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Electric Motor Drive Circuit The present invention relates tbo an-

ric nmotor circuit wherein A:C. notors of different rated voltages are
@ded with an emergency A.C. supply, and 5 the inventi on2@é& & ¢
a ication to an elevator to operate an A C. traction nmotor and an A.C. .
door opening notor in the event of a bregakdown of the normal A. C “supplies
to the notors. Wien an el evator stops between floors due to a 10 breakdown
of its normal power supply, it is desirable to nove the elevator to the o
nearest floor and open the el evator door to allow the passengers to -

di senbar k.g4 $E?§P%S%d¥%ﬁ¥§$@ E9rHgg 2 battery as an enmergency power

supply, vmt Tor-notor~amd 15 the A C. door openi ng notor
bei ng_driver' via $Rapeeldsehd HEvEELIoH YBINGD fo BA! biRLesyply. The

traction and door ope g notors have different ratings with e result

that sepangtor NWEFERLt hﬁi@ré‘fﬂ Aocbexddﬁﬁﬁ'é Gfledi¥eeteniablA-8 C.
energency supplies for notors. 20 I n accordance with the present

i nvention ¢dipE£gés BEQVigIRA Aded! RELh Qniirsehéyi A.eQMBpYIRY, fangt and
second A.C. electric notors of different rate voI ages, nmeans ‘or

provi & ng #xe theveRteoN W%ﬁp!ﬁe&t@orﬁ%'a:@seié{raﬂéﬁrmtld ogltatag the !
notors, and an energency drive : :
an A.C. traction motor and an A.C. door opening motor
in the event of a breakdown of the normal A.C. supplies
to the motors.
When an elevator stops between floors due to a

10 breakdown of its normal power supply, it is desirable to
move the elgvator to the nearest floor and open the
elevator door to allow the passengers'to disembark.

It haé been proposea to use a battery as an
emergency power supply, with thé A.C. traction motor and

15 the A.C. door opening motor being driven via respective
inverters from the D.C. battery supply. The traction
and door opening motors have different ratings with the
result that separate inverters have had to be used
to derive suitaBle A.C. emergency suppiies for motors.

20 In accordance with the present invention there is
provided an electric motor cifcuit comprising first and
second-A.C. electric motors of different rated voltages,
means for providing to the motors respective A.C. supplies

for normally driving the motors, and an emergency drive
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- .
“".2- circuit conprising an inverter for producing an enmergency A C. supply gzgiy
froma D.C. supply, the inverter being selectively operable in a first or a&ar:
second node, wherein in said first node the inverter supplies to the first

> “notor an energency ‘A.C. supply for driving the first nmotor and in said
sectond node the inverter supplies to the second notor an energency A C.

supply for driving the second nptor.'ﬂnE?Tn accordance with the invention
afg;ﬁgle 10 inverter can be used to provide an energency A C. supply for

bot ors., In order .that the inventi e nore fully

. f th f .
under gt oodee:%'&ﬁ%mﬁmf‘ﬂ’é?ﬁ&f‘gi ﬁnar}né‘feé?f%ﬁ’br‘?‘gv}' Irrll’a‘)’lﬁguﬂé&&r Phe #TIRF IRRF D

exanple with . reference to_the acgo 15 ing drawi ngs and by way of
contrast wit I’?"?'prﬁ‘ﬂﬁpﬂogﬁgﬁ‘l a‘f@r‘la.m %@??&nc . E‘VﬁgFSF 983RY for an
el evat or. Inigﬁé ccongan¥ing rawi,ngs: Figure 1 is a circuit diagramof a
prior propos&=TEr-pYowy dPRGT Byt pg’(/g?t tF af EPEFRELMOLeac WhGT SR
notor; Figure_ 2 j.s. trcuit diagram.,of a first enpodi nent , of .ot or
circuit aCCOI’%'é’i gaJt% fﬁléslu'n{%ﬁ‘ﬁi one f’d’rveeﬁf:eelf eVRB ","-eﬁi”gﬁr E?‘?%Jﬁ?é:t rat es
th? “ﬁve%or”EKR&BP%%%qe%érgénkgeAﬂ%?'A&%ﬁiyc%éguééiziﬁé_Eh%“%%éét_

s motor and_in said second mode the inverter supplies to

¥ the second motor an émergehcy A.C. supply.for'driving
the.seéondxmotor.
Thus in accordance with the invention a single
10 inverter cén be used to provide an emergency A.C. supply
for both of the motors. |
In_order that the inveﬁtion may be more fully
understood embodiments thereof in.an elevator will bel
described by way of example with reference to the accom-
15 panying drawings_and.by way of contrast with a prior'-
proposal for an emefgency A.C. ﬁotor supply for an
elevator. In the accompanying drawings:
Figure 1 is a circuit diagfam of a prior.proposal
for providing emergency'power to an elevator traction

20 motor;

)

Figure 2 is a circuit diagram of a first émbodiment
of a motor circuit according.to the in#ention, for an
elevator;

Figure 3 illustratés the waveforms produced

25 by the oscillator circuit 7 of Figure 2;



- Figure 4 is a circuit diagran1of an inverter circuit used in a second
v& odi ment of the invention, together with an oscillator and turn-on
efrcuit; Figure 5 shows timing of the turn-on of the > inverter device
*~ wherein Figure 5(a) shows the timng of the "H' .level of a command signal
“and Figure 5(b) shows the timng of the "L" level of a command 54gnal
Figure 6 is a timng chart show ng i1fie states of the parts of the inverter
device and the turn-on circuit 10 shown in Figure 4. and Figure 7 is a >~ °
schematic view of the other enbodiment of the present invention. Regerrln
firstly to the pr roposal shown in Figure 1, the references R T
desi gnate a threééggug elf @ g Riageamcetf an dnventemn el evat or
traction notor 3. The_mptor 3 drives an el evator ca (not shown). Two sets
of control%ﬁﬁﬂ%ﬁt%?gdllﬁn& f%QQ9QN%N#Q@HmenV%€ %@ &@ﬂﬁkﬁkﬂguga goare
closed th 3 |s riven fqr to_nmake the el evator ascen
mhereaS\Ji EJVé aFPvQFf 134 oFUrBz08 SaFMidsed, the notor 3

is driven in rev Se, to el evat o to descend. The arrangenent of
the contactors 1% 318’?' %a‘t’“’ﬁ%rf’ £he hPERrons of &he open,

5 inverter device wherein Figure 5(a) shows the timing ' J
of the "H" level of a command signal and Figure 5 (b)
shows the timing of the "L" level of a command signal;

Figure 6 is a timing chart showing the states of
the parts of the inverter device and the turn-on circuit

10 shown in Figure 4: and

Figure 7 is a schematic view of the other
embodiment of the present invention.

Referring firstly to the prior preposal shown in
Figure 1, the references R, S, T designate a three

15 phase D.C. 400V power soﬁrce for driving an_elevator
traction motor 3. The motor 3 drives an elevator cage
(not shown). Two sets of control conteetors 1 and 2
are provided. When the eontectors la-c are closed the
motor 3 is ariven forwardly to make-the elevator ascend,

20 whereas when and aiternatively the contactors 2a-c are
closed, the motor 3 is dfiven in reverse to cause the
elevator to descend. The arrangement of the contactors *
1 and 2 is such that when the contactors 1 are open,
contactors 2 are closed or vice versa, (this is referred

25 to as interlock) so that the elevator is never simultan-

*
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gontactors 2 are closed or vice versa, (this is referred 25 to as

interlock) so that the el evator is.never sinultan- -4- eously driven up

apd down.: An emergency D.C. power source 4 such as a D.C. battery drives,
via a_contact 5 which is closed for emergency operation, an inverter 6

- conprising sem conductor devices for converting the 5 D.C. battery power
into,an A C. enmergency supply for the mpyor 3. The inverter 6 is driven by
ah oscillator 7 via a turn-on circuit 8 for generating a turn-on signal for
sequentlally turning on el ements of the i nverter device 6 in response to

Lie osci || al @sisayt B valn Wi 46 086ivh| 2 88, LcSAURG) 3 pgbe cONt At o

9 .are closed for making the "el evat or asce cy power from

‘the battery doubereas suM ad sa!®ac¢ Eéﬁték?emtx}e\‘sel Yo Oéeéoeogset't I s

desired to nmake the el evator descend under The energency power fromthe 15

battery. ThesceRiaht @S A cHul 1ﬁ>§r€méi‘lgéhk:gcK)%@::‘H&rbrpneaﬁnfﬁ@@fté?d are
also interl ocked with the contactors 1 and C. notor of a different

vol tage rati 8gcbmprdedingd R ivbriddcbeSHBYi e fBIOWEnYSrPiRyi €4 I n the
- normal state, the A C. power of the three 20 phase A C. power source R, S
TLIS f edst hrpugh bh&u&mylyﬁwéifﬁﬁﬁb|§noh ¢ b%é%@éﬂb§f§h§§2§tféﬁ gREOr 3
motor 3. The inverter 6 is driven by an oscillator 7
via a turn-on cifcuit 8 for generating a turn-on signal
for sequentially turning on elements of the inverter
device 6 in response to the oScillatory output of the
10 oscillator 7. Contacis 9a-c of a contactor 9 are closed
for-making the elevator ascend under the emergency
power from the battery 4 whereas.contacts 10a~c are
alternatively closed when it ie'desired to make the
elevator descend under the emergency power from the_
15 Dbattery. The contactors 9 and 10 are interlocked with
one another and are also interlocked with the contactors
1 and 2. An A.C. motor of a different voltage rating
for door-opening and closing (no£ shown) is provided.
In the normal state, the A.C. power of the three

20 phase A.C. power source R, S, T is fed through the -

O

contacts 1a to 1c or 2a to 2c to the traction motor 3.
S . whereby the cage is driven to ascend or descend. In

an emeréency, the emergency contact 5_is1closed whereby

the A.C. pewer having a speeific frequency produced by the

25 inverter 6 is fed through the contacts 9a.to 9c or 10a



“upwardly or downwardly dependi ng upon which of the contactors 9 or 10 is

by the cage is driven to ascend or descend. In an energency, the
gency contact 5 is closed whereby the A . C. power having a specific

{ r equency produced by the 25 inverter 6 is fed through the contacts.9a to

L

9c or 1Ca -5- to 10c, to the traction notor 3 whereby the:cage is driven -

cl osed. Wen the induction notor is drPven by the inverter 5 6, the

foll owi ng equation relates the voltage and frequ- ency of the applied ACT ”

to t | t d frequency of, the_engrgenc ower produced by the>
Pverter croviGe: 188 B bl AotpragcvBrtany sl cadirt | n ¢ ho

| st . f_ : _frequency of the wer, source; V' : output voltage of
?ﬁ;n?nerﬁifi%%Qiggwgf 4 QﬁxéhYﬁﬁafagﬁugﬁgﬁngﬂnﬂh@HQRuﬂh%ﬁhd%@ice ?. 15
Ther ef or e, e raction mjor, 3 is_driven, the output frequency
vol t age oft¥€eg%épgg%?§§r§ §Ei.{@.§ﬁi?§BF§dValues taking into account the

desired motor spegdereayy ad dote1he GIECgeReY sonecalhon., and, Lhs X

pense of the standby cifcu
5 6, the following equation relates the voltage and frequ-

ency of the applied A.C. power to the voltage and
frequency of the emergency power produced by the inverter
6:

v
?l

H <

10 wherein v

voltage of the power source in the normal
state;
£f : frequency of the power source;
v s output voltage of the inverter device 6;
f' : output frequency of the inverter device 6.

15 Therefore, when the traction motor 3 is driven, the
ohtput frequency f£' and voltage of the battery are set
to suitable values taking into account the desired motor
speed required for the emergency operation, and the ex-
pense of.the standby circuits for emergency operation.

20 When an induction motor is used for a motor for
door-opening and closing of the cage, usually the.rated
voltage of the traction motor 3 is different from the
rated voltage of the motor for door-opening and closing.

The voltage of the power'source for the traction motor 3



20 , When an induction notor is used for a notor for door-open
closing of the cage, usually the rated voltage of the traction notor 3
~different- fromthe rated voltage of the notor for door-opening and clo
The voltage of the power source for the traction nmotor 3 -6- is 400 Vin
t hi ee ‘phase whereas the voltage of the power source for the notor for
door~opening and closing is 100 V in threessphase. In view of the above
‘equyation and the revol ution speed of the notor for door-opening 5 and
'clg§?ng; it is necessary to use a separate inverter circuit for the notor -
for door - opedisnd (hV cimsthgeeophlase sWimeweas €hguveltagéhbf ithe
di sadvant ageous as it undesirably conplicates the circuit, increases the
cost and decrpowsss sonrreel fabi khey mot®dr for dodrepéniingeandofclidsdyy esent
invention will now be described with reference to Figures 2 and 3. The
circuit arrargerdfl ¥hbonthnepi phesel | Simenkewl 6§ thei Ahoveo epuat ichn
Figure 1 and like parts are shown with the sane reference nuneral s -as used -
in Figure 1. argl the revelutjoR gpeedl of tthe rmetovnfavt doo-opedringn by a.
usual three phase A C. supply RST or from an energency supply devel oped
by the battednd Gkesing, | hteisenegessary to use a separate inverter

L

circuit for the motor for door-opening and closing
v to that shown in Figure 1. This is disadvantageous as
it undesirably complicétes the circuit,'increases thé_
cost and decréases the reliability.
io ' an embodiment of the present invention will now
be described with reference to Figures 2 and 3. The
circuit arrangement shown in Figure 2 is generally similar
to that of Figure 1 and like parts are shown with the
E same refere@ce numeréls as used in Figure 1.
15' As in Figure 1, the traction motor 3 is driven
by a usual three phase A.C. suppiy RST or from an -
eﬁergency supply deveioped by'the battery 4 and the
inverter 6. '
Additionally,the door opening motor 15, which
20 is rated at a lower voltagéfthan the traction motor 3,
is driven from a three phéée A.C. power source (100 V) R1,
S1, T1; Coqtacts 11a-11c of contactor 11 are closed to
open the door, whereas contéCts 12a-c of contactor 12
are alternatively closed tb close the doof. In an

25 emergency, when power from the source R1,.S1, Tf' is lost,

power is derived from the battery 4 via the inverter 6.
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Addi tional | yt he door opening notor 15, which 20 is rated at a | ower
Itage than the traction notor 3, is driven froma three phase A C. power

gource (100 V) RL, S1, T1. Contacts 1la-11lc of contactor 11 are closed to

open the door, whereas contacts 12a-c of contactor 12 are alternatively

closed to close the door. In an 25 en?rgency, when power fromthe source-
Rl, S1, T1, is lost, power is derived’Tromthe battery 4 via the inverter

6. -7- In the energency situation, contactor 13 is closed to open thej}
door, ga?contactor 14 i.s cl.osed to c% g thq dqorqgﬁn I hput tern1nafT%
recelves %ﬁ%ﬂefgﬁﬁﬁﬁds uakion: GRREACFOTr, Po@ﬁ: : %¥Qat when in

a | ogi cal or "H' lev Il nstructs: t _ erter qaéve the traction
not or 3, qﬁﬁé) f @ﬂBrCoWﬁ§ﬁ§§§ t?% E |&5IE&P§%§N olosgeye

i nstruct the |nverter to drive the door nDtor 15. The oscillator circuit 7
in Fig. 2P 9% ¥ters fromFig. 1 in that it includes two oscillators 17,

rect angu SPeLi‘.T 2E' 18bbro iRt ”féﬁ%wégiavﬁ%'ﬁ'g@f 22 %eﬁ?f’éif or 18
951 A EAEGHOLR! U T (f1gha D) BK e Pt LUgNer 15 than,
high or "H" level instructs the inverter 6 to drive the fy
tractioﬁ motor 3, but when the comménd signal is at a o hd
logical low or "L" level instructs the inverter to drive
the door motor 15. The oscillator circuit 7 in Fig. 2
10 differs from Fig. 1 in that it includes two oscillators
17, 18 which operate_at-different frequencies. The
oscillator 17 produces rectangular pulses as shown at
17a in Figure 3 whereas the oscillator 18 generates the
pulse waveform 18a.(Fig. 3) having a frequency higher-
15 than the fre@uency of the pulses 17a. An invérter.qr
NOT gate 19 and NAND gates 20 and 22 comprise a logic
circﬁit 100 for selecting the output of oscillator 17 or
18 in dependenééupon whether the input at 16 is at a

"H" or "L" level. The output of the circuit 100 is either

20 as shown at 22a or 22b of Figure 3 and is applied to

I3

the tﬁrn-on circuit 8. |

The contacts 11a to 11c are interlocked with
the contacts 12a to 12c,and the contacts 13a to 13c are.
interlocked with the contacts 14a to 14c.  The contacts

25 1a to 1c are interlocked with the contacts 2a to 2c and
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NOT gate 19 and NAND gates 20 and 22 conprise a logic circuit 100 for

sel ecting the output of oscillator 17 or 18 in dependenceupon whet her t
input at-16 is at a "H' or "L" level. The output of the eircuit 100 is
€i'ther 20 as shown at 22a or 22b.of Figure 3 and is applied to the turn-on
circuit 8 The contacts 11la to Ilc are interlocked with the contacts 12a to
12c, and the contacts 13a to 13c areﬁlﬂeﬁT%Eked with the contacts 14a to
t4c The contacts 25 la to 1c are interlocked with the contacts 2a to 2c

ant¥ -8- the contacts 9a to 9¢ are interlocked wt he. contacts 10a to
106, The opihs (TR ERBRBOdDROAE AT SISt Vit ho EhBe COBSEAGt o | 1
detail. 5 The driving of the traction notor in the nornal state

has been ded®3 & 1§¢h reference to Figure 1. The door notor 15 is

foverse direction (HBRERCBRGLERLSE e RRAtRerint Kifies Ao "
suppl i s R &Y PefieritiB8a T SRR Lpt ed, "the el evator cage mmy stop
betmeensfloors. Hn&ﬁgt8F§%kﬁg of the traction motor in the normal
Q state hés been described with reference to Figure 1.
L The door motor 15 is normally driven from the supply
R;; S1, 11-and cén be.driven in a forward or reverse
direction to open-ahd close the door under the control
10 of contactors 11 and 12.
In an emergencylcondition when the normal
power.supplies R, S, T and R1, S1, T1 are interrupted,
the elevator cage may stop between floqrs._ The automatic
emergency braking is then released by a circuit (not shown).
15 When the safety is confirmed by a circuit (not shown),
the driving command'sighal 16-assumeé the "H" 1éve1,-
whereby the output of the NAND éate 20 is in a reversé
phase to the pulse waveform 17alof the oscillator 17. |
The output of the NOT géte 19 assumes the "L" level,
20 whereby the output of the NAND gate-21 is kept in "H" level
- ' regardless of the pulse waveform 18a of tﬁe oscillator 18.
| The:efore, the output 22a of the NAND gate 22 is the‘
same phase as that of the pulse waveform 17a. The

inverter 6 therefore'generates A.C. emergency power at a

25 frequency corresponding to fhe frequehcy of the-pulse
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ngency braking is then released by a circuit (not shown). 15 Wen, t he .
saf gty is confirmed by a circuit (not shown), the driving command signal 16

umes the "H' level, whereby the output of the NANDgate 20 is in a
reverse phase to the pulse waveform 17a of the oscillator 17: The output of -
“the NOT gate 19 assunes the "L" level, 20 whereby the output of-the NAND
gate 21 is kept in "H'' level regardl®*3 of the pul se waveform 18a of the .
oscillator 18. Therefore, the output 22a of the NAND gate 22 is the e sang}
phase as that of the_pul se waveform 17a. The inverter 6 therefore generates

A. C. ener §&@Y8EGThet 78t te Foed eMARIRRCYE PPWEEoRBrAYTho thee dantactey of

t he pul se

-9- waveform 17a to feed energency power through the contacts

9a to 9c &2 ™ 1% 9B 1PaesOndi0sy (FRReRRERGRPPRcWBRERSTothS set to

ascend or
t he door

escend),.to the traction notor 3, whereby the cage runs to reach
ﬁgﬁ’ﬁﬁ 515 §8tt Fon ascant SR Aestertdor tO then trastiht acts 9a

to 9 th ts 1 to,10c are opened to acjuate el ectromagnetic
b?ak?ngrtg‘ogio%r%ggwﬁﬁﬁégyT%&? ARIUFRRGER FRER §§"&n§l°°g'6°|&%e§!f%§ethe )
"L .. T tput, of the NAND gate 20 | s consequent- 1 e at the
r 1 Bvel seTkaeR PhutRes RERESRYy Sfer - Phef, "EAd EShtacts da

10

15

20

25

_ ' o
to 9¢c or the contacts 10a to 10c are opened to actuate -

electromagnetic braking to stop the cage.’ ¥
Then the-drivin§ command signal 16 assumes the

"L" level. The outéut of the NAND gate 20 is consequent-

ly held at the-"H" level. The output of the NOT gate

19 assumes the "H" level whereby the output of the NAND

gate 21 has the reverse phase to the pulse waveform 18a

of the oséillator 18 and the output 22b of the NAND gate

22 has the same phase as that of the pulse waveform 18a.

Thg output-fréquency of the inverter device 6 thus becdmes'

four times the frequency supplied to the traction motor

3 and is fed through the contacts 13a to 13c of the

éontactor for door—openiﬁg, to the door opening motor:

15 whereby the motor 15 opens the door. When the door

is opened, the contacts 13a to 13c¢ aré opened...The

contacts 14a to 14c for door closing are closed after a’

specific period from the door-opéning, whereby .the motor

55 is reversed to close the door. When fhe door closes,

the contacts 14a to 14c are opened. In such emergency

operation of the door, the speed of door-opening and



19 assunes the "H' | evel whereby the output of the NAND gate 21 has th@
reverse phase to the pul se waveform 18a of the oscillator 18 and the o ol
22b of t.he NAND gate 22 has the sane phase as that of tHe pul se mavefor“
.18a.. 15 The out put frequency of the inverter device 6 thus becones four
times the frequency supplied to the traction notor 3 and is fed through the
contacts 13a to 13c of the contactor fet0<€oor-opening, to the door opening
pt r 15 whereby the notor 15 opens the door.. Wien the door 20 is opened,
t e/ contacts 13a to 13c are opened. The contacts 14a to l4c for door
cI05|ng ar e classiany af ¢ eslawepe dhianc ez | speéd oimt hhednormaiestage wher eby
.the notor 15 is reversed to close the door. Wen the door closes, the
contacts l4dutp islcaccepbpbidedin wimwloEnehgepeytaindpgr amesngericyt he door,
t he speed of door-opening and -10- closing is slower than the speed in
t he normal stittwationis acceptable in view of the pertaining enmergency
situation. In this enbodinent, the ratio of the output 5 voltage of the
“inverter device 6 tbnthblsoembgdeEntmatheerat@grgﬁ thet butporthal state is

~substantially the same as the ratio of the frequency of the output of the
i nverted dewaktage cof heher dpverhenfdeniceobeto the voltage of the

v
-

power source in the normal state is substantially the
same as the ratip of the frequency of the output of
the inverter device 6 to the frequency of the power
source in the normal state whereby in accordance with
10 the previously mentioned equation the develeped_motor
torque in the emergency state is substantially the same
as the torque in the normal state.
Thus, the frequency of the output of the inVerter
6 in the emergency condition is dlfferent from the A. C.
15 frequency in the normal state so as to glve the same
motor torque with the reduced voltage of the emergency
.power supply. By use of the two oscillators 17, 18
operating at different frequenc;es, optlmum emergency
supply frequencies can be selected for the different
20 rated motors 3, 15, thus enabliné_a'single inverter 6
. | ~ to be used for both of the motors.

If the frequency of the output in the emergency

i

condition is the same as the frequency in the normal
state, the torques of the motors 3, 15 are lower than

25 the torques in the normal state. - When the motors 3, 15



rce in the normal state mhereby in accordance with 10 the previously e
ti oned equation the devel oped notor torque in the energency state is :
stantially the same as the torque in the normal state. Thus, the

AN

: equency of the output of the.inverter 6 in the enmergency condition is , .
different fromthe A C. 15 frequency in the normal state .so as to give the
same notor torque wth the reduced valipge of the energency power supply. = 4

By use of the two oscillators 17, 18 operating at different frequencies, » J:
opti mum emer gency supply frequencies can be selected for the different 207~
rated not @ah be kbrivéhSbgnallchndcwert B LohEY ST £RE 56 Fea thi-d!seth for both
.of the motors. If the frequency of the output In the energency condition is
the same @e tdppficdupRC¥henpiAtiddBlosdBd€iohhe torques of the notors 3
15 are lower than 25 the torques in the normal state. Wen the notors 3, 15
-1 1 - can be drimes Divevebrl @eleddMBEShet i Seh®abruR ¥t be applied in
the practical operation. The inverter 6 need not be a sem conductor type
inverter dgpecdrvarean davibe mpidIcan Ve theerbeary tyRviiGhratich can
control frequency of the output by varying its revolution speed, or an

i nver Ser dewic® which can control frequency of the output by

Xy

varying its revo1ution speed, or an inverter device
which 6pens and closes a contactor in a varied time
interval to control frequency of the output.
In the embodiment just described, separate

10 electromagnetic contactors 13, 14 are provided for -
door-opening and door-closing and separate electfo-
magnetic contactors 9 and 10 are'provided for ascending
operation and descending operation. It is however
possible in accordance with the invention to provide

15 only one electromagnetic contactor for both door-opening
and closing and only one electromagnetic contactor for
both ascending and descending operation, and additiénélly
to invert-sélectively the ordef of phases producéd by
the inverter. Such an arrangement is showﬁ in Figure 7,

20 and will now be described in detail with additional

.

reference to Figures 4 to 6.

In Figure 4, the inverte: 6 COmpfises transistors - =
T1 to T6 and diodes D1.to D6' The turn-on circuit 8
comprises hexagonary up/down counter 23, an up/down

25 terminal U/D which switches the counter 23, to count up



Wwhi ch opens and closes a contactor in a varied tinme interval to control
frequency of the output. In the enbodi nent just described, separate 10 \_~

el ectromagnetic contactors 13, 14 are provided for door-opening and
door-cl osing and. separate el ectro- nagnetic contactors 9 and-10 are
provi‘ded for-ascending operation and deggendi ng operation. It is however
possi bl e in accordance with the invention to provide 15 only one

el €ct romagnetic contactor for both door-opening and closing and only one

- et»Ctromagneti c contactor for both ascendi ng and descendi ng operati on, and
- addi ti onal | 9rt domwny dePending i wpey lawvedr J&" or P« ptbeucenmdpdt he

I nverter. Such an arrangenent is shown in Figure 7, 20 and will now be
descri bed i 8ignadi, oMtk xninalsr &f &cefcoft &R cRentartd36. In Figure
4, the inverter 6 conprises transistors Tl to T6-and diodes D to D The
turn-on ci rBQRt edemenhs MAA hexadbRar Fesdsdoms dyunt ¥, 28, tuanapsiowns 25
termnal UD which switches the counter 23, to count up -12- or down
dependi ng uBgm Fepdistqrs Ryt "REp fRE Eadd@iftonyibh: olhPueEonBERFNal s A
to F of _the_counter 23, NOR elenents 24A to 24F, resistors RAl, TA2,
-Bfansis§0r52$A?Sré§Fﬂﬁ§s§¢¥ﬁ§ resagRparya COWHAT rorapspesdingr to

‘the number of the transistors Ti to T, and receives
as its input the clock signal.of the osciilétion circuit
7. When the outputs of the NOR elements.24A, 24B, 24C,
24D, 24E, 24F are in "L" level, the'corfesponding
10 ﬁransistors.T1,.T2; Ty, T4; Tor Tg afe_respéctively
connected to be in turned-on state. The NOR elements
24A to 24Flform a logical circuit connected to the
| output_bf the counter 23.
Figure 5 is a timing chart showing;the reléﬁion
15 of the levels of‘the signals received at the U/D terminals,
and the ON state of the transistors T, to T,. When the

level of the signal is in "H", the transistors T, to

1
TG are in ON state in the combination shown in Figure
5(a). In Figure 5, the arrow line t shows the time to

20 the arrow line and the references T1 to T6 designate

e ' the transistors in ON sféte. On the other hand, when the

level of the éignal.is in "L", the transistors T1 to Te

o

repeat ON-OFF state in thé combination shown in Figure
5(b). As it is clear from Figures 5(a) and 5(b), the phase'

25 rotation is reversed between the two Figures.



P

- the transistors

4

23 is formed to be hexagonary counter corresponding tonthe nunber of .

{thgl transistors Tl to T6 and receives as its input the clock signal of the

illation circuit 7. Wien the outputs of the NOR el ements 24A, 24B, 24C,
24D, 24E, 24F are in "L" level, the corresponding 10 transi stors T1, T2,

-T3, T4, T5, T6 are respectlvely connectzed to be in turned-on state. .The

NOR elenents 24A to 24F forma logical circuit connected to the output of’”’”
the counter 23. Figure 5is a timng chart showi ng the relation 15 of the\g
level s of the si @@dg@réeseshedsaltﬁ&esﬂ#ﬂéé ebfil PaksousnParte GNaimt e of

T1 - When the level of the signal is in "H', the

transi st oy Fidixd 4ar ethnFjugiedtss ithd hereowblinki enshowen the Fi gure 6
5(a). In Figure 5, the arrowline t shows the tine to 20 the arrow line

and the refigiecnars tHet pefordasiesn " [ MLt réesighate levelssiofe. On the
ot her hand, when the level of the signal is in 'L", the transistors T1 to T

repeat ONt@eF sigriglép tbhecpeifierarices sTON, |h0FFgudesighhte/$ it is
clear fromFigures 5(a) and 5(b), the phase 25 rotation is reversed between
the two FigHatass of tH8- opegatdomsshovikhe hbeft asikdeofroar ithies doertesd shavim

line shows the states in the "H" level of the signal

f:i:n A TR

at the U/D terminals and the right side from the dotted
chain line shoﬁs the states in'thé "L" level of the
signal at the U/D terminals. As it is ciear from

10. Figures 4-6, the ON-OFF timing modes of the transistors
'I'1 to T6 is reversed and accordingly the phase rotation
of the output of the inverter device 6 is reversed
depending upon the level of the signals at the U/D
terminals (level of the COmmand signal).

15 ~ Figure 7 shows the structure of the apparatus
using the inverter devices shown in Figures 4 to 6. 1In
Figure 7, the references Ma-Mc. designate contacts for

.motor driving; and Da.- Dc designate contacts for
door-opening and closing. That is, when the inverter

20 6 whose phase rotation can be switched as shown in
Figures 4 to 6 is used, #he contacts 9a - 9¢, 10a - 10c¢c, - s
13a - 13c and 14a - 14c shown in Figure 2 need not be
used. Only one set of the contacts Ma - Mc for being
closed to establish the motor driving condition and one

25 set of the contacts Da - Dc for being closed for

establishing a'door—bpening or closing condition can be



«in Figure 4.. In Figure 6, the arrow line t shows the tinme and the
-references "H', "L" designate levels of the signals; the references "ON', :
"OFF" designate 5 states of the operations. The |eft *side fromthe
“dotted chain line shows the states in the "H' level of the signal at the

- UYUDtermnals and the right side fromthe dotted chain |ine shows the -

=z

" Trstates in the "L" level of the signal atl4he UD terninals. As it is clear

from10 Figures 4-6, the ON-OFF timng nodes of the transistors T to T6
Tt eversed and accor di ngly the phase-rotation of the output of the

inverter device 6 is reyersed dependi ng .upon the |evel of the_signals at
the U D ter 868 dN96Rad oF the EORFANES 4hat)ocand 13a = B3gare 7 shows
the structu of the ap atus using_.the inverter devices gho in Figures
4to 6. In I&?’&L’fr‘aeftoi‘fe‘t Fé“ﬂ%f'e?’éﬁc@éqﬁa-‘ﬁ%c REREE o %%n‘t’ﬁﬁas :‘A@F‘errbt or -

driving;, and - Dc.desi gnat e .cont.act s for door-openi ng_and ¢l osi ng. That |
is, when th&S b fo% aﬂﬁsgrf.’rﬁéﬁ@ iﬁati i %’é‘ﬁ gﬂesaﬂlgﬁgg‘sas shown in
Figures 4 tq 6 is used the contacts Qa - 9c, 10a -. 10 3a - 13c and 14a-
148 Shown i o8 G PRebiRa APl cIoedns Gy~ S €aP8ER RS concacts M -

Mc for Rein | sed .t oo establish the notor driving condition and one 25 set

C}f t he gont g‘&%ser%qkﬁ‘for bei ng closed for establishing a door-opening or
- al osing condition can be : Lo '
e _

o

ks



-14- used instead of the contacts 9a - 9c and 13a - 13c. Therefore, only: *
. pat cts is used. The contacts for notor driving Ma - M and

co cts for door-opening and closing Da - Dc should be 5 o '
terlq E'”IM”W' 1. An electric motor circuit conmprising first and °
second "2 lors of different rated voltages, neans for

providing to t he" not or*s respective M€ supplies for normally driving the
notors, and 5 an emergency drive circuit conprising an inverter for Ny
produci ng an energency A.C. supply froma D.C. supply, the inverter being ™
sel ectivelyopggable in a first or a second node, wherein in said first
node the inverter supplies to the first notor an energency A C supply 10
for driving the first nmotor and in said second node the inverter supplies.
to the second notor an energency A . C. supply for driving the second notor.
2. An electric nmojor g @lidctaer®rfibedrt 8itbudiaicombr it fitde i nverter
is driven by oscillator circuit neans and in the first and second nodes the
oscil | at orggd r sdkbnae AN Jdid Measti € movorkebfaldifferent rated

voltages, means for providing to the motors_respective

pEA N ST

A.C. supplies for normally driving the mofors, and

5 an emergency drive circuit comprising an inverter for
producing an emergency A.C. supply f:dm a D.C. supply,'.
tﬁe inverter being selectively operable in a first
or a second mode, wherein in said first mode the inverter
supplies to the first motor an émefgency A.C. supply

10 for driving the first motor and ih said second mode the

. inverter supplies to the second motor an emergency A.C.

supply for driving the second motor.

2. An electric motor circuit according to
15 claim 1, wherein the inverter is driven by oscillator
circuit means and in the firét and second modes the
oscillator circuit means drives the inverter at

respeétive different frequencies.

(e

»

20 3. An electric motor circuit according to
claim 2, wherein the oscillator circuit means includes
first and second oséillators which in use oscillate

at said different frequencies respectively, and logic



«respectiyve different frequencies. 20 3. An electric notor Cich{L%jﬁ
according to claim2, wherein the oscillator circuit nmeans includes first™—
and second oscillators which in use oscillate at said different frequencies

{?bspectively, and | ogic -16- circuit means for bii\i ting the
first or the second oscillator. 4. An electric rmtﬁmﬂﬂw““mﬂﬂaml ng to 5
~~-any preceding claim wherein the not ordbare nulti- phasetnotors and the
—~-“hnverter is adapted to produce a nulti-phase emergency A C. supply. 5. An
.ewectric notor circuit according to 10 claim4,including neans for
. selecting the direction of rotation of the notors produced by the energency
“A.C. suppl yeiscuif smleans forpteleetively spedadiimy tthesfieshiers,
i ncluding electrical contactors connected in the energency supply and
arranged t otheyepeeonch©gmbkkate¥ -t he energency supply to the notors. 7. An
electric nmotor circuit according to 20 claim®6, including logic circuit
means associated with the inverter and arranged to alter selectively the

sequence of the phases of the energency suppl :
>4 ' P %. An e{gctgfcgmot r c&%é&it according to

5 any preceding claim, wherein the motors are multi-

»
msm_.-.r_l_,v- ',;";, R

phase motors and the inverter is adapted to produce a

hulti-phase emergency A.C. supply.

5. An electric motor circuit according to
10 claim 4,including means for selecting the direction of
rotation of the motors produced by the emergency A.C.

supply.

6. An electric motor circuit according to
15 claim 5, including electrical. contactors connected in
the emergency supply and arranged to reverse the

phases of the emergency supply to the motors.

7. An electric motor circuit according to

20 claimIG, including logic circuit means associated with

) x(_’ -

the inverter and arranged to alter selectively the
sequence of the phases of the emergency supply

produced by the inverter.



gr s cogmw action notor for the elevator and‘the other notor is
. arranged ’ﬂm@ H’ﬂl ose..the door of the elevator. 9. An electric,
“motor circlite y as herelnbeﬁqLe described with reference to

Figures 2 and 3 or Flgures 4 to 7 of the acconpanying draw ngs. The text of

the specification has been reproduced by photocopying the applicants
original typescript. It may contain a few amendments which are difficult

to read. The ori@.nalan teesErit mé6ebaiciiretiithesccar@indesds my be
I nspected on the prem ses of the Patent O fice
any preceding claim and incorporated in an elevator,
wherein one of the motors comprises a traction motor
for the elevator and the other motor is arranged

5 to open and close .the door of the elevator.

9. An electric motor circuit substantially as
hereinbefore described with reference to Figures 2 and

3 or Figures 4 to 7 of the accompanying drawings.

The text of the specification has been reproduced by photocopying the apphcants original
typescript. It way contain a few amendments which are difficult to read. The original .
’ typeacript containing these amendments may be :mlpected on the premises of the Patent Office

p 4duced§b¥‘ng‘L2¥§L;E;nd\‘ -17- 8. An electric notor circuit accbndian*
'ny pr ecedi ng | ncorporated in an elevator, wherein one of the
D
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