AUTQWATI C- RESCUE DEVI CE FOR ELEVATOR The present invention relates to an
autiomati c rescue device for an el evator such as a traction el evator.
Conventional Iy, elevators have been provided with an automatic brake which,
when there is a failure in the primry power source of the elevator,
prevents novement of the elevator car until the power supply is
re-established. Whilst the brake prevents, the elevator car from noving out
of control, which is likely to result |n %njurlng any occupants of the
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battery, andagpirdetionEevdib® operati on when the primary power source fails.
ARDs rel ease the automati c brake and nove the elevator car to a door zone

and open the doors to allow the occupants to | eave the el evator car. An
obj ect of the present invention is to provide an |nproved ARD Accordirg
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that the detrestledins hgetingxagedecifptsrofi thenelepeet.car, the application of the
automatic brake when the elevator car is between door zones inconveniences any
occupants of the elevator car because they will be trapped until power is

resumed.

Automatic rescue devices (ARDs) are devices which have an auxiliary power
supply, such as a battery, and which come into operation when the primary
power source fails. ARDs release the automatic brake and move the elevator car
to a door zone and open the doors to allow the occupants to Jeave ﬂfme elevator

car.
An object of the present invention is to provide an improved ARD.

According to a first agpect of the present invention there is provided a device for
controlling operation of an elevator in the event of failure of the primary power
source, the device comprising means for applying power from an auxiliary
power source to drive the elevator motor, and being characterised by means for
detecting the speed of operation of the motor, means for comparing the detected
speed with a maximum speed value, and means for stopping motion of the
elevator car when seid comparing means determines that the detected speed
exceeds the maximum speed.



2 It is advantageous to neasure the speed of operation of the el evator

mot or because there may be a'fault in the notor itself or in the electrical
supply to the notor which would not be noticed if the speed of the notor
was not det ect ed. According to a second aspect of the present invention
thére is provided a device for controlling operation of an elevator in the
event of failure of the primary power saurce, the device conprising neans
for applying power froman auxiliary power source to drive the el evator
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el evator car is noved at a second, relatively slow speed until the el evator
car arrives precisely at the door zone, whereupon it will stop. This
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Thus, when the elevator car is not near a door zone it travels at a relatively high
speed, and as the elevator car approaches a door zone the elevator car is moved
at a second, relatively slow speed until the elevator car arrives precisely at the
door zone, whereupon it will stop. This feature provides passenger comfort when
the elevator is under ARD control, '

According to a third aspect of the present invention there is provided a device
for controlling operation of an elevator in the event of fajlure of the primary
power source, the device comprising means for applying power from an
auxiliary power source to drive the elevator motor, and characterised by means
for detecting the ¢urrent drawn by the motor, means for comparing the drawn
current to 2 maximum value, and means to change the direction of the motion
of the elevator car if the current drawn exceeds the maximum value.

This may enable the direction of travel of the elevator car to depend on the load
in the elevator car.



in the el evator car. 3
According to a fourth aspect of the present invention there is provided a
device for controlling operation of an elevator in the event of failure of
the primary power source, the device conprising neans for supplying power
frgman auxiliary power source to drive the elevator notor, neans for
controlling novenent of the elevator carpato a door zone, and characterised
by neans for detecting re-establishment °of the primry power source “and
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acconpanyi ng draw ngs, in which Fig. 1 is a schematic di agram of
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applicauon of primary power source until the elevator car is at a door zone and

the auxiliary power source is no longer applied.

This feature prevents the ARD being damaged by the sudden re-application of

the primary power source.

For a better understanding of the invention an embodiment will now be described
by way of example with reference to the accompanying drawings, in which:

Fig. 1 is a schematic diagram of a traction elevator;
Figs. 2A and 2B show an operation flow chart for the ARD;

Figs 3A and 3B show an example of a suitable control circuit for the
ARD;

Fig. 4 shows circuitry for driving the elevator motor in response to
output signals from the control circuit; and

Fig. 5 is a functional blocli diagram indicating the functions performed
by the control circuitry of Figs. 3A and 3B.

Referring initially to Fig. 1, a traction elevator can be seen to comprise an



output signals fromthe control circuit; and Fig. 5is a
functional block diagramindicating the functions perforned by the
control circuitry of Figs. 3A and 3B. Referring initially to Fig. 1, a
traction el evator can be seen to conprise an

4 .elevator car 1 which is counterbal anced by a weight 3 by neans of a
cable 5 attaching the elevator car 1 to the weight 3. A notor 7'is provided
to control novement of the elevator car fietween door zones A, B, C and D.
Wien the el evator car_ 1 is at one of the door zones A - D, this cor&ﬁgponds
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If the automatic brake 11 was not provided, and a failure in the primary power
source 9 occurred, any imbalance in weight between the elevator car 1 and the
counterweight 3 would result in free falling of the elevator car 1, which would
be likely to injure any persons in the elevator car.

ARD processor 13 is provided which mo;ﬁtors the primary power source. In the
event of failure of the primary power source, as discussed above, the automatic
brake 11 is applied to the cable 5 to prevent movement of the elevator car 1. In
addition to the auromatic application of the brake 11, the failure of the primary
power source 9 will be detected by the ARD processor 13. The ARD processor
will perform a self-test 1o confirm the status of the primary power source 9,
whereafter the ARD processor will take over operation of the elevator to move
the elevator car o an appropriate door zone and to open the elevator car doors

to allow any persons in the elevator car to exit in safety.

The ARD processor 13 includes relay interface logic which provides an interface
between the ARD control circuitry and external components such as current and
motor speed sensors (described later).



will performa self-test to confirmthe status of the primary power source
9, -whereafter the ARD processor will take over operation of the elevator to
nove the elevator car to an appropriate door zone and to open the el evator
car doors to allow any persons in the elevator car to exit in safety. The
ARD processor 13 includes relay interface |ogic which provides an interface
between the ARD control circuitry and external conponents such as current
and notor speed sensors (described |ater. The ARD processor 13
i s -powered by an auxiliary power source 15, such as a battery. The
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control | ed. "Paramet&rs can be changed via a RS232 serial port by using a

personal conputer. The paraneters changed are stored inside an E[ err] PROM
of the m croprocessor of the charger. Normal Iy, chargers do not nonitor

t he AC i npufTheowexiliahipvgomer siwerceh:S derpriferablyi charged hby AC micpoprocessorhe AC
input falls out of the range of plus or_mnus 20% of the desired value, the
ARD char ger cantrolled chergest TonThmchargend 7 omyitopesates when the primary power

source is functioning. The charger automatically switches from boost.charge to
normal charge and finally to trickle charge. It can control different types of
batteries by storing their charge/discharge profile curves. All parameters, both
input and output are software controlled. Parameters can be changed via 2 RS232
serial port by using é personal computer. The parameters changed are stored
inside an E°PROM of the microprocessor of the charger.

Normally, chargers do not monitor the AC input powér. However the charger
17 monitors the AC input. If the AC input falls out of the range of plus or minus
20% of the desired value, the ARD charger will not function until the input is
within the required range. '

The charger also monitors the status of the bameries and can provide to the ARD
processor signals indicating that the battery is disconnected, the battery is low,
the battery is over discharged, etc., which can be taken into account by the ARD
processor 13 when operating the elevator car 1 so that, for example, the ARD
will apply the brake 11 if the battery is overdischarged.,

Using the power source 15 the ARD processor generates a three phase supply
for the motor 7. This supply may be at 5Hz or 20Hz, depending on the speed



within the required range. The charger also nonitors the status of the
batteries and can provide to the ARD processor signals indicating that the
battery is disconnected, the battery is low, the battery is over

di scharged, etc., which can be taken into account by the ARD processor 13
when operating the elevator car 1 so that, for exanple, the ARD will apply
the brake 11 if the battery is overdischgrged. Usi ng the power source 15
the ARD processor generates a three phas€ supply for the notor 7. This
supply may be at, 5Hz or 20Hz, dependi ng on the speed

6 at which ?hé*'?%‘t Ig?ze oL isfe B AG¥ER- ~ The operation of the ARD processor
w Il now be described with reference to the flow chart in Figs. 2A and 2B.
At step 20 a power failure occurs, and the el evator stops due to
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t hen, at stage rnms a self-test operation. If the self- test
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supply is initialised, at stage 26. At stage 28 door zone detectors 30 (see
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forward direction at the appropriate speed, stage 38. At stage 40 the
door zone. If the elevator car is not at a door zone then, at stage 32, the load of

the elevator car is determined, for example, by determining whether the load
weight is 45% more .than a set value. If the load does exceed the maximum
value, then the direction of motion of the elevator car is reversed, stage 34, and

the elevator is moved in the reverse direction at the appropriate speed, stage 36.

Alternatively, if the prescribed load is not exceeded at stage 32, the elevator
 moves in a forward direction at the appropriate speed, stage 38. At stage 40 the
current drawn by the motor is sensed so as to determine if the current is 45%
more than a set value (¢.g. the amount of current drawn under normal 6pexating
conditions of the ARD) at stage 42. If the load is exceeded, the direction of
motion is reversed and the elevator proceeds in the reverse direction until it
reaches a door zone (stages 44, 46, 48). If the load is not exceeded at stage 42,
then the elevator car continues to move in the forward direction at the
appropriate speed, at stage S0. When the ¢levator reaches a floor zone, at stage
52 {or if the elevator car was at a door zone when the ARD came into operation
(stage 28)), the doors are opened, at stage 54. At stage 56 the primary power
source is monitored, and while the primary power source is not operational the
elevator car is in the door zone at which it has stopped (stage 54). When the
power from the primary power source is resumed, normal operations of the



“current drawn by the notor is sensed so as to deternmine if the current is
45% nore than a set value (é.g. the anmount of current drawn under nor mal
operating conditions of the ARD) at stage 42. If the |load is exceeded, the
direction of notion is reversed and the el evator proceeds in the reverse
di.rection until it reaches a door zone (stages 44, 46, 48). If the load is
not exceeded at stage 42, then the el evator car continues to nove in the
forward direction at the appropriate speedz at stage 50. Wen the el evator
reaches a floor zone, at stage 52 (or if The elevator car was at a door
zone when t heeléviios 28Rmhélt & mg&i on (stage 28)), the doors are opened, at
stage 54. At stage 56 the prinmary power source is nonitored, and while the
primary power source is not operational the elevator car is in the door

zone at which_jt. has stopped (stage 54). Wen the i)ovv_er fromthe primry
power source ﬂlstegﬁré@,w phatallusrstedain Figs. @A end 2B gives an indicasinn: of the
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Gi ves. an1 ndiBa 15 avhieh the AR RSO Horke Il uaderotdn Bose Sk be
der st ood byt i | ' ; st | i

'he {1 ow chai tiefe 38 gy ortnh opefitiont SRTIT G Rk haRP Fi beitpupnel | "
illustrated ijratielly| @ues MRbugh tiis i BosRlRrafedCinathe! flow charOfor e ot

show a suitable formof control circuitry for inplenenting the ARD. The

signal s at tiodamityemi nal bl ocks TB1 - TBS are as follows,- TBl1 pinl E21
This is an input + 24V signal comng fromthe ARD rel ay
interface logic for CS signal. pin2 CS This is an output signal

ing to the ARD rel ay, iaterface. .. logic. |f the signal
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ARD. The signals at the terminal blocks TB1 - TBS are as follows:- -

TB1 pinl E21 This is an input +24V signal coming from the ARD relay
interface logic for CS signal.
pin2 CS  This is an output signal going to the ARD relay interface
logic. If the signal from TB2-2 SH is more than 45% of
‘the overcurrent preset value, relay RLY4 will be
activated, This CS signal will, via the ARD relay interface
logic, provide a signal to FRX on TB1-5 to activate
direction change.

pin3 P1  Provides power supply source to the ARD controller from
ARD relay interface logic, only upon ARD activation.

pinda TR  Inputsignal from ARD relay interface logic to activate the
window detector.

pin5 FRX Input signal from ARD relay interface logic (due to CS
signal) requesting for direction change. This is the signal
required to activate the phase sequence reversal.

pin6 FF  This is an input signal from the ARD relay interface logic

'. requesting for fast speed mode when no door zones are



t he overcurrent preset value, relay RLY4 will be

activated. This CS signal will, via the ARD relay interface

| ogic, provide a signal to FRX on TB1-5 to activate

di rection change. pin3 Pl Provi des power supply source to the
ARD-controller from ARD relay interface logic, only
upon ARD activati on. pind TR Input signal from ARD rel ay
interface logic to activate the 8 wi ndow deect or.

pi n5 FRX Input signal fromARD relay interface logic (due to CS
signal) requesting for directdesctettalioiz. a Prirsadysinphe siingh fbr the duat s

required to activate the phase sequence reversal. pin6 FF his is
an input signal fromthe ARD médey Qnaeciiuacsignelgis not detected by the ARD

requesting for fast speed node wh r zones

detected. It is a primary i npERAR ?%ﬁzﬁl‘g&? ;g%,st&géhmlspeedmode
node. Once this signal is not

controller (RLY3 not activat e(ﬁﬁ&{ ﬁ& ﬁ%ﬁ%w %@8@%%% Wil

switch to the sl ow speed node. TB2 pinl Gnd pin2 SH Signal
I nput fromcurrent sensing resistor (67 in Fig. 4)

0. 050hm 100WTB2int pthlon @D cabinet. It is a required

i nput signal for current sensmg detector, OCT detector
and OCT del ay counpin@ SH  Signainpet frommmtseMg resistor (6¥7rin Fige 4)

Signal comng froman optical eed I nt

controller. This signal can Q@E tip%gﬁﬂ“@‘m ?ﬁbmet Itis a required

Open/dose type. input signal for current sensing detector, OCT detector
and OCT delay counter. '

pin3 P Vee = +24V,

pin4 SP  Signal coming from an optical speed sensor into the ARD
controller, This signal can either be a nghILow type or
Open/Close type.

pin5 E2+ This is an input +24V supply from the ARD relay
interface logic, When one or more of the following alarms
is/are activated: |

i ALM - alarm from 3 phase detector
and overspeed detector;

ii oCcT - alarm from overcurrent
detector;

i ST - direction change “pause"
window;

this +24V will be supplied to the next pin.

pin6 TI  This signal goes out to the ARD relay interface logic. If
+24V is present, the brake is caused to grip, thus
stopping the elevator.

TB3,4,5 All signals going to 3 power transistors. These comprise



pin5 E2+ This is an input +24V supply fromthe ARD rel ay
I nterface |ogic, Wien one or nore of the follow ng al arns

i s/are acti vat ed: [ ALM - alarmfrom 3
phase detector and over speed
det ect or; i oCcT - alarm from

over current det ector;

i ST - direction change " paus§"

wi ndow, this +24V wifl be suppl ied to the next pin.
pin6é TI Thi s signal goes to the A |nt rface logic. LL .

+24V is present, the brake |‘§ baﬁé%%"?‘? phase generator. -h“s

stopping the el evator.  TB3 gpae senerator will dﬁ\le t?xbg!?é"stﬁozgﬁid?& to 3 power

transi stors. These conprise

9 t he 3 stage output drivers of the 3 phase
generator. This 3 phase generator wll drive the
el evat or noFig.. 5 is A functional bioélu didgramaindivating the fFonctionsrpirfortisdby tke
functions performed by the control circuitry. In addition to the

oper ati ons SOl FifCUityY.f| ow chart illustrated in Figs. 2A and 2B, the ARD
processor 13 may also nonitor the elevator car 1 speed by m)nitori ng the
pul se input froman optical sensor 60 (Fig. 1) to provide overspeed
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2B, the ARD processor 13 may also monitor the elevator car 1 speed by
monitoring the pulse input from an optical sensor 60 (Fig. 1) to provide
overspeed detection. The monitored speed (signal SP at TB2, pind in Figs. 3A
and 5) is compared to a stored maximum speed in the ARD processor 13
(process 100 in Fig. 5). If the monitored speed exceeds the maximum speed
stored in the ARD processor 13, the ARD processor 13 operates the brake 11
1o prevent the elevator car from moving (process 102 in Fig. 5), as a safety
measure. The circuitry bounded by solid line 62 in Figs. 3A and 3B is the
circuitry generally concerned with detecting the speed of the elevator car.
Depending on what kind of pulse input is provided, selection is catered for
High/Low and Open/Closed types at J8 and J9. With the sampling reset (RST
of U22) at 1 sec, the customer provides the speed of travel of the elevator car
to determine the overspeed fimit. The lowest selectable overspeed limit is 16Hz.
If an overspeed is detected, relay RLY8 alanm will be energised. A signal, T1
at TB2, pin6, is sent to clamp the brake 11 and stop the elevator car 1 from

moving.

Also, in addition to the steps performed in the flow chart illustrated in Figs. 2A
and 2B the ARD processor, as discussed above, may provide a three phase
supply to the motor 7 at SHz or 20Hz. These two different supply frequencies
are provided to enable the elevator car 1 to travel at two speeds.' When the
elevator car is not proximate any of the door zones A - D, the elevator motor



(process 100 in Fig. 5). If the nonitored speed exceeds the maxi num speed
stored in the ARD processor 13, the ARD processor 13 operates the brake 11
to prevent the elevator car fromnoving (process 102 in Fig. 5), as a
safety measure. The circuitry bounded by solid line 62 in Figs. 3A and 3B
Is the circuitry generally concerned with detecting the speed of the

el evator car. Depending on what kind of pglse input is provided, selection
is caterd for Hi gh/ Low and Open/C osed types at J8 and J9. Wth the
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alarmwi |l be energised. A signal, Tl at TB2, pin6, is sent to clanp the

brake 11 ancrasdfinalhereschesa doorzonelA -3 nthemlevagor carateps, This isochintialted: o
the steps perforned i h | 0 art_Jllustrated in Fig. 2A and 28 the ARD
processor, ﬁﬁf%@éﬁ%ggaaggé gl ‘Br%‘gr e a three phase supply to the
notor 7 at 5Hz or 20Hz. These two different supply frequencies are provided
to enable the elevator car 1 to travel at two speeds. Wen the el evator car
| s not pr oxiygy or! RefcifiRhg HRAE Dpbraridls it BenéthRy Ufaifitd Wit

10 will operate at 20Hz. "Once itgiﬁg&de ecte t%]gtent heyel ef/aétor églrmﬁxs
proxi nmat e orfe inf Figse 3doend 3Bies (A - D), the notor 7 will operate at S5SHz.
When the elevator car 1 finally reaches a door zone A - D, the elevator car
stops. This is controlled at processes 104, 106 and 108 in Fig. ‘5. The

circuitry f perform ng these gperations is _generally contained within box
64 in Figs. 0155& Eatip of valuesef €1 iasldoﬁmanqaésllgfpl@mam i detesmining Hieays a

part 11 det oL baD dliGe o SOENRY0 bnet BFesHikse b5y Dl RRES Bl
when no door zones are detected a FF signal is sent via piné of TB1 to energise
RLY3, Only CI10 is involved. If the FF signal is cut off, RLY3 is de-energised,
and C11 and C10 both become involved. For a 5Hz and 20Hz three phase speed,
the value of C10 has to be four times the value of C11. VR2 is for fine-tuning
the speed of three phﬁse supply.

The circuitry for detecting the current drawn by the motor, to provide
overcurrent detection, described with reference to the flow chart in Figs. 2A and
2B is indicated in Figs. 3A and 3B generally in box 66. Signal SH at pin2 of
TB2 represents the current drawn by the motor 7. This input is provided by
current sensing resistor 67 (Fig. 4). The detector circuit consists of a sensing
amplifier, peak detecting circuit and an inverting amplifier. Window detector
(WD) contact will provide the sampling path for the peak detecting circuit to
detect the amplified signal (process 110 in Fig. 5). The output from the peak
detecting circuit is then compared with the pre-set value set by VR1. If the peak
detecting circuit’s output is greater than the pre-set value (in this embodiment
45% more than the pre-set value), relay RLY4 will energise and the CS signal
(current sensing signal) will be sent via pin2 of TBI to activate a change of
direction of travel of the elevator car (processes 112 and 114 in Fig. 5).



when no door zones are detected a FF signal is sent via pin6é of TBl to
energise RLY3. Only Cl10"is involved. If the FF signal is cut off, RLY3 is
de-energi sed, and Cl1 and Cl10 both becone involved. For a 5Hz and 20Hz

t hree phase speed, the value of Cl0 has to be four tinmes the value of Cill.
VR2 is for fine-tuning the speed of three phase supply. The circuitry for
detecting the current drawn- by the notor, to provide overcurrent detection,
described with reference to the flow chart in Figs. 2A and 2B is indicated
in Figs. 3A and 3B generally in box 66.1Kignal SH at pin2 of TB2 represents
the current drawn by the nmotor 7. This input is provided by current sensing
resi stor 67A{ Hisgussed. witherefbzémoet torthe iflowwichart ghowatin Fiigs a2Acasi 2B, avheni fi er,
peak detecting circuit and an inverting anplifier. Wndow detector (WD)

contact wilit ipesired torreversepthendirestion ob travab ofdhe alexasen car,cthecphaset o
detect the anplifie i goal rqcess 110 in FLg. 5). The _output fromthe
peak det ectspﬂnge"ﬁere itﬁe %Mﬁpﬁﬁfiﬁﬁréﬁ mptor fﬁé ’ﬁ%’%’sg@t T&SI ‘r%@mk‘gﬁf F VRL.
I f the pea tectng. Cl bt Ul 6..0maa h - S val ue
(in thi o emscrbhe Misiorstition B Moty Flas 32 b0 38 Boheally B B03 %8 1|
energi se and the CS signal (current sensing signal) will be sent via pin2
of TB1 to activate a change of direction of travel of the el evator car

(processes It lthisieethbiokimienit Eleyatow)car reversal is provided when the CS signal is
11 As discussed with reference to the flow chart shown in Figs. 2A and 2B,

when it isoutpuirtodhbe selayinterface dogidivia pinoof TB1t Theaelayr interéace logie,dn car
t he phase sequence of t Si ghal lje he poior ' eversed.. The
o try FERPIgas fothe K signdl, apenss signal RS wath » ot 131 tuhichsizoe s
general ly i 8. et .S .6 ' evator car reversal is provided
when t he cégﬁ‘ggﬁ’a?" Pgt:%{}?;}?&% Eeﬁggé g@%gsaﬂnterface | ogic via pin2 of TBI1.
The relay interface logic, in response to the CS signal, applies signhal FRX

to pin 5 of TB1 (which signal is
When elevator car direction reversal is required relay RLYZ2 FRX is energised.

—

This contact will initiate the phase sequence reversal. The phase sequence
reversal is made possible using two quad bi-lateral switches U8 and U9 (4066).
Pin 3 of U13A will enable the phase sequence reversal. This signal will activate
a set of control pins of U8 and U9. When phase sequence reversal is activated,
the former set of pins will hold while the other set of control pins of U8 and U9
will hold to switch the phase sequence (process 114 in Fig. 5}. Process 116 in
Fig. S provides a direction change pause window by applying the brake 11 when
the direction is being changed.

The control circuit may also be provided with means for detecting whether the
elevator car exceeds a certain weight. If the pre-set weight is exceeded, then the

car moves down 1o reduce energy consumption.

~ The signals generated by the control circuitry illustrated in Figs. 3A and 3B, and
Fig. 5, are applied to terminal blocks TB3, TB4 and TBS. These three sets of
output signals TZE, TZB, TZC, TWE, TWB; TXE, TXB, TXC, TUE, TUB;
TYE, TYB, TYC, TVE, TVB are applied to respective power transistors to
provide the three phase supply to the elevator motor 7. The power transistor 80



required to activate phase sequence reversal). When el evator car
direction reversal is reguired relay RLY2 FRX is energi sed. This contact
will initiate the phase sequence reversal. The phase sequence reversal is
made possible using two quad bi-lateral switches U3 and U9 (4066). Pin 3 of
UL3A wi || enabl e the phase sequence reversal. This signal will activate a
set of control pins of U3 and U9. Wen phase sequence reversal is
activated, the former set of pins will hold while the other set of control
pins of U3 and W9 will hold to switch the phase sequence (process 114 in
Fig. 5). Process 116 in Fig. 5 provides a direction change pause w ndow by
applying the brake 11 when the direction is being changed. The control
circuit may al so be provided with neans 48r detecting whet her the el evator
car exceeds a certain weight. If the pre-set weight is exceeded, then the

car noves dowwhich Qﬁ@m@neﬁgualgommnmzmﬁmcmmigm&ogémﬁnpmm t he
control circuitry ilustrated iIn Figs. 3A and 3B, and Fig ﬁre aag]ied to

terminal bl csHosvirBsFigieh 'Hmqu\w transissor BA provides power &pm@t
TZB, TZC, TVE. TWB; TXE, C, E, TUB,, TYE, .TXB, TYC .TV TV
applied to r&Xpckhe 98 m 1&?‘%‘{3 areapplied Jp Jim ?FBP?WPEW%@S%E)I y
to the el evator T 0

12 to whi CM Ef"gﬁ ? WWT%@%FWM TB5 input is
shown in Fig. 4. The pomer transi stor 80 provides power to notor 7 at

termnal XX. The outputs from TB3 and 4 are applied to simlar power
transi stors (not




shown) to drive notor 7 at terminals YY and ZZ in Fig. 4.
13 - CLAIMS 1. A—device-for

controlling operation of an elevator in the event of fu i i mary
power source (9), the device conprising nmeans for ap |m g[] [ - :Tlﬂan
auxi-liary power source (15) to drive the elevator notof (¢/) tan [

characterised by neans (60) for detecting the speed of operation of the
notor (7), neans (13) for conparing the detected speed with a maxi num speed
val ue, and neans (11) for stopping notiop, of the el evator car when said
conparing neans (13) determ nes that the*detected speed exceeds the maxi num
speed. 2. A devi ce according to aj wherein neans (13) are
provided for altering the stored naxi d val ue. 3. A devi ce for
controlling operation of an elevator in the event of failure of primry
power source, the device conprising neans for applying power from an

auxiliary pquer Sauaéﬁceg toy cérﬁrcqﬁh% S:p%ﬁﬁioﬁ' S/ Sleviliir Gh thé leveRDEf failure

characterised by means Tor detectl e position o e elevator ca

rel ative toof Weopridm er Qurc@@.nm@r@w’ide?boﬁ?ﬁs nfeahk ifog- dpplyimpt or
(7) to reduce thgpspegg !g‘%the el evator car when heﬁ?;r IS proxifmate a
door zone (/fpoweb)from an auxilidrylpowerséurce dd5) tootdive gheplevator mowir (Fh and

el evator in_ the event of failure of the primry power source, the device
conpri si ng PEME charagepised byomenns (60) for detectinig the speed of operation of the

motor (7), means (13) for comparing the detected speed with & maximum speed

value, and means (11) for stopping motion of the elevator car when said
comparing means (13) determines that the detected speed exceeds the maximum

speed.

2. A device according to Claim 1, wherein means (13) are provided for
altering the stored maximum speed value.

3. A device for controlling operation of an elevator in the event of failure

" of primary power source, the device comprising means for applying power from
an auxiliary power source (15) to drive the elevator motor (7}, and characterised
by means for detecting the position of the elevator car relative to a door zone (A
- D), and means (13) for controlling the motor (7) to reduce the speed of the
elevator car when the car is proximate a door zone (A - D).

4. A device for controlling operation of an elevator in the event of failure
of the primary power source, the device comprising means for applying power
from an auxiliary power source (15) to drive the elevator motor (7), and
characterised by means (13) for detecting the current drawn by the motor (7),
means (13) for comparing the drawn current to a maximum value, and means
(13) 10 change the direction of motion of the elevator car (1) if the current drawn
exceeds the maximum value.



froman auxiliary power source (15) to drive the el evator notor (7) and
characterised by neans (13) for detecting the curr
(7), means (13) for conparing the drawn current to uﬁml 1“11

means (13) to change the direction of notion of theaH'mum:“ m if the
current drawn exceeds the maxi num val ue.

14 5. A device for controlling operation of an elevator in the event of
failure of the primary power source, the device conprising neans for

appl'yi ng power froman auxiliary power source (15) to drive the el evator
notor (7), rreans for controlling rmvem::rsi4 of the elevator car (1) to a door
zone (A - and characterised by nean (13) for detecti ng
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from an auxiliary power source (15) to drive the elevator motor (7), means for
controlling movement of the elevator car (1) 1o a door zone (A - D), and
characterised by means (13) for detecting re-establishment of the primary power
source (9}, and means (13) for inhibiting application of the primary power

source (9) until the elevator car (1} is at a door zone (A - D) and the auxiliary

power source (15) is no longer applied.



