITE] YOPVdid USRRg 11 luminable

éisib e i ght as7 hown .j n WD 2004/ 094290
SheFERE2864 66164 F"Jures 2A: as al so shown in that
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element.

The first embodiment of the invention ig illustrated in
Figures 2A, 2B and 4. In Figure 2A, the edge device 10 is
connected to a front edge of elevator door 12 and has a
series of infrared transmitting and/or receiving devices 14
interleaved with a series of illuminable élements generally
designated 16. The transmitting and/or receiving devices 14
are of the same type as those shown in prior-art Figure 1.
The illuminable elements 16 maybe of severalhtypes( as will
be subsequently more fully described. The devices 14 and
illuminable elements 16 share a common housing 18 (which can
be metal or plastics material). As shown in Figure 4, the
housing 18 is secured to the elevator door 12 by a series of
gcrews 20. The front of housing 18 is covered by a cover 22

which i1s transparent except for a series of rectangular

windows 24, textured for diffusing visible light, as shown in



the cover 22. The infrared receivers are "blind to
the light of the coloured di odes because of inbuilt
w0 pdogasego filters, so there is no need to proRCTHEB2004/001764
cover screen. However, it may be necessary to
separate and shield the illum nable-element circuitry
fromthe infrared device. cirguitry because of
possi bl e interference. The second enbodi nent of the
FigWE8E | Qi Sakl ld1dd akBEwhnn ifri giH=es 8AgudB, anthd. ihfrared
Figure 3A, the edge device 30 is connected to a front
dedgecof1elpint ehrdooh 32 pagpbasite tseanEgsadnt heortions of
infrared transmtting and/ or receiving devices 34
tkxt eaderg2bn parallel with a series of the illum nable
el enents 36. The transmtting and/or receiving devices
34 w@he ahfrheedameceyperas atrkos®ldmoin tion thei driglatt of the
Figure 1. As with the first enbodi nent, the
cblbumedadiedet dreraissS® fmpbuid tofinfreregdpbtlthus, 3@ there
subsequently nore fully described. The infrared
idevicc el ttmde¥dVide nabkevelrerramssg6 shevever, compay be
housing 38 which is approximately twice as wide as the
ngcgsERFY1sof separptestardrbediindist . the sHdwWRInRE gnalement
5, the housing 38 is secured to the el evator door 32
chycaisawi efromf ther ehBfgprepn dryire Sincwd bt rapeguse of
devices 34 and illum nable elenents 36 are separated
Possibd endisier§ e¥8™6¢ -a central web 41. The front of
r .42 whi,ch .is
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é@rngWﬁ§kE% Qﬁgkgged transmitting and/or receiving devices
34 extending in parallel with a series of the illuminable
elements 36. The transmitting and/or receiving devices 34
are of the same type as those shown in prior-art Figure 1.
As with the first embodiment, the illuminable elements 36 may
be of the types that are subsequently more fully described.
The infrared devices 34 and illuminable elements 36 share a
. common housing 38 which is approximately twice as wide as the
housing 18 of the first embodiment. As shown in Figure 5,
the housing 38 is secured to the elevator door 32 by a series
of screws 40.
In Figure 5, the infrared devices 34 and illuminable
elements 36 are separated in the housing 38 by a central web
41. The front of housing 38 is covered by a cover 42 which

is transparent except for a long narrow window 44, textured

for diffusing visible light, as shown in Figures 3A. A



the transparent cover 42 and forward of a series of
the infrared devices 14; the device cover 45 could be

wo oooamel290 nt egral with the series of infrared BewGBe®4/001764
14 in the housing 38. Figures 4 and 5 illustrate the
relative position between pairs of elevator doors 12,
32, each carrying an edge deygce of the invention,
and a respective. pair of |anding doors 26, 46, found

p&PaBBeN §&£86nd01 chhendit-bWi rindewnsi H0f dhed!igy al @ontinuous
The thickness of the edge devices is such that there

ihBrasefif de ot c€bear A hetitean Fheuaet 5) dehat dites behind
devi ces and the surrounding stationary structure of
thée wlammtaarenel bovehatd 2vesnd cdlormmverenf of ddwcies of the
el evator car is not inpeded. In the first and second
ipfibededenies;idde RX; antieTXlevdese gnaveond S ncfibdr bs Lormed
and 5 are to indicate that all of the infrared
integiraér wevhcaeheldseBilesard onnfflreredspdevives |lgftin the
el evator door while all of the infrared transmtter
hdugiivogs384, 34, are at respective opposite positions
on the respective ri%ht el evator door. Each el evator
door Féaures 4hen@verllvsicaist khe selpivefposition between

transmtter devices and a series of receiver devices, |
PHLER ChecdENpLoneAPars 3ari 23, ofachearvEind et RAgaMEvice
transm,tter devices being on the other elevator door.
ofisthe &VEBkioProfPfi guresPachnyesPaikeot ekaRf+Rg doors 26,
surfaces of the covers . .42 can he vjewed

48bl £RUHBFAY OMaRACR Mk @ itéﬁeo}oglﬁélagpb?%ﬁng the elevator.

ppraachi ng t he or fromejther inside or outsid .
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shawn .i n . W0.2004/ 09429Q PCT/ G82004/,00.1764 i e
B PR S gre . RRow T gt o, Sifes and
qﬂgiéﬁ%¥§%9§%§éss%gt§ohgg§ %%?ﬂggﬁbgegfr@hgyelevator well

signha

that vertical movement of the elevator car is not impeded.
In the first and second embodiments, the RX and TX
designations in Figures 4 and 5 are to indicate that all of
the infrared receiver devices 14, 34, are on the respective
left elevator door while all of the infrared transmitter
devices 14, 34, are at respective opposite positions on the
respective right elevator door. Each elevator door could,
however, have both a series of transmitter devicgs and a
series of receiver devices, with the complementary series of
receiver devices and transmitter devices being on the other
elevator door. As is evident from figures 4 and 5, the
external surfaces of the covers 22, 42 can be viewed
obliquely, and thus are vigible to a person approaching the
door from either inside or outside the elevator

Two types of illuminable elements 36 are shown in



that conprises a coloured light-emtting di ode (LED)

62 that sits within a cylindrical plastic |ens 64
whanoioge290 par aboli ¢ i nner section 66 and an eP¢T/pBR@al001764

outer section 68. Although a parabolic inner section

I's used, the inner section could be any conic section

that has an eccentricity of wpity or greater

Combi ning a parabolic inner section with an

raluirld Galareuer $met E9RshasypeenchQUBHoWA DR FEHYNres 5, 6A
effective at producing even spreadlng of the Iight

andate ) asRRs dHDugh a tl%@'aﬁeﬁéérﬂaiﬁf?e@ér pﬁ QYOi Ei%aed 60
ens

pattern of |ight energing fromthe a dim

tient compi8daand bolghre@xlegher emdiedncoliviiee (LEDSAE2 that
The plastic lens 64 redirects light fromthe LED 62

S sasritthigpeadlifdrlicgit plastie eknrgauehattingchiparabolic
of the array as it passes to the inside surface of .
irlnerpl| asddtciali f fedsemndl. ahn éhdipkhiehlandusecondection 68.
enbodi nents, the plastic diffuser 70 is forned by the
Nladwacth wepdirbbod ingiwnadovsc 2doants 4k adbs chiebédner section
above. As can be seen in figure 6B the diffuser 70
ativfifdides airhe donglat selottionl bhgitt bdisnahl gcardticatéryl b§ unity
of the elongate direction of the array. The second
Qyperedievt i |Tumkiabne el eruabdsic shonari seckigur evith an
7A and 7B consists of a light-transmtting body in the

glkipoical (qurahaathi Pl das dasibdleowss keybrgvaryreffective
face 82 and a reflective back face 84. At |east one
HF RIRAUG g fen sipg@edachas s &ésés&r tsﬁtt PRESPEUEhrough
Hﬁg untedeihereon for_ tran n1tt|ng ﬁCh t hat
the B @%"clﬁ’ 22184 of AN HRVEEER 21 BR t%ﬁ t R/a agPlﬁeemerglng
ront 82 T, enmbadi nent .of Figure 004/.094290 .
T CBDBOAOB AT 19 ST AT S EPLeas Atk WOt adeBheTior
ectlve angl ed p05| i ons 2 of é$e ends

R MR o e e e

from the LED 62 so ag to spread the light in the elongate
direction of the array as it passes to the inside surface of
the plastic diffuser 70. In the first and second
embodiments, the ?lastic diffuser 70 is formed by the
respective diffusing windows 24 and 44 described above. As
can be seen in figure 6B the diffuser 70 diffuses the light
both longitudinally and laterally of the elongate direction
of the'array.

The second type 36B of illuminable element 36, shown in
Figure 7A and 7B consigts of a light-transmitting body in the
form of a transparent plastic block 80 having a front face 82
and a reflective back face 84. At least one of the sides of
block 80 has a bicolour or tricolour LED mounted thereon for
transmitting light such that the light reflects off the back

face 84 toward the front face 82. The embodiment of Figure



sits on the front face 82 of block 80. The plastic
di ffuser 94 may be forned by the diffusing wi ndow 24
w@rood4h902p0 t he respective first and second enbpdi/GBR03/001764
It may be possible to dispense with the diffuser 94
if the reflective surface 84 can be sufficiently
evenly illumnated by the LB (s) , and/or if it is
itself capable of scattering |ight incident upon it.
7 Tees Bivor KLHEDS | 86 eff @ atdurdied arpriempsdtciwecrigled positions:
except strictly speaking for its ends which as :
9¢end?onédtalsowndmvat thrylleoodk 8hanf &r pdaptric Gigfuser 94
Referring to figure 8, another formof illum nable
sietemanttiast vont ghace r&h o thlogk Bty Jhe phastic diffuser
formof a cylinder of transparent acrylic plastics
S%piali e [eynERRBPEXHS )difiwsied whadgiedt LI EDs46g0f the
100 at ;respective _ends thereof. The ends of the .
resPERbeYe bgaysgealaiieS%?% epodingntgngi tudigialbamaegsible
and, the LEDs, are disposed with their optical  axes
CQi F LR T A Bhig? tTHRE | Ursdt 2¢nhd fobhg @%{flﬁctW%tS%%ﬁ-ce 84

31 PacRrEE S5t BgE LI RUPGY of LOPHORaFeq PBrioys (=)  and/ox
| t aof Lindrical section. .This flat .surf |

E PO o 9 1h AP G5 BPRECErySohbt BPEatnEbagEE JSn 1t
7 onBB REE" ERghe FhErrthle e Fisalt e ctar Ay mcent

i "EN Fom S and’
‘ b _ 102 : . .
st E%ggﬂ?fvéa%ﬁﬁ?*éiéggﬁﬁég i ?12&? h‘gﬁ(%%l?f ‘I%\% 2‘“’1‘55‘;2/l &Q%g {%Bg@"@e have

aﬁ%‘i\éﬁdgr? Qh%nﬁgggg%éjﬁiwst_i cularly suited to be

unted int evise so as to protrude to be

easi R £ehSin erBY %ﬁ@e 8aPPERSERERY A& ebeva Pluminable
doors. An WO 2004/ 094290 PCT/ GB2004/ 001764 13

edddichiconals di f fugae ehampht tthug BBE0d6 bennNeReSF3h of a
The LED(s) of each illum nable el enent of the

haredeing of  transparent acrylic plastics material
(eg.PERSPEX®) with red and green LEDs 98, 100 at respective
ends thereof. The ends of the cylinder body 96 are normal to .
its longitudinal axis, and the LEDs are disposed with their
optical axes directed along the length of the body 96. A
flat rear surface 102 is provided along the length of the
cylinder, eg by grinding or otherwise removing a segment of
the cylindrical section. This flat surface is coated with a
white reflective material so as to function analogﬁusly to
the surface 84 of the figure 7 embodiment. Light f£rom the
LEDs is reflected and spread by the surface 102 and exits the
cylinder via the curved surface opposite the surface 102,
Being curved, this surface 1is particularly suited to be

mounted in the edge devise so as to protrude to be easily

visible by someone approaching the elevator doorsg. An



enbodi nents are at | east able to indicate one or both
of the colours green and red. The follow ng chart
w0 paitoa2e6 t he colours displayed with corresppeliGBg004/001764
actions: Col our Corresponding Action 1. Geen glow
i mredi ately: Doors start to open; 2. Red glow, after
del ay: Doors are fully openedz 3. Red glow, after
delay: Lift called to another floor; 4. No gl ow
abddtdoase Qilfifnseosddnent Mliashimgy tderbsohecessary.
"Cl ose Doors' button pushed; 6. Flashes red Door
nudgitihg aEDi(eat ed. ezbkd dilveioebliel elgmeacded the fOregO:Lng
operating the LEDs in this way is kn own per se in
eptdestinferglsds reard lessrmmabde ¢b indplcerentati omr bathhef the
present novel application will be apparent to the
ardiousls |deekn nanflerad.. AhouEblbewiagr shgartenindicates the
shown in figure 8. Drive circuitry 112 for the LEDs
g oG chamtaasd iwitds porisee sperdhpanadst 1 eoaT a
controller 114 which also controls door operatlng gear

116. CH©usbntrol ler is responsive t%gasgﬁwagau
instructions 118 (e from persons usi ng t he
Tl Grass )9lowmnimestaledtback frioRPraoBEapbsFei gRen

sensors 120 and the_infrared receivers 1éu?‘ge3| des élje

%_EVE\%e é?hlcé'li"t AT v&e17%ht soUlPRREF n3Ffie ¥ nPBEne

1 | um I
Do AL S e TS S b v o ePé Ea?ﬁ%b"a%“w%?lﬁaﬁ?r floor;
Lgrebzent but their light out puf i ggr% Egg E%gedy

"or nulti-el ement stn%o Wre o

Pl agi | C U'd FESLE si de | Eraced,det 8at Bhshed;
LTyt 18 2085 6L d850085

asse 004/

ECTEH{BA0) ?4/99&764 requ're theDBéFoﬁﬁdgﬁﬁa gezqéseed.

previously nenti oned. vari ous col ours™wo

prOV'gﬁ@gd?Xvécgfﬁdeﬁkf”ﬁbe&Ed §S¥e%§eré¥ﬂﬂdxkﬁ§ LEDs in
necessary. Electrolum nescent plasti
this way is kn own per se in other flelds, and its manner of
implementation in the present novel application will be
.apparent to the man skilled in the art. An outline
arrangeﬁent is shown in figure 8. Drive circuitry 112 for
the LEDs 98,100 operates in response to commands from a
controller 114 which also controls door operating gear 116.
The controller is responsive to user input instructions 118
(e.g. from persons using the elevator), and to feedback from
door position sensors 120 and the infrared receivers 14.
Besides the LEDs, an alternative light source in the
form of newly-developed electroluminescent plastic wires, may
be used. Such materials give out a rather dim light at
present, but their light output is improving steadily. A

binary or multi-element strip or wire of such plastic could

be run alongside the infrared detector assembly and would not



wires would al so all ow conpl ex shapes and nul ti col our
5 patterns of light emssion to be created. The wres
wae@4/0bapied as coaxial cabje, with phosphor (POI/GB2004/001764
exanple, ZnS) in the cylindrical region separating
redhe teno ttenducteor fof thiee dédlfueerFi gresiousliyustmeatéoned.
a sinple exanple of such a device. Two strips 104,
Vangidusf ebdotirs| wawlked cbat prsrwdialg (bye acdrig@tinsheone, or
red) are provided, each driven by a respective )
soxndl at otrips, aElOnacekAdWl - perEkect Pywnpingecent plastic
distributed nature of the light produced by the .
wiies pslowl ek e 21diTW usempdisghe shap@f nghdpemulticolour
necessary and the strips can be nounted directly in

paHeeEhanpEl ldahh opsissiengiredy grgabed. on SppBitss are
so that they forma flush edge in the sane wa s do .

EOHUQi 49 (AT bR ke § T4t rltesPior GIGE. SHRIRIG )S) in
arrangenents for this enbodi nent correspond to those

the' Cyihuteleal AFPIAPD, REPERBOAPRRRES GHO [FORAiGiorE of the

elfnent herein described | end thenselves to
cgbl@ngenent as a elongate array with the el ements

b ially.end-to-end, perh ,
PUSLERLE LY, PIUSESSERE < PELASPE SERRGRLS: ol cevice.
f ] 2. 1n.th i AU

SO LAgHS SRR 8L LIHIRACE ShepERin  (one

gg%gﬁdimmy ﬂédﬂsa%%hﬁrgbﬁﬁéa?fé%éﬂ“ﬁ!fvé@ Wb gh Mddective

j or they may Separated by the structure

0§HE@9%F29?15E? LERS asTheFIOWS <2 enRodidieiihd Mistributed

suita or the installation of figure 2. It may

naktieenati Vel beighrangeshase® synotige| igkei9fs, a separate
alternately red and green strips end-to--end which

aweel,de-ead eiiOn20 A9 D P OH B4/ QY Ghe I diliseldan be
to the structure of figure 3. Substantially end to

mounted directly in the channel sections of figures 4 and 5,
on suppofts so that they form a flush edge in the same way as .
do the diffuser elements illustrated therein. The control
arrangements for this embodiment correspond to those of
figure 8.

All of the embodiments of illuminable element herein
described lend themselves to arrangement as a elongate array
with the elements substantially end-to-end, perhaps separated
by the infrared elements in the inter leaved embodiment of
figure 2. In the embodiment of figure 3 the elements may
abut end to end (in the case of the figure 6 embodiment it is
the diffuser elements 70 which will abut) or they maybe
separated by the structure supporting the LEDs. The figure
9 embodiment is suitable for the installation of figure 2.
It may alternatively be arranged as a single line of

alternately red and green strips end-to-end which would lend



end thus is to be interpreted to include the

interposition of sone relatively short structure
wheimoendt he el ongate illum nable el enents. VWT/€BRGva/001764

present invention has been described in its preferred

enbodi nents, it is to be understood that the words

whi ch have been used are morﬂ§ of description rather

than l|imtation, and that changes nay be made to the

ihgggﬁt%%ntﬂgtéﬂ%ﬂcéﬁ%@"éfnﬂléﬁQQWBts SRARe st idafivnedhd to
e appended clains. Each feature disclosed in

ehal éhﬁe% ficad oMy e detd jhochudesnbhenetapsBition of
/or shown in the difawings may be incorporated in

b&% | peantdielyndependent byrobraiber betveerosathandd tdngate
illustrated features. The text of the abstract fil ed

iherewriablies snepratted here as part of the

speci fication. An edge device for an el evator door

i ncl wigg canind ggedent atnaynoiohnhear eedelr atesmitilerd in its
and/ or receivers and a proximte elongate array of
pudfgrmablembelddmenits;, Hat Asakpaps uedeestdnd tbeatathe words
substantial part of the length of the door. The

wHildlni nabd ebeérmeses ane adapdedofo desdripmiionateather than
when the door is in notion. The two arrays are
dirsipeseidbn N and cbhabn cbandesy mﬂYubﬁumédebéqKﬁhﬁth@Yentlon
vertically interleaved or extending vertically in

widredu | depatt i xemekt s VIS QPR 4299dedpned by  the appended
PCT/ GB2004/ 001764 16 CLAIMS: 1. An edge device for a
Ppovred door, conprising an el ongate array of

i nfrared transn1tter and/ or .recejver e|lenents, % %ﬁ %
el ong@@&h zfrefaéy“%ﬁdlllslcl}ﬁlsﬁgbll’é e bfenect B tlyhgen term

i 1lum nated mh door ,i s open so, as,to .
includes the c¢ alm;3 é/or s%own in the %%aw1ngs may be

incorporated in the invention independently of other
disclosed and/or illustrated features.

The text of the abstract filed herewith is repeated here
as part of the specification.

An edge device‘for an elevator door includes an elongate
array of infrared transmitters and/or receivers and a
proximate elongate array of illuminable elements, both arrays
extending for a substantial part of the length of the door.
The illuminable elements are adapted to be illuminated when
the door ig in motion. The two arrays are disposed in a
common carrier structure, being either vertically interleaved

or extending vertically in parallél with each other.



vi sible to persons approachi ng the door, each
illumnable elenent being itself, elongated in the
waleooeo9420m of el ongation of the array, the ilPCRGBaDHO01764

el enents being arranged substantially end-to-end. 2.

The edge device of claim1l yherein the infrared

el emrents and the illum nable elenents are di sposed in.
cLaA&mgenmon carrier structure. 3. An edge device for a

power ed door, conprising an elongate array of

infrared transmtter and/or receiver elenents and at

| east one |k%ﬁg1aabLe el ement which extends wth the

array for & GNt S t2 oPOVRESFerfidF t hEPBBF181ing an

elo&@dtwhl%&ﬁ&?‘adﬂpteﬂnf@aﬂ@dl|fﬂ&hﬁﬁi@geﬂheanﬁh%rdoQ%celver
IS open sqQ as to be visible to persons approaching

ele@ﬁgt&oorangheanln??@?@ﬁtﬁleﬁﬁﬁ%% aifd tifduitinadysy &dements

adaidrledmiRple £ BRDhat 881 Rledi $PRSQDJN B COITRNo as to be
carrier structure. 4. The edge device of claim2 or

visdidiem %Ommr@qnst harreearbhngarther dopructearehi d1lduminable

1 nel Vi f, ecedi :
cLe Bl FETERett, BN 15 P ARG S psacion
of |¢h@suaﬁn§yxﬁ th¢unlhhbmenableneaﬂsmeﬁtsThbedagicanﬁanged
[ dhe ipfrared el enents are vertically
Sux&ﬁ%% eaggﬁ hékgerles of illum nable elenents

along t he Iength of the array, each adjacent pair of
il nable elenents being separated by a .
re pectlw\j1 v@?%%o&ﬁﬁ@%ﬁbo Cf%éﬁfBOL/W 40 1Fhe intrared
eldnfefrf‘c&f etdekapenl luhinibecedlemdnysCarofd amyo P& cdiaNGommon
ai s mhereln the infrared el enents extend

Ca?ﬁ%ﬁF SN TS first side of the device, and the

illum nable el ements or series of illum nable

3. An edge device for a powered door, comprising an
elongate array of infrared transmitter and/or receiver
elements and at least one illuminable element which extends
with the array for a substantial part of the length thereof
and which is adapted to be illuminated when the door is open
g0 as to be visible to persons approaching the door, the
infrared elements and the at least one illuminable element

being disposed in a common carrier structure.

4. The edge device of claim 2 or claim 3 wherein the

common carrier structure is a channel member.

5. The edge device of any preceding claim, wherein the
at least one illuminable element is a series of illuminable

elements.

6. The device of claim 5 wherein the infrared elements

are vertically interleaved with the series of illuminable

elements along the length of the array, each adjacent pair of

the illuminable elements being separated by a respective



el enments extend vertically alongside the transmtters

and/ or receivers on a second side of the device. 8.
wab@4meeigeo devi ce of claim 7 when dependent fr oPeTGRRIUH/001764

4, conprising a barrier nmenber extending

longitudinally in the charifel to separate the first

and second sides of the common carrier structure. 9.

1nfgg§egdg§eggﬁtce of any preceding claim wherein the
| east one illum nable el enent includes circuitry
that IS positioned so as to be isol ated agai nst

| nyer f ehanCealEoRLy¢bECHE! hifyUpkLizadnbY clBenkntharedn che
transmtter efenents. 10. The edge device of any

infpereeddisigmerdism @@mdswﬁgu@@l\l@ @ cA| ﬁﬂyS@orﬁtftﬁJr@% the
devﬁ% gﬁgz %£e|$glca§8gglgfeﬁg?ﬁntllB@ %@Qh%seBQWEQﬁﬁmﬁﬁable

an-in I'on that oor is closing or is
elembnus b&t@h@B@efthcdmﬁywﬁﬂpngmw@@ethé angnghigkaicss apd/or

9 wherein the ch I.Lum npabl e el enent
rec@&NﬁFlsgg & P&EN @Fﬁp elé%tggidﬁsﬁégcent wire. 12.
The ed%e device of any of clains 1 to 11 wherein the
or eac i1 lun nahl e, el enent d in .
O oSG ocRETE= A 5Lagn ] s Eepldl Hlom, p1aim
4, aamp&%fls%gl gsbérfgeﬂnaneﬂ@éﬁgexwmtizg@rmhémummaim the
el evat or door. 14. An edge device il

chwlng:%rﬁeér%ﬁﬁg%& e 568 o@&égéeé@t E/ & 13‘%‘% common

carkd S mBnsiQnand being configured to be dlsposed
substantlally end-to-end with other such el enents,

the el ement conprising at |east one | ocalised source
f dightp lf?é‘%dg% l{ahtcEm 1 MR p.bdaGe; dimpasedal et the

sald el ongat e mensi on. 15. ‘The el enent of claim 14
at whea et nonbe illumingitlee element includes circuitry that is
positioned so as to be isolated against interference £from

circuitry utilized by the infrared transmitter elements.

10. The edge device of any preceding claim comprising
drive circuitry configured to cause at least some of the
illuminable elements to flash as an indication that the door

is closing or.is about to close.

11. The edge device of any of claims 1 to 9 wherein the
or each illuminable element comprises a length of

electroluminescent wire.
12. The edge device of any of claims 1 to 11 wherein the

or each illuminable element is as claimed in any of the

following claims 14 to 30.

13. The edge device of any of claims 1 to 12, being

configured for use on an elevator door.

14. An edge device illuminable element having an elongate



| ement conprises a light-spreading lens, and a |ight

diffuser or diffusing the spread |ight. 16. The
web@apnt29of cl ai m 15, wherein the lens in one BXI/&€B2®4/001764

cylindrical wwth an elliptical outer curvature and an

i nner urvature;such that ligght is constrained to

| eave the lens 'ith a generally equal |ight intensity

dlmé%sféﬁ Qﬂa%élﬁg EBﬁfl?H&‘@& g4I ¥at Higpokéd Ghpsekereally
claim 16, whérein the inner curvature Las an

endet@eemdumly otheipisuchoelgreats,. the eipmeBlefalPréping at
1ea§~%1 Me 1390@4%5&& theddanes s cyry ;é"l‘ftur§nd' ag al?%ﬁé‘b&hi@tlng

enent of any of clalins 15
surﬁmeeedmspredLa@hngssandeeﬂgnaaﬁecdnm@msepntr|coIour
di ode. 20. The el enent of claim 14 conprising an
el ongate light- transmtting body having a reflective
face, theel ighdmeanur o dieing arr awﬂgeriein d:iheecﬁ.lllhghnable
toward the refle;fjve face

h li I .
lempRE FPBRT LREE| A Jr%m%éﬁ‘ﬁsﬂg% 19 srﬁ%‘{.ﬁé P diffuser

orViaraubynbhenes agecblienaeht .21. The el enent of cI aim
20, having a second |light source arranged to direct
light toward the back face, the light reflecting

t hegef r opexi thaft f s PB1tdien hisghi/hbiranamthéi Ngns eliemert axis
via said further face. WD 2004/ 094290
s prileszdoalowitbian 191 bipt Tral QWA ICHVRT WM 6 inner

urdhtHeapP délft':kpgtﬂag' flfl%%r 1§ Oc‘}ox%tgfét'}?hég kicghte £0d t£RE lens

via said further facé. . The el ement of claim20 or
ithl aveareral e @qu@hchlghtgm’lt@@@ﬂ@éf i fkboBetmpe gqn the

ek d of the light- transmtting body. 24.
ut.?% %]%'a %tree”

of claim 23 wherein an optical axis of

17. The element of claim 16, wherein the inner curvature

1as an eccentricity of unity or greater.

18. The element of claim 17, wherein the inner curvature

1as a parabolic shape.

19. The element of any of claims 15 to 18, wherein the

light source is a bicolour or tricolour diode.

20. The element of claim 14 comprising an elongate light-
transmitting body having a reflective face, the light source
being arranged to direct light toward the reflective face, the
light reflecting therefrom exiting from the light-transmitting

element via a further face thereof.

21. The element of claim 20, having a second light source
arranged to direct light toward the back face, the light
reflecting therefrom exiting from the 1light-transmitting

element via said further face.



:he or each light source is directed along the axis of

:longation of the light-transmtting body. 25. The
web@apnt29of cl ai m 23 wherein an optical axis OPCT/GBe00ai001764

each light source is directed at a acute angle of the

axis of elongation of the ljght-transmtting body so

as to be incident on the reflective surface. 26. The

el ggentpof anymeheChai BBa2R £ 82 vhekempriBeng! hOBEffuser
transmtting body is of generally cylindrical section,

fort Haffusliogt lveghsuerdtdngevidg £33t thusithgr bl y a
flattened portion) of a circunferential surface
thereof. 27. The.-elenent of any of claims 20 to 25
whéBei nThexedgmernftoroft hel ainds2Phered], whwrein the or each
. bight-transmtti.n LS ge LLy._of ri LCq4
R i - S
rafeparddnis Hdir.eon, wherein each |ight source is
adapted to emt light of a different colour to that
emtted by the other light source.. 29. The el enent of
anp40f elhai i\ 2Rrdto A8 othelei 76 t hRevEeineanhobkdhbl axis of

source is a diqgde. 30. The, el epent deyice of c|laim 29,
“hephekei se¢he ]drgfgacﬁouFfFGht“‘%od{T’géeqﬁ%e i &%uLﬁﬁr axis of

:1ddd00l o diafle .1 ight -t ransmitting body.

25. The element of claim 23 wherein an optical axis of
-he or each light source is directed at a acute angle of the
axis of elongation of the light-transmitting body so as to be

incident on the reflective surface.

26. The element of any of claims 20 to 25 wherein the
light transmitting body is of generally cylindrical section,
the reflective surface being a portion (preferably a flattened

portion) of a circumferential surface thereof.

27. The.element of any of claims 20 to 25 wherein, except
for the ends thereof, the light-transmitting body is generally

of a prismatic section.

28. The element of claim 21 or any claim dependent
thereon, wherein each light source is adapted to emit light of

a different colour to that emitted by the other light source.

29. The element of any of claims 20 to 28 wherein the or

each light source is a diode.

30. The element device of claim 29 wherein the or each

light source is a bicolour or tricolour diode.



