-1 - Eﬁsgription: Excess speed detector with nultiple light barrigr
i nventievn concerns an excess speed detector with nmultiple light wgﬁfﬁgfg KQEff

and**a flag track for the production of a shaft information for a
lift plant. In lift plants, buffers ,are installed in the shaft pit. as
safety equi pments. | n case of fau1ry functions of the drive, the cage on
travelling past the | owernost stop or the counterweight or travelling past
t he uppernost stop |s,braked in defined manner. In the case of |ifts with

- hi gh nomi nal sﬁ?égg’,pt\mi/ | arge buffers are needed for this, which nakes a
- deep shaft pit necessary and is correspondi ngly expensive to build.

The |ift .regulations rmt.only.short ened rs.k.nsofar as the
~retardation of ﬁ‘ﬁggﬁsﬁg‘iggﬁ‘f?rnﬁhﬁ} E'Piﬁmg? ﬁlrémﬁ?ﬂﬁgﬁ'gent safety
equi pnment. This retardation check nust in the case of a fault make certain
that the maxi mump I SS| u ' t d i | hes
-shortened buffers ?Qﬁ%§§P$ﬁ$°Phéﬁﬁ{régﬁgﬁ1ﬁ§¥§§pg%%9 ?gtﬁ%f}eﬁégﬁzﬁﬂeg%h%h
an equi pnent f drightie bapriest nandi tor Fheg abitrek: Jeri rihei Anoduction frta cahafit
for lift cages,intgrmdis @%rKQtha«ahb? US-PS 4 499 974. In this

equi pnment, a flag track is_nounted at one side ?f the |lift ?hatt. A
detector, for exanpifelifE Phantsor hytiers g askaliedhiin the shaft pit as safety

equipments. In case of faulty functions of the drive, the cage on
travelling past the lowermost stop or the counterweight or travelling
past the uppermost stop is braked in defined manner. In the case of
lifts with high nominal speeds, very large buffers are needed for
this, which makes a deep shaft pit necessary and is correspondingly
expensive to build. The Tift regulations permit only shortened
buffers insofar as the retardation of the 1ift cage is monitored by
an independent safety equipment. This retardation check must in the
case of a fault make certain that the maximum permissible buffer
impact speed, which in the case of shortened buffers is smaller than
the nominal speed, is not exceeded.

Such an equipment for the speed monitoring and stop initiation,
in particular for 1ift cages, has become known by the US-PS 4 499
974. .-In this equipment, a flag track is mounted at one side of the
1ift shaft. . A detector, for example in the form of a forked light
barrier, is fastened at the cage. When the cage travels through the
shaft and the 1light beams of the 1ight barrier are interrupted, the
time of the interruption is measured. When the time of the
interruption is smaller than a preset value, this is then a measure
for excess speed. The individual flags of the flag track are each )
dimensioned that the preset passage times are fallen below and the
safety switching elements are triggered when they are passed at more

~than the maximum permissible speed.

In thé case of the aforedescribed equipment, the speed of the
cage is ascertained with the aid of a single measuring or checking
equipment. It can not be recognised whether the 1light barrier
engages sufficiently deepiy into the flags in order to assure an
interruption of the light beams. The absence of the flag track or
even only individual flags can likewise not be ascertained



barrier, is fastened at the cage. Wen the cage travels through the shaft
and the-light beans of the light barrier are interrupted, the time of the
inteérruption is neasured. When the time of the interruptionis
smal l er than a preset value, this is then a neasure for excess speed. The
i ndi vidual flags of the flag track2are each so di mensioned that the preset
passage tines are fallen below and the safety switching el enents are
triggered when they are passed at nore than the maxi num perm ssi bl e speed.
‘In the case of imediptalyqdhenabyed MefiRovREntit (038 Bplece drcediisedgeiths this
ascert f" Bed Wi témﬁbﬁ%ﬁ mﬂwﬁ}hoﬁtf'ﬂﬂlbﬁ‘ﬁitﬁg@r ithe Ctrurﬁé}ﬂ.thﬂQ:u?ﬁU!ﬂh@tﬁ?érathél
* can not be recognise er [ arrier.en es sufficien eply
into the flags ‘?‘?demie?mgé‘:ta%s‘ﬁjr]zh_%nsgqqﬁ?ér?W&F(‘W gsg’l'%sl %Eﬂﬁ 1B%a}%_orﬁe he
absence of the fd apker eedtadn evatn thepl yan iacduallgude opdredgdn tise casekefv se
not be ascertphﬂ%d I mmedi atel y thereby. Mor eover, it. can not be
recogni sed with Mt equi pnent w thout interrupting the current
circuit whether tThe vioventigncisitiased of tthieeobjdicet pf spioposingg ael equEipment

function in ordgy. 4ReMakéertqin g of NBkcddi=XpEa G 'thR! i1 99 RGkd RihdI2
which does not display its disadvantages and assures a high safety.

This problem is solved by the invention characterised in the
patent claim 1. _

The advantages achieved by the invention are to be seen
substantially in that all the aforementioned fault functions can be
recognised and the safety switching elements can be triggered by
reason of an additional check track mounted at the flag track and a
redundant forked 1ight barrier.

Advantageous developments and improvements of the excess speed
detector indicated in claim 1 are possible through the measures
recited-in the subclaims. Due to redundancy of the safety switching
elements and a check circuit, faults of the relays can be recognised
without interruption of the working current circuit.

Three examples of embodiment of the invention are illustrated in
the drawing and explained more closely in the following. There show:

Fig. 1 a schematic illustration of a 1ift plant with a first

example of embodiment of the measuring strip according
to the equipment according to the invention,

Fig. 2 a forked 1light barrier according to the equipment

... according to the invention,

Fig. 3 a functional block diagram according to the equipment

according to the invention,

Fig. 4 a signal course diagram of the forked light barrier in

. the fault-free operational state without excess speed,

Fig. 5 a signal course diagram of the forked light barrier in a

faulty operational state,

Fig. 6 a second example of embodiment of the measuring strip

according to the equipment according to the invention,



The invention is based on the object of proposing an equipnment for the
ascertalning of excess speed of the initially nanmed kind, which does not

di splay its disadvantages and assures a high safety. This problemis sol ved
by the invention characterised in the patent claim1l. The advant ages

achi eved by the invention are to be 8een substantially in that all the

af orenentioned fault functions can be recogni sed and the safety sw tching
el ements can be triggered by reason of an .additional check track nounted at
the flag track and Fags edluad&hird cexamgle i ofht entbadinant. ofd\thet aeaseming strip
devel opnments and i nprovengg f S I+ NCH d
claim1 are possible thrgﬁgﬂ§t§e]ﬁg§§§¢§§ﬁré%??gg ﬁgﬁﬁﬁ%psﬁtgﬁg?ﬁéf ]Fﬁé to
redundancy of the safety 8artieni mgcerdimantty dihe 2quhemantciaceendings 49| ttheof

the relays can be recogni sgebntibfQaly i nterruption of the working current
circuit. Three exanpl es of enbodi ment of the invention are illustrated in
the drawi ng and expli&i fed3ndi@nal ocursei A1agrams O | dhendorkederldglhoharniey. 1
a schematic illustration gécarding ttoptRntthivd Rxamglier 6f emsodiment of enbodi nent
o Lhe, measuri N, SR, ROGNg! RO dRnb D SAYLAERTI0rCR T IR 'eh0 it o
according to tlkgquipmestit acoording to the invention for the detection of excess
speed. A cage 2, which is guided in a 1ift shaft 1, is driven by way
of cables 5 from a drive motor 3 with a drive pulley 4. The
measuring strip 6 is mounted on one side of the 1ift shaft 1. A
forked light barrier 7 is arranged at the cage 2, preferably on the
cage roof. The measuring strip 6 consists of a markings track in the
shape of a flag track 8 and a check track 9 and is made of a highly
resistant material, preferably of steel sheet. The forked light
barrier 7 is so arranged on the cage roof that it engages into the
flag track 8 and into the check track 9. The measuring strip 6 is
mounted bver the entire shaft length. Markings in the form of flags -
10 and windows 13 are arranged at the measuring strip 6 for scanning
by the forked light barrier 7. A window 13 is-arranged in the check
track 9 at those places, where a flag 10 stands in the flag track 8.
At this place, the 1ight beam of the forked light barrier 7 is free
each time at the control track 9 and can be tested. By reason of
this arrangement, it is made certain that at least one light barrier
is always interrupted. The length of the flags 10 is matched each
time to the maximum speed of the cage 2, i.e. the flag segments 10
become ever shorter towards the upper and lower shaft end. When the
depth of engagement of the forked 1ight barrier 7 into the flag track
9 is now not correct or a flag 10 is absent, all light barriers
become free.

By reason of this state, the faults are recognised and the
safety switching elements are opened by the control.

The structuring of the markings at the measuring strip 6 can
also take place in different other ways, such as for example as
slots, holes or in the shape of a strip with reflecting and non-
reflecting portions.

Fig. 2 shows a forked light barrier 7. This forked 1light



Fig. 3 a functional block diagramaccording to the equi pnment according to
the invention, Fig. 4 a signal course diagramof the forked |ight barrier
in-the fault-free operational state wi thout excess speed, Fig. 5 a signal
course diagramof the forked light barrier in a faulty operational state,
Fig. 6 a second exanpl e of enbodi nent of the measuring strip according to
t he equi pnment according to the invention, -3- Fig. 7 a third exanple of

Forked T1ght. baPPTTIEr adcht gt oL 16 o HERE1Saeaen VI (18 eshe PPRLGHAN B
and Fig. 8 a sigfiared CPightebareieram of foheadcar kRghnelli ghd bbunr iaemonA¢EariAg Ng
Lo Lhe LI 10 oxaml.te CERORHRARES shE, Statho 00 Bp nembE MR Cr 1 51 ok
detection of extlsschapeels. A Kabirs?, TMphthbarsigui tBdaridn 16 lisf usehaffdr kachs
driven by way of, GaBY ey Ghob OB dealliy b sabe ke & hbVFIRY 1Y Fhe
second light barrier 17 and 18 is displaced vertically in order that
it can be ascertained whether the flag was passed or only touched.
The third light barrier 19 and 20 is disposed in the check track 9
and serves for ascertaining whether all flag segments 10 are present
and the forked 1light barrier 7 is mounted correctly. Both channels
of the forked 1ight barrier 7 take over the same functions. In order
to exclude a mutual influencing of the altogether six light'barriers
14, only one transmitter is switched in each time. The co-ordination
between the light barriers 14 is taken over by a switching-over of
the channels. Should a fault arise in the channel switching, the
safety switching elements are opened. It is recognised as a faulty
function when both the channels transmit at the same time or when the
time requirement for the operation.of a light barrier 14 deviates
from the normal value. Both the channels measure the flag passage
time each independently of the other.
Fig. 3 shows a functional block schematic diagram according to
the equipment according to the invention. The channel A and the
channel B are constructed identically. Only the channel A s
described in the foi]owing. A channel éwitching'24 takes over the
co-ordination of the light barriers 14, i.e. the switching-over from
one light barrier 14 to the next one of both the channels A and B.
Equa]lyy_the optical parts 25, 26 and 27 are built up identically.
They conéist substantially of transmitter and receiver units as well
as a sequence control and transmitter and receiver test units. The
build-up of such a light barrier is described in the EP 483 560. The
first two optical parts 25 and 26 scan the flag track 8. The flank
recognitioﬁ 28 starts a counter 29 on a flag 10 being entered. On
coming out of the f1a§ 10, the counter 29 is stopped, the counter
state is passed over to an intermediate storage device 30 and the
counter 29 is again reset. Thereby, the counter 29 is again ready
for the next time meaéurement. It can happen that the counter 29 is



measuri-ng strip 6 is nounted on one side of the Iift shaft 1. A forked
Ilght barrier 7 is arranged at the cage 2, preferably on the cage roof.

The 'neasuring strip 6 consists of a narklngs track in the shape of a flag
track 8 and a check track 9 and is_nmade of a highly resistant material,
preferably of steel sheet. The $orked light barrier 7 is so arranged on
the cage roof that it engages into the flag track 8 and into the check
track 9. The neasuring strip i's mounted aqver the entlrgéshaft | engt h,
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stopped. After a valid flag passage, the counter states (the
measurement values) are present at both channels A and B.
Differences between both the counter .states are recognised by the
counter comparison with count tolerance consideration 36 and lead to
the opening of the safety relays 34 and 35.

"~ The counter 29 counts a constant counting rate 37. The
monitoring of the time base 38 checks the counting rate 37. An
incorrect check track signal 39 is detected by the monitoring of the
check track 40. A relay watchdog 41 checks the reset pulses.
Optical error signals 42 can be detected by the receiver and
transmitter test units of the optical pulse 25, 26 and 27. Should
one of the aforementioned faults arise, the safety relays 34 and 35
are opened.

The relays 34 and 35 comprise two switching contacts 45 and 46,
which are constrainedly moved one to the other and of which each
switch contact is in one working current circuit 47. The second
relay contact serves for the monitoring of the relay states 48..
Faulty relay states lead to a relay switching-off command. In the
normal 1ift operation, no excess speed arises. This has the
consequence that the relays 34 and 35 need never be switched off and
their function can thus not be checked. In' order to check the
function of the relay safety contacts, these must be opened without
interrupting the working current circuit. For that reason, two
safety relays (34, 35), the switching contacts (45, 46) of which are
connected in parallel, are installed for each channel (A, B). The
function of the working contacts can be checked by way of the
contacts constrainedly led to working contacts when the relay (34,



The structuring of the markings at the neasuring strip 6 can al so take

pl ace i-n*di fferent other ways, such as for exanple as slots, holes or in
the 'shape of a strip with reflecting and non- reflecting portions. Fig. 2
shows a forked |light barrier 7. This forked |[ight - 4 - barrier 7
is built up in two channels each wi®trthree, preferably infrared |ight
barriers 14 for each channel and with a nonitoring circuit which conpares
the state and the measurenment results of both the channels. A first light

barrier 15 and 39 il§ uikeheds cWith dhanaid ofi §herhrddging-eues wfe thewarkingige
time of the f'f’ﬂ‘&:#@nt c1Wﬁ1§e@”GEh|1§9f@stb%Ebﬁs Jsz@fﬂel%vtﬁou‘ﬂ' operngdthe

vertically in or#ir that it can certai ned whether the flag was passed
or only touched¥orfiag Crrent Fb’FFt“ Ea rier 19 and 20 is disposed in the check
track 9 and serves Fiy, asshowtai rshg@aW&eWﬂ d&béraﬁ:l@gtaegmmw 1H hﬁrtfarmer
present and the,

channel s of the' r{%ﬁéiﬂauﬂ}:?{'ﬁeeb%qﬁagponﬂt ékg{%\%)& ce)rg‘gﬁc%él %Eﬁ?&‘l upper
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14, only one trapREldde’ the SMUckCRFLY LQRET 4.7 ouFifig Chie®hEldhEODs tne
flags 10 through the 1light barrier 15, the passage time 53 is
measured and a possible excess speed detected. Since one flag 10 and
one window 13 always stand one opposite the other at the measuring
strip 6, the absence of flag segments 10 or a faulty positioning of
the forked light barrier 7 can be recognised at once, since a check
window recognition 54 always takes place within the passage time 53
of the flags 10.

Fig. 5 shows a signal course diagram of the forked light barrier
in the case of an incorrect depth of engagement of the forked 1ight
barrier 7 or in the case of absent flag segments 10. In both cases,
the light beams become free simultaneously at the flag track 10 and
the check track 9. The check track monitoring 40 and the flank
recognition 28 recognise the fault state 55 and .cause an opening of
the safety relays 34 and 35. As soon as a fault arises, the channel,
which has first discovered it, releases its relays and gives the
relay switching-off command to the other channel.

Fig. 6 shows a second example of embodiment of a measuring strip
65 according to the equipment according to the invention. This
measuring strip 65, apart from a markings track in the shape of a
flag track 66 and a check track 67, in addition still displays a
safety track 68. This track serves for the additional checking in
the upper and lower shaft end. For this purpose, the measuring strip
65 displays a free strip 69, which in the region of the upper and the
lower shaft ends displays at least one respective marking in the form
of a slot or a hole 70, between the flag track 66 and the check track
67. The forked 1ight barrier belonging to this example of embodiment
therefore comprises a further 1ight barrier pair which can detect the
end of the shaft with the aid of the slot or the hole 70. The
arrangement of the flags 10 and windows 13 is identical with the



between the light barriers 14 is taken over by a sw tching-over of the
channel-s. Should a fault arise in the channel switching, the safety
swi-t'ching el enments are opened. It is recognised as a faulty functi on when
both the channels transmt at the_sane tinme or when the tine requirenent
for the operation of a light barrier 14 deviates fromthe normal val ue.
Both the channel s neasure the flag passage time each independently of the

other. Fig. 3 Si0f Gdaibfd | Rl efildiliedtliemaimgs O apistIaAER’ UrBiee tdhe

equi pnent acco I nvent1on ‘The nnel
are construct e&dd‘ wapl 1 drigh . operatignal thabéhﬁynéga"ﬁt fauldystrigsening

the fol | owing. such ahangtel exsitbleNimatned dagkede e 1bie cheifabtén ogF Othe! he
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d1splays markings in alternation in the shape of windows 79 on the
window track 77 and the check track 78. The windows 79 of both
tracks have the same size and are each time arranged centrally
between two windows 79 of the other track. By reason -of this
arrangement of the windows 79, the 1light barriers 80 of both the
channels A and B are arranged symmetrically. The measurement value
registration can take plaée through the freeing or through the
interruption of the 1light beams of the 1light barrier in the track
concerned. An advantage of this variant is that a contact safety
device, which prevents a tearing-off of the measuring strip 75 in
consequence of protruding parts, is formed by a web 81 in front of
the window track 77.

Fig. 8 shows a signal course diagram of the light barriers 80
according to the third example of embodiment. This signal course
diagram shows a fault-free operational state. The upper course
represents the window track signal 82 and the lower course represents
the check track signal 83. The detection of excess speed takes place
in the same manner as for the first example of embodiment. It can be
recognised as further faults when a pulse is absent or a channel has
constant level 0 or constant level 1.



for the next time neasurenment. It can happen that the counter -29 is
started-at a flag edge due to toggling, i.e. oscillating upward and
dovinwar d novenents. In this case, the counter 29 is reset by a toggle
recognition 31 and the passage is recogni sed as incorrTect. Wien a correct

fl ag passage has thereagai nst taken8pkace, the eval uati _ m :
counterstate is caused by the toggle recognition 31 tol“““n““ﬂ “H"I““ILCK
the count value. Wen the count value lies below a defi*ned | Fm% Val de,
then the flag PatentsClawmsel | ed through too fast, which is equivalent to
excess speed. In the case of excess speed, the safety relays 34 and 35 are

opened and the lift thus stopped. After a_ valid flag, 6 passage, the
count er states 1.(t B&cepsaspe ectoy wath muliiple grighbnbarrier, pyhenein the

channels A anqgn$. bdirfiéry agS dB§! WRRTCHCdrld (b FrudNt At oS @A lRPKEd € ight
recogni sed by thé pouR er coggﬁrlson w .t h coupt tolera?fe conélderatlon 36
and I ead to thd3BHER z:o?s)t dsareangedephyd Liftac@985(2)sn Fead Jugasuremend
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checks the reghtoughul sless. release of safety switching elements (34, 35),
characteried thereby, that the measuring strip (6, 65, 75) is
constructed with redundancy, consists of a markings track (8, 66, 76)
and a check track (9, 67, 77) and displays markings (10, 13, 70, 81)
for scanning.

2. Excess speed detector according to claim 1, characterised
thereby, that a flag (10) and a window (13) each time lie one
opposite the other at the measuring strip (6, 65).

3. Excess speed detector. according to claim 1, characterised
thereby, that windows (81) of the window track (77) and windows (81)
of the check track (78) are arranged in alternation at the measuring
strip (75).

4, Excess speed detector aécording to one of the claims 1 to 3,
characterised thereby, that the forked 1ight barrier (7, 76) displays
two channels (A, B).

5. Excess speed detector according to one of the claims 1 to 4,
characterised thereby, that the measuring strip additionally displays
a safety track (68).

6. Excess speed detector according to one of the claims 1 to 5,
characterised thereby, that the safety track (68) displays measuring.
points in the shape of slots or holes (70).



Optical error ‘signals 42 can be detected by the receiver and transmitter

test umits of the optical pulse 25, 26 and 27. Shou| _ 1

af orenentioned faults arise, the safety relays 34 ani“‘ﬁgﬁ&maﬁimnhhe
relays 34 and 35 conprise two svvitchié;g contacts 45 ¢ , LW Chs arve
constrai nedly noved one to the othel and of which each switch contact is in

one working current circuit 47. The second relay contact serves for

the monitoring,of the relay states 48. Faulty relay states lead to rel ay

S t o ngoof 1 BormERGess” spied HBtRGHbiaccRdY Sept  Uh, thens M ds 30 §pesd
arises. Thi shartagseriskd tisrebglcthat thetfdrked rigighysbartiand( 35 diegkhysener

be switched off_an Ir . functi C t hus, not. be ed Ln.ord to
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wi t hout i nt err fiptsitngl ighbie baorierng 15¢ur6gnt foci each t channeFor{As h8) fensdthe

two safety rel g .34, | | ngeycontacts (45, 46) of which are
connected in pgér%lnl(lg? ,ofg?%e ift}]g é?%%c(?br& dach channel (A, B). The function
of the working contacts can be checked by way of the contacts

constrainedly ged gQae0" kit GRBAKOFS atbGU thgCts 4y df34he clain@ 1 to 6,
characterised thereby, that the 1light barriers (80) of both the
channels (A, B) of the forked 1light barrier (76) are arranged
symmetrically for the scanning of the window track (77) and the check

track (78).

9. Excess speed detector according to one of the claims 1 to 8,
characterised thereby, that both the channels (A, B) perform speed
measurements each independently of the other. '

10. Excess speed detector according to one of the claims 1 to 9,
characterised thereby, that a channel-switching device (24)
undertakes the switching over from one 1light barrier (14, 30) to the
respective next one.

11. Excess speed detector according to one of the claims 1 to 10,
characterised thereby, that each channel (A, B) displays two safety
switching elements (34, 35) with parallel switch contacts (45, 46).



.35) is swtched. Wth the aid of the bridging-over of the working current
circuit .49, this test becones possible wthout opening the working current
cireuit 47. Fig. 4 shows a signal course diagramof the forked |ight
barrier i.n the fault-free operational state w thout excess speed. The upper
course represents the flag track signal ;51 and the |ower course represents
the check track signal 52. During the novenent of the flags 10 through
the light barrier 15, the passage tine LIRS asured and a possi bl e excess
speed detected. Since one flag 10 and oilgﬁ ndew 13 al ways stand one
opposite the other at the neasuring strip ®, the absence of flag segnents
10 or a faulty positioning of the forked light barrier 7 chn be recognised

at once, since a check w ndow rec ition 54 always takes jplace within the
passage tinme 53 of the flags 10. Fig.\5 shows a signal urse di agram of
the forked light barrier in the case o qn of engagenent of
the forked |ight barrier 7 or in the c bsent flag segnents 10. In
both cases, the |ight beans beco ee §i aneously at ghe flag track 10
and the check track 9. The check track iforing 40 and} t he fl ank
recognition 28 recognise the fault sta\ef3p] and cause an openi ng of the

safety relays 34 and 35. As soon as a f ari ses, the channel, which has
first discovered it, releases its rel ays j gives the '
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rel ay switching-off comand to the other channel. Fig. 6 shows a second
exanpl € of enbodi nent of a neasuring strip 65 according to the equi pnent

aceording to the invention. This measuring strip 65, apart froma
mar ki ngs track in the shape of a flag track 66 and a check track 67, in
addition still displays a safety track 68. This track serves for the

addi ti onal checking,in the upper and I"8wer shaft end. For this purpose, the
measuring strip 65?1 plé/s a free spfAip 69, which in the reg|o pf t he
upper and the | owe aft ends dispfays at |eg one rk| in
the formof a slot or a hole 70, etween theg/f|l ag té\{_ 2 thcggk
track 67. The forked |ight barAer bel ongi o thi Df epbodi nent
therefore conprises a furthe |ight baris qir wh ﬁ.a.n%ect t he end
of the shaft with the aid # the slot 4 re—itoto—riy heara genent of
the flags 10 and wi ndo 3is identical with the. -/ -1 7 - fifst | exanple

of enbodi nent. O y 0 2 fEres ar] addi ti )nal | y high
operational reliabili ty agai nst faulty tfi-fggring,] sudh as/_f_ /-- ﬁﬂ
the case of possible cdntam nation th surirﬁg St“FZ_rE on t he
check wi ndows 13 can nd | ongeflS T ’
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recogni sed by the |ight barriers 19 and 20. Fi'g. 7 shows a third exanple of
enbodi ment of a measuring strip 75 with a |ongitudinal section through the
forKed |ight barrier 76 according to the equipnent according to the

i nvention. This nmeasuring strip 75 consists of a markings track in the
formof a window track 77 and a chegk track 78.- The neasuring
strip 75 displ ays rkin2§ in alternation |2 the shape of w ndgws 79 on the
wi ndow track 77 ané*the eck tradk 78. é

79 of bdt'h tagg :3
have the sane size{and aﬁﬁﬁeach t SgnuaAg d centra |y betwegn

wi ndows 79 of_ _theNgthel a}cjg Luragfegent of the
oth th @hpnnels A and|B gre arranged

w ndows 79, the |ight barria?p 80 o
ke pl gce through

symretricallyy Th surenent val u
the freeing oy throagh Ehe i nggrrupti f thejly ght bpamg of tHe |ight

barrier inth¢ tra c ernef.| vam=ant ifls that a
~contact safety device, which Eﬂevents a tearinb-foff of the neasdring strip
75 in consequénce of protrudi % parts, is formbd by a web 81 inlfront of

>

the window trdck 77. Fig. 8 shdws a signal coufde diagramof thd Iight
barriers 80 adcording to the i rd exanpl e of odi nent . Thi § signa
course di agrag_shows__a faulg-Jree _o er_; Qngle st at ~Jhe. wpper course
“represents ‘the wWindoy fraclH signgl 82ja -ﬂe | owef coyrge represents
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t he check track signa

const ant

| evel

83.

0 or constant
detector with nultiple light barrier,
whi ch are conbined into a forked |ight barrier
lift cage (2),

| evel 1.

The detection of excess speed takes place in
the same manner as for the first exanple of enbodi nent.
reecogni sed as further faults when a pulse is absent or a channel
Patent C ains 1.
wherein the light barriers (14, 80),
(7, 76) and arranged at a
read nmeasurenent val uves froma neasuring strip (6, 65, 75)

It can be
has
Excess speed

fastened at one side of the lift shaft {4) and in case of faulty operation
stop the lift through the rel ease of safety switching elenents (34, 35),

characteried thereby,
wi t h redundancy,
(9, 67, 77) Eﬁ di
spee gbet

that a flag (10) and a 53

Excess

t he measuri
claim 1,

Cct or

strip (6, 65).) 3.
Efaracterise
0 t

d

accordi ng
ow (13) each time lie one opposite the

{/j;kpeed det ect or accordlﬂ to

to claim 1,

Excess
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char act

that the nmeasuring strip (6, 65, 75) is constructed
consists of a markings track (8, 66, 76¥Eeh

check track

pl ays marki ngs (10, 13, 70, 81) for s

|sed t reby,

her at
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t hereby, that w ndows (81) of the window track (77) and wi ndows (81) of the
check track (78) are arranged in alternation at the neasuring strip (75).
4. - Excess speed detector according to one of the claims 1 to 3,
characteri sed thereby, that the forked light barrier (7, 76) displays two
channels (A, B). 5. Excess speed detecisar according to one of the clains
1 to 4, characterised thereby, that tgg' asgring strip additionally

di spl ays a safety track (68). 6. Ex eq;?SEZed detector according to one
of the clains 1 to 5, characterised thereby, that the safety track (68)

di spl ays nmeasuring points in the shape of slots or holes (70). 7.

Excess speed detector according to one of the clains 1 to 6, characterised
thereby, that the forked light barrier (7) displays a second |ight barrier
(17, 18), which is vertically spaced fﬁbnlt e first light barrier (15, 16),
for each channel (A, B) for the scanni (8, 66). 8.
Excess speed detector according to one ains 1 to 6, characterised
thereby, that the light barriers .

79
_ /—' 79
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channels (A, B) of the forked light barrier (76) are arranged.-symetrically
for the-scanning of the w ndow track (77) and the check track (78). 9.
Excess speed detector according to one of the clains 1 to 8, characterised
t hereby, that both the channels (A, B) perform speed neasurenents each

I ndependently o Pther. 10. Excess speed detector according to one of
the clains 1 to 9, cﬁaracterised t her eby, t hat a channel -sw tching

L Pe ©esoan, | ReddK e Vbt WM ANEELd AOMORE N bt o (18, S9)
to the respecti - ccording to one of

the clains 1 to 10, charact eri sed t hereby, that each channel (A B)

di spl ays two safety_switchjng el ements. (34, 35) wth allel _switch .
ConFaC%/S (45, 46). yThis eqmjpm nt serves fog' the pr'%)ducmonloc‘;“l'r a sﬁaft \Gmn;ormatwn

for a 1ift plant. A cage (2) guided in a 1ift shaft (1) is driven by
way of cables (5) from a drive motor (3) with a drive pulley (4). A
redundant measuring strip (6) is mounted at one side of the 1lift
shaft (1). A multichannel forked light barrier (7) is arranged at

" the cage (2). The measuring strip (6) consists of a markings track
in the shape of a flag track (8) and a check track (9), which are
each scanned by a light barrier. At those places, where a flag (10)
stands at the flag track (8), a window (13) is arranged at the check
track (9). The speed of the 1ift is measured by means of the flags
(10) and the 1ift is stopped in the case of possible excess speed.
By reason of the arrangement of the flag track (8) and the check
track. (9), possible faults can be detected at the measuring strip
(6), since one light barrier must always be interrupted by reason of
the flags (10) and windows (13).

(Fig. 1)



