1 17 F EB 2004 Description Safety Crcuit for an Elevator Installation 5
The invention relates to a safety circuityfor an elevator installation
consisting of a chain of switches connected in series to nonitqry fig200
equi pnent serving the safety of the elevator operation, and of 'a source of
el ectric voltage to supply the series chain, there being connected 10 to
the end of the series chain at |east one switching device which generates
signals for_an el,evator control depending on the switching status of the
sw tches. APESFEEPEHLuit for an el evator installation consists of 15 a
chain of door contacts connected in series, a contact being provided for

t he purpose of, for exanple, nonitoring the position of a hoistway door.
Furt her conBadesyoCirswittc Hesr faor Ehevauopobestodl hanidosri ng, for exanpl e,
the position of the car door, the position of the brake, or 20 other

equi pnment serving the safety of the elevator operation, can be connected

into the safety circuiit. Th safeag circuit is,usuallﬁ supplied with
i npul ses of THFr eBVENHFLFE AR i HerSHFERE e S otiPEe2Bf SVEVREGE,

there ~Dbeingconaqekady @dhia SO0l e SUSLEILeLnaL LBARb FRONS
I'tall e e safety 71

safety rel ay. contacts ar | o0sed, efay I's activated.
The el evat ofnceatiels feNimoeritdhe hestahipmint heesaf 64 yehel ayraed b the

safety relay is activated the elevator control releases, for exanple, a
the elevator operation, and of a source of electric
voltage to supply the series chain, there being connected
10 to the end of the series chain at least one switching

device which generates signals for an elevator control

depending on the switching status of the switches.

A safety circuit for an elevator installation consists of

15 a chain of door contacts connected in series, a contact
being provided for the purpose of, for example, monitoring
the position of a hoistway door. Further contacts or
switches for the purpose of monitoring, for example, the
position of the car door, the position of the brake, or

20 other equipment serving the safety of the elevator

) operation, can be connected into the safety circuit. The

safety circuit is usually supplied with impulses of direct
voltage from either an AC or DC socurce of voltage, there
being connected to the end of the safety circuit at least

25 one safety relay. If all contacts are closed, the safety
relay is activated. The elevator control monitors the
status of the safety relay and if the safety relay is
activated the elevator control releases, for example, a
pending travel command.
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pendi ng travel command. 30 2 17 FEB ZQX4 A di sadvantage of this type of
electrical supply to the safety circuit ds that the output voltage of the
voltage source is not regulated and is subject to voltage flucbquégqmu
which in turn nmakes relays with a wide 5 voltage range necessar
Furthernore, the voltage has a value greater than a safe | ow vol tage, and
to prevent electrical accidents nust be protected with a fault- current
safety smﬁé&h 10.lt _is her

. that the invention sets,out to provide a
Feredy. Thek| s EHEVBREAS o SCLE: DR (T QLT g bt Wy BEGOHEE: n 1o
avoi di ng t he; di§3d¥aptages i&f e KHVMbIaM Gl ANKLETEAtERE FosahgkY
circuit which operates safely irrespective of the travel height of the
el evat or. lécdheeadvanbagesgldrateed drrdomd ubjmeEntionval eagssential |y
that the voltage across the safety relay is held constant. The voltage
across the SheetyaEépay WhaCEr de the T GiRdEs XRperRisvbrh tRewidfgth of the

cabling_of the safety 20 contacts | ch.is of part,cul si.gnificance on
clevat of I YRELRBa: FERGwrE SeryYin gt teir e tef "phe Loor
contacts exjepds gY¥Ehckhe chghl halghi 1y tha wlavatora hoi staeynand, if
there is no regulation, has a direct influence on the voltage across the

safety rel aglettribel accidents must be protected with a fault-

current safety switch.

10 It is here that the invention sets out to provide a
remedy. The invention as characterized in Claim 1 provides
a solution to avoiding the disadvantages of the known
device and creating a safety circuit which operates safely
irrespective of the travel height of the elevator.

15
The advantages derived from the invention are essentially
that the voltage across the safety relay is held constant.
The voltage across the safety relay theréfore no longer
depends on the length of the cabling of the safety

20 contacts, which is of particular significance on elevator

! installations with very high travel. The cabling of the

door contacts extends over the full height of the elevator
hoistway and, if there is no regulation, has a direct
influence on the wvoltage across the safety relay. If the

25 voltage is regulated, power supply voltage fluctuations,
or changing contact resistances on the contacts, or other
loads in the safety circuit which influence the voltage,
have no effect on the safety relay. If the voltage across
the safety relay is regulated, a commercially available

30 standard relay can be used as the safety relay without

detriment to the reliable operation of the safety circuit.



25 voltage is regul ated, power supply voltage fluctuations, or changing
contact resistances on the contacts, or gther loads in the safety circuit
whi ch influence the voltage, have no effect on the safety relay. If the
voltage across the safety relay is regulated, a commercially avh?WﬁpQﬁMBO
standard relay can be used as the safety relay without detrinent to the
reliable operation of the safety circuit. 3 17 EEO 2004 Moreover, the

safety circuyit can be_operated w t.h hysi ol qgical ly safe | ow voltage. In
parti cul ar , MREESYFEs t%ﬁr%ﬂ%?ﬁ%wﬁ%ﬁﬁq% G sﬁﬁﬁ?%ﬁ%ﬁrﬁﬁt ecessary. Wth

regul at ed voha981861R8S 1413 0l WRhBkodt S s LM InedBubgommde

with high o ation y and low costs. Further devel opnents of the

i nvention aferpessi preteictiorn e pRases atatmst ineddesateperdboh cl ai ms.
Wien the 10 safety circuit is open, a limter acting through a network of

t he regul atragudated wolit@iges adyessupdley spflatagaalny apriety val ue.
Moreover, the safety cictcuit operates wi.th a |low valtage which.is not
danger ods tB*pEHLENE3NL eTH‘@dien\Vé‘r% 3}}3% WA rﬁ%ﬁ?@’ el ?OBeI ow by
means of agog§%qple and by reference to the attached drawi ngs. The
drawi ngs show. Fig. 1 a diagrammatic illustration of a safety circuit 20
regul at ed vol tage across a switching device; and Fig. 2 details of one of
t he networks servin% to regul ate ) ) .

Further developments of the invention are possible with

the measures stated in the dependent claims. When the

10 safety circuit is open, a limiter acting through a network
of the regulating circuit limits the supply voltage to a
specific value. Moreover, the safety circuit operates with

a low voltage which is not dangerous to persons.

15 The invention is described in more detail below by means
of an example and by reference to the attached drawings.

The drawings show:

Fig. 1 a diagrammatic illustration of a safety circuit

20 regulated voltage across a switching device; and

Fig. 2 details of one of the networks serving to regulate

the voltage.

25 In Fig. 1 a safety circuit is indicated by 1 which
comprises switches or contacts 3 connected in a series
chain 2, at least one switching device or safety relay 4,
a voltage converter 10 serving as an electric power supply
5, and a monitoring device 6, the signal from the safety

30 relay 4 being transmitted to an elevator control 7. On an

input line 8 there is, for example, a direct voltage of 24



the voltage. 25 In Fig. 1 a safety circuit is indicated by 1 which
conprises switches or contacts 3 connect%d in a series chain 2, at |east
one switching device or safety relay 4, “a voltage converter 10 squ#ﬂﬂmﬁi
an electric power supply 5, and a nonitoring device 6, the signal fT e
safety 30 relay 4 being transmtted to an elevator control 7. On an input
l'ine 8 there is, for exanple, a direct voltage of 24 4 17 FEB 2004 V DC
which is applied to a protective switch 9. The protective switch 9 is
connect ed oh DEswhilthuissappltiedt he ai ppwitelatiofe tsve tid: OC Vilie age
converter 10, which increases the 24 V DC to, for exanple, between 25 V
and 50 5 VBXOtenklBRdSHL PR 9sdFi £9NERSLED BF TR Uet$lde o the

connected vj ”fgsﬁfigﬁerﬁﬁLﬁko@oi{ab% EQ%%%%?%? it @f; it he vol tage

converter 10, e ot her end of the serires IS ‘connected to the

safety rel ayndredbesserends gonnegbi OFRf SR&ip1%Af Hatweldmy g vsag@nsect ed
to a coomon 10 |line synbolized by a downward pointing arrow. The sw tching

status &f tWheDGafeny erflapfdthe seaiss chednt @ ®f rdleaycwumets 32iacross

whi ch the elevator control 7 applies a signal voltage. To protect thg
safety cHwﬁRQHQFtéﬁaYﬁ§tav@??§§§1§§i¥§§lﬁg§ﬁlﬂ¥u}qr - Rt ORE ngtof 15

sarety ol 9. VaReTeh Y atR s do,nShe i o of WHEr R be T
chain 2 is connected to the safety relay 4. The second
connection of each safety relay 4 is connected to a common

10 line symbolized by a downward pointing arrow. The
switching status of the safety relay 4 is transmitted to a
relay contact 12 across which the elevator control 7
applies a signal voltage. To protect the safety circuit 1
against voltage spikes resulting from the switching of

15 inductances, a protective dicode 13, for example, is

connected across the safety relay 4.

The voltage across the safety relay 4 which is to be
regulated is tapped at Pl and transmitted to a network 14

20 consisting of passive elements which is connected to the

| voltage converter 10. If all the contacts 3 of the series

chain 2 are closed, the voltage across the safety relay 4
ig held constant at, for example, 25 V DC. If the series
chain 2 is open, the output voltage of the voltage

25 converter 10 is held at, for example, 53 V DC by a limiter

15.

The monitoring device 6 consists of a first overvoltage
detector 16, a second overvoltage detector 17, an
30 undervoltage detector 18, and an overcurrent detector 19.

The first overvoltage detector 16 monitors the voltage



regul ated is tapped at Pl and transmtted to a network 14 20 consi sting of
passi ve el ements which is connected to thhe voltage converter 10. If al

the contacts 3 of the series <chain 2 are closed, the voltage across the
safety relay 4 is held constant at, for exanple, 25 V DC. If the 4 FEB1004
chain 2 is open, the output voltage of the voltage 25 converter 10 is held
at, for exanple, 53 VDC by a limter 15. The nonitoring device 6 consists

of a first overvoltage detector a second overvoltage detector 1

16, 7
30 under vol }&F@S8et BEt AT EEY &fd 2 o1t FSETR TR 1 ST MSREREFr st
over vol tage.geﬁﬁgtgén%go%@ L2178 Adte ldape Efcl]xf] {aﬁ%ﬁé’?“z@%%é.the

safety rela§ 4-and generates an error nmessage e ‘nonitored vol tage
exceeds, fofnexgaBpbad 2%e¥vBEtagth@etReat avemul iages deiectoltddenoni tors
the voltage on the output Qut of the voltage converter 10 and generates 5
an error nessageutputhoutowift dhed wodltsage exoeedsr T axkaapheratssyv DC.
The undervol tage detector 18 nonitors the voltage on the qytpu Qut of the
voItage5coﬁ%@r@é¥°10me§ﬁ69§eﬁér&@95Wﬁ?¥£9%ﬁdrﬁéi%ﬁﬁ?i?x9?ﬁeﬁbn Por ed

voltage falls bel ow__far appl e T V. reat 104 gctor 19
nonitors th%x%ﬂPignt Pl g(va% iq%et Héj%%gﬁoggagc%gile%%%#tﬁ; Tor%ngg% a
vol tage acrogs {BetBBaskh Rbe RYRIOIO]L et genaslaiffe adoevedtenessage if
the nonitored current exceeds, for exanple, 300 mA. The error

and generates an error message if the monitored voltage

an

falls below, for example, 23 V DC. The overcurrent

10 detector 19 monitors the current flowing in the series
chain 2 in the form of a voltage across the measuring
resistor 11 and generates an error message if the
monitored current exceeds, for example, 300 mA. The error
messages from the detectors 16,17,18,19 are transmitted to

15 an error circuit 20 which in the presence of at least one
error message opens the protective switch 9 which switches
off the voltage on the input In of the DC-DC voltage
converter 10. The error circuit 20 stores the errors that
have occurred and they can be read out by, for example, a

20 superordinated diagnostic circuit. For the purpose of
manually resetting the error circuit 20, a pushbutton

switch 21 is provided.

Fig. 2 shows details of the network 14 and the limiter 15
25 for regulating the voltage across the safety relay 4. If
the series chain 2 is open, the output voltage of the
voltage converter 10 is held constant at, for example, 53
V DC by means of a zener diode Zl. A capacitor Ci
reinforces the dynamic behavior of the limiter 15.
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nmessages fromthe detectors 16,17,18,19 are transmtted to 15 an error

circuit 20 which in the presence of at | egst one error nessage opens the

protective switch 9 which switches off the voltage on theilun¢7pggg@4the
t ha

DC-DC voltage converter 10. The error circuit 20 stores the errors t
have occurred and they can be read out by, for exanple, a 20 superordinated
di agnostic circuit. For the purpose of mnanually resetting the error
circuit 20, QHEP o) LLche2) - r Qyi . Fi WS {ls of

t he network 14 andq#%% ??%?%%%glg $£5§P§rg¥gg§ afﬁﬁgrﬁﬁé voi%%ﬁ?%ﬁﬁoss t he

safety rel axie Jditdde serpesneheinadrbssopte, shife tquirditaywal tiagensfdt he
vol tage converter 10 1s held constant at, for exanple, 53 V DC by neans of

a zener di odmridltant capacfooreimpilei nR6r ¥e®Ct h¥idy madiicodseRvivriadi t he
limter 15. 30 6 17 FEB 2004 If all the conticts 3 of the series chain 2
are cl osed, PHSHERIOTF tEGECHES pBYRESPE - ak PEs¥OL hBISaPEt P Y 3% hel d

const ant:at, r. | g, : VL i : i.C r ts, I rse
current ;¢ nEHo AR G, £ uPrapR s VoBed FLARE ol ke AT B 1A
conpri sing adH8tdORR3 @d poeatSber vB2ragbedpoiiat oef Peolderigey di vi sion P2
being connected to the limter 15 and a limting resistor R which is
connect ed atcarreeniedrtenthe olihbétesedbaskdi apdimisiinchaasiistayye Ronvert er

10. The VO'E&%Eﬂ?Qﬂgfgéfgeggg Sgg its other end to the feedback input

of the voltage converter 10. The voltage converter 10 uses

10 the signal on the feedback input to regulate the voltage
on the output Out. Voltage converter 10, series chain 2,
and network 14 form a regulating circuit which holds the
voltage at point Pl constant. Voltage deviations are
detected by the detectors 16,17,18. The switching statuses

15 of the contacts 3, error messages from the detectors
16,17,18,19, and signals from the error circuit 20, can
also be detected and analyzed by a superordinated

diagnostic circuit.



10 the signal on the feedback input to regulate the voltage on the out put
Qut. Vol tage converter 10, series chain and network 14 forma
regulating circuit which holds the voltage at point Pl constant. Voltage
deviations are detected by the detectors 16,17,18. The sw tching s;p¢g§q@4
15 of the contacts 3, error messages fromthe detectors 16,17,18,19, an
signals fromthe error circuit 20, can also be detected and anal yzed by a
superordinated diagnostic circuit. 7 17 FE B 2004 Patent Clains 1. Safety
circuit forPapnerke¢dmamsi nstallation consisting of a chain of swtches
connected in series to nonitor 5 equi pnment serving the safety of the

el evator operation, and of a source of electric voltage to supply the

series Ch%lnﬁgﬁggﬁié#%éﬁﬁgofg f%ﬁdeigvgg reﬂgseglﬁggi%%agaﬂgﬁséﬂﬂ ches

at | east one’ sW Vi ce generates” signa or an el evator

control dependimng Qhdihe JO S dEhe 80cshatdte@f ihhgesiekCcReSmonitor
characterized in that a regulating circuit (10,14) is provided which holds

the vobtage acudgsrariie sawtiong nghelesd Loty 49f cohst ahevatsr2 opsaedtiypioi r cui t
according to Claiml, characterized in that_the voltgﬁe cross the,
swi t chi ng devd®d ) § SRR E 1Bl heYAbFRIE1HP RABE Yoﬁ?’ﬁutsel%es

Connected‘to %%Jfﬁ?ﬂthere being connected to the end of the chain of
switches at least one switching device which generates
signals for an elevator control depending on the

10 switching status of the switches,
characterized in that
a regulating circuit (10,14) is provided which holds the

voltage across the switching device (4) constant.

15 2. safety circuit according to Claim 1,
characterized in that
the voltage across the switching device (4) is connected
to a network (14) whose output is connected to an input
(feedback) of a voltage converter (10) which serves as a
20 regulator and power supply and supplies the series chain

i (2).

3. Safety circuit according to Claim 2,
characterized in that
25 an output (Out) of the voltage converter (10} is
connected to a limiter (15) which is connected to a
network (14) and which when the series chain (2) is open

limits the voltage on the output {(Out).

30 4. Safety circuit according to Claims 2 or 3,

characterized in that



(feedback) of a voltage converter (10) which serves as a 20 regul ator and
power supply and supplies the series chai% (2). 3. Safety circuit
at

according to Claim2, characterized int 25 an output (Qut) of ﬁpﬁE

vol tage converter (10) is connected to a limter (15) which is coﬂ e f%@M
to a network (14) and which when the series chain (2) is open |imts the
vol tage on the output (Qut). 30 4. Safety circuit according to Cains 2 or

3, characterized in that 8 1 7 FE B 2004 the voltage converter (10)
suppl i es the ddre esothagn ¢opvenhdrt KeOswsupbiligsdéhecserdesvatmrin | bW

o one of the HtbVEIE! BHECh TERAASEECE: 284 1A tPhar Lo g HEH L (0)
is provided mh{ eV|ceé%§§§s g %ﬁgg ofBd current in the series chain (2),

the sw tching e vo tage converter (10), 10 and in the
event of a fault disconnects the voltage converter (10) fromthe input
vol tage by neans of a protective switch (9).
5 5. Safety circuit according to one of the above claims,
characterized in that
a monitoring device (6) is provided which monitors
voltage and current in the series chain (2}, the
switching device (4), and the voltage converter (10},
10 and in the event of a fault disconnects the voltage

converter (10) from the input voltage by means of a

protective switch (9).



