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OF A SAFETY DETECTI ON SYSTEM FER SLI-BDI NG.DOORS 5. Technical Field
The present invention relates to doormﬂmstens and, nore particularly, to

saf ety dwoesissssa systens fherefor
Many automatic sliding doors are equ

WWHMMLM the | nPemises923
fety systens intended to

detect potential interference wi t-h-t-he_chegiong. operation of the doors.

These safety systens usually include a plurality of signa

sour ces di sposed

on one door and a plurality of 15 receivers di sposed on the other door. The
signal sources enmt a curtain of signalBescriptionthe threshold of the door
to be detected by the plurality of receivers. Wien the signal curtain is
interrupted, the safety system conmunicates with a door controller either

open, 20 depend! ngON Chedh i oRER 1Bk M dAR oY st Agovelb

system described in U S. Patent 4,029,176

5

Technical Field

in the doors

Gd%%y safety

The present invention relates to door systems and, more

particularly, to safety detection systems therefor.

10 Background of the Invention

Many automatic sliding doors are equipped with safety

systems intended to detect potential interference with the closing

operation of the doors. These safety systems usually include a

plurality of signal sources disposed on one door and a plurality of

15 receivers disposed on the other door. The signal sources emit a

curtain of signals across the threshold of the door to be detected by

the plurality of receivers. When the signal curtain is interrupted, the

safety system communicates with a door controller either to cease

closing operation and open the doors or to maintain the doors open,

20 depending on the initial position of the doors.

A doorway safety system described in U.S. Patent 4,029,176
to Gerald W. Mills and entitied “Doorway Safety Device” uses

acoustic wave transmitters and receivers to detect endangered

objects or persons. Not only does the patented system detects

25 objects positioned between the doors and across the threshold, but it

also extends the zone of detection into the entryway.

The
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| tbﬁe&ﬂd W MIls and entitled "Doorway Safety Device" uses acoustic wave
transmtters and receivers to detect endangered objects or persons. Not
only does the patented system detects 25 objects positioned between the

doors a the threshold, but it also extends the Zgher ggég, ction
into thgggﬁ%%ﬁégy. The 11111111111111111111111111111111111111@ B %ﬁo *

sot ? WO 98/ 58868PCT/ US98/ 09231 transmtters send out a signal at an angle
into the entryway. \Wen an obstruction enters-the detection zone, the
signal reflects fromthe obstruction and is detected by the receivers.

NEnCo Li 1t ed ananSnnite[s SRR sl MR SRbleoRIdThe ERTEY VHeR ' ©
Closure of the Shighsteudm éhté@&ﬁéid@écﬁoh%%,(ﬂhm@%@ﬂe‘aﬁ@%ftﬁé

detecting objects or persons not only across the t but also n the

entryway. One sbbstruction@ami is detected byrthes@iceiversyst ens is detection of 10
objects after the doors have been partially closed. As the doors are
cl osing, the detecti Simiany, apuhlishetbkurapean PatentApplicatibs tNaidEPons,

W thin the. det cRoPBHTBEzo BrrBCe Ramiesrand patiind it Feialajon fef f uct ur a
cubsequent 1y deP L& PrEhBEebrire driri SHEY BogfS bpsEingS 21" e
mal Lor. the st mner apaEsiBhal oy e for SERalifb oS RRER A Rt YRl
archi tectural ofgtgsectheotreshakkIbut HIe6 irthéleptgigs and still remains
strong when received by the
One shortcoming of the existing safety systems is detection of
10  objects after the doors have been partially closed. As the doors are
closing, the detection zone is also moving and structural
obstructions, such as the walls supporting the doors or an outside
set of doors, fall within the detection zone. Once the signal is
intercepted by a structural obstruction, it is reflected to another
15  structural obstruction and is subsequently detected by the receivers.
As the doors are closing and the distance between the transmitters
and receivers becomes progressively smaller, the signal that is
reflected from the walls and other architectural obstructions travels
shorter distances and still remains strong when received by the
20 receivers. The existing safety systems are not able to discriminate
between the signal that is reflected from false targets at relatively
short distances between the doors and a signal reflected from a true
obstruction. The strong signal overloads the receivers. Thus, as the
doors close, the safety systems lose the ability to function properly.
25 Many existing safety systems are turned off at some point during |

closure to avoid false target detections.



20 recgivers. The existing safety systens are not able to discrimnate
between the signal that is reflected fromfalse targets at relatively short
di stances between the doors and a signal reflected froma true obstruction.
The strogg ¢3jsggkal overloads the receivers. Thus, as the dopesusisames: t he
safety systens |lose the ability to function properly. 25 Many exi sting
safety systens are turned off at sone point during closure to avoid fal se
target detections. WO 98/58868PCT/ US98/ 09231 - The European patent
application described above attenpts to solve the problem by reducing the

gai n of the recei ver ShéBueypean ipatedbapplication desdribeddabdpe aiiempts fohe

receivers is that actual targets are also not detected. 5 Disclosure of the
| nvent i on sbive theapratilper byaedulcing thes gain bfiteereceivees. Howeeer
safety detection systemfor sliding doors. It is another object of
the present inviig dewnsiderfuedugingthe gairctmthenecrjversisathatracdtiak he
safety detection systemfqr slidjng doors as the doors cl ose.

According to th&@&%@rﬁ? Eﬁﬁ@é‘rﬁid@r‘gd&%af ety systemfor detecting objects
or persons (ajsoproachi ng closing doors includes a plurality of detectors on
one door and a plurality of transmtters 15 emtting a signal on an

opposi te door, Uiéaotfst]?eio'?f‘ﬁ@%\tlé(nﬁﬁnthe emtted signal being reduced as
the doors begin to close. The progressive reduction in the intensity of the

em tted signal as thetidas dbject of thei prasent rnRsticr 8 jrhpFevsa ééfégfi gnal
that reflects fromthe walls and other doors and is then reflected again

t hrough anot her d2€ectiarhsystern fai skidisigrdodison is no | onger strong enough to
be detected and registered as a target. At the sane tinme, the signal
remai ns suffici ently lsisranethes abjectcef thecprasenténvention to ensece gropeom a
true target io ! nCE)Ih] mB?nsgt ogg(rjaetioenn%?mgg et?/fdétggtigaessﬂ/%rtlctemi frc])\llfesrllitdiir?g? ’doto?s(.a
as the doors close.
According to the present invention, a safety system for
detecting objects or persons approaching closing doors includes a
plurality of detectors on one door and a plurality of transmitters
15 emitting a signal on an opposite door, with the intensity of the
emitted signal being reduced as the doors begin to close. The
progressive reduction in the intensity of the emitted signal as the
doors are closing is beneficial because the signal that reflects from
the walls and other doors and is then reflected again through another
20  architectural obstruction is no longer strong enough to be detected
and registered as a target. At the same time, the signal remains
sufficiently strong to be registered when it is reflected from a true
target.
In the best mode embodiment of the present invention, the
25 number of the powered transmitters is progressively reduced as the

distance between the closing doors become smaller.



25 nunber of the powered transmtters is progressively reduced as the

di stance between the cl osing doors becone snaller. In an alternate
enbodi ment -of the present invention, the power to each transmtter is
reduced as the distance between the cl osing doors becones Lh
anot her WA%rMBe enbodi ment of the present invention, a 5§§§%%§%%¥f£n of
reduction of power to each transmtter and reduction in a nunber of powered
transmitters is used to reduce the intensity of the transmtted signal as

t he di stance between the cl osing doors becones smaller. The foregoing and

of 'the 101 owng et It peA TRt AHYERUGTEDE B RFERRFSFY! SuARARIE e e dlr
as illustrated ydehRf R4 VishedlicRY 49 the HidBhcEBEMEEN Ble Yodif
it i

Drawi ngs 15FIG 1 1s a schematic, partially cut-away, perspective wgw of a

door system w t Hoars detbméestatdlicin system nounted t hereon, according to
the present invention; FIG 2 is a schematic, cut-away, perspective

vi ew of a transmi ttein anathenallematet embodiment lof dfie tpreseat mverdimrea i on -
system 20of FIG 1; FIG 3 is a schematic, plan view of the door
system wi t h  hecerthinatien nfaedection®@f power ko erehrtiangmiienhanddesiustioand
FIG 4 is a schematic plan_view of, the dogr systemw th the ﬁaf.ew system
of FIG 1 with Uhe Hsber phpowsed trADsautters is uSeq 1o reduce the intensity

of the transmitted signal as the distance between the closing doors
becomes smaller.
The foregoing and other advantages of the present invention
10  become more apparent in light of the following detailed description of
the exemplary embodiments thereof, as illustrated in the

accompanying drawings.

Brief Description of the Drawings
15 FIG. 1 is a schematic, partially cut-away, perspective view of a
door system with a safety detection system mounted thereon,
according to the present invention;
FIG. 2 is a schematic, cut-away, perspective view of a
transmitter stack and a detector stack of the safety detection system
20 of FIG. 1;
FIG. 3 is a schematic, plan view of the door system with the
safety system of FIG. 1 with the fully opened doors; and
FIG. 4 is a schematic plan view of the door system with the
safety system of FIG. 1 with the doors partially closed.
25



25 WD 98/ 58868PCT/ US98/ 09231 Best Mdde for Carrying Qut the Invention
Referring to FIG 1, a door system 10 for opening and closing a doorway 12
froma hall'way 14 into an elevator cab 16 is adjacent to walls 18, 20 and

i ncl udes f hallway doors 24, 26 and a set 5 of el evaqhueghodpors
28, 30. B@tﬁ%gﬁs of doors 24, 26, 28, 30 slide open and cl osedsglaln uni son

across a threshold 34 with the hallway set of doors 24, 26 closing and
opening slightly ahead and behind of the cab doors, 28, 30 respectively. A
safety detection door system 38 is disposed on the cab 10 doors 28, 30

adj acent to theggat M@deqlgpg?tréé?g@ut gﬁ{"ﬁ?fﬁbﬁ door’ system 38 includes a

transmtter stack 40 and a r st each di sposed on opposite

sides of the doorwayR_Je':'femEg teFHIGy 1eartoet Bgstenreaitefar dieningrana closiggch
transmtter stack 40 includes a 15 housing 46 and a transparent cover 48

for protecting adoamday d2dromi a haliway d4dntdanrelevataraaini 6tisadjacentoar d
52. The transmtter |lens board 52 includes a plurality of transmtter

t hr ee- di mensi ont Wadlsste, 26 anddinglyies al setyofdraliway dieors @4, A& andra sehses
A L R S D IR AT R
rousi ng. 46 and RRPRIANE et unissifapRies Aintiddas Wit ¥R v St ona
lenses 56. The geHgproP4SLECKosing andldpEhingedightiy?aiibad Und BBAMEPES H
cab doors, 28, 30 respectively.
A safety detection door system 38 is disposed on the cab
10 doors 28, 30 adjacent to the hallway doors 24, 26. The safety door
system 38 includes a transmitter stack 40 and a detector stack 42,
each disposed on opposite sides of the doorway 12 and facing each
other.
Referring to FIG. 2, each transmitter stack 40 includes a
15 housing 46 and a transparent cover 48 for protecting a transmitter
circuit board 50 and a transmitter lens board 52. The transmitter
lens board 52 includes a plurality of transmitter three-dimensional
lenses 56 and a plurality of transmitter curtain lenses 58. The
transmitter circuit board 50 includes a plurality of transmitters or
20 LEDs (light emitting devices) 60 disposed adjacent to each lens 56,
58 for emitting infrared light. A transmitter barrier 64 supports the
housing 46 and partially blocks light for the transmitter three-
dimensional lenses 56.
The detector stack 42 is structured as a mirror image of the
25 transmitter stack 40. The detector stack 42 includes a detector stack

housing 66 with a transparent detector stack cover 68 for protecting



25 transnmitter stack 40. The detector stack 42 includes a detector stack
housing 66 with a transparent detector stack cover 68 for protecting WO
98/ 58868PCTF/ US98/ 09231 a detector circuit board 70 and a detector |ens

board 72. The detector |ens board 72 includes a plurality r. .
t hr ee- di WOPS{°8%641 1 enses 76 and a plurality of detector cu?{:jéflﬂﬁst‘?oé%@es 78.

The detector curtain |lenses 78 are disposed directly across fromthe 5
transmitter curtain |lenses 58. The detector three-dinensional |enses 76 are
vertically staggered fromthe transmtter three-di nensional |enses 56. The

sta the tr ter three-dim es 56, T
80 adj acent to BAEPLICIHC bBard 70, BndA HRtEeBt itk Baard g TTﬁeééi’ lel;? ﬁ‘?s
barri - . _ ctor
or the det ect ot el besH g Meflfuss SohitRaR) orfi e tice ol ¢ om 56

al so i ncl udes adimehsiiriatiefiods (Eoanaopkalifies aerctdeuRam RARESNE Pover

to the stacks 40, 42, sequences and controls“the signal to the stacks

42, and 15 commihecdetestor tbrtairdiemnsesons raveldisposed di )across frorhrthe
operation, the safety system 38 prevents the cab doors 28, 30 from closing
i f an obj ect5 or trpassytter sudtair iersee 58hdheadetentor ttyeehdimsensidnakiiemses
approaching the 12 The tr

goorwa ansnitter curtain |lenses 58 emt a signal
across the thre_z A& 'P@"YWéaQQ?EQj?Pr‘?@h@lﬁﬁ%m'ﬁ%r{g‘é@?'menﬁqulﬁi
o5 ng, "t he-sale o5t e Belii routdabas’ {6 @S RluTaImEst  not

h Sk : . ‘ . tion.
espebtively. THETEBISF profodfRict SRS ALeAEKrEaeh 10s T6LTERL "Het oct or

gr;ts ?Ing hggfgsZg,ét%cgi_ngsmﬂédteaq;bﬁtp Al efete Mot bdrir 4SS @HS6E thaBetedtBr
10  housing 66 and partially blocks light for the detector three-
dimensional lenses 76.
The safety system 38 also includes a controller box (not
shown) that provides and controls power to the stacks 40, 42,
sequences and controls the signal to the stacks 40, 42, and
15 communicates with a door controlier (not shown).
In operation, the safety system 38 prevents the cab doors 28,
30 from closing if an object or person is detected either across the
threshold 34 or approaching the dooMay 12. The transmitter curtain
lenses 58 emit a signal across the threshold 34 to the detector
20 curtain lenses 78. If the curtain signal is interrupted when the doors
28, 30 are either open or closing, the safety system 38
communicates to the door controller (not shown) to either maintain
the doors open or reverse the closing operation, respectively. The
strength of the curtain signal received at the detector curtain lenses
25 78 is utilized to determine the distance between the closing doors 28,
30.



WD 98/ 58868PCT/ US98/ 09231 The transmtter three-di nensional |enses 56 emt
a three- dinensional signal at a predeterm ned angle outward into the
hal | way 14, as shown in FIGS. 3 and 4. In the best nobde of the present

i nventiogn ransmitter three-dinmensional |enses 56 have G koksbaLi vely
narr ow fvlvggégg?gsvi ew 86 spanni ng approxi mately ten degrees (1(’)‘?S andﬁ%avi ng

a centerline 88 at approximately thirty degrees (30) angle fromthe
threshold 34 into the hallway 14. The detectors 80 and detector
t hree-di nensional |enses 76 receive a signal emtted fromthe transmtter

t hree-di nensi onal 1 ef’r“ﬂji f i ' : }
predet er m ned angl eﬁhﬁqmsrggg mgég %ﬁ%ﬁ%ob?gs@gﬁééﬁﬁéen ft(;aér]yﬁfﬁe

det ector t hr ee-gii@isionaRkidrRII S Predéte?niing8! aHdIsdUtwWHraaHes thd el d of
view 92, limted by the physical constraints of the detector stack housing

66 and the det dualiwapdd,iss sBewnlinTREG SnBearse @t | intHeebestmddeof te d of
view 86 of the transmtter three-di nensional | enses 56 and the field of

view 92 of the present dnvemtior.- thienttassoitter llmle&dimenswﬁaiéensesiéﬁﬁha\v@n I
zone 94. Wen an object or person, enters the detection zone 94, the signa
fromthe trénsrﬁf?'@Jlt'V? @@UJEWT%REQ ghylew &6;8panBiNg apPIMEMAEIN ten i on 20

hr ce- di menst ordgoEsn e afifera Shiteis sBrtaisb BriBREN Y ences 76
::g(r:\teir \cl)lel 2r SIt gngqﬁ%ggré%r @3%’?%1@%Zfﬁﬁgggn@?%@gf?%Eﬁtgﬂﬁépép\gﬁﬁoﬂie doors
28, 30 open. 25To avphé deteefordgd Bndt detdcibLhrdelBRseAsiBnA) éHsds Yhers 80
receive a signal emitted from the transmitter three-dimensional
10 lenses 56 and reflected from an object at a predetermined angle. In
the best mode of the present invention, the detector three-
dimensional lenses 76 have a relatively broader field of view 92,
limited by the physical constraints of the detector stack housing 66
and the detector barrier 84. |
15 The intersection between the field of view 86 of the transmitter
three-dimensional lenses 56 and the field of view 92 of the detector
three-dimensional lenses 76 defines a detection zone 94. When an
object or person enters the detection zone 94, the signal from the
transmitter three-dimensional lenses 56 hits the obstruction
20 positioned within the detection zone 94 and is reflected into the
detector three-dimensional lenses 76. When the detector three-
dimensional lenses 76 receive a signal, the safety system 38
communicates with the door controller to either reverse the closing
operation or maintain the doors 28, 30 open.
25 To avoid power drain, the three-dimensional transmitters 80

are powered in groups. In the best mode of the present invention,



are powered in groups. In the best node of the present invention, WO

98/ 58868PCT/ US98/ 09231 when t he doors 28, 30 are opened, the

t hree-di nensional transmtters 80 are powered in groups of three. Thus, the
first gr hree three-dinensional transmtters 80 is RO r.-a
presetgp\gpﬁggg%% time, then the second group of three three-di rrg}rqg{lsgnal 5
transmtters is powered for the preset period of time while the first group
of the three three-dinensional transmtters is powered down. Subsequently,
a third group of three three-dinensional transmtters is powered while the

first and secoighdh eHERIGHS 2950 Bfe dpihedt e trddbifentiht eset ti e for

powering each group in the best node he prese I nventi on ranges

approxi mat el y fravsraftfers 80 8R9 powdreskingydips [dfthreé heTHilg, RHBITYt group
sequentially powers each group of three-dinensional transmtters.

the doors 24, 28these tid@erdgnensional tramsmitter$ 80ds Powered forve presdie
transmtter three-dinensional |enses 56 and detector 15 three-dinensi.onal
| enses 76 redudssiod pétime,.dbenithersecand groum ofithneer three«dipransiedal n gr oups

bet ween 1 heSel GETRIMGIR S FONESIRGHGE INBPreRPLBBHPHABRANTS SR Ak or o | <
el Lo o orABEO e ek iR s 1 BB AR o
ST T OSRABISBNE B0 Vet e AR i o
as the doors 28 p3vered whiléithe first BAEecon groups are powered down, and
so forth. The preset time for powering each group in the best mode
10  of the present invention ranges approximately from 500 to 1000
microseconds. Thus, the circuitry sequentially powers each group of
three-dimensional transmitters.
As the doors 24, 26, 28, 30 begin to close and the distance
between the transmitter three-dimensional lenses 56 and detector
15 three-dimensional lenses 76 reduces, the three-dimensional
transmitters are powered in groups of two three-dimensional
transmitters per group. At even smaller distances between the
closing doors, the number of three-dimensional transmitters is
reduced to one.
20 Reduction in the intensity of the transmitter signal, as the
distance between the transmitter stack 40 and detector stack 42
becomes smaller, improves both the reliability and the effectiveness
of the safety system 38. The progressive reduction in the intensity of
the emitted signal as the doors 28, 30 are closing is beneficial

25 because the signal that is reflected from the walls 18, 20 and other

doors 24, 26 and then reflected through another architectural



25 because the signal that is reflected fromthe walls 18, 20 and ot her
doors 24, 26 and then reflected through another architectural WO

98/ 58868PCT/ US98/ 09231 obstruction is no | onger strong enough to be

detect ed istered as a target. At the same tine, thepgi i ns
suffici e\ﬁﬁ]{/&/gggéong to be registered when it is reflected Frélcr)f;ﬂn&gé/?izﬁ{em
target. A path of the signal for the false target is best seenin FIG 4
and is shown by the 5dash |ine 98. In an alternate enbodi mrent of the
present invention, the nunber of three-dinensional transmtters 80 in each

The | nt enci ty BPSTRENBN AT R s sTtuich FRBRHSEP ahgetifeled
between the cl agidargetr Atdfe siineltithes e %@nél%g&i?&%cﬁﬂﬁm@@e

cl osing doors and thé& transmtter and detector st

intensity of ttebe pyikdterdd evhienitcsireflecfed froe at truedabgét)r Agathrefthieonal
transmtter takes place in the safety systemcontroller. The distance

bet ween the cl signal fdothes false taegetisdrestrsaerain BiG54famd is showin by¢he
strength of the curtain signal. I n anot her alternate enbodi nent of
the presentdi n#agbilie ©8he conbi nation of a reduction in the nunber of

S gnal Lhégi'hdi ol Al Ba B bBRERRL of e Piter wiv%éﬁi‘é%r’irmﬁeh‘ “eh .
; . A : ! . iy

pest mode of ¢ AEmizRsaffteeilinedtlohal FahsutaATBR Fch agowp bR door o.
the present inypdkhpie Erﬁoﬂﬁfbﬁﬂﬁéi&%h?t%é’%ﬁti@ﬁi gfﬁﬂé ebaes,fmrtﬁe vertical

sliding doors and other simlar door sy I'n st ngle sliding door
configuration, irteasity oftke Sigealsisaeduced as a function of the distance

10 between the closing doors 28, 30. The smaller the distance between
the closing doors and the transmitter and detector stacks, the lower
the intensity of the signal. The reduction of power to each three-
dimensional transmitter takes place in the safety system controller.
The distance between the closing doors can be determined as a

15 function of the strength of the curtain signal.

In another alternate embodiment of the present invention, the
combination of a reduction in the number of powered three-
dimensional transmitters and a reduction in power of the signal in
each three-dimensional transmitter is used to reduce the intensity of

20 the signal emitted from the transmitter.

Although the best mode of the present invention describes
double sliding elevator doors, the present invention is also applicable
to single sliding doors, vertical sliding doors and other similar door
systems. In a single sliding door configuration, one of the stacks can

25  be mounted on the door, whereas the second stack can be mounted

on the wall across the doorway. In a vertical door configuration,



25 be nmounted on the door, whereas the second stack can be nounted on the
wal | across the doorway. In a vertical door configuration, WD
98/ 58868PCT/ US98/ 09231 frequently used in freight el evators, stacks can be

nount ed hor|j ally. Wiite the present invention has been_j ted and
A s PSR

descri be espect to a particul ar enbodi ment thereof, A be
S5appreci ated by those of ordinary skill in the art, that various

nodi fications to this invention may be made wit hout departing fromthe
spirit and scope of the present invention. For exanple, the best node of

ranemtrer t hraIenuR SRR AT RREL B0 SaBREERR b a0 Gl ronsi onal

| enses. Fbweverhoﬁiﬁn&wg.purposes of the present invention, any pattern of
t he three-di mensional nses is suitable. Furthernore, other energy sources

can be used as transWhileette prédereNvEBRGIPAESUSESH ARATated ahdiddscribed

with respect to a particular embodiment thereof, it should be
5 appreciated by those of ordinary skill in the art, that various
modifications to this invention may be made without departing from
the spirit and scope of the present invention. For example, the best
mode of the present invention shows and describes a staggered
pattern for the transmitter three-dimensional lenses and the detector
10 three-dimensional lenses. However, for the purposes of the present

invention, any pattern of the three-dimensional lenses is suitable.

Furthermore, other energy sources can be used as transmitters.

10



1. A safety systemfor detecting an obstruction in a hallway, said
obstruction being disposed in front of a set of sliding doors, said safety
system conprising: 5a plurality of transmtters en1tt|ng a S|gnal into said

hal | way set range-of angles; and a plurality rs for
receivin 59}(%5 ignal that reflects fromsaid obstruction; PEIRH RIS

wherein intensity of said signal being progressively reduced as 10said
doors begin to cl ose. 2. The safety syst‘emaccording to claiml
wherei n a nunber of said plurality of transmitters powered at a particular
Instance is |lo ald doors are closing. 15 3. The safety
system accordi ng o c a|n11 wherein power to said plurality of transmtters

is lovwered as said dogqrs a?\esﬂW's tem for defectitpaRaditrucici mmmﬂ
to claim1 wherein power to 20 each of said plurality of transmtters I's

| owered and a nugéier obétraefion eimgidisposdd in frontrof teset gfositing duors, sald

particular instance is decreased as said doors are closing. 5
safety system acsafejyrsgstemcxt@mpﬂsm@erel n said 25plurality of transm tters
i s powered sequent ially in subsets of individual transmtters. -
a plurality of transmitters emitting a signal into sald hallway at a
preset range of angles; and
a plurality of detectors for receiving said signal that reflects from
said obstruction;
wherein intensity of said signal being progressively reduced as

10 said doors begin to close.

2. The safety system according to claim 1 wherein a number
of said plurality of transmitters powered at a particular instance is
lowered as said doors are closing.

15
3. The safety system according to claim 1 wherein power to

said plurality of transmitters is lowered as said doors are closing.

4, The safety system according to claim 1 wherein power to
20 each of said plurality of transmitters is lowered and a number of said
plurality of transmitters powered at a particular instance is decreased

as said doors are closing.

S. The safety system according to claim 1 wherein said
25  plurality of transmitters is powered sequentially in subsets of individual

transmitters.

11



WO 98/ 58868PCT/ US98/ 09231 6. The safety system according to claim5 wherein
a nunber of said individual transmtters in said subset is reduced as said
doors are cl osing.

WO 98/58868 . PCT/US98/09231

6. The safety system according to claim 5 wherein a number
of said individual transmitters in said subset is reduced as said doors

are closing.

12



