ERATI GNAL CONT RC]_ SYSTEM FOR LI FT AND ELEVATOR MACHI NERY The pr %F}gg E-_g
‘Jnventlon refers to an aperational control system for lift and el Q.
machi nery and partlcularly 5 refers to an operational control systemfor/ 4
eIectrOdynanic braki ng adapted to be connected to tthe nmachi nery of exist- 'QD
ing lift or elevator equipnent. The operational control system according

te the invention is’intended to be used in connection with a one-speed A C
a§yﬁchronous not or of 10 the short-circuit type forming part of a

machi nery. provided with a sinple mechani cal brake. In older lift and

el evator equipment poPERATHOMALNCORTRONESYSTEM FeROnaFIPeed type
conprising a nechanldaT'UFaKE‘UTERTﬂg"TE‘DETTUTﬂEU'UWT1mnIy fromfull speed

by 15 = nmeans of. mechani cal ki hsuihat t he wear of the the
brake linings will be ratherRﬁﬁ EVXE Enﬂﬁgg-braking,speeds up to
0.7 msec. -In this type of nechan- ical braking the Ievelling accuracy or
st op- plane accuracy will be:low for exanmpl e +35 nmor nore. - A | evel
“differ- 20 ence- ofhehpresentr ioventinnt veferst hoeant openattional adntrol
I|ft cage and the stop plane involves probl ens for passengers using invalid

rriages. Recespsyemufber Lifesanddel evhtbut machihery JMAVDArEcRASFIG
terest for invalidity problens. In this. connection the Swedish

5  refers to an operatlonal control system. for electrodynamlc

-
| braking adapted to be connected to the machinery of exist-

'ing lift'br'elevator'equipment..'The.operatibnal.coﬁtrol
-system accordlng to the invention is 1ntended to be used
in commection with a one-speed A.C. asynchronous motor of
10 5the.short-c1rcu1t type formlng part of a machxnery prov1ded
-'-;w1th a 31mp1e mechanlcal brake.. |
| In older lift and elevator equlpmena lbrov1ded w1th
.-machlnery of the one-sPeed type comprlslng a mechan1ca1
'-brake,braklnglls parfo:med-dlractly from full speed by
15 x means-of mechanical bfaking,This means that”the'wear of ﬁhe
the brake linings ﬁill ba rather great in particular at
braking'SPeEds ﬁp tq.0.7'm/sec. In this.type of mechan-
icai braking'the.ieveiling acédracy or stoﬁ~p1ang'a¢¢uracy'
L | 'Will.be low, for example +35 mﬁ_or_more. A level differ-
20 .aence of this.order of ﬁagnitude'betweén ﬁhe bottom of the
lift'caéefand the stop plane'iﬁvolves'ﬁroblems for
passangers using invalid darriages. Recently authorities
and institutions have shown.increasingiinterest for

_ iﬁvalidity problems. In this connection the Swedish



ui I di ng ‘code requires a threshold height of at nmost 25mm |n- order
rove the stop-plane accuracy and to reduce wear it is possible to
' use of the electro- dynam c braking properties of a.two-speed notor.
The lift 5 I s stopped by shifting over the current supply to the notor
fromthe high-speed winding to the | ew2speed winding. This is performed at -
a certain spacing fromthe stop-plane. The notor feed is interrupted when -~ .
the speed of theiildinpasodeackqdisbeut @hZzedhodd H¥IGHY Jdfist sieed dfmm, >
t he mechani cal brake takes over. |If the above nentioned solution Is used '

in order to renove the drawpacksip rgg.eefﬁleuiit\éﬁl_ﬁulgr&chgg}%:cg_ﬁlﬁbraki(ggtt hi s

~means that the exist- ing one-speet notor €ither N %y an

addi tional fine-agdjusting equipnment or st be replaced by. 15 a . o

t wo- speed not or‘r%ﬂ%'lilcc‘ﬁ %%%ﬁo%gbgscBﬂﬁ&Piu@d tPomS&eeé’cﬁ?o-o itthe 1sleglxgrn abl e.

It is an object_ of the present invention to provide an operational control

system for |iftdynamic| byaking propertdes 0f7 antwec-speed miotume prihe dedift

Wi th nmechan- 20 i cally braked one-speed A C - asynchronous notors, this

~ novel system beigigstdppedi bpl shEbpshgusiieen tard cﬂr@!éﬁﬂ&dﬂ;ﬂ@r PP ane -
accuracy.. A further object of the Invention i$ to use the éxisting brake .

of the lift jrjﬁgégg f*@&t{ﬂgaﬁiéthpggar%gﬁaihgeegwyﬂégiéajgﬁge&f ih?.

winding. 'This is performed at a certain spacing from the ®

‘stop-plane. Ihe moﬁbr feed is_intef:upted when the speed’
of the lift has reached.about 0.2 m/sec. and at thié speé& ;7 
10 ﬁhe mechanical brake téke# over. If.tﬁe.above.mentioned ._..
solutiqn is use&"in.order-;o remove the drawbadké'of-an o
exélﬁsively mechanical braking this mgans.that the-eiiét;j_
ing éne-sPQed_motor eithef_must be cbmplémenﬁed.by_an' |
taddifional fin§dadjusting equipmgnt-br muét'ﬁe replacéd by- -:.
15 .wa two=-speed motér which cannot be considéred to be.éCOno-'
mically aﬁcgptéble..
It is an object of_tﬁe'presgnt_invention to profide‘
an operational-con;rol.system.for‘lifts and elevatoré,
(spéed.0.6-0.7 m/sec.) which are'provided Withnmechan; - :§
20  ically braked oﬁé-speéd A.C. asjnchfdnous'motoré,-tﬁis
novel'SYStem béiﬁg'of.é éiéplg constructién and yielding
high sﬁop-plane accuracy. A fufther object of the -
..inventiqn_is to usé the exiéting brake -of the iifﬁ in
order additionally to increase Ehe braking effect if the .

25 available electrodynamic braking effect is toollow due -



25" avail abil e el ectrodynani c braking effect i's too | ow due -3- to thefq
. rated output: of the nmotor or. to accidental over- load. It is a further '
obj ect of the invention to bring about a retardation which is confortable
for -the passen- 5 gers while at the sane. tine the wear of the nechani cal
brake is kept to a |ow I evel which ngags_a reduced anount of servicing.
According to the |nvent|on we propose an operational control systen1for-
ekect rodynami ¢ br akj of Lifts o eIe ators izncl udi.n n eed
‘A. C. asynchr onot® FoFaBPdtﬂHtBHGrP% p& e&ﬁ' (ﬁ}ékﬁﬁéki =
mechani cal br.ake, characterized by neans for sen5|ng the speed of *the.
lift, a D.C. soload.for feeding the field windings of the A C. asynchronous
notor to produce arectified 15 magnetic braking flow through the rotor

of the said asynchropgusshat Surthepr bR telofC tuhed imvant v ki b ring _
integrating means for integrating the output signal fromsaid speed sensing

TS L0 Sener alefs! § SCEAERLRL B W AU b Dassen-

converting mean Squaré root extrac unctlon to
linearize the refer- ence signal for the ret?{datlon st.ance, first
conpar a- 5 'gers whlle at” the same time the wear o the méchanical
[ ' _ : .

: brake is kept to a low 1eve1 which means a reduced amount
- o

of servicing. -
According to the invention, we propose an operational
:.control system fof eleétrodynamie brekingtof lifts or
10 "'elevators including a one-SpeediA.C. aSynchronons motor'
of the short-c1rcu1t type equipped w1th.a mechanlcal
- ‘brake, dharacterized by means for sen31ng the speed of g
*the 11ft, a D.C. source for feeding the fleld w1nd1ngs
'of the A.C. asynchronous motor to- produce a rectified
15 ‘magnetic braking flow through the rotor of the said
-_aSyncnﬁbnous moter to produce electrodynamic-braking,
integrating means for integreting the output signal from
- said speed sensing means to generate a reference signal
for.the.;etardatiOn distance; converting means having a
o | 20 ':square root extracting tunction te linearize'the refe:-
ence signal for the retardation distance, first compara-
tor means for comparing the'output signal indicating the
speed with the linearized signal for the retardation

distance to produce a fault_signal for controlling'an

25  electric control signal for said D.C. source, and second



second

-4-

or mpans for conparing the .output signal indicating the.speéd wi-th the
iﬁ%L_ized signal for the retardation distance to prodyce a fault.:signal
or gZontrolling an 25 el ectric control signal for said D.C. source, and

conpar at or nmeans for conparing the fault signal with a

reference level corresponding to the a4 mum possi bl e el ectrodynam c - .
braking to produce a signal for activating the nechanical brake of the e

motor. 5

circuit typé is meant an induction notor e.g. a.squirrel

.COmpﬁfaﬁanﬁe&h%e¢0&=%odﬁaﬁﬂﬂg(HHEEEéEEQrsgépéfewiéﬁr

L- R
ge notor. W .

t her ef ¢ L ds - f.the lift, th d output
ol O rom OYEEECREARS 18U eI ORI SRAIRE E P il Sakidum P e RETE 0 P

signal as derivid froa1the,sage peed out put_signal in order to control a -
L)

| i near speed c

REETPHYRARECd ng Ha RFsiuesa |signabvbersaativeping

pl ane, the braking conprising both el ectrodynam ¢ and nechani cal braking. .
An enbodi nent tlietmechanénalobrakie ofe thes motioarl by 15 exampl e and with
reference to the drawings, in which: Figure 1 is a block diagramshowing. ..

the contrpl el ectroByCa ghe-RpeRUal.td VFRIAARMSL NP S PERLCERSHE-

enbodi nent of the invention;

10

15

20

25

_cirCuit type is meant an induction motor e.g. a squirrel
cage motor. We therefore provide means for sensing the ~  *

_speed:of_the life, the-speéd_qutput'signal-from the

,sensing member being compared to a reference output

_signal as derived from the_saméespeed output signal in

-.order.tO'controI a linear speed change in time during o e

braking of the lift towards a stop plane3 thé_brakiﬁg.
cqmprising-both:eléctrodjnamic and mechanical braking.

..An_embodiment of the;inVenﬁibn will Be describéd.by -
example aﬁdnwith réfefence to the drawings, in.whi;h:'

Figure 1 is a block diagram showing the control

electronics of the braking system acc§rding to a preferred
embodiment of the inventionj | | | |

| Figufe 2 is a time diagram of éh.idealized braking_. .
proceés,_in which Fig. 2A.shows-the retardation diStan;e'
as a fun;ﬁion of time during braking frqﬁ 0.7 m/sec; to

2

standstill with a retardation of 0.5 m/sec”;

Figure 2B shows the output voltagé from an inte- .

- grator yielding an electric output signal proportional

to the retardation distance passed, and-



Figure 2 is a‘tine diagramof an idealized braking 20 . process, in which
‘Fig. 2A shows the retardati on distance as a function of tinme during brakin
fromO.7 msec. to 2 standstill with a retardation of 0.5 [err]; Figure 2B
shows t'he output voltage froman inte- grator yielding an electric output
signal proportional 25 to the retauﬁgi;NIdistance.passed, and 5
igute 2c shows in the upper half of the diagramthe output voltage from

I,

Fi-
t h&e“devi ce sensing the,nunber, of .revol.utigns and in t I r half of the
il agram the outpur S EABHEE O Showsadtt HE st h4TE 81 She/ttogtem the

signal and consisting-of an anal ogue square root extract- ing circuit;
Fi gure 3a shows ouspust yotl taigghdiromr dihe ideviing tsanisfing thepeunber af a
function of time; Figure 3b shows the output signal froma pilot 10

~oscillator thyri geobloeibne a0l tike theakicied IMf“rbﬁ-%é\-&iagfaﬂCﬂ&enous
machi ne; and Figure 3c represents shower control pulses as a Tunction of

EL?Eu[eEFQELPQ fBﬁEbE%”Bi%E%ﬁUfQ%H“%HE*ﬁéé%cé”ﬁ%é&&%fﬁg‘%ﬁéaﬂgf399n329't
éf : -5 - signal and consisting of-an-aﬁalogue square root eXtragt;
: :iﬁglci;cuit;
Figure 3& shows the;ou£put signal from:the f&ult
signél comparator as a function of time;

Figure 3b shows the output signal from a pilot

10 . oscillator th&riStor control;of.the braking flow in the

A}C;-asynchronbus machiné; and
Figure 3C'r§présent$-shq@er'control pﬁlSeS'as'aﬁ
. function of time reéﬁlting.from comparispn betwéen piiotl
oscillator VOlfagesaﬁd'fault-output signal. |
15 .Ey reference t§ the block diagram of Figure 1 an
embodiment of the braking system according to the.

invention will now be described. A contact S which 'is

actuated from the keyboard in the lift cage is opened at

. S - a certéin distance from.thefdési:ed stop plane. The
_5.: | 20 - field effect tramsistors fl and;F2 operating as switches
are rendered non-conductiée and the output voltages of
integrator 2 which is determinéd by resistance.Rl'and.
Rz étarts .'falling from this starting output -vo.li‘;age

value (10 Volt) according to the integrator formula.



By reference to the block diagramof Figure 1 an enbodlnent of
tth braklng system according to the invention will now be described. A
ntact S which is actuated fromthe keyboard in the lift cage is opened at
a certain distance fromthe desired stop plane. The 20 ‘field effect ’
transistors [err] and [err] operating @s-sw tches are rendered _
non-conductive and the output voljages of integrator 2 which is detern1ned“
by resistance R and R ¢ art=s fal g fromet his gtarting output voltage .
val ue (10 Volt) accordiig-to thé$nte ato? £BPnul a. - -6- [err] where e/ -
I's the output voltage froma tachoneter -1 tacho connected to the drive

shaft of the | whiemotegt, ajd F& Sthe outputiveltagst frbmoh tlaehiomergrmatlor .
The output voltage of ﬂﬁgﬂthegrator corresponds to the distance which the

Fift will pass dmiditdd'cd aited dkive SRaEESEE18he 1ift motoxl %Hd] pelere s
- is the braking distance and t 1s the retardation r tinme, v(t) thus

correspog din I t petardat desi krabl nd.a
-retard2t|on go qﬁw4e]conéggﬁ¥'of-tﬂe fﬁtg rh8od®S! TRl %u%put voltage
of the integrator corresponds to the distance which the

- 1lift will pass durihg the retardation because -

ot
_ j v(t)dt
o

where s is the-breking-distance and't is the retardation__

10 _ _ | s

tlme, v(t) thus correspondlng to e/ (t)y.- Coﬁstant

tacho
retardation is desirable and a'retardation coutse with .
15 constant retardation is shown in Figures 2a end 2C. When
the retardation is constant, i.e. the braking force is 5l
constant;:there-is.obtained an outpﬁt.signal.from inte-
grator e, according to Figure 2b: with respect to time.
In order to enable it to be used as a speed~re£erence, a
20 . conversion of es(t) is performed to a linear function
-eR(t).in'the square root extracting;citcuit 3 (see
Figure 1) according to Figure 2c. The signal eﬁ(t)ris'
- fed via a filter R,C R, to the input of‘a,control |
.ampllfler Al with the feedback circuit R6 3 4t The outf
25 put 51gnal ‘from the tachometer 1 is fed via a Voltage
divider Pl into the same 1nput via a fllter R7C2R8 and |

the’tachometer signal is so adjusted that its value at

the moment of braking is of the same order of magnitude



« ) X N . ’ . ¢ .
15 '~ constant retardation is shown in Figures 2a and 2C. Wen the ' ég; '
-retardation i‘'s constant,. i.e. the braking force is constant, there is 4
obt ai ned an out put signal frominte- grator [err] according to Figure 2b
Wi th'réspect. to tinme. In order to enable it to be used as a speed
~reference, a 20 . .conversion of [err]yis perforned to a linear function
[err] in the square root extracting circuit 3 (see Figure 1) according to

Firgtre 2¢. The signal i,s fed vi filter [err] to.the in t o] a
control anpliff&t ﬁewPPﬁpﬁﬁ)%%ﬁaﬁluﬁ? £9%r 1§ tgﬁ?ﬁ%?%tCl §
si gnal fromthe tachoneter 1 is fed via a vol t age- d|V|der [err]_into the

same input via a fil @ér egrerrg. amd thhe iaEhAfettdre sTembitances Ry amdeR,
that its value at the morment of braking is of the sane order of nagnltude

-7-.as the out pghadisithle fsi.ﬁmotﬁEtHe)Qteﬁz@ﬂaﬁesﬂnglmdllk 3.thé tesultingd
the. sum of the resistances [err] and [err] equal t he su%1of t he

resi stances R t rr €4 0 i ier .
ﬁ\ will equal cg%%%g@ 1nt E‘.@xe{)&?ﬁﬁd Si gha %ﬂﬁ éepc%hﬁ?{ﬁ %@?ﬁ%?gféh&
eter- mnped by [err] and the st e of the poten P2 n,_t he
br aki ng mBment the NPt Fﬁ?@‘{aﬁe ﬁ?ﬂﬁe %Lﬁﬂntr? iﬂ'f)%%ﬁe‘&m %ﬁcéﬂiﬁr
t choneter signal has an anount
. o mined by RS and the adJustment of the potentiometer P2

é In the braklng moment Er and Ev-have the same amount. If
- after some m sec the téChometer signal has an ametnt
_eiightly éreater than]thefintegrated épeed value, e

_}O ‘positive difference integratioe voltage will appear on
_the PIdamplifief_Ai (Prqportional'lntegrel).. This caqses
. the oﬁtput-voieage.eE to’deereese_(cempare Fig;r3a)uwhich
‘means that an increasing number ef_firing pulseS-(ecmpere.

Fig; 3c) iseobtained on the_control of the.thyrietor T,
15 Which is series-connected to‘the-motor winding L of_the_
driving metor._ An increase of the ebntrol pulses £0-the
thyristor yielde an increased braking cﬁrrent-to the
motor winding L and accordingly an increesed.reta;dation.

« o An excessive retardation, on the other hand, yields a

o 20 negative.input'sigﬁal to.amplifier Al-which'causes the

| ,braking current to the motor winding L to_decrease. In
the above described wey the.retardatienfis_kept closely
constant irrespective of the load of the lift. Iﬁ certain
types. of lift machineries, due'towthe-lead-rated output

25 of the drive motor, the D.C. braking is not sufficient



tl'y greater than the integrated speed value, a 10 positive
- % fference integration voltage will appear on the.Pl-anmplifier [err]
~(Proportional -Integral). This causes the output vol tage eE to decrease
(conpare Fig. 3a) which neans that an increasing nunber of firing pul ses
(conmpare. Fig. 3c) is obtained on thegcontrol of the thyristor Th 15
- which is series-connected to the nnto? Wi nding L. of the driving notor. An .-~
increase of the control pulses to the thyristor ylelds an increased braki ntgp
current to tH® mamwreckieR glthheavies: dradly Afcordingde tharimtenm. An
‘excessive retardation, on the other hand, yields a 20 negative input -
signal to armimdn,ertﬁ:es rprobl eh tauseivedebyrmleang; of rovndpdririgie not or _
“winding L to decrease. In the above described way the retardat|on is kept

cl osely constamﬁlifi@ép&ctéﬂ@ ohptiBeokoatlieh ke 'ohfntect'ﬂe | g d! dutfize

of -
lift nachineriés, due to2the |oad-rated out put 25 not or,

ceording | iﬁﬂgc%v%#tfﬁféﬁ#ﬁﬁtlsroéueﬁﬁ%%" R 0 |

“anplifier [err] one ipput of which igsconpected tohe tt of the cont rol
Canplifier A ogmEeckerd &R narvehpagei devel gdycRebyed Mo tenidamefer Rppl

given by a potentiometer [err] corresponding to the maxi mum possible C."f’i_
- braking effecorresponding to the maximum possible D.C. braking effect." '
. : .

With potentiometer Pé the maximﬂm-D.Q, braking.to the motor
can be adjusted from the évailable;makimum_D.C; bfaking"
(fully open thyrieter) to a lowef:value,_where“the.
10 thyristor camnot fﬁlly epeh._.Thus; the desifed retard-.
ation curve canhbe ocbtained by-simuitaheous_mechanieal
and electrodynamic braking. :The operetion of the mechénj
ical'brake-iS'performed by.activating switch Sl
When the lift approaches the stop plane- in a tlme
15 process which is ideal accordlng to- Flgure 2a and 2c, the
thyristor is preferably blocked when a predetermined low °
_'speed:has been aehieved which is determined by the compaf-
ing am.plifie’r'A4 the butput of ﬁhich is comnected via a
- diode D, and a resistance R;, to the.output of the_sew_ | . i
20 tooth generator 4. The one input:of A& is conmected to .5 f
the téchogenerator'while the other one is ebhnected.to a
voltage'divider-Rll,_Rlz. 'When-AA reverses, the motor is
switched off via switch 52 ;herehy also the input signal
on A; is caused to ceaee: The locking ef'the-lift is

25 performed at a distance of 5'mm from the stop-plane



W th potentioneter, [err] the maxinum D. C. braking to the notor can be

adj Usted: from t he avail abl e .maxi mum D. C. braking (fully open thyristor) to
" a lower val ue, where t-he 10 thyristor cannot fully open. Thus, the
desired retard- ation curve can be obtai ned by sinmultaneous nechani cal and
el ectrodynam c braking. The operation of the nechan- ical brake is
performed by.activating swtch S1. Wen the |ift approaches the stop plane
insa time 15 - process mhich_isi}kﬁugatcording to Figure 2a and 2c, the
thyristor is preferably blocked when a predeternined | ow speed has been
achi eved whi chro%iRi®rytateca ow healwepar -igndeteptedi by ther tomparangput
of which is connected via a diode D4 and & resistance R -to the out put of

the saw 20 - -rah&r‘?_ltﬁeig%?ei at ‘Hné‘-iréﬁi‘é‘ OFSh gt 18 cOnnbereanagCthd batphe

t achogener at o e Dt her on€ 1s connected to a vol tage divider I

R12. - When A reverses, the notor is.swtch of £_vj i foh Letr] ehy -
al so the inputsi iRk PRt £ 4 %dgﬁs %gggﬁ.gn?hg_?ggﬁﬁgﬁkoéstﬁggﬁf%t .
is 25 - performed at a distance of 5 nmfromthe stop-plane , -9- ;
provi ded that ted dwo \alweltage @Ht@eé'dR?g,t-ﬁf4con$§Fi AYLRHSI PLRBALAETOBe

i nput of which is connected to the output” of the integrator 2 and the other
‘hPUt of swhi chydixg GRIMEesge divider determines the locking point. When
‘® e Mkt _ S

o - comparator A5 is reversed, switch S3 is activated to

operate the locking brake.



fAellito a voltage divider [err] The output signal from5 1safd'voltage
) \J der dji j
g%' ch [e !Hﬂ

[e :
Hl il ,mymrl ng point. Wen conparator [err] is reversed,
; imddit o operate t he | ocking brake. . -10- CLALMs: 1.
: operational control systemfor el ectrodynamc, braking of lifts or -
el evators including a one-speed A C.HE®ynchronous notor of the

“short-circuit type equipped with 5. a mechanical brake, characterized by -~
means for sen&igg!@e speed of the lift, a D-C. source for feeding the St
field w nding ie A.C. asynchronous notor to produce a rectified -

magneti ¢ braking flow through the rotor of the said asynchronous notor to
produce‘electhodynaﬁFbQMQﬂékkﬂ

out put signal from said speed sensing nmeans to generate a reference signal
for the retarbxakmmgﬁqﬁeiiﬁts(nrneiévatpnsaﬁnchadiﬁg & bdfe’ispeledois,C.
extracti.ng function to linearize the reference signal for the retardation

distance, firalySRERMIY BRI JP the Mo fOUPRLENTL! BrpQUEOHY p3lI Wi th

i ndicating the Speed with the 1inearized sign or the’fetarda
di stancect 0o produ .faul t _si.gnal .for controllLing an electric contro
si gnal f3r sa%dgﬁﬁgéggﬁ%ﬂtgf %égﬁﬂﬁa%Bﬁﬁﬁ?ﬁ oﬂg means %or.sen31ng the

speed of the lift, a D.C. source for feeding the field

| wiﬁdings of the A.C. asynchronous motor to produce a
réctified magnetic braking flow thfoﬁgh fhe fotof of-thé'
said asynchrqnous_motor to produce electrodynami#-braking,..

10 integrating meaﬁs for integréting the output signal from
saici‘ speed sensing means to generate a refefencé -signél' | o
for the.retardation diétance, coﬁ#erting'means having a.
squafe root eéxtracting fﬁnction.to;iinea:izegthe reference
éigna; for the retaidation distance, first compafatér meané'f

15 for comparing the output signal indicating thefspeea:with
the linearized'signai for the retardation -distance td'
pfoduce'a:fault signal for controlling an electric
contfol signal for said D.C. source,and second comparator
meaﬁs for comparing the fault signél with a reference .

20 1eve1'cdr£e5ponding to the maximum.possible electr&- '
dynamic braking to produce é siéhal for agtivéting :

the mechanical brake of thé motor.

2. An operational control system as claimed in claim I, -

25 characterized in that the speed sensing means is a tacho-

nah contye bgsusten fennslestrodyogmitci,ng the

N _&___j..'..,.‘. ) L



means f or: conparlng the fault signal with a refe‘“ﬂte-29~—__Le1eL___
-correspondlng to the maxi mum possi bl e el ectro- to produce
signal for .activating the rechani cal brake of the @@'ﬂ”’iﬁ mum,l
operati'onal control system:as clained.in claiml1, zed in
that the speed sensing nmeans is a tacholl- nmet er connected *to* the -
_sgzit of the lift driving notor. 3. An operational control system

f el ect r odynam f 0 VREOLR C r reanged
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