WO 2004/094290 PCT/GB2004/001764 | MULTIFUNCTION EDGE

DEVICE FOR POWERED DOORS The invention relates to an edge
wWaeHitER2pbwered doors, such as elevator doors, and more PaRriGEHzh/001764

to an edge device that functions botH as a safety sensor and as indicator

lighting. It is known to position infrared light detectors on the facing edges

of elevator doors to allow beams to pass between those edges for

preventin%ﬁ%ﬁ&d@@&%@ﬁ&@%@%% doarErEl

system has a series of forty infrared transmitter diodes spaced in an array
along substantially the whole length of one of the elevator doors, each

diode transmitting a beam of infrared light, and a corresponding array of
receivaidiodesvatrrespective facieg pasitioas ordhe othev tloer fobr powered
receiving the beams. An object passing between the doors breaks some

FPEE beaMS harkBthe ldvors wnlylelese whaendllwriise beamstialabeento an
sensed b)t/,the correspondin%]r_eceiver diodes. An improved version of

LR SRteewita thibBHimiRERndCGEteforz ot Rids S ¥RBRA. and @S
;{g@g:ﬂ@g{g\éedl\@ jon has the pairs of diodesextending in a plane as
e

scribed above, but has additional transmitter diodes that transmit

infrared bepans abam angle ouiwaksly ehthatplane; agd@daifiofators on the
receiver diodes for receiving light reflected from the beams by an object

feidmgattigegh abt yéemahepldns s closestblerntekingitizse tplapesforbetween
D e S P A% 1003Ye when persons are between
the doors. One known system has a series of forty infrafed
transmitter diodes spaced in an array along substantially the
whole length of one of the elevator doors, each diode
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. An improved version of such
system, with a three-dimensional ‘detection zone’ 1is also
knowr:. The improved version has the pairs of diodes
extending in a plane as described above, but has additional
transmitter diodes that transwmit 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 vyet in the plane, is close to entering the
plans; for instance, a person approaching or sgtanding in

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



.front of the doors. This is illustrated in Figure 1. 0 For both practical and
aesthetic reasons, visible lighting is desirable along the facing edges of
elevator doors. In one aspect the present invention provides a means of
achieving this. According to this aspect an edge device for a powered
door comprises an elongate array of infrared transmitter and/or receiver
elements, and an elongate array of illuminable elements adapted to be
illuminated when the door is open so as to be visible to persons
approaching the door, each illuminable element being itself elongated in
the direction of elongation of the agray, the illuminable elements being
arranged substantially end-to-end, There is only limited space to

accomwnodate infrared tdeieTtormand dightingon-the adaasof the 111 e
powered doors, Therefore preferably the infrared elements and the

LiehNAEB e S e ARHE L HiSHoSE iR Be clinmian caftss srlicetevitor
seaethergspedt, the subjestdnyention pravides an edge deyice for a

powered door, comprising an e€longate array o? infrated tranamitter andlor

oieceidesiongentsland dtdeastione Humindhiepipmentwhickexterdse
with the arra#/e%n which is adapted to be illuminated when the door is
0 be

Spelf sBAS Vil EFBEF &R s Hp prd SAFAGNETdGT, He infaread
relementerand sthe 8t least onecliuminallg.dement heingdisposed.ina.,

common carrier structure.

of illuminable slements adapted to be illuminated when the
door is open so as to be visible to persons approaching the
door, sach illuminable element being itsslf slongated in the
direction "of elongation of the array, the illuminable
zlements being arranged substanti ally end-to-end.

There is only limited space to accommodate infrared
detectors and lighting on the edges of the powered doors.
Therefore preferably the infrared elements and the
illuminable elements are disposed in a common cérriar
structure.

In another aspect, the subject invention provides an
edge device for a powersd door, comprising' an elongate array
of infrared transmitter and/or receiver élements and at least
cpe illuminable element which extends with the array

and which is adapted
to be illuminated when the door iz open s0 as to be visible
Lo persons approaching the door, the infrared elements and
the at least cne illuminable elemsnt being disposed in a

common carrisr structure,



3 Preferably, in a first form of the edge device, the common carrier
structure is a channel member; the at least one illuminable element may
be a series of illuminable elements. The infrared transmitters and/or
receivers may be 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 infrared transmitter
or receiver. 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 ejements 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 electro luminescent wire. Alternatively the or each element
may have an elongate dimension configured to be disposed substantially
end-to-end with other such elements. The element may comprise at least
one localised WO 2004/094290 PCT/GB2004/001764 4 source of light,
and a light-emitting surface disposed along said elongate dimension. The
illumirakieetapient nay comprise & bght-spfeatlingddgs (deafeeally ehe

cover lens) and

common carrier strmcture 1ls a chamnel member; the at leash
one illuminsble element may be a sgeries of illuminable
elements. The infraresd transmitters and/or receivers may be
vertically interleaved with the series of illuminable
elements along the length of the array, each adjacent pair of
rha 1lluminable elements being separated by a respective
infrared transmittér or recelver,

Prefei‘ably, in a second form of the edge device, the
infrared elements extend vértically on a First side of the
device, and the illuminable elements or szriss of illuminable
elements extend vertically alongside the transmitters and/or
;‘eceivexe 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 zides of the common carrier structure.

The or =sach illuminable element may comprise a length of
electro luminescent wire. &lternatively the or sach slement
may have an elongate dimension configured to be disposed
substantially end-te-znd with other such elements. The

element may comprise at lsast one localised



preferably also a diffuser for diffusing the spread. light The lens may be
cylindrical in one axis, with an elliptical outer curvature and an inner

- WOoQuNaassuch that light is constrained to leave the lens as BGHpB2itAH 764
generally equal light intensity at all points on the outer curvature.

Preferably, the inner curvature has an eccentricity of unity or greater.

More preferably, the inner curvature‘has a parabolic shape. Preferably,

the lens is mé%e of clear plastics material. Alternatively, the, or each
Soﬁlﬁﬁ%ngélele]l Bt r%%@ go?nﬁﬁﬁs%"aenméglﬁﬁgfg light- r%ﬁgml hﬁg%%%?/ along

=2 DAvinga, feflactive jace.ihe ight sourggbeing argnges ixdiregedight  may

toward the Teflective tface, the light reflecting therefrom exiting from the
cohghtitsansmiting elemeant via agfurthes fage-hbseefb These spayhe dens) and
second light source arranged to direct light toward the reflective face, the
pridiereidctingtherefrond EXiting frobw thelight visdmanitirgy eprwad vid ght
said further face. The element may comprise a diffuser for diffusing light

exiting Via $5@TurRdY faks THY b BEEH figHt sddtcehEy BE HispodbFd 2n
respective end of the li ht—transrgitti g.body. In one jment 2
6113’@%&}%?(% 0?1%}?61 cu %ﬁé:h SN .a%irax'mgaé & L%EE%Q:@[@@ 8%h that

optica e or eac source Is ecte ng the axis oF

1i%ﬁega@n&tﬂ%%ﬂ%%gan%i_tti%b%dyue@em@ﬁgemgn Qptiealaxis Qfith a
the or 5 each light source is directed as a acute angle of the axis of
generally equal light intensity at all points on the outer
curvature. Preferably, the dinner cuxvature has an
eccentricity of unity oxr greater. More preferably, the inner
curvature has a parabolic shape. Preferably,.the lens is
made of clear plastics matexrial.

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 second light source
arranged to direct light toward the reflective face, the
light reflecting therefrom exiting from the light-
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

gource is directed along the axis of elongation of the light-

transmitting body. Alternatively an optical axis of the or



elongation of the light-transmitting body so as to be incident on the
reflective surface. The light transmitting body may be of generally
cylindrical section, the reflective surface being a portion . (preferably a
flattened portion) of a circumferential surface thereof. alternatively the
light transmitting body maybe of prismatic section, except at its ends.
Thus the element maybe a transparent block having a light diffuser on a
front face, a reflective back face, and a side having a light source angled
to direct light toward the back face, the light reflecting off the back face
and being diffused by the diffuser on t front face. Each illuminable

element May.alsghave a second-side haying a-5econdHLSOME axi s of
angled to direct light toward the, back face, the light reflecting off the back

facelanddeing difffisethby Hatiffuserpgtic hiomt fabedivor preserdisly, be

the twao sides are o gositez_ id%s of the transparent block. Each light
so&%%%?terﬂﬂlib%f of & réspectiveaifierent ‘colour. The at least one

iluminablg,glemeniupay inghise: wimyiyy thatis pasiionsd seas heraliy
isolated against interference from circuitry utilized by the elongate array
of mflsredtimsdmirrsiPhe bR cTed 4661-HaY IFETFRER VeRSPEODrPITEion

Eﬁi@%@ L83 'gg %%%éigggﬁ%?eeﬁa@@igoé:{igmt%rgg £ACurzace
thereof. 2ltermatively the light transmitting body maybe of
prismatic section, except at its ends.

Thus the element maybe a transparent block having a
light diffuser om a front face, a reflective back face, and
a gide having a 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 fromt face. Each
illuminable ele;ment may also have a second side having a
second light source angled to direct light toward thé_ 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.
Bach light source may emit light of a respective diffexent
colour.

The at least one illuminable element may include
circuitry that is positioned so az to bs isolated against
interférence from circuitry utilized by the elongaﬁe array of

infrared transmitters.

The powersd door may be an slevator door,



of the transparent body. Preferably, each light source emits light of a
respective different colour. 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 is closing.
WO 2004/094290 PCT/GB2004/00(7(14 7 Preferred features of the
present invention will now be described, by way of example only, with
reference to the accompanying 8rawings, in which: Figure 1 is a prior-art
perspective view of a pair of elevator doors with a three-dimensional
detection zone created by a plurality of infrared transmitters and receivers
on the door edges; Figure 2A is a front view of a first embodiment of the
multifunction edge device of the subject invention secured to an elevator
door, a series of infrared transmitters and/or receivers on the edge device
being vertically interleaved with a series of illuminable elements; 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
multifupction edge device of the subject invention secured to an elevator

doBF % 8BRS inMArSF treFRTfitSR%ndgkt source is a pair of

light sources each positioned on a respsctive cpposite sids

of the transparent body.

pPreferably, eazch light source emits light of a

regpective different ocolour,

In the above embodiments, each light source may b= a

diode. The diode may be a bicolour or tricolour dicda. The

light sourcss or some of them may be driven by suitabls drive
circuitry so as to flash on and off as a warning that the

door is about to close or is closing.



receivers extending vertically in parallel with a series of illuminable
elements on the edge device; Figure 3B is a bottom view of the

WRLHAEAE edge device and elevator door of Figure 3A; FigunetAGB2a64/001764
plan view showing a pair of landing doors and also showing a pair of the
multifunction edge devices of the first embodiment each secured to a
front edge of a respective elevator dooF, the edge devices extending in
the space existing between the elevator doors and landing doors; Figure

5 is a PIan view SHoWiig 4 Tal ot faldifig EBREBhdiaE BRoMMG# bhimow be
8t the myltifungtion edge devices of WO 2004/094290
PCT/GBZOgO’Aflg%H&?%t %seef%%r&p\éyn%bo%ﬁlméht ShthibeEfRa A Font® the
edgeantespective Llenator daorfhe adge devices extending in the

space existing between the elevator doors and landing doors; Figure 6A is

a side Fieyuoéa beam-sprpadiog lens: agearaply dhatmay bewsed as thRir of
illuminable element; Figure 6B is an end view of the beam-spreading lens
258¥RbREof RRfoFE 647 FidureF A i Sileddeveins adranspaterntdivcicthat zone
may._be used as the illyminable.element; Figure 7B is a perspective view

S T Rt B MARE S Roh TR Sh R P L EED SHGRAFREF Lver
drmsaf ijuminahie clement. The first embodiment of the invention is

illustrated in ‘ ‘

Figure 23 is a front view of a first embodiment of the
multifunction edge device of the subject invention secured to
an elevator door, a series of infrared transmitters and/or
receivers on the edge device being vertically interleaved
with a series of illuminable elements;

Figure 2B is a’bottom view of the multifunction edge
device and elevator door of Figure 24;

Figure 3A is a front view of a second embodiment of the
multifunction edge device of the subject invention secured to
an elevato:_door, a serieg 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 view 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 secured 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



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

- woand/opsegeiving devices 14 interleaved with a series of illurhnEiB2003/001764
elements 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 several types, as will be

subsequently more fully described. The devices 14 and } [pahley, £
th@eﬁ@ﬁ@ﬁﬁs§ﬂﬁ@§ﬁﬁ%ﬁ% e %. & § %é & H%@ﬂﬁ*% e of a

mmon ﬁgu3|n% félg/v ich can be metal or pl%stics

material). As shown in Figws.4, the housing Lisisecuredte-theielgvdtor the
reﬁggrci%{ )t\'))? aezgﬁ}ag o!?] screws 20. The front of housing 18 is covered by a
opSQUET 225 whighyjsEanspareniiexceptias acaeridswof seetadgliat AMHE oI TS

24, textured for diffusing visible light, as shown in WO 21104/094290 1

PCTIGB2064/004 763 9 Figeed2Avasdiscdhoin redar fifheathgs  1ens

infrared devices 14 show throgfgh at respec_tivi tra.ns%géent éti“g)@nstqf
ashewovEr ZNathd TR HeetS afd Dlifd & ightof the  colotred

diodes, because, of inbuilt infrared filt LS sg@e@lé’s %%Q@leg Qgﬁgﬂ@@[a lens
covef SEFRER. I—rl’(?we:tvsér,?tnmaeynt%% %gcessary to separate and shield the

adHmingbleglement .Circgilry from the infrared device circuitry because of
possible interfereice. The second embodiment of the invention is

illustraiesiine Figures 3A sdRandiSWnciigard SAnsrecEge-dbviesBg-Rat may
be used as the illuminable element;

Figure 7B is a perspective view of the illuminable
element of figure 7A, and

Figufes g8 and 9 show further forms of illuminable
element.

The first embodiment of the invention is 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 elements 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 several-types{ as will
be subsequently more fully described. The devices 14 and
1i1lluminable elements 16 share a common houging 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
serews 20. The front of housing 18 is covered by a cover 22
which is transparent except for a series of rectangular

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



connected to a front edge of elevator door 32 and has a series of the
infrared transmitting and/or receiving devices 34 extending in parallel with
W8 e éithe illuminable elements 36. The transmitting and/®g TaaRIiIR01764
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 comman housing 38 which is
A SPtoRimately R agsvﬁae SEME holing 8%t &%%Hgfeemﬁil}b‘?me]rﬁfrared

A% shawnqin Figure oy fhe L@méégﬁe%_% wed %%%gs alqr g%qrt%ns of

by a series “of screws 40. In Figure 5, the infrared devic 4 an

cleminable- 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
excepliot ailohgsmedwadrdore 44, extured fondiffusmgtlisibleikgiit, as£ the
shown in Fcigyres 3A. A WO 2004/094290 PCT/GB2004/001764 10 _
SRaraifd el cdhadsig rrrair RiRdow S Yor e d Bf BaepBinlibl Shfrare® there
idevice covenes (shown,n Floure S\ sits behind the ransparentooser,
A2 8d forvard ot &Eeenies of the Tnirared Hevices 14; the device cover 48¥ %
riQuid:bg formed i faags(wg) the geries of nfrargeLdeyices g - o 1 ement:
housing 38. Figures 4 and 5 illustrate the relative position between pairs
afsteviatardodisoh?, 8RecathCaayid adedyedevdtecuitry because of
possible interference.

The second embodiment of the invention ig illustrated in
Figures 3A, 3B and 5. In Figure 3A, the edge device 30 is
connected to a front edge of elevator door 32 and has a
series of the infrared 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 PFigure 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



of the invention, and a respective pair of landing doors 26, 46, found on-
each floor of the building housing the elevator. The thickness of the edge
‘wo deMices2i® such that there is sufficient clearance between th‘?&YﬁﬁH@ﬁ%”“
the devices and the surrounding stationary structure of the elevator well
that vertical movement of the elevator car is not impeded. In the first and
second embodiments, the RX and T¥%9%designations in Figures 4 and 5 are

to indicate that all of ‘the infrared receiver devices 14 , n :
PaRABLE G TP B AR UHTE HEBARE e ad B 4"qBhe inuous

infbth a8 A respedive coposiepgsiion: a1die-eespeeivarighics benind
eIevato_r oor. E ach elevator door could, however, have both a series of

e nianspttendevices apd-aeseries offieceiver devidcesodith theeries of the
complementary series of receiver devices and transmitter devices being

1 n@rthesdtheteelbvator daor. Akds deddmdronriitrifestd af@Blthebs formed

_ external surfaces of the covers 22, 42 can be viewed obliguely, alnd thus

wa:]@gﬂlrﬁﬁle Wik Per§dreapiRea@iingthe H’&SFﬁéﬁldeitggrviﬁg%gor Sutsiffe T¢
the elevator Two types of illuminable elements 36 are shown in WO

ho3EHYA0 490 PCT/GB2004/001764 11 Figures 6 and 7. The first type

36A’§2§/\ﬁ§94% Fjoutes 8, $41 and £8: copgists-efi a ians-ageamblyon between

generally designated 60 that comprises a coloured light-emitting diode
pdLED) 62 thaksis vithinawylindricalplastiedns 64 aiing apaesissiicdevice
inner section 66 and an elliptical outer section 68.

of the invention, and a respective pair of landing dooxrs 26,
46, found on each floor of the building housing the elevator.
The thickness of the edge devices is such that there 1is
sufficient clearance between the outside of the devices and
the surrounding stationary structure of the elevator well
that vertical movement of the elevator car is not impeded.
In the first and second ewbodiments, 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 respedtive
left elevator door while all of the infrared transmitter
devices 14, 34, are at respective opposite positions on the
regpective right elevator door. Each elevator door could,
however, have both a series of transmitter devices 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
obligquely, and thus ars visible to a person approaching the

door from either inside or outside the elevator

Two types of illuminable elements 36 are shown in



Although a parabolic inner section is used, the inner section could be any

W8S g}' ol that has an eccentricity of unity or greater. Combining a
parabo)l‘?c #r?ner section with an elliptical outer section has beeR&{{ripi8+/061764

be very effective at producing even spreading of the light that passes
through the plastic lens 64, and avoids_a pattern of light emerging from
the lens with a dim centre area and brig}h][ exterior areas or vice versa.

Theplasycdens,id fediregts light-frorpghe LED62 59 as tolséi’r%ﬂ%&r:‘:ees 5, 6a

light in the elongate direction of the array as it passes to thé insi

sufaciol thenglasticsdifiiser T6ns the fesisng sggﬁeéaqmpoa%%'%ﬁated 60
the plastic diffuser 70 is formed by the respective diffusing windows 24

A 4RSS HB e above cASueatih beleh iefigure BRythe diffuserE0) 62 that
dsiffﬁge%tr{%liﬁ%?t both longitudinally and laterally of the elongate direction
5f'the array. easé'éb%ﬂrtaﬁé%%h Briftfhirfabieaenfehtissy hawn parabolic

Kigws- 7 ongists of g light-tra itting body in the form of a_
transpar:ﬁ%ét%é bloig 809( ﬁgvin%na fr(gg? f’é@éciﬁa nd %W'é‘ﬁﬁctiﬁ?ﬁ‘é&l?n 8.

febelthdM lgastanraefithe sidgs of biceloyr or our .
LED moﬁqr?ted t§hereon for transmﬁtisr%%i%%tégu?r?t%at%ﬁé I%ﬁ%rgh%e%% of ction
fedacibface1gd comar thecfrdnifata 82. ke embeditent of Eioue WOunity
2041/094290 PCT/GB2004/001764 12 7 has two LEDs 86, 88 mounted

Bh réEpedhidd anglderpteiiomg 9o, parbrldmis bitierbleeic80oA with an

8%&%5&@@%?r§éter section has been found to be very efféctive
at producing even spreading of the light that passes through
the plastic lens 64, and avoids a pattern of light emerging
from the lens with a dim centre area and bright exterior
areas or vice versa. The plastic lens 64 redirects light
from the LED 62 so as 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 plastic 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 consists of a light-transmitting body in the
form of a tramsparent 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 diffuser 94 may be

formed by the diffusing window 24 or 44 of the respective first and second

| WOghssotiAtents. it may be possible to dispense with the diffuder G irigiTed
reflective surface 84 can be sufficiently evenly illuminated by the LED(s),
and/or if it is itself capable of scattering light incident upon it. The block 80

is effectively a prismatic section, except strictly speaking for its ends

7 Whiehas andongd abpye A arolod archigerselatignadRetasing ons

o figure 8, another form of illuminable element has a light transmitting
o0body:96in thedorshaka «flinter oftrarispaent asrylid plestics dfdaer 94
(eg.PERSPEX) with red and green LEDs 98, 100 at respective ends = __
sithereof. The efdemt th@eirkRr 2bdyIo6kredformalts RUBAGHGINAF Fussr
axis, and the LEDs are dispased with_their optical axes directed ajan €y
O 4eHgtH oPelHTE. RYfIdt EarSU AR M2 iévﬁfb%d‘é?“ a%on%lthé%e?]%t?h ehe
_of the, cylinder, eg, by ari din% é)tlé%y)\g%el Quing agsegientef sible

lec%ﬁgﬁ&évl%e%ﬁér%tﬁﬁg #;ts Surface is coate«gﬁ with a" white refl%er(]:tivey&%

cdnaietal seasdodunetion analpgeuslydo the sudaceBlottetigaeTace 84
embodiment. Light from the LEDs is reflected and spread by the surface

cadbandexitd theenylinderviabhe ¢lied surbes dpposiee tHER@doe 2nd/ or
102, Being curved, this surface is particularly suited to be mouynted in the .

i%dde devist 20l RANBRUGRS FELSRE RBIE BF DNttt 1PeR 2t

ﬁ%?ﬁ%gg&ﬁgg%fﬁﬁf%@q@??%é%&¥é%§99%§%ﬁ%&kic section, except
strictly speaking for its ends which as mentioned above have
angled or chamfered portions.

Referring to figure 8, another form of illuminable
element has a light transmitting body 96 in the form of a
cylinder 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 analogously to
the éurface 84 of the figure 7 embodiment. Light Exrom 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 is particularly suited to be
mounted in the edge devise so as to protrude to be easily

vigible by someone approaching the elevator doors. An



13 additional diffuser element thus may not be necessary. The LED(s) of
each illuminable element of the foregoing embodiments are at least able

W8 M Yne or both of the colours green and red. The follondrmgasant/oo176
indicates the colours displayed with corresponding actions: Colour
Corresponding Action 1. Green glow immediately: Doors start to open; 2.
Red glow, after delay: Doors are fully obéned; 3. Red glow, after delay:

| ed to.another floor; 4, No glow; Doors are fully closed; S. Flashing,
s “%r%?euﬁ%rse%&&‘ﬁ%%u&%ﬁ Sealints R BEGERTNG
activated<Thegliys @ng@ﬂ?MEHQErfgngf%%@so@ BIE WY 801 ng

kn own per se in other fields, and its manner of implementation in the

présehi mevelapphication Wakbe apparanst tq e manskiled B8 h AF the
outline arrangement is shown in figure 8. Drive circuitry 112 for the LEDs

98 1 Speraestin AsPorssio cofmanislfiom Engonthaiter 1i4diicites the
alsgocontrols doqr operating gear 116. The controller is responsive to
aser

bt MsHBLAsIRN 18 (8 CHEREFBIRBAL DEingThé @svator) , and to

feedbagkfrom. door position sensors 120 and t?i infrared receivers 14.
Besides the LEDs, an alternative light source in OO é’:m %‘Ctlon
newly-develgpes; elagiolumirescent plastigyyites, may. beisgd-guch

materials give out a rather dim light at present, but their light output is

impRethgidtendila ter delay: Doors are fully opened;
3. Red glow, after delay: Lift called to another floor;
4. No glow: Doors are fully closed;
5. Flashing, then solid red ‘Cloge Doors! butt@n pushed;
6. Flashes red Door nudging activated.

The drive circuitry needed for operating the LEDs in
this way is kn own pei se in other fields, and its wmanner of
implementation in the present novel application will be
-apparent to the man skilled in the art, An outline
arrangementwis shown in figure B. 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



binary or multi-element strip or wire of such plastic could be run alongside
the infrared detector assembly and would not WO 20114/094290 14

wo P@TIBBa904/001764 require thq pise of the diffuser previouky/GB2004/001764
mentioned. Various colours would be providing by activati

on .
regeverl, sthps a@,%ce@ary‘?@r‘ectm%@Eentpﬁ%’t%cm\}v%& tielle oned.

would also
allow complex shapes a ulticolour 5 patterns of li isSieytodhe:, or
VagiOtsd. ThEWres a‘?@“f%%nngf ascoaxia ‘%ggle?)ﬁ?ith%o%%%%?%%r
example, ZnS) in_ the cylindrical.region separating dhesivieeerdutorsbistic
Se}ﬁ&%ble?&@u?e@ |lﬁpstlrl£1%tcgs@ ags%ngg?e exaﬁﬁgg of such a device. Two
w4 Slips 104,186 of glectroluminescestpiatetial ¢t greenrche fethtgkgolour
provided, each driven by a respective oscillator 108, 110 as known . per are
pas.dziven the distthinteematerecaf thelighe predaess by the Siffps” 5+ =°
separate diffuser element may not be neces

ary and the st b ,
£ cnmoertetEdiesty i hé'ehdinel SebRoRUBFRYUTES [ QYRR Pens) in

and 5, on supports
so that they form a flush.edge._in th%gg Qy,as R thegiffus®lors of the
th@eﬁ%?ﬂ?éﬁ%ﬁ&?ﬁéd i %%&T%%%%ntro?}g%ngements for this
Ca??nitéodiment correspond to those of figure 8. All of the embodiments of
Iuminable element herein described lend themselves to arrangement as ,

a elopgaierray Mithurerelements &i@émiaﬁ:@a@ﬁl@_gﬁd,%ﬁaﬁsdev1ce .

separated by the infrqred elem_ents in the inter leaved e%bogga eé‘} 39‘1:11 (one
Tifigure 2r ipthe irbodiktht 6tfig e SThELRMERETHES
green, one red) are provided, each driven by a respective
osciliator 108, 110 as known per Se. @iven the distributed
nature of the light produced by the strips, a separate
diffuser element may not be necessary and the strips can be
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
arrvangements for this embodiment correspond to those of
figure 8.

211 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
rhe 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 alte¥native1y' be arranged as a single line of

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



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

WO RHUttg%he LEDs. The figure 9 embodiment is suitable for Baa/GB2064/001764
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 WO
2004/094290 PCT/GB2004/001764 1S5iBself to the structure of figure 3.
Substantially end to end thus is to be interpreted to include the

ﬁﬁé’ﬁj]ogiti‘bﬂ o'i‘%n?&i"é’lﬁ.ﬁ\'fﬁﬁ sRért gﬂ‘.@&ﬁl%. k?etwe@#%é%%ﬁaﬂelif end to
el L L e

its preferred embodiments, 0 be un e

Haxe beea used ara words e descrpton.rather than Jimitation,.and thﬁongate

changes may be made to the invention without departing from its scope

a3 befinediy<the hppended claims. Each feature disclosed in this

specification (which term includes the claims) and/or shown in the
drawins &y Béencorpsrngd intrenfiamiohisddpendedssfidthed in its
disclosed o(lg/o illustrated features. The text of the abstract filed herewith

Rrepehtet S PR Fihe ShetffickioR SAHRAGEHeORe foRah the words

levatoroor ingludes g elongate anay of E‘#’ ared tansrpitters "%‘:”q:’ﬁ]ér than
receivers and a proximate elongate array of umlnagljé é:fements, %O
afaysation, and that changes may be made to the invention
without departing from its scope as defined by the appended
claims.

Bach feature disclosed in this specification (which term
includes the claims) and/or shown in the drawings 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 lenéth of the door.
The illuminable elements are adapted to be illuminated when
the door is in motion. The two arrays are disposed in a

common carrier structure, being either vertically interleaved

or extending vertically in parallél with each other.



extending for a substantial part of the length of the door. The illuminable
elements are adapted to be illuminated when the door is in motion. The
two arrays are disposed in a common carrier structure, being either
vertically interleaved or extending vertically in parallel with each other. 16
CLAIMS: 1. An edge device for a pO\]/\ﬁsred door, comprising an elongate
array of infrared transmitter and/or receiver elements, and an elongate
cramay.of illuminable elements adapted to be illuminated when the door is’
open so as to be visible to persons approaching the door, each
illuminable element being itself elongated in the direction of elongation of
the array, the illuminable elements being arranged substantially
end to-end. 2.. The edge device of claim 1, wherein the infrared elements
1 and ¥e HitsRinEDIE Slehténts af@iars%éwm aCOMAIcH tarAer Strackire.
ardafmedgemdeviea forampawered door/ comprising-an €lengate;  aay ofn

f itter ive ents and at est ne.illuminable
“ ele%fﬁt %ggg]éxﬁe?ggév%%ﬁ%t%zgar%%%%dtswﬁlc%%% acllda@pteol’:3 to %Eummajced

“Sifintat8a3%hen tRBSHoGPistEpéf d°at 161 Be%ishIe s 1arsoneproaching
thapproaching-the. doonithesinfrarecrelements: and-tha at leastened in the

a: Huminable element heing disposed.in.a . common carrier, structure. 4. The

edge device of claim 2 or claim 3, wherein the common  carrier structure
bemg W%e%@?@tﬁé]@ﬁﬁlaeﬁb £8fany preceding claim, wherein

the at
2. The edge device of claim 1, wherein the infrared elements

and the illuminable elements are disposed in a common carrier

structure.

3. An edge device for a powered ddox, comprising an elongate
array of infrared transmitter and/or receiver elements and at |
least one illuminable element which extends with the array 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
cand the at least one illuminable element being disposed in a

cormmon 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 praceding claim, wherein the at
least one illuminable element is a series of illuminable

elements.

c. The device of claim 5, wherein the infrared elements are
vertically interleaved with the series of illuminable elements
along the length of ths array, each adjacent paix‘of the

illuminable elements being separated by a respective infrared

élement.



least one illuminable element is a series of illuminable elements. 6. The
device of claim 5, wherein the infrared ]e}ements 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
"infrared tefferteT#Ct. Theduyé HRVIE BFafy PrBeedifreiimt Wherein
irthes infrareckelementsexendrertically on adfirst sidesof theqdevice;and
adbeliminablenelemants:of.aetes ol plybinagie glements exeng

. £ inabkl
vertically alongside the transmitters and/or receiverson a second side of

elifRedevicB* 8 TReEd e tevice af ergmisiewhbreiRnREorhktoIs candeior

reRidcibre isa channelmeser, whergin the indeared elements extend
vertically on a first side of the channel member, and wherein the series of

8 |IIumlﬂgebI%%IJe%m nts exter}d vertically al ngrsalde the infrared elements on

"a second side of the channe r%élrrﬁbe’r', the e éré &é}\ﬁcg?ﬁ“ﬁﬁ%r %%%&%ing

St BarHEE menfbetratendimpvrgitudihaliy imthéehanfekmrembéptents

exSeparate the disshand segondsides pidhe channelmember, S.-Ehe edge

th%\ggg 01_f1q<';}3nyS [ﬁcgsdin% cl i£n, wheﬁin th§ at least one illuminable
slement includes circlitry that 1s " positioned S0 as t& heRbIated aydins?

alinterferdh cefrom Ehetity eliized by the mfreredrtransmidterfelemsents. 10.

cnbheedoe-devise afany preceding claim . comprising, drive, Circuitty. . ; o
c%nfggured to causelat least some of the illuminable
member” extending longlitudinally in the channel member to

separate the first and second sides of the channel member.

9. The edge device of any preceding claim, wherein the at
least one illuminable element includes circuitry that is
positioned so as to be isolated against interference from

circuitry utilized by the infrared transmitter elenments.

10. The edge device of any préceding 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 electro-

luminescent wire. .



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 electro- luminescent wire. 18
12. The edge device of any of claims 1 to 11, being configured for use on
an elevator door. 13. The edge deviéé of any of claims 1 to 12, wherein
each illuminable element has an elongate dimension and is configured to
be disposed substantially end-to-end with other such elements, the
element comprising at least one localised source of light, a light-emitting

surface being disposed along said elongate dimensjon. 14, The edge
S evica Gt Ea S5 aEr e 3 TiTadie lefons Coffshe a
cdight<spreadifny lerssand alight difuser forcdiffusing the spread light. 15.
The edge device of claim 13, wherein each illuminable element

1ﬁompfi%%@@@%%@e'ig!ﬁ'%ﬁé}%@“@ﬂa@%@y having;a, refiective-face-the
. light source bellg%arranged to direct I%g;[ toward the reflective face, the
1%@

ftreftecting fertrontt Bxitihg BT tHE GhiraRsHiti elefnent via a
cduthen face theteofdl6pdhededye devite of ClainmiiSwheanginwéabhother
sulumipable. element, bas-a seqond ight-soyrce arranged tgdirect light .

toward the back face, the light reflecting therefrom exiting from the

SqigHtdraismiting eBmentiiaaid fdftRer fadei = Peing disposed along

said elongate dimension.

14. The edge device of claim 13, wherein each illuminable
element comprises a light-spreading lens and & light diffuser

for diffusing the spread light.

15. The edge device of claim 13, wherein each i1illuminable
element comprises an elongate light-transmitting body having a
refiective 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.

16. The edge device of claim 15, wherein sach illuminable
element has a second light source arranged to direct light
toward the back face, the light reflecting therefrom exiting

from the light~transmitting element via said further face.

17. The edge device of c¢laim 1% or 16, wherein each
illuminable element comprises a diffuser for diffusing light

exiting via said further face.

18. The edge device of claim 1% or 16, wherein each light
source is disposed at a respective end of the light-

transmitting body of the illuminable element.



17. The edge device of claim 15 or 16, wherein each illuminable element
comprises a diffuser for diffusing light exiting via said further face. 18. The
edge device of claim 15 or 16, wherein each light source is disposed at a
respective end of the light- transmitting body of the illuminable element.

- 18a 19. The edge device of claiméd8, wherein an optical axis of each
light source is directed along the axis of elongation of the
light-transmitting body of the illuminable element. 20. The edge device of
claim 18, wherein an optical axis of each light source is directed at an

acute angle of the axis of elongation of the light-transmitting body of the
Llumifia®|& @Rntetiss a8 toBe itidént BRIFErRfl@Btive Stfffdce 2 The
e eﬁdge_ dgwices of:eladmikb of A6; weerainibe dight stkassmittingobady of:each

|IIu Ie element is .of generally .cylindrical section, the reflective

sur a(?e elng aspr)ﬂolr%gn (#% é?lc}rﬁfgr&éntlgfalu%c& eregfe%ezn he edge

device of any of claims 15 to 20, wherein, except for the ends thereof, the
2Qight-Transhsigmg Bady of cdach fidmirfablEietement 1§ gehetaiy ofals of
ediismaye sectionz«23.sThe edge-devicesaf claio? hnyherep thegedlectiver

urface. is a flattened portlon of the ci umferen ial s rf ce. The e
© cf)ev(%c:ce;zC of clalr% eﬂ W e?eln the flgﬁnt g%rea?dlngél)éns%:nagne éi?suf%maebdl

e kgflindricabwith & eifpticat bigelr curvaldrer@id antinner Lurdattie such
that light is constrained to leave the lens with a generally equal light

21. The edge device of claim 15 or 16, wherein the light
transmitting body of each illuminable element is of generally
cylindrical section, the reflective surface being a portion of

a circumferential surface thereof.

Z22. The edge device of any of claims 15 to 20, wherein,
except for the ends therecf, the light-transmitting body of

each illuminable element is generally of a prismatic section.

23. The edge device of claim 21, wherein the reflective

surface is a flattened portion of the circumferential surface.

24, The edge device of claim 14, wherein the light-spreading
lens in one axis is cylindrical with an elliptical ocuter
curvature and an inner curvature such that light is
censtrained to leave the lens with a generally equal light

intensity at all points on the outer curvature.

25. The element of claim 24, wherein the inner curvature has

an eccentricity of unity or greater.



intensity at all points on the outer curvature. 25. The element of claim 24,
wherein the inner curvature has an eccentricity of unity or greater. I8b 26.
The element of claim 25, wherein the inner curvature has a parabolic
shape. 27. The element of any of claims 24 to 26, wherein the light

source is a diode. 28. The elementiofiany of claims 24 to 27, wherein the
light source is a bicolour or tricolour diode.

25. The element of claim 25, wherein the inner curvature has

a parabolic shape.

27. The element of any of claims 24 to 26, wherein the light

source 1s a diode.

28. The element of any of claims 24 to 27, wherein the light

source is a bilcolour or triccoclour diode.



