-1 }'AEPARATUS FOR CONTROLLI NG AN AC PONER ELEVATOR The present invention
rePHPeg;QO'an i nproved apparatus for controlling an AC power el evator.
A control circuit for a power: el evator which enploys induction notors
wi ndi ng motor_and a door notor is shown in Fig. 1. In Fig. 1, ath
AC’power soufce.is connected to terminals 1; a drive device 2 is ¢
'to the AC 10 power source at the termnalg L and is conposed of a
ythyristor, a power transistor, and an el ectromagneti c contactor, etc.; a

-wi ndi ng- t hree-phase induction notor 3 is connected to the drive device 2; a
brake wheel 4 is coupled to the notor 3; a brake shoe 5 is provided to face
with the 15 outer pefppfiAdudrom CONFRELINIRE A 2t bowN imEvaTorake force
.tio the brake wheel 4 by the force of a spring (not shown); a brake coil 6
separates the brake shoe 5 fromthe-brake wheel 4 against the force of the
spring ‘when the coil 6 is energized; _a-drive . .sheave-7--i-s driven by the
motor 3 20 for a w rthe presemt riopeetionyagshates tie aghdmproveds appgaratuiss
coupled to one end of the nain rope 8, a cage door 10 opens or closes the
entrance of thefengeomtrallinganhEcovem@iafrtaror 11 drives the cage

deor 10 to open or close the cage door_10; a balanciqg wei ght -12 i s coupl ed
_to the 25 otPer end Bcomer i HLEIPeE £on RV IHEVRH e a’d’é\ﬁbc@m?ﬂ-"ys

- - induction motors for a winding motor and a door motor is

shown in Fig. 1. _
In Fig. 1, a three—phase AC power source is connected
to terminals 1l; a drive device 2 is connected to the AC
10 power soufce.at the tefminals 1 and is composed of a
thyristor, a pswer transistor, and an glectromagnetic |
.contAéﬁbr, etc.; a winding three-phase induction'moﬁor 3 is
connécted to the drive device 2; a brake whéel 4 is coupled
to the motor 3; a brake shoe 5 is provided to face with the
15 outer periphery of the brake wheel 4 and applies a brake_
| force to the brake wheel 4 by-the'fo;ce of a spring'(not.
shown) ; a brake coil 6 separates the brake shoe 5 from the
brake wheel 4 against the force of the spring when the coil
v | ' 6 is energized; a drive sheave 7 is driven by the motor 3
_20 for a winch; a main rope 8 engaged on the sheave"7; a cage
9 is coupled to one end of the main rope 8; a cage door 10
opens or closes the entrance of the cage 9; a three-pﬁASe
induction motor 11 drives the cage door 10 to open or close
tﬁe cage door 10; a balancing weight 12 is coupled to the

25 other end of the main rope 8; a door motor drive device 13



+,"2 -xis inserted between the power source 1 and the notor 11 and is

‘conposed of a thyristor, a power transistor, an electro- magnetic ° e
cont at etc.; an operation command generator 14.generates a command to
stast | op the notor 3 so as to 5 control the gate 6r the thyristor or

the bage AOf the transistor of the drive device 2; and a door comand A
generator15 generates a command to start or stop the notor 11 so as to -
control the drive device 13 simlarly 20-the generator 14. 10 An

exanpl e of the concrete structure of the drive device 2 is shown in Fig. 2.
In Fig. 2, terminals R S and T are.connected to a three-phase AC power
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vol tage and variable 20 frequency under the pulse wdth control;
Wi ndi ng t hr gen@baessi 4 ds6imhiNd Meb Ostort Soflr s e thStdNVEréeradOgs an

inverter 113 for electric power regeneration is connected between the power
source ab thenteoln tiat sgate Sonnthd thyridteoowputhsikkesefof hehe ectifier
101; normally 25 open contacts 118a - 118c of the el ectronagnetic contactor
transistor of the drive device 2; and a door command o .
generator 15 generates a command to start or stop the motor >
11 so as to control the drive device 13 similarly to the e
generator 1l4.
10 An example of the concrete structure of the drive
device 2 is shown in Fig. 2.

In Fig. 2, terminals R, S and T are. connected to a
three-phase AC ?ower source 1; a.reétifief 101 converts a
three-phase AC power source voltage into a DC voltage; a

15 smoothing capacitor 102 smooths the DC output of the
rectifier 101; an inverter 103 of widely known pulse widﬁh
modulation type is connected to the DC side of the recti-
fier 101 and converts a predetérmined DC voltége into an
alternating current having a variable voltage and variable 0

20 frequency under the pulse width .control; the windiﬁé
three-phase induction motor 3 'is driven by-the inverter
'103; an inverter 113 for electric power regeneration is
connected between the power source at the terminals R, S

‘and T and the output side of the rectifier 101; normally

25 open contacts 118a - 118c of the electromagnetic contactor



- 3"+ fof operation are energi zed when the cage 9 is started ‘and are
deenergLZed when the cage 9°is stopped; and normally open contacts 119a -
119c of the electronagnetic .contactor are energi zed after the contacts 118a
- 118c‘of the\electro- 5 nmagnetic contactor are energi zed, and are

deaggrglzed after the contacts 118a - 118c are deenergi zed. Fig. 2 sho
dntérnal circuit diagram of the rectifiers101, wherein the rectifier 1

consists of diodes [err].- The rectifier output of the rectifier 101
snoot hed, and is supplied to t-he inverter 103 illustrated in Fig. 4. In
Fig. 4, diodes are connected reversely to transistors [err]; and the

Lverter i CONMOGL AN as BhkkolBehGnARCEAR! Bl DCEL! OBaPYsaNEng

vol tage applie Ses 0 ansi stors rive device i S thus

15 CO”StrUCtedar%'ﬂ@éﬂ@f@l@EdPQ&%hekﬁeaEEéaggnﬁgtsQBp 8a; d&h&enéﬁﬁa£§y13
for the door notor can bé considered, and may be cons ruct ed simlarly to

the drive devi peh cmtadisailllod & 128t ofi apeaglettibragnetiti esntastand
generator 14 is shown in Fig. 5. This circuit mainly 20 consists of a
cal I'i ng button a2®8 energdzedi afterotheocortdcgendidaor 218¢ efidthef ebgotroy
ard phase order signal generator 220. In Fig. 5, when the button 218 is
conduct ed, & powenetic contactor are energized, and are deenergized after.
. ' ' the contacts 118a ~ 118c are deenergized.

Fig. 2 shows an intermal circuit diagram of the
rectifier 101, wherein the rectifier 101 consists of diodes

D The rectifier output of the rectifier 101 is

1~ D6'
10 smoothed, and is supplied to the inverter 103 illustrated
in Fig. 4.' In Fig. 4, diodes are_connected'reversely to
transistors Ql - QG; and the invefter is coﬁducted-sequen-
tially in the operating direction by the-voltage'applied to
the bases of the transistors. The drive device 2 is thus
15 constructed. A variety of concrete arrangement of the
drive device 13 for the door motor can be considered, and
may be constructed similarly to the drive device 2.
'The detailed circuit diagram ef the operation command .
:w generator 14 is shown in Fig. 5. This circuit mainly
| 20 consists of a cailing button 218. a car direction command
generator 219, and a frequency and phase order eignal
generator 220. |
In Fig. 5, when the button 218 is conducted, a power
seurce voltage Vcc is applied to a speed pattern circuit

25 (SP) to charge a capacitor C1 through a resistor RI‘ In



source voltage Vcc is applied to a speed pattern circuit 25 (SP) to char ge
hor [err] through a resistor [err]. In '-4- this manner, a . -
T4 voltage Vp shown in Fig. 6 can be obtai-ned. The charging voltage

o the conduction of the button 218 is applied to a voltage
controlled~050|lla- tor 223, which in turns generates an output pul se 222%3
5 responsive to the voltage Vp. Fig. 7 shows the waveform di agram of the
out put pul ses at the respective sectidhs in Fig. 5. The output pulse 222a
is supplied to 6 step Up/ Down Counter 224, which in turn generates the

out put pul ses 224a, 224b and 224c.shown 10 in Fig. 7, thereby controlllng

the inverter, 103. The counter 224 r | ves C dlrect signal -
fromthe cartif RARYT, BrTRATEHRS éﬁa :g% éﬁﬂ? r‘El é”Vb ‘%ge Vee

Irgt gltololnlge?h‘é %’?%g?gn%‘%[a gg‘?dfc#\ﬂ?so as ‘fgtﬁfq‘j%ﬁeeo l:%lg% 0 1:}1 ' r]1‘?'['3;3%/0r.
Wen the CO&&@;&% ufD) 358 CLOSE5h1idIE GHSE VALERIE SR ted PUEH heiMIL.

particularly, e output pul ses 226a - 231a shown in. Fig. 7 are outputted

from OR gatesr2243; wisilch 4 a8tk aferidieatid card Wdgsu® fpdle t2203si stors

[ferr] of the 20 i nverter 103, and the inverter 103 generates the AC power -
havi ng varif@époﬂsiﬁagm.aﬁnbvmlee Vpequency of the phase -

Fig. 7 shows the waveforh diagram of the output pulses . .
at the respective sections in Fig. 5; The qutput_pulse
222a is supplied to 6 step Up/Down Counter 224, which in
‘turn generates the output pulses 224a, 224b and ?24c shown

10 in Fig. 7, thereby controlling the inverter 103."

" The counter 224 recéiVes a car direction command
signal from the car direction command generator 219. The
power source voltage Vec is applied to the countér 224 when
the contact (UP) is closed, thereby rotating the induction

15 motor 3 so as to 1ift4the cage of the elevator. When the
contact (DN) is closed, the case is reversely lowered.

: More.particuiarly, the output pulses 226a - 231la shown ;;4
in Fig. 7 are outputted from OR gates 226 ~- 231, are used '
as the gate pulses of the transistors Ql —-Q6 of the s

20 inverter 103, and the inverter 103 generates the AC power
having variable: voltage and - varlable frequency of the phase
order corresponding to the car dlrectlon.

The operation command generator 14 is thus construct-
ed, thereby controlling the inverter 103 of the drive

25 device 2 and driving the winding induction motor 3.



order corresponding to the car direction. The operation comrand gener at or

14 i s thus-iconstruct- ed, thereby controlling the inverter 103 of the drive — -

25 device 2 and driving the W ndi ng i nduction notor 3. - 5 - The door
Connana?gengpatow 15 may be constructed in the sane manner as the op i on
corpgnd generator 14, and when the generator 15 i's constructed in t(i?%%ﬁe
manner as the generator 14, the car dirgcgion command generator 219 N
Fig.- 5 may be used as the door opening or closing command generator in such
a manner that the UP switch is.used as the door OPEN switch, and the DOMN
switch is used as the door CLOSE switch. In this case, Vpin Fig. 6
beconmes the door op&mhendodir c¢bmmang gpaedatosNbBdmaflbe condbfucvsdrin
circuit for the elevator thus constructed controls the nmotor 3 by the
operati on comrihe gamer mapnetsdasnhehopdrationecgommagd gesersoxthésiandt he
cage 9, and the cage 9 is noved to the storey to be called and is then

st opped. \WWen wWhencife generateppéd, isheonsgtoucted| intheoBame| pagney ase

door command -geperator 15 and.the drive device,K 13, thereby opening the cage
door 10. Wen &hﬁrQﬁéﬁéﬁﬁpﬁeg4peFPSd°6F-FFﬁécFéﬁthggmin e%%ﬁ%ﬁ?tgg g}%psed

akter the cage.doqr. 10.is_opened he nptor .11 is control- led by the drive
dovi ce 13, BheiBodigrofi MY RE UaGE ASoFne a00r SpéRlagCer cfbsig' e

command generator in such a manner that the UP switch is
used as'the door OPEN switch; and the DOWN switch is used

i as the door CLOSE switch. in this case, Vp in'Fig. 6
becomes the door opening or closing speed command.

10 The control circﬁit for the elevator thus constructed
controls the motor 3 by the operation command generator 14
and thejdrive device 2, thereby starting the cage 9, and
the cage 9 is moved to the storey to be called and is then-'
sto‘pped.= Wheh the cage 9 is stopped, the motor 11 is

15 controlled by the déor command generator 15 and the drive
device 13, théreby opening the cage door 10. When a
predetermined period of time (such as 4 seconds) is elépsed
after the cage door 10 is opened, the motor 11 is control-

o _ " led by the drive device 13, thereby closing the cage door

| 20 10. When another calling is generated from other storey,'
the motor 3 is again controlled by £he drive device 2, and
“the cage 9 starts moving. | |

In this manner, unless a high class elevator is
eﬁployed, the opening or closing period of the cage door 10

25 and the operation period of the cage 9 are controlled so as



20 10. Wien another calling is generated fromother storey, the notor 3 is
again controlled by the drive device 2, and the cage 9 starts noving. In
this panger, unless a high class elevator is enployed, the opening or

cl osT; géﬁ.riod of the cage door 10 25 and the operation period . of the cage

rolled so as -6- not to be superposed. Therefore, when
it is not econonmc to acconmpdate the exclusive drive device 13 as the door

motor Il. 5 SUMVARY OF THE | NVENTI ON The present invention-

enabl es the avoi dance of the above-nentioned drawbacks and its object is to
provide a control apparatus for controlling an AC powered el evator, which
commonly uses the drive device for a wi nding induction 10 notor and the
drive device for-a door induction notor, thereby inexpensively constructed.
Anot her obj ect of the present inventrbﬁyfé to provide a control apparatus
for controlling an AC powered el evator, which can effectively prevent the -
cage door of the elevator 15 from opening during the noving, thereby

i nproving thgegaiStve Sipdipssedtherrbiessr®f whenpissestibivestbes aget 0
used for the wiﬁding motor 3_and'the.door'moto::ll, it is
not economic to accommodate the exclusive drive device 13
as the door mbtbr 11.-
5 SUMMARY. OF THE INVENTION
The present invention.enables the avoidance of the
above-mentioned drawbacks and its cbject is to provide a
control apparatus for controlling an AC powered elevator,
which commonly uses the drive device for a winding induction
10 motor and the drive device for a door induction motor,
thereby inexpensively.constructed.
Another.objeét of the present invention is to provide
a control apparatus for controlling an AC powered elevator,
- which can effective;y prevent the cage door of the elevator i;ﬁ
15.from opening during the’moviné, thereby improving the :

safety. . - | 3

Still another cbject of the present invention is to
provide a control apparatus for controlling an AC powered
elevator, which can prevent passengers from being enclosed

20 in the cage of the elevator.

notors are. used for the winding notor 3 and the door notor 11; N~

>



provi de a control apparatus for controlling an AC powered el evator, which
can prevent” passengers from bei'ng encl osed 20 in the cage of the elevator.
There js provided, according to the present invention apparatus foe—~ -
control ling an AC power éd- el evator conprising: a three-phase AC ﬂﬁf)\
source; -5 . a drive device connected to said three-phase AC pQwe
soYirce for converting the AC source power i nt ggAC power having a variable
frequency; a w nding induction notor connected to and controlled by said
drive device for driving the cage of 10 the el evator; a door induction
not or connected to-and- control led by said drive device for opening or

cl osing the cage door of the elevator; a notor control comand device

. having an operation 15 command generat or whi ch generates a conmmand for
starting *or stoppi ndgThére cia)eprsiviided .clamcnnding toortheolpresientdri ve devi ce
and. a door command generator which generates a comuand for .opening or

cl osing the cage dantipn Arpanawy £af idantgolldag gn Ashwoderiedy t he

wi ndi ng 20 i nduction notor and the door inducti.on notor independently as

to timng; and elevator comprising: _

= ‘, a three-phase AC power soutce:

_ 5 : a drive device cﬁnnected to said three-phaée AC

' power source for converting thé AC source power into AC
A _ , power having a variable frequency:;

a-win&ing induction motor connected to and
. contrblled.by said drive device for driving the cage of
10 the elevator;

a door induction motor connected to and controlled
by said drive device fof opening or closing the cage
door of the elevator:

a motor.control command device having an operation'

15 command generator which generates a command for starting
'_._ ‘'or stopping the cagéjof the elevator to controi said
~ drive device and a door comﬁand generator which
i geherates a command.for opening or closing the cage door
to control said drive device for controlling the winding
e 20 induction motor and the doot induction motor

independently as to timing:; and
switching ﬁeans connected between said AC power
source and said door induction motor for applying a
door-closing voltage to said door induction motor
25 irrespective of said drive device during the running of

said cage thereby to hold said cage door closed.



swi t chi ng neans connected between said AC power source and said door
induction notor for applying a door-closing voltage to said door induction
motor,25 irrespective of said drive device during the running of said
- cage q\eby to hold said cage door cl osed. 7 BRI EF DESCRI PTI ON OF THE
DRAW | Fig. 1 is a circuit diagramshowi ng a conventional apparatus forg.;
controlMting an AC powered elevator; Fig. 2 is a circuit diagram b/
illustrating concretely a drive device; 57 Fig. 3is a circuit diagram
showing a rectifier; Fig. 4 is a schematic circuit diagramof an inverter;

Fig. 5is a detailed cir @RIER DESORTPTIIONS OFaTHE] DRAWINGSAt | on command

generator: Fig. 6 is a diagramillustrating the waveformof the 10
charging volt age Vp; Fig. 7 is a diagramillustrating the waveform of the
out put pul ses of the-sections of the circuit.in"'Fig. 5 Fig. 8 is a circuit

di agr am showi ng ﬁgapbaiﬁtﬁscFBFuéBn@%GgF?%gs%ﬂw¥E9p%m%?%k?%ﬁkﬂ%ﬂ%ﬂ 15

and Figs. T0AERBERYuE B9, RPREEALERG #B RGRPurheRGelsiGedoss ™ | MVention

Fig. 2 is a circuit diagram illustrating concretely
a drive device; | | |
Fig. 3 is a circuit diagram shdwing a -rectifier;
'Fig. 4 is a schematic circuit diagtam of an inverter: %;j
Fig. 5 is a detailed circuit diagram illustrating an
opefatioh command geherator: .
Fig. 6 is a diagram illustrating the.waveform of the
10 charging volt age Vp:
Fng'7 is a diagram illustrating the wéveform of the
output pulses of the sections of the circuit in Fiq. 5:
Fig. 8 is a circuit diagram showing ﬁn apparatus for
controlling an AC powered elevator;

15 Fig. 9 is a circuit diagram showing an embodiment of

- the present invention:; and . b

Figs. 10 and 11 are timing charts for explaining the

"operatidns of the embodiment shown in Fig. 9.

The same reference numerals'ih_the-respéctive

20 drawings denote the same or equivalent parts and

components.

In Fig. 8 the same reference nuherals as those in

Fig. 1 denote the same or equivalent parts and

25 components.

g



operations of the enbodi nent 'shown in Fig. 9. The sane reference nunerals
in the respective 20 drawi ngs denote the sane or equival ent parts and

conponents. In Fig. 8 the sane reference nunerals as those in Fig. 1 deq
t he.same: or equi.val ent parts and 25 conponent s. 8 In Fig. 8. DALt s
14@»;‘140 of. an el ectromagnetic contactor are inserted between the o

device 2 and the notor 3 and are closed by tlge command of the operation
command generator 14 during the novenent of 5 the cage 9 and are opened

while the cage door fp dig; CONtIgathe CONLAC S (158 2h56180Bnagnecic

el ectromagnetic contactor are inserted between the drive device 2"

motor 11 and ar exdd iach Madd & @Rl veftwella @pQr aeevanadvyescpahny 15
during the control of the cage door 10 10 and are opened during the
movenents of thechagwtHr endam @xteoclosRdr by caeneoamdadi o€ tHeconsists of
the operation conmand generator 14 and the door command ‘generator 15. The
det ai |l ed circui topenat ide command genefratioe 19 duriagpsbei mevementon§

are-simlar]y arranged to those of the apparatus_ in Fig. 1. .
) > the cage 9 and are opened while the cage door 10 is

controlled; contacts l5a - 15¢c of an electromagnetic
contactor are inserted between the drive device 2 and
the motor 11 and are closed by the command of the door
\vj | command generator 15 éuring the control of the cage door
10 10 and are opened during the movements of the cage 9;
and a motor control command device 17 consists of the
operation command generator 14 and ihe door command'

generator 15.

The detailed circuits and the operation of the
15 respective sections are similarly arranged to those of

the apparatus in Fig. 1.

The operation of this apparatus will be described

below.

The contacts 14a - l4c of the electromagnetic
20 contactor are closed by the command of the command
devicé 17 during the operation of the cage 9, and the
contacts 1l5a - 15c are opéned._ Therefore, the motor 3
is controlled by the drive device 2, and the cage 9 is
started or stopped. When the cage 9 is stopped, the

25 contacts l4a - l4c are again opened by the command of



The operation of this apparatus will be described bel ow. The contacts 14a -

14c of the el ectromagnetic 20

t he cosfiis

ar

t he 25 c
conmand devi

contactor are closed by the command ef
d device 17 during the operation of the cage 9, and the contacts

e opened. Therefore, the notor 3 is controlled by the drive

ontacts 14a - 14c are again opened by the comrand of

and the cage 9 is started or stopped. Wien the cage 9 is stoppeg

&

ce 17, and the contacts 15a -915c are cl osed. In this manner,

9 the

the motor 11 is controlled by the drive device 2. and the cage door 10 is

opened or cl
15c are agai

particularly
control the
an excl usi ve
shows an enb

10

15

20

ehedconihandt Aeviagel@poandOthe conmsactsti®a conlhetard

15a -

n opened by the command of the command device 17, and the
contacts l4aclogfd.ar elp| tbig manvebpytReMeerfihlh iheccomirelbed bre

, the conmmand, device 17 and the drive devjce 2 are operated to

fBeoRE1¥e AAVice; AdepBAJERe| G238 49Rr 110 1%i9R9Re2 Fherefore,

' f | Li hr b i m d.
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device 17, and the contacts 14a - l4c are closed,
thereby controlling the motor 3. More particularly, the
command'dévice li and the drive device 2 are operated to
control the motors 3 and 11 independently at the
timing. Therefore, an exclusive device for controlling

the motor 11 can be eliminated.

Fig. 9 shows an embodiment of the present invention,
wherein the parts and the components except those shown

are similarly constructed to those in Fig. 8.

In Fig. 9, contacts l8a- 18¢.of an electromagﬁetic
contactor for fprcibly opening the cage door 10 afe
inserted between the power source 1 and fhe door
induction motor li; contacts 19a - 19c¢ of an-electro-
magnetic contactor for holding the cage door closed are
provided_co:responding to the contacts 18a - 1l8c¢ and are
connected to switch the phase of the power soﬁrce and
are closed during the running of the cage 9; and

resistors 20a and 20b are respectively connected to the

contacts 19a and 1l9c.

Fig.

wh

A



15 - In Fig. 9, contacts 18a- 18c of an el ectromagnetic contactor for
forcibly-opening the cage door 10 are inserted between the power source 1
and thghdoor i nduction notor- 11; contacts |9a - 19c of an el ectro- Jﬂ
cont-actor for holding the cage door closed are 20 provi ded correspq
to ¢ he contacts 18a - 18c and are connected to switch the phase of the
_pomer source and are closed during the runnlgg of the cage 9; and resistors
20a and 20b are respectively connected to thé€ contacts 19a and 19c. 10

More particularly, en the ca 9.sr n|n the c ntacts 19a - 19c are
cl osed. Therefore, QP S BRFF qﬁﬁ&ﬁie& ﬂ@ B98¢ 1is|FP9§bE€t|9Eeof t he

operation of the ocll-BﬂaVc]ecn ?\h@ace 29214 &2 c&%§@ ng frﬁ E%Sb?e?pgl {rgg{zgge jLhe

cl osed cage door® I's manner, thé cag reven from

openi ng due to appIiRRf Uy Gid %tfofl-e 1&“'1'2':@%%1:&% 639%8 gbﬁafféh%?rs
20a and 20b are for limting a current during this pushing of the cage door

10. Since the cofi@rEvidaevillC 231 andota PAshingr BOZeE Ybaapplesnl teat ed
devi ce such as the drive device 2, the operations are effective, and stable

pU_ShI ng forcé cathdelwsed aaged ddﬂrerlOt.he Inaghis manakoppelei nagkedeone in
WMIGh the 10 is prevented from opening due to any reason during
3 the.running of the cage 9. The resistors 20a and 20b
are for limiting a current during.this puéhing of the
cage door 10. Since the contacts 19a - 19c¢c are not
10 interposed via a complicated device such as the drive
device 2, the operations are effective, and stable

pushing force can be maintained.

‘When the cage 9 is stopped in thé zone in which the
door of the floor of the storey can be opened or close&.
15 _owing to a defect of the command device 17 or the drive
device 2. and a predetermined period of time e.g. 2 secs
has elapsed but the cage door 9 is not opened, the
contacts 18a - 18c are closed. In this manner, the
K motor 11 rotates in the direction of opening the door,
20 and the cage door 10 is opened. 'Therefore..passengeré

can not be trapped in the cage 9.

The operation of the embodiment in Fig. 9 will be
described below with reference to the timing chart in
Fig. 10. In normal operation i.e., when the drive

25 device 2 is driven by the éommand of the command device

17, the contacts 18a - 18c¢ are normally open, and the AC



door of the floor of the storey can be opened or closed 15 owing to a

of the command device 17 or the drive device 2. and a predet er nt ned
af tinme e.g. 2 secs has el apsed but the cage door 9 is not opened,
acts 18a - 18c are closed. In this manner, the notor 11 rotates in.
ection of opening the door, 20 and the cage door 10 is opened.
-Therefore passengers can not be trapped in the cage 9. The operation of
the embodinent in Fig. 9 will be describegh below with reference to the
‘timng chart in Pig. 10. In nornmal operation i.e.. when the drive 25

device 2 is ny@g contacts
18a - |8c argﬁ% ok P¥y£g§e andg?ﬁzc%Cf fg)o c%&ﬁgif%e%%oﬁgggsource lis
not suppli edthu&BQOhnﬂ6€6t0D1 (0t ONhdd - the VEiEavd e el £Vagd¥ad Enpperati ng,
the contacts 19a - 19c are closed by the conmmand of the operation comrand

generator 14thé tbrtaovvnbfadevige dre Sdlosed by agtee | Somwgnd esf tthé he not or
11 a pushing force is applied to the closed cage door 10 and the cage door
10 i s effectopekgthendconnand. geweratoe bﬁg@flGhsthmmnhdrﬂ&?mnqdhk.|n
whi ch the door can be opened_but the door is not opened, a 10 detector
whi ch deté&ct3 Fﬁétéﬂﬁpbii ngPB?-l‘é‘Plet%aE;@el'PPNfé khi (P ARJHRNing REW ekf as

shown in Fi tinmer
gapplleg to the closed cage door 10 and the cage door 10

g

is effectlvely held closed.

When fne caéé is'stopped in the zone in which the
door can be opened but the door is not opened, a
10 detector which detects the stopping of the cage in the
said zone is operated as shown in Pig. 11, a timer is
operated by a signal from the detector, the
electromagnet is energized by the signal from the timer
after a predetermined period of time has elapsed, and
15 the contacts 18a - 18c are closed. In this ﬁanner} the
E motor 1l is operated, the;eby opening the door, and

passengers are not trapped in the cage of the elevator. Nt
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Therefore, according to the embodiment in Fig. 9,

the contacts 18a - 18c and 19a - 19¢c are not

¥ )

20 simultaneously closed.

The drive devices 2 of the above-mentioned
embodiments may be applied to both the motor primary
voltage controller and the variable VOltage and variable

frequency power source via thytistors.



operated by a signal fromthe detector, the el ectromagnet is energi zed by
the signal fromthe timer after a predeternined period of tinme has el apsed,
and 15,the contacts 18a - 18c are closed. In this manner, the nmotor JA
oper-at ed; t hereby opening the door. and passengers are not trapped i L

cage ot the elevator. Therefore according to the enbodinent in Fig. 9, The
confacts 1.8a - 18c and 19a - 19c are not 20,-sinultaneously closed. The -
drive devices 2 of the above-nentioned enbodFREnts may be applied to both
"the potor primarycyghisdge controller and the vari abl e vol tage and vari abl e
frequency power source via thyristors. CLAI MS: 1. Apparatus for
controlling an AC powered el evator conprising: a three-phase AC power
source; a drive device connected to said three-phase AC 5 power source
for converting tha.ACappacacupofer tcohoréllpnyecsinhBOi poweredrébdrator
frequency; a wi nding induction notor connected to and controlled by said
drive device for demprhginge cage of the elevator; 10 a door

i nducti on notor connected to and controll ed
a three-phase AC power source;

a drive device connected to said three-phase AC

5 power source for converting the AC source.powe: into AC

e

power having a variable frequency:

g l a winding induction motor connected to and
controlled by said drive device for driving the cage of
the elevator:

10 , a door induction motor connected to and controlled

| by said drive device for opening or closing the cage
door of the elevator;

a motor control command device having an operation
command generator which generates a command for starting

15 or stopping the cage of the elevator to control said
drive device and a door command generator which
.generates a comménd for opening or closing the cage door
to control said drive device for controlling the winding
induction motor and the door induction motor

20 independently as to timing; and

switching means connected between said AC power
source and said door induction motér for applying a
door-closing‘voltage to said door induction motor
irrespective of said drive device during the running of

25 said cage thereby to hold said cage door closed.
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py said drive device for opening or closing the cage door of the elevator;
a nmot ok _control command devi ce having an operation command generator which
% a command for starting 15 or stopping the cage of the elevator
0l said drive-device and a door command generator whicech generates_a
nrend” f or opening or closing the cage door to control said drive devicezﬁ
.for controlling the wi nding induction notqgmand the door induction notor 20
i ndependently as to timng: and swtching ans connected between said AC
power source and said door-induction notor for applying a door-closing
vol tage to saidd dOPPALAFYSt FOF FONFTOLLiBgpAB: Afe POWesaddedeVatogedBCe
during the running of 25  sai,d cage thereby to hol d said cage door closed.

2. Appar at us S8& TO&HY 3 C1G 18 LARDEEREREd el evator as set forth in claim

-1 wherein: said sw_tching neans is_caonnpected in seri,es Wth a current .
limting resistor 224 S¥iteRIdE meass 45 eonmegRen iR s AL B N Busel evat or

as set forth E%ﬁyeiﬂﬂl%dyii WQ%%qngrsaid swi tchi ng neans conprise at

| east one contact of an el éctromagnetic contactor which i's operated by the

command of said operation conmmand generator. :

5 3. Apparatus for coantrolling an AC powered elevator as
set forth in claim 1 or 2 wherein;
said swit;hing means comprise at least one contact
of an electromagnetic'contactdﬁ which is operated by the

.command of said operation command generator.

10 4. Apparatus as claimed in any of claims- 1 to 3 further
including door opening switchihg means connected between
said AC power source and said door induction motor for
driving said door induction motor in the cage door
opening direction when said said'cagé is stopped in a

15  zone in which a landing door can be opened and after a

predetermined period'of time has elapsed said door has N

not been opened.

5. Appatatus for controlling an.AC'powered'elevator as

set forth. in claim 4, wherein: |
20 said door opening switching means comprise at least
one cohtact of an.electrbmagnetic'contaétor eneigized by
; timer operated by a detector for detecting stopping of

'said cage in the said zone.
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10 - 4. Apparatus as clalned inany of claims 1 to 3 further including
door opening swi tching neans connected between said AC power source a

sai d doof induction notor for driving said door induction notor in ge
door.-.apeni ng direction when said said cage is stopped in a 15 Zo

mhugp a |l anding door can be opened and after a predeterm ned period of tine
has ‘el apsed said door has not been opened. ntﬁpparatus for controlling an
AC powered el evator as set forth in claim 4, eretn sai d door
openi ng switching neans conprise at |east one contact of an el ectromagnetic
contactor energized by a tiner operated by a detector for detecting

stoppi ng of sai tg cage idLdvr o3icdnz@q. appafathB ehs&ebahm&r 915 appar at us
substantially as herein described with reference to Fig 9 of ‘th

acconpanyi ng dr dvermisn deskrlibeil Withl referehteltd1Fig 9 of €he L. M S

accompanying drawings.
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