-~ ~ AN APPARATUS FOR CONTROLLI NG AC ELEVATORS 5 The present
invenfiqh relates to an apparatus for contraltikg- AC el evators, and-nore

iFNcelly to a control apparatus for AC elevators, in which an |nduct|on
for driving an el evator cage is controlled by using a frequency¥:
conver{e¥w. /Recently, as disclosed in, for exanpl'e, Japanese 15 Urility
Model Lard- open Publ i catAwmmmwm CONTRGIIEMEE C EHEVOPoRY St em has
been devel oped, in whi ch—as—hductionnotar for driving an elevator cage is
controll ed by using a frequency converter (called an inverter devi ce,-
hereinafter). Such an inverter device 20 - wusually has a converter unit
capabl e of conwerting AC electric power to DC el ectric power, a snoothing
capaci tor conrected across-output term nals of the converter unit for
snoot hi ng the out put voltage of the converter unit and an inverter unit
conhected to the convert ] t.he .converted DC
electric power into AC e ectﬂr’::gcstep?o@\?\grn%% lolnné haks ”tg) FRSPRAE s for
~constant frequency,contatnlling AG gdsiviadebriso tamel imower tapeadefdiazl Iy o aa
comrerci al electri \ET. e
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vari abl e frequenci es Ich™'s to the in
the inducti on-Grot oMLRF HOR &nji vdmke an wdiey adem asideed mntmmlbedarby oising

the el evator to the Hraniditiye onvide £ear,yi ng. t he output vol tage. and

frequency of the inverter device. Consequently,:.the 35 consunpti-on of
electric..ower is nuch inproved, "and in addition a hlgh accuracy of - .
- control canhbe att ai ned. - | u

Recently, as disclosed in, for example, Japahese
15  Utility Model Laid-open Publication No.56-132274,an
: elevator control system has been developed, iﬁ' et
which an induction motor for driving an-elevator cage is
controlled by using a frequency converter (called an
inverter device, hereinafter). Such an inverter device
20 usually has a converter unit capable of converting AC
electric power to DC electric power, a smoothing capacitor
connected across.output terminals of the converter unit
for smoothing the output voltage of the converter unit
and an inverter unit connected to the converter un1t and
25 1nvert1ng the converted DC electric power into AC electric
| ~ power. The AC electric power of the constant frequency, g
which is supplied to the inverter device from a commercial
electric source, is converted to the AC electric.power of
the variable frequencies, which is fed to the inducticn
30 motor. _ |
With this, the induction motor can be verf
effectlvely controlled from the start of the elevator to
the stop- thereof by varying.the output voltage and
frequency of the inverter dev1ce.- Consequently, the
35 consumptlon of . electrlc power is much lmproved, and
1n_addlt;on.a high 'accuracy of control,can.be o
attained. ' o



As is well known, voltage and current controlled by the inverter device
i nc{ ude many and different harmonics, which cause noi se. The inverter
devi ce_and various kinds of control equiggeat are usual ly acconodat ed
unltanx,pontrol cubicle, and this is particularly true of elevator syst
and therefore there is the possibility that noise generated in the inve
device can éasily enter the control equipnment and is emtted everywhere
inside the building through a tail code which connects the el evator cage
and the control equapmast weldl CRAtwN| CHod:agiegnaid aufirehectdorct fMiBsd by
t her ebet ween, or through wiring which is provided within the building for
si gnal communi tla¢ i énveetereriedicecoiricldequappeandanid tRanaets Bachoaschal |
call button switches and indicators equipped in elevator halls of floors.
The enitted novkéchnrenser aviseher Bhecinvertppl dgndes, andchvanionsli binds
appl i ances, conputers and the like existing within the building. Thi s
probl emis nor@fséppsgel @@eﬁm%e&%ﬁ eY2¥dtly sagsaBRPAgtPdcdife @ neai tary
of fice roons or living roo he present invention seeks to sugprfss t he

generation of %P%EF?%nﬁbhﬁ? & n%?get%hﬂ PP oV L GH! pphr BERR porelevator
troll AC, el t f | | f_fl , ,
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exi stence of the request for service of the elevator cage at
— building through a tail code which connects the elevator

cage and the control equipment and communicates signals and
electric power therebetween, or through wiring which is
provided within the building for signal communication
between the control equipment and devices such as hall call
button switches and indicators equipped in elevator halls
of floors.

The emitted noise interferes other electric
applignces, such as audio appliances, computors and the
like existing within the building. This problem is more
serious, because the elevator is usually located near
office rooms or living rooms.

The present invention seeks to suppress the generation
of electromagnetic noise and provides an apparatus for
controlling an AC elevator capable of serving a plurality
of floors, comprising an AC power source;

an elevator cage, in which cage means are provided for
generating call signals indicating floors at which the

elevator cage is required to stop;



‘correspondi ng floors; an induction notor for driving the elevator cage to
make it travel -through an el evator duct; ,a converter unit, connected to the-
AC power source, for converting AC el ec‘t“-r?’i c power fromthat source to DC

el ectric power, pgk%%ncpayf£éﬁisPU?%oQQGEhiSP§ %h@l?ﬁ@gﬁégtggefiffgnrém“

| ¢

ng el enen a first capacitor connected to e converter unitin a
relpghl E%B'uléi\Ngt Ral2SRAAN 159 ghl3 sACHRGWRIL iHQUIHR X1 dtRId & uni t
ting the DC el ectric power converted in the converter unit into AC
\D poware t & dguspp! ifesir t s & BO 1idlUGE § One Bt 08 1 ewhi €dri N¥aEter ali t

g a plurality of second switching elenents; a second capacitor
conne d t eotrlrespowndingr flwiorsi;n a parallel relationship with respect to
the induction notor; a DC reactor connected between the converted unit and
the inverter uni an aimdeorion| nopsams fmwecdrivangy tbeupmivaten thgeeltavat or
cage through a tail code novable up and dowmn within the elevator duct with
the travel ®Bkehdtelteeaedr thapagh anoedievatiooh dussdsicage call signals are
transmttable to the control means, and with the call .button sw tches
through wiring, @hreRRFETFERNURLL nFIMEHAd EQl Ehs JHal Boyps source,

t ittable to the control whereby th trol d t
i gnal s for T&Fi (ERRKGFEHRET ACSOLRETHE BO¥8Hd SATE CRPAG AIEHENR s °8n DC “3a
' the basis of th 11, sjgnal the,hall call signals. Wih
apparatus ab0sFarS tode bR ColyafePs, 0fn "skobRupsd & Hureliey *"

i nput side gnd ftlt}%to%tﬂ.{:tchgincke Seddiftd;nverter device are much .inproved,

and therefore the
a first capacitor connected to the converter unit in a

parallel relationship with respect to the AC power source;

an inverter unit for inverting the DC electric power
converted in the converter unit into AC electric power to
be supplied to the ihduction motor, which inverter unit
comprises a plurality of second switching elements;

a second capacitor connected to the inverter unit in a
parallel relationship with respect to the induction motor;

a DC reactor connected between the converted unit and

the inverter unit; and control means electrically coupled \)
to the elevator cage through a tail code movable up and
down within the elevator duct with the travel of the
elevator cage, through which the cage call signals are
transmittable to the control means, and with the call
button switches through wiring, through which wiring the
hall call signals are transmittable to the control means,
whereby the control means produces gate signals for

switching the first and the second switching elements on



magni t ude of el ectromagnetic noi se waves may "be | ow. Enbodi ments of the

preSent invention will now be described in detail, by way of exanple, wt
reference to the acconpanying drawi ng®a i na#vhi ch: Fig. 1 schematically
shows ‘&+known el evat or. control apparatus; . 2 illustrate scherratl ca I
the install ati'tt oPasi&vaPbr R I‘ﬁaﬁeesc\ﬂnlllhl fLEPBUFI dFR; cahy
3(b) |IIustratetheloperat|on of the apparatus of Fig. 1; Flg 4
schematical ly SHOWS ah el evat or contr ol apparatus according to an _",

enbodi ment  of the S{@fegﬁ a%k?@gﬂyg accor?fﬂ%stOSQﬁkiﬁgg {P% @ﬁ@intton

expl anat ory dr awi ng eration e appar at'us

6 shows an exapgpl %Q«fei‘&e‘mm%oﬂ{ é?&omp&i@téi‘@eVéﬁaoﬁﬁedGMhﬁﬁé 8ife of
equi pnent in an elevator 5 control cubicle; Fig. 7 is a diagram show ng

an exanpl e of the ehbeeteradeyitidlate iR NI LESPOvedYCRANAOEhdt&forfe the
schematically shows an inverter controller according to another enbodi nent

of the presentnagwetid®nf lélectromagheyic Inshovswahesdebai bedlswruct ure of
a distribution/conposition circuit enployed in the inverter controller of.
Fig. 8 and Fig. 1(Embodideagmanoforteeplmreseaytt nopetionowoilt mow be
inverter controller of Fig. 8. 15 Before explaining the present invention,
the descriptiofes¢tibed fmddespidn iyt ovedr pfawkempd epr ohl Wnsreference to

the accompanying drawings, in which:

Fig. 1 schematically shows a known elevator control
apparatus;

Fig. 2 illustrates schematically the installation of
elevator facilities within a building;

Figs. 3(a) and 3(b) illustrate the operation of the
apparatus of Fig. 1;

Fig. 4 schematically shows an elevator control
apparatus according'1x> an embodiment of the present

invention



2§ referring to Figs. 1 to 3. Fig. 1 schematically shows the structure

of ~a typical one exanple* of a knowr 4 - elevator control system In -
the figure, an elevator cage 1 is coupled to a balance veight 2 through a
ropgn3, which is driven by an 25 i nduction notor 4. _ The nmbtor 4 is

ed with AC & Egs+iT{povand {7 0m aar A planrateny carawingsugh dhe <

I YR deVi&ﬁ pht'Jpeofnﬂﬁétéﬁpé¥%@6§3éf‘#&ﬁﬁiﬁﬁs a converter unit 61
gnverts %\C electric power to DC el ecfric power, a snoothing -
br 62 and @9 nVRrIRYWSRn eXARRleyP ?QﬁlWﬂVE?Fs°?he converted DC
L c poneicdhmodét Bh@Cedt ToRdVdsvides omind tequipméatofint ha edaveatber
unit 61, _there is ovided. a discharging circuit 24, the conduction of
whi ch isscont?%W?Egiﬂﬁug? Stharge controller 25. The discharging circuit
24 serves to proteRigiht ispacdiagr&® shawing an exampikapfethki efifectars

duri.ng the regenerative, op t] t vator, i.e., (~~~~~~~—
the no load u c??5€%+ O$8tﬁ%§f%f$s o%dbﬁ%§%€}€%bgl of the elevator cage 1
because the converFig. di schamabicably etfeons aan venyenterosontreldent r ol
apparatus f Ora&@@r%f‘x‘ég\r/{:%ra%&’ﬁ%@sénéodiméﬂgpéf Sefepramghi! iAbeR@RbRO! | er

11, a speed conmand, e peed controller and an inverter
control $@r 15. TheFt@erdtshows oble ofetaitad ehreturfecsecpvi ce of the

el evator on t8esbashst Pbnfablipsal ti6h 002t 6u b ehpBogedeih theoughed tekr i ng
10 froma call buttgf 10 switeh 9 provided-in & all of a floor and cage
call signals SAREROLIET (@R ed®i i®®fe el evator cage 1 and sent through a

tail code 8. The sppgd ronband diagrcamlfoprexipleiningpehe operamndonnof _
response to a.giofAl LEQP LBftroller of Fig. 8. o/
15 '

Before eiplaining the present invention, the
description will be made of an prior art and its problems,
20 referring to Figs. 1 to 3. _ , ]
Fig. 1 schematically shows the structureibf a typical
one example of a known . elevator control system.
In the figure, an elevator cage 1 is coupled to a
balance weight 2 through a rope 3, which is driven by an
25 induction motor 4. The motor 4 is supplied with AC
electric power from an AC power source S5 through an
inverter device 6. The inverter device 6 comprises a
converter unit 61 which converts AC electric power to DC
electric power, a smoothing capacitor 62 and an inverter
30 unit 63 which inverts the converted DC electric power
into AC electric power. Across terminals of the converter
unit 61, there is provided a discharging circuit 24, the
conduction of which is controlled by a discharge
controller 25. The discharging circuit 24 serves to
protect the capacitor 62 from over-charge which occurs
during the regenerative operation of the elevator, i.e.,



operjtlon controller 11. The speed controller 13 controls 15 t he

travél ling speed of the elevator cage 1 in accordance with the speed
command - from the speed conmmand device 12. Fe« that purpose, an actual spe
signal ‘and a current signal are also given to he speed controller 13 fro
a speed detector 16 and a current det ect or respectively. 20 The

| nverter controlleg §5n%°&% ?gabgiepkeEhankp1§318thBSwRa% % %& %f the' _
signal fromthe spee &8nc 8! P : erence numne i es .-
a control contactoﬁbﬂmaﬂ¢r|§asﬁlAbabﬁ@éuéﬁo§bé senvﬁgter ungsepat hos a@d ’

ref erence nuner al ke Wanhekiba.opened in an' 25 energency Fi g.
2 shows an exanple o t he arrangenent of el vatoggfaC|I|t|es W t hi

a
bui 1 ding. In the figurde £9855PLoRPPARRENE $PLc eF?VSEESHWSGHﬂ€§ fhe
inverter devi Ge 6 zonipklilsess anooperbtiqui pmmtro&uela a3,t hesgeedceomand and

control l ers nmentioned .abo TQ th cubi cl clari ower .is s l'ied

t hrough a power I %@ ﬁgﬁ1§0ﬁ8Fe S%Bhﬁﬂ?1§§ lﬁugpﬁeﬁn §§V85§5F|bggpl
above, the tail co@ad&rollextéﬁds Theonpehatmparabn@mo&&atrdﬂlmanhbesntmhe
et o et ieh BRI oF 3Rl 21809001 BR WBe®BasisnBE RMR Wahdl AibiSis

el evator duct with3 or I's arfan
within the el evat owhichdaate fseatn t Gougb|9|u1singaﬁa 669ﬂe6tsaﬂﬂeb@¢éxum|on

controller 1hg to tRY 4y '9 RihqRedWihcRenal1P6eviadedob? Akl Sagl @4any

floors. The followng wllngow discuss- the .influence_of

5
el ectromagnet i ¢ noiSd& Nadife ¥dChd dE 80 98BLF AGehd No S8R LLEN 3P Lt F8Jen e ARGy
device 6. In Fig. kerdthahrdaht @ taiilt c6de0B.t hehienpeledr cefand AevivR 12

the\rfonstant DC vol t% ucep eaarslpn%da(éggusnand in response to a signal from the

operation controller 1ll. The speed controller 13 controls

15 the travelling speed of the elevator cage 1 in accordance
with the speed command from the speed command device 12.
For that purpose, an actual speed signal and a current
signal are also given to the speed controller 13 from a
speed detector 16 and a current detector 17, respectively.

20 The inverter controller 15 controls the inverter unit 63
on the basis of a signal from the speed controller 13.
Further, reference numeral 18 denotes a control contactor
which is maintained closed during " operation and

,

reference numeral 19 a breaker which is openeé in an:®
emergency. ’

Fig. 2 shows an example of the arrangement of
elevator facilities within a building. In the figure, a
control cubicle 31 closely accommodates the inverter
device 6 as well as control equipment such as the device
30 'and controllers mentioned above. To the cubicle 31,

electric power is supplied through a power line 32 from

power equipment 33. Further, as described above, the

tail code 8 extends from the operation controller 11

in the cubicle 31 to the elevator cage 1, and moves up
35 and down within the elevator duct with the elevator cage
l. Also, ~wiring 10 is arranged within the elevator



(t epacitor 62 into the AC voltage by the pul se width 10 nodul ati on
(2 ~oontrol. Fig. 3(a) shows the waveform of the voltage produced by the -
_ rol. The constant DC vol tage 356 chopped at - " high frequencies
a manner that, when the chopped vol tage pul ses are snoot hed, s t.he
hed vol t age changes al nost sinusoidally. As 15 shown in Fig. b),
suth vductgefrom agpt icubiole hdl; nendt¢onnemtdriiie eperatieant” of the

ot dal wﬂ%iﬁfé.{}iyd' 28, NARETRALE bhO¥En &N PLSKes Ne BP. 6\9£d§d ALt hough

the curent becoO a--_sine wave due to reactors 26 ihserted between
the inverterhalhs &8 ev¥REPLOELOOYHe notor 4 and the reactance of the

i nduction notor 4, phge: lemlﬁ@phipﬂnbo ar@cmw éhéemfnﬁenae af PV\M

control] ed | se form and, therefore include a nic ri
order 1o el | Aok EORHITt i  Betre vaeSsopraguced Thted: Fhecdpstrtipn) s
enpl oyed. |fof 2he imw¥ever , deuitdeaécapacitor is connected at the output

end of the inverter unit 63 p ng current
flows into the céﬁéc 19, Soéﬁﬁa?8¥€5%€fs %%%16%a§ﬁapﬁﬁv£r§gggg%|t 63 are
dest oyed. Thiewwefos e ismélrfasclabeccomtamy Potvoktage | appear kugt AGress0

h f h
the ;SZCB?QC@%%O S;gsﬁ]eéft@ﬁ %ﬁtggthOAcbeogeg;nsaffmég u1BECQYaEnt he

tor causes t I Ccle I nput voltage of
t he nmotbr zlm¢dﬂl¢¢30mayPW¥)n@@nﬁﬁélrnv%%?er36%b|%%OESdEBErWBEEfQBEve can

hot be equi F}:P@dtt‘{\ét%&'ééé CHLBEuELANLET ERASPHME ScSft rol AJaTHE! cOAEFRAKCS,

bot h out put vol tage and curéenf éncuyﬁe a Ig gﬁ guantltz of and _various
ki nds of thdPharebhdge. 1s chgppe 1 requencies in such,a

Because of th@sgebhathan| cshehathenchoppedevoitagdupellses aoetsmboeqedpnenti
whi ch i's aCCtrmD éggheg SQEtsag'SLSnéés almost sinusoidally. As

15 shown in Fig. 3(b), when.such voltagé is applied to the
induction motor 4, the current of the sinusoidal waveform
including harmonics flows through the motor 4.

Although the curent becomes like & sine wave due
to reactors 26 inserted between the inverter unit 63 and

20 the motor 4 and the reactance of the induction motor 4,
the voltage applied to the motor 4 remains im.a PWM-
controlled pulse form and. therefore includes harmonic
ripples. Usually, in order to'eliminate the ripples in
the voltage, a smoothing capacitor is employed. 1If,

25 however, such a capacitor is connected at the output end
of the inverter unit 63 as shown in Fig. 1, an abrupt
charging current flows into the capacitor, so that
transistors of the inverter unit 63 are destoyed.
Therefore, such a capacitor may not be utilized. Further,

30 the reactance of the reactor 26 may not be made too large,
because the voltage drop across the reactor 26 causes the
insufficient input voltage of the motor 4.

In this way, since the inverter device 6 described
above can not be equipped with sufficient countermeasures

35 against harmonics, both output voltage and current include
a large quantity of and various kinds of the harmonics.




LY

very closely to the inverter device 6. The noise generated in the cubicl -
3t i emtted into the inside of 5 the building through the tail co e(izgg

and the wiring 10 connected to the control .eguipnment. In particular, the
tail cede 8 effectively functions as an antenna for emtting the 2
el ectromagneti c waves of noise. On the other hand, also in the side of Yhe:

convertert 13 o tsﬁ.'k:tau@ei ,o]thQh@%@r alatr;nbmtbﬁcji ﬂﬁfﬁohabgﬁo?r;@éuﬁts qfndmfb][elfﬂ)flirﬁs

is generated by the rectifier operati,on thereof, since _the rrent flows .

intermttently. SQ&F qunﬁda%écghéseﬁswmﬁé &6 cmng"i e,c“‘&’d'(?,le\\/\,\%ilch' -

i nvades the cont v@rye@liqyelyt tandhies iavierted dewdcehd.i ngihee nofistehe

bui Il ding 15 t t dail c ; ng 4t n 1Q.. .4 ddi ti. the
@regx téelzf 151 e 9:%%1%1% glhqfe'he 1(1):\%%9 Iq'inrtl:é) %?%aﬁ.éfs'ﬁ% oé1

har moni ¢ current 4 ransterred "throdgh p an ower
equi pnent 33 and 3w ttmididdawy ithrayghi &hee$aild, codeh 8aandudihe aiplingndds,

computers et . WddHdLddy cdliehd %n&tagr% Uighene .| tn'pEY-tIRLIAW ik 20

the case where they are an Infornmation esSing sys

medi cal™- el ect r onit@idqeqsiee® afifectively gunssioms; @is; @n REE@NIa§ow to
Flg 4, des%ﬁr#i%ﬂi% WiHd NedFdmagned ceaQdsOE nfiddie present
invention. In the trgure, like par&@ﬁsfe enot,ed by the s%gﬁ r.ef erence 25
nunerals as in Fig. 19mfhe,rkhes irc @189 1 FDeMIAR AinthS GveRter
converter tml'}1 7Jaraing &, iﬂneerdv.ﬁ:rreu#ﬁ tiﬁx?:iud\MmgCnb' dla raf geo ramintd df i rgiors dXC
reactor 72. The converter unjt 71.of this odi f . nises dr | stors
RP, SP, TP, RN, 3¢ 9e“§§aatrf$EH¥ ;té"es\ﬁetcc g to e ts‘%%n%?e%aec’ués' AiddR,
provi ded a converther comtend |fdrowlss ingeirol tdemblyl.s ISaxch dignmdnsias irdisee
transi stors. Acc ' SR by i ts NET, ‘
el ectric power i g{%g %éelﬁtertcéthfal C, pol\?/ernglbét?t' gﬁos% g\g{r}tﬁll%edeo%?%uete cf/oo _ta%le

35 thereof. mREYIERENE ARG HisngHdiRd tiate theadpsideaf gy ikiid &ing he
i nput end ofs t he el ebhdNidil’ecddd 8 and the wiring 10. 1In addition,

the harmonic current is also transferred through the
power line 32 and power equipment 33 and 34 to electric
appliances 35, such as audio appliances, computers etc.,
within the building. The influence is very serious in

20 the case where they are an information processing system
' or a medical-electronic equipment of high sensitivity.
Referring now to Fig. 4, description will be

made of an embodiment of the present invention. 1In the
figure, like parts are denoted by the same reference
', 25 numerals as in Fig. 1.

An inverter device 7 in the embodiment comprises a
converter unit 71 and an inverter unit 73, which are
connected through a DC reactor 72. The converter unit 71
of this embodiment comprises transistors RP, SP, TP, RN,

30 SN and TN as switching elements. There is further

| provided a converter controller 14, which controls base
signals of those transistors. Accordingly, the converter
unit 71 can not only convert AC electric power into DC
electric power, but also control the output voltage

35-. thereof. Further, smgothing capacitors 21 and 22 are
provided at the input end of the converter unit 71 and
the output end of the inverter unit 73, respectively.



(t he output end of the.nverter unit 73, respectively. In the figure, the
speed controller 13 receives a speed co nd fromthe speed command devi ce
12 and a speed feedback signal fromthe=%peed detector 16, and produces
signals to the converter controller 14 5 and the +inverter

ohﬂreller 15 in gﬁggégagggupétht$ gégéep§gggoibg£ngEggg%bvgge convﬁJier

fansi stors P RN, SN

rgresgj&ﬁ“ke%@h&éﬂ% na froﬁlhEhéoapeéeeaeﬁebtozlwy aaans of the

ough this P contr ol Hses har nlcs gﬁ ﬂé
in THeE AC S|H§°dB¢e§h§°BBﬁ9§r§é9nﬁ Ftt?lt EhECPRBE eEuFPBﬁF° eTi t8 AC S|de
are snogt hedagy the Eﬁpéﬁté.@rc8ﬂttr6mniethﬂzseﬁ.ﬁr&cbbedam:ef @ifhothiehe i nput
current 1s 15 rov

nmpar with that in_the f Fig. 1.
The |nverterd&ﬁﬁ?r?§°emggﬁﬁegﬁﬁﬁFF§es §g8n§P§Y8F§e6p°°vﬁr°3i % VN and WN
as- SmﬂtChlng gbaoeetssbase sbghadk| of hhetheaﬁmhsters1RRnIﬁPLoTPheRNnverter

unit 63 of F%ﬁum\g ﬁ 8n' gﬁgpﬁga‘iﬂe %”EB@“Eo\Q’EESE Figﬁﬁ&plﬁ%ﬁ e from

t he converte uenci es as shown by
ref erence nuspead Gbntmokigr 5@a)an¢h60p@r§ésc§ ﬁeﬁutpgtsﬂﬁdﬁﬁsG 9F t he

capaci 18" hantpﬁgc%vgwek' gnQESﬂ bgr ﬂ@%n%”BQt Ehegpwﬁf gehtagal.nst rippled

curren reactor The thus obtalned
current has AﬁtapmsbtthéﬁnﬁﬂﬁlﬁﬁptﬁﬁﬁepépﬁﬁﬁnBPEEPHQCSfé@ iB%oni cs,

as shown by refereriC%nrn%althEZAcnsEaa, ofakhe Ebavéaltb&g@rﬂwoaarl rtgme':tcross
t he capaC|tor 22 al so has g gl §0|d wavef-orm, ,A.S uant i
r £Bft Bbaft

har noni cs i ndP@Y&d SUE FRRE © are,g Q%&Fﬁeg‘%’bfﬁ%ﬂéﬁp?ﬁét%ﬁfce Q@

the notor 4. 21, and therefore the waveform of the input current is

15 much improved, compared with that in the case of Fig. 1.

The inverter unit 73, which comprises transistors
UP, VP, WP, UN, VN and WN as switéhing elements, is
controlled by the PWM, similarly to the inverter unit 63
of Fig. 1. As a result, the current which is supplied

20 from the converter unit 71 is chopped with ~ " high
frequencies as shown by reference numeral 51 in Fig.
5(a). The pulse current is smoothed by the capacitor 22,
which usually has a larger smoothing effect against
rippled current than the reactor 26 shown'in Fig. 1.

25 The thus obtained current has an almost sinusoidal
waveform including few 1?_ harmonics, as shown by Ao
referencenimeral 52 in Fig. S(a). The voltage appearing
across thé capacitor 22 also has _a' sinusoidal waveform.
A small guantity of harmonics included in the current can

30 be smoothed by the reactance of the motor 4.

In this manner, according to this embodiment, the
waveforms of the voltage and current, which are input to
and output from the inverter device 7, can be made almost
a sinusoidal wave, as shown_ in Fig. 5(b). Consequently,

35 little nobe is-:generated, - ' ,'compared with the prior

| art as shown in Fig. l. Further,_lt can ‘be prevented by



In this manner, according to this enbodi nent, the waveforns_of the voltage
add(current, which are input to and output fromthe inverter device 7, cap
be made al nost a sinusoi dal wave, as shown= n Fig. 5(b). Consequently,

littl eN=nobe is:generated, , conpared with the prior art as shown
Fig. 1. Further, it can be prevented by the reactor 72 with the chargi

current 1 ow ngchal @ dalRcfARAL| ok Khe AHhrdWILIUrE drltort 6Nk SIS Ofe the,

inverter unit 73 are not stroyed by the abrupt charging current. 5 P
As al ready descCaPagitare 43 @.l%iire‘-ﬂ"(ey § d (frrac"r'f'é'g'*ltr?&esrt% WSt 73 can
be control | ed bynife teenariter7unide ot dénwydd Py thHehabraipt icdratyimg
bet ween the waveforns .of the pul se current as shown by reference nuneral 51
in Fig. 5(a) anf%¥k&™¥urrent 52 snoothed by 10 t he capacitor 22

canal ways IBe. mai nt aidzeckliresdy tdesdr ibed nethe (D@ ewfrante supplded £o1 s

fact nmeans that g-- .fav r ' n

the el evaror cadhie AVRHIRE SR 1Y St BO/JRdbIG B NP bt ele

As nmentioned abewndt tHe pr dszsardingiiti dperiskatiqpship between the

siantrucanti cti o i, ﬂ?&?f{@iﬁum CudY AL EHWR BRI fdrendd for med
: evice a

by an AC source %rmalﬁwertgr [ nd the induction notor. The harnonic
noi se does not inwEeFa) il imE knt? ) AR pPHCHi RSt 35 emakhed By 20

by L he elhqcub rolrrggfeetdanédgm&ﬁ im,cagdmfa%eber;enamuﬂee imtspiftes e ethe

within the building can be prevented. |f, A, t qui pnent,_.shown in Fig.

4 is installed MR .‘Hﬁai%‘feéﬁ,c‘b%??rétw%gﬁa% “é%%-’ﬁ}ﬁ ed chain 25

qusjin the fi gfavcrablshialtedt byavefoiwtcar bataytained even when the
elevator cage 1 travels at a= low speed below its rated
speed. ' B

15 As'mentioned abcvej the present inventionpermits-a
s:Lgm:Ei:—:;nt.reductim“anu]e harmonic noise generated in a
main circuit formed by an AC source, the inverter device
and the induction motor. The harmonic noise does not
invade into the control equipment within the cubicle 31

20 by the electromagnetic induction, and therefore :..:

inductive interference within the building can be

prevented.

If, when the'equipment shown in Fig. 4 is installed
in the cubicle 31, parts surrounded by a two-dotted chain
line in the figure are shielded by conductive material,
the effect of preventing " inductive interference is
further enhanced. Fig. 6 shows an example thereof, in
which major parts of the control equipment (only the
operation controller 11 and the speed controller 13 are
30 shown in Fig. 6) arepositioned at a certain appropriate

location within the cubicle 31, and the capacitors 21,

22, the converter unit 71, the reactor 72 and the inverter
unit 73 are separated from the control equipment by
surrounding them as a whole with a metal plate 27 of the

35 good conductivity. With this arrangement, the main
circuit of the inverter device 7 can be



the effect of preventing . inductive interference is further enhanced.
#lg 6 shows an exanpl € thereof, in which najor parts of the control <
equi pment (only the operation controllefinl-and the speed controller 13 are
\Nshown in Fig. 6) arepositibned at a certain appropriate Iocatlogr*
.the cubicle 31, and the capacitors 21, 22, the converter unit ,
efct or R eutkdnmgnetvicdEly Lshieli@edir@gaseqwt atkel ¢dorommake control
nt by Vﬂ{ﬁ&%{‘ﬁaﬁe&@%ﬁvﬂ@%ﬁ &ft 1EctFémag i@l r?cﬁ% wdiFesd

geotl L£onduct i i S arrangenent , e manclirguit of the rnverter
device 7 can igeto the mﬁb%n%?bW??ts%’éI%oP’éﬁ‘é?’h’éﬁ the control
equi prent, and t hqd fu@peOn &4 @éﬁ&iéﬁﬂaﬂf@hml@pl5eoy\@vgﬁn¢é1t@é he control

equi pnent can be revent ed.. Nbrepver, apparent from Fi b),. since the
5 wavef or r?ta‘{ﬁfoqlﬁﬁs voof t e t%%‘l" r%ﬂ‘? ‘g\?"er?%r%{/%dmﬁﬁ%v%%unﬂ’%m se

made during té&h%f“ﬁ&iﬁﬁlﬁﬁdéh@uﬁbﬁ@rtﬁelsosatiomtmfdthermmkmxxn i#\s shown
in Fig. 7, accer ing to th senf invention,the lLeve t he u noi se
Ty be-- ' r ORI LTI PERE: Ve THEMDROT o FBad! £ R o b G008 "t he

mot or 4, com@ﬁéﬁhﬁtthnvéﬂtbonprthetlev§h|efléhelsognéjmmmseummvéaﬂe as the
| evel of t he SO r e S pLEcation
of a commrm%ﬁ ‘]510%? mﬁ@&g #zggga%pg %{s’t8 wgo?gc%éésfgnﬁg@?%}&pmégform w
The eIebﬂronthethtoolée oampared uitbcthenﬁthﬁl§f§5 Thimeleeelobs ki nds
of external elfg é%étctﬁ?pééﬁérc Héltlélzéﬁ? Bbetﬁér‘&b%doﬁ@i@é'ﬂ@d@fwhéﬁ

i nverter device I'ts ere ore, the converter ntroll er fnd t he
i nverter conttle|Betes ﬁu@Peﬁa§§SauB€ﬁﬁtéPH%égﬁFéOPo? p?ev%%??ﬁﬁla

mal function 0§o&P§e,'QuﬁéhehadeamCeaQﬁbSQdPGQfectbslhbsondaseanéforﬁer oo
achi eve rellabI,Fh

opei Lromagnetlc noise waves ‘affect not only
15 the various kinds of external elec;rlc appliances, but
also the control operation of the inverter device 7
itself. Therefore, the converter controller 14.and the
inverter controller 15 must have a countermeasure for
preventing ~ malfunction of the. 1nverter dev1ce caused
20 by the noise, in order to achieve " —reliable operation
of the elevator. Referring next to Figs. 8 to 10,_the
explanation will be done of such a countermeasure.
In the inverter device 7 of the type as described
above, any one ofthe transistors UP, VP, WP, which form a
25 group of the positive arms of the three phase bridge ;/
circuit (Gratz connection) and any one of the transistors
UN, VN, WN, which form a group of the negative arms
thereof are to be always in the condictive condition.
Thus, - the circuit of the DC source (the converter unit
30 71) - the reactor 72 - one of the positive arms of the
inverter unit 73 - a load (the motor 4) - one of the
negative arms of the inverter unit 73 - the DC source has
always to be: closed during the operation of the inverter
device 7. If, however, the base signal of a transistor
35 . to be conductive mistakenly disappears, the aforesaid
closed circuit is opened. As a result, there is lost a
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of the elevator. Referring next to Figs. 8 to 10, the explanation will
dobe of such a countermeasure. In the inverter device 7 of the type as
descri bed above, any one of the transistossll? VP, WP, which forma 2
groupigf the positive arns of the three phase bridge circuit (Gatz

connection) and any one of the transistors UN, VN, WN, which forma gr
of the negative laops (ciecudt)afort ciyeudhkdng ithet leneg@ydistiones dandihe o

Thus, the ci r:fégcft&f 7ohe JHEchOHase tﬁteh%o%%a\a%&ta%rlw rllatrg%o mau%]r)an cft

reactor 72 - oné t he 03|t|ve ar.ns ~the inverter unit déﬁ
notor 4) - one &° tq@tnétﬁét lh\?-ehar"ﬁ’é-téﬂet Hé LREsced a&:ﬁ,qssnthe trr?éql'i@rs
has al ways to b%n@'t@z%e@v@lt"—kr%g.tfab% Q@eh@bllQ%dOftd tanrrawltsetro:desﬁ Ctehe7 I f,

h t b t t, t |
i sappear 5.5 t ho RN AHa /e F3S EaBodr, She BEERBGOVRS OF Hos It ARt kon s
| ost a | oop (circwilg. Eorshwscmhaumgrtm eoatyy ldtear 46 |au:ddmi1rre_acﬁoor
72, which has t der.ahbl QridLat t

i's |nd|uged Z(S:ros J'fsﬁge%ibé) i Z%ng'm%e ob%p%%glut agﬁ‘eééa‘)ft hﬁ:\ %ﬁr\éecgaa@e
transistor of thmcdonverdpsmeed s prevesdied.ng Iim thiee ﬂmgemaiomec)fcqrtmml
transistor. H g Vﬁ]%c@g%o% PHL YRl GBI AIRE 43 AW HeH b thd Niriver ter

enbodi nent , he "occuren resald I nconvenl ence

prevent ed. 1q n t morttrpider thife ivodheoformgedl & rférﬁW%mﬁ rfai-l erln3
is fed to the | ni&ddisel o trﬁorftrréeide% 13 onhan® #0718 q.s‘a&ef:r:ecg@myator

O o Tk e G ol o e e TS

and-di stri buti Orpaﬁtg'ﬂ&i %:&ﬁaa Gp respditstedlbat ibe ﬂtﬁiaﬂsﬁ t2erto SH',gnaI GP i s
:‘)fepeat ed every 15espec6tJ.veeillgrr ee%hvg]'lﬁﬁd %%rtrteesr%médisgr}aci QS 1X§ hreopeaot Cé/&erey
15 60 degrees which corresponds to a sixth of one cycle of
the output current of the inverter unit 73. The
distribution signals A to F have the phase difference of
60 degree in terms of the electric angle.
Receiving the pattern signal Gp and the distribution
20 signals A to F, a distribution/composition circuit 83
produces base signals Typ, Typ and Tyy. Tvn. Which are
led to the base electrodes of the transistors UP, VP, UN
and VN, respectively. Further, the base signals Typ and
Typ are coupled to a NOR gate 84, whereby a base signal
i 25  Typ to the transistor WP is formed, and similarly the
' base signals Tyy and Tyy are coupled to a NOR gate 85,
whereby a base signal Tyy to the transistor WN is formed.
Fig. 9 shows the detailed structure of the
distribution/composition circuit 83. This circuit 83
30 consists of various kinds of logic gate circuits, i.e.,
AND gates 90 to 93, AND gates 94 to 97 having inverse
input terminals and OR gates 100 to 103. Four sets of
logical circuits, which produce the respective base
signals, have the same combination of the logic gates,
35 and only the.combinations of input signals received
' thereby are different from one another.




" the output current of the inverter unit 73. The distribution signals A4o
F have the phase difference of 60 degregjn terns of the elfectric angle.
ReCe Viing the pattern signal GP and th stribution 20 signals Ata F,
a dréiribution/conposition circuit 83 produces base signals ‘TUp, TVp and
FUN, AN, which are | to f e c ot t Fansis UR, VP,
,?VN, respegf?viﬁgb %d%?g%??éfhghgagé?g§§ﬁaFéb%%% gﬁd§$v%ﬁg§g égupled
gat eh8ANDheatey90 wath shgndisteibutiop £49pAd fr RSESEBY aWp | s

d ac\ﬁ SiGhARrpN. t heuPesersi anaiavibbeant THY patteenpkignbo &
s , ere

g r a base sjgnal TWN to_the.transistor WN.is.fornmed. _Rig. 9
shows t he de%%jX@Be t t0cEhe AP 9ﬁ§ed?%twﬁghtF§ﬁ/§6ﬁﬁ5§P %&ﬁncgﬁgﬁl 83.
This cigcuitc88o3form §0884AkE BC.vaBbahs thengigahllsoFAc aget PCciareuit s,
i.e., AND gates_90 to 93, AND ga 94.t0 97 havi I_ny.gr i t st.ermnals
and OR gat esORed 1B EBS.ogoﬂﬁtgei§EOfWPS§F§XIt@%r@%ﬁfs%qﬁ%%%h%ﬁﬁo&ﬁce t he
respective bpsedatgdal sTheagtmilarsaogicatboperiasiosf ishappddied dates, 35

and only the conbingtions._of ci t _skgna recel t eb j fferent
from one anoFﬁ%rProguF_ién-angggcﬁigggi%%Eftggpégqgatt Wnﬁzﬁgtiﬁa G is
ANDed in theTypD gZhe basei shignadsdlypr iandt T SirgnalasAdesardheds si gnal

PA. Further, LNV ; t i elaN thied PAlseG 4 a&lqug] | irday\D gate
94 mﬁt;bthe 8§§Y%Vb§P?§%B%Fg§§Ingl%§C to foﬁ%za%#ﬁnal . Both the
signal s PA apddPTunr 8ndrEWNn resPeoRi§8dy <100, whereby the base signal TUp-
i s produced. The RFelk#hngoticc #igQPaa!t ithie icpeafadiced ¢ tHis production of

the oth ' \ VN, '
the other base signals Wiy dVedilala 108 PRSTIAS TWeal TV are

10(a) to 10(f) show the base sighals Tuyp, Tvp, Twp, TUN-

15 Tyn, and Tyn, which are obtained in the above described
manner. Figs. 10(g) to 10(i) show the output currents
igr, iyr and iyxy of the inverter unit 73 (pulse~formed
solid line) and the load currents iy, iy and iy flowing
through the motor 4 (sinusoidal broken line).

20 The transistors become conductive only when the
corresponding base signals are high. Therefore, the
output current igy of the inverter unit 73 has the same
conducting pattern as the signal pattern of the base
signal Tygp in its positive half cycle and the same

25 conducting pattern as the signal pattern of the base
signal Tyy. in its negative half cycle. The same is true
of the relationship between the output currents iyy and
iwr and the base signals Typ, Tyy and Typ, Tyn. Such
load currents are smoothed by the capacitor 22, so that

30 the currents as shown by iy, iy and iy in Figs. 10(g) to
10(i) flow through the motor 4.

Here assuming that noise which occurs at a time
X affects the base signal Typ and, as a result, a slit of
width 4@ appears in the signal Tgp. (cf. Fig. 10(a))

35 Then, due to the noise, the base signal Typ becomes

zero for a duration d at the time ., X, and thérefore.



-

10 above, obtained by NORi ng the base signals TUp and TVp, and TUN and
TVNS respectively. Referring to Fig. 10, ttz operation of this enbodi nent
wi |l be explained as - follows.. Fi gs 8(a) to 10(f) show the base/ .-
signal §.TUp, TVp, TWy, TUN, 15 TVN, and TWN, which are obtained in tHe

above described $?E"%¥an£1§§orJ@ﬁgﬁe%thg(hénéﬁﬁﬂﬂéé@%é“@é&”tﬁﬂ%r&ﬂfﬁt'bﬁ y

ivl and i W of t i nverter unit f or ned [ine) and

currents iU, iv %nd :FW‘F?%G\?WHEFPO% FaRtohat e SFHaRdt Jup pPeremes
l'ine). 20 1thetﬁé atslését@i §ndECTHE Ibocoies i vbglorby whetué hef the

corresponding b are, hrgh._.There e output_current iUl of"
the inverter un?$8$ %g ?ﬁ éﬁ% cd%ﬂ%tt|%§ %%%tg n as ??ﬁpé#gﬁﬁﬁrﬁﬁf?arn
of the base55|gnahekagmmllTﬁpp@sselmethatistyatetmmdtimmesane 25. This
conducting patt rn as the signa n [ ts
negative hal f cy %ﬁ%nigﬁgw ?%%P%ftﬁéeEQ% %%éﬁﬁ%q% %- enPY%
output currents Th@reﬁdreVVeaau iﬁethaseramgnster1ﬂh bausnesmid TW, TWA

i ent o e honhopBbRapepErdchy. 186, 89RCE] oy f‘“ﬁ% ﬁz AL Rt
the motor 4. Fbréna§b9n¥ﬁ§ctﬂét7%01§e5%ﬁ¢€ﬁdo%%uF e gordy X @f f ERes the

_thLiJse ?I ?naiFoTUp Pdns 8§t8r W8 U! 1‘-1» s, okl tafy ShElHE dcROPERaSsiSLdPe P gneb
p. (c ig

becomes zero- foraég %]Er%f B’i\edp‘%ﬂfhggte#?!?stgg the & %hgcfﬁ‘g&%?o gglal"ag@
the transistor Me becomeaintatineducdondectidvethis durat d. In response to
he et that the siopgl TP BECQUER1) OthabPEcBBaCe2bR"ehe T¥P-bEERT™S NI O
structure of Fig. 9 that, also in the case where the base
15 signal Typ is affected by noise, the base signal Typ
becomes high. Further, when either one of the transistors

UN and VN of the negative arms is made nonconductive by
noise, the transistor WN becomes conductive by the
function of the NOR gate 85, so that;a. loop for

20 circulating the energy stored in the reactor 72 is formed.

In this way, since, according to this embodiment,

the discharge loop of the energy of the reactor 72 is
always kebt, the breakdown of tﬁe transistor by the over-
voltage can be prevented. Moreover, since the base

25 signals Typ and Tyy are made by the NOR gates 84 and 85,
such logical circuits for forming the base signals as
those for the transistors UP, VP, UN and VN are
unnecessary for the transistors WP and WN, so that the
structure of the distribution/composition circuit 83 is

30 simplified as much.

Also the countermeasures against
noise, as mentioned above, can be applied to.the converter
controller 14, since the converter unit 71 has quite the

_ same circuit arrangement as the inverter unit 73. In
35 this case, a DC voltage command is fed to the converter
controller 14 from the speed controller 13, in place of
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NCR gate 84. (cf. Fig. 10(6)) In “hor mal operation, 5 t he signaf
W dose not exist at the tinme X.  This base signal TW renders

t he ansi stor WP conductive. Therefore,=ygen-if the transistor UP becones
nof wuctive, the loop for circulating the energy stored in-the reactor,72
i s ed by the conduction of the 10 transi stor WP. Thus,-- any on&s of

"- S|EtorShéFfréGuandyVEomhahuef o&ntFﬁg.aBnB EﬁrtherC?gtzlghégu;t
Chederroui ¢ stiundhrahsrIgg GER) Ehe'Soabhall b, BReCRE! fubRerkohaal o 2™

signal TVp is befeseédasythgu§estrhbubaga §ugnaﬂ TWﬁhaeeomgélﬁugatléusther
when elther ongrglobpfohsags! 8her 8rifhinapd1yNsRi 1508 E‘ggﬂﬁévﬁr rms is made

nonconductive by noise transistor W DBecones conductrve the
function ®f the NORR§ @85851b§€ ghaverathdgpemppdipgent eaacerawﬁng the

energy stored tf\aﬁafsﬁsagt 8t of2bengOHEBEroyRat Bysw@yovérnesuageor ding to
thi s enbodi nent, g glscharge Iogp of. the e erg¥ﬁéaei§e reactor 72 is

al ways kept, tﬂ%uﬁ? AoMRLEE -t hEDBFRROFEr 0 PGy rOPSEREAER 8N be
prevented. MoreRyeelesatos thetbmseanSbe astconplisii¥w.and TWN are nade by
the NOR gates 84 and 85, such logical circuits for formng the base signals
as those for the transistors UP, VP, UN and 'VN are unnecessary for the
transistd®s WP and WN, so that the structure of the

di stribution/conposition circuit 83 is 30 sinplified as nuch. Also the
count er measur es agai nst noi se, as nentioned above, can be applied toithe
converter controller 14, since the converter unit 71 has quite the sane
circuit arrangement as the inverter unit 73.In 35 - this case, a DC

vol tage command is fed to the converter controller 14 fromthe speed
controller 13, in place of



- 14°- X the frequency command f¢c in Fig. 8. Further, a sig
syﬂchronl zing with the voltage of the AC sourc

di stribution signal. These nodifications a&rg amum]mum (n}! narl
skilled in the art. 5 As describeddbove, this emb

prevent the tr i.stors frombeing destroyed by the over-vol tage cau
noi se. Ther ef me reliabl e operation of the el evator system can be

acconpl i shed. {0 % MErdeus £9rapORLALYS ALY ﬁonér@iéwgo@ncé&@igwor-

capabl e of serving a urality of floors, conprising: an AC power source;
an el evat or Ca@@nviﬁgV@lﬁi‘uFEﬁﬂﬁ abe pieafgedcsebr%mgatl ng call signals
I ndicating floors at which the elevator cage is required to stop; button
" switches, provided am Abeposwepesbuveet!| oors, for producing hall call

signal s i ndi cati ng the exi stence of the request for service of the elevator

cage at correspondisamy fdlEorstomn ciagkuct ion winioh merndr i 7 e pirley idledv af or
cage to nmake it travel through an el evator duct; a converter unit,
connécted to t$RNATAPIASK %@)ﬂlc@iﬂfbﬁl%oﬁ\ﬁéri{qwfm: Eleersi capowdiichr obhe
t hat source to DC el ectric power, which converter unit conprises a
plurality of fﬂ%‘fag‘a\?t%%ﬂgl‘él EREHLEEd,tP B&PPéapacitor connected to the

conver ter unit in 3 parall ¢, hald OnghLe WhE" LRS! LIS AT RIS s,

for producing hall call signals indicating the existence of

&; the request for service of the elevator cage at
corresponding floors;

an induction motor for driving the elevator cage to
make it travel through an elevator duct;

a converter unit, connected to the AC power source,
for converting AC electric power from that source to DC
electric power, which converter unit comprises a plurality
of first switching elements;

a first capacitor connected to the converter unit in a
parallel relationship with respect to the AC power source;

an inverter unit for invertihg the DC electric power
converted in the converter unit into AC'electric power to
be supplied to the induction motor, which inverter unit
comprises a plurality of second switching elements;

a second capacitor connected to the inverter unit in a
parallel relationship with respect to the induction motor;

a DC reactor connec?ed.between the converter unit and

the inverter unit; and

control means electrically coupled to the elevator
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an - inverter unit for inverting the DC el ectr| c power converted in the
tonverter unit into AC electric power to be suppluli umuu“aumnHMtlon :
r, which inverter unit conprises a;ﬂ‘lﬁrallty ghing
nts; a second capacitor connected to the inverter unit in a paraILﬁj:
rel at Nonshi pc@ge h theepedt & otepd GRARt MENaRBLOrUP aoPR SO¥® otigimesbed
bet\?\% the converter unit and the inverter nd control ‘means

%tzrl cal | yel‘,%ﬁ?)?%ﬁ dpct et ehed FoFI‘a"e&agé t"'hleoﬁgﬁv&tf’ﬁi Fa88ce *A594BPe up
d doyn withj he_gl evat or du%;1 th th traz\‘/el rant hme1 % aLor, cagﬁ’E

whi cfh fﬁ iR &it§e st s S r%n? Ensti Tt avl %ntrol ans,
th the.g LoPuﬁnte%%sS,W é&&‘e%ﬁtc'&r ‘é‘a&h”%u%@n"“&iﬁ ‘é’g%ﬂ%nt he
hal | call signals are transmttab to the contr nmeans re

control Weanéipiaguceéhﬂ@ﬁgwmﬁ fae S¥¢ t eBeNchd e Eunt ¢eond
switching elenents on the basis of the cage call signals and t e haII caII

sighals. 2. tré&fsabR3adlies 66CHNE naoh@reuanﬁaénsy\h%elrabgacth@f co@ rbirr st
and the second switching elenments is conposed of a power transistor and a

di ode connecuednsnpseduesswghbet bdgpalder fioraswitichiing3.the Adragpand the
according to claim1 or claim2, wherein the inverter unit has sw tching

el enents consected iswitchhimee phementysi dge theclhasisndfgaibe scgpal safldr

swi tching el ements of one phase of the three phase are produced on the

basi s of gat8ignghal anfothenwhedpi 6§ldl edhemad sof the remai ning two phases.

4. An apparatus according to claim 3, wherein signals for swtching
el ements of A4-posPRi GRPAFAEYRAESCREGADE, &Oarrh tlhe wBeE eiRa && By @fprté‘Gucic‘IJ

on the basis ofst and the second switching elements is composed of a

power transistor and a diode connected in series with the
power transistor. |

3. An apparatus according to c¢laim 1 or claim 2, wherein
the inverter unit has switching elements connected in a
three phase bridge circuit, and gate signals for switching
elements of one phase of the three phase are prodﬁced on
the basis of gate signals for switching elements of the
remaining two phases. '

4, An apparatus according to claim 3, wherein gate )
signals for switching elements of a positive arm and a
negative arm of the one phase are produced on the basis of
gate signals for switching elements of positive arms and
negative arms of the remaining two phases, respectively.

5. Aﬁ apparatus according to any one of the preceding
claims wherein the converter unit has switching elements
connected‘in a three phase bridge circuit, and gate signals

for switching elements of one phase of the three phase are



ga<te "si gnals for switching el ements of posi Tti ve ar s
th¢ remaining two phases, respectively. 5. iﬂmgu@ mﬂmﬁ ng t
one of. the preceding clains wherein the c verter*unk assswite

el erregr_lg,s connected in a three phase bridge circuit, and gate signal s f

swi tchi:ng el egeidpuOEqonenPhase fadfe LI eEaEQaS§1§5‘ils bt sw:LtGhl:LrM

S*C produced on the basis of gate signals for switching elenents of the
remai ni ng two eNhasdts Bf thAh redRAXIAUTworphAEdsNg to claim 5, wherein
gate signals for switching elenents of a positive armand a negative arm of
t he one phaseare prdupdhratdse drsesdDhglat® iGh S 5 ,0r whwriedn Ngate
el ements of positive arns and negative arns of the remaining two phases,
respectively. signaldn fappaswtushidgr eleerntsl lofiga aposiCivel et ornd a
substantially as herein described with reference to and as illustrated in
Figs. 4 to 7, nesatiiye arm fiothd ome phesepangi ngedugedng® the basis of

- gate signals for switching elements of positive arms and
negative arms of the remaining two phases, respectively.

7. An apparatus for controlling an AC elevator

substantially as herein described with reference to and as

N illustrated in Figs. 4 to 7, or Figs. 8 to 10 of the

accompanying drawings.




