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2106730. APPARATUS FOR CONTROLLI NG AN AC POMER ELEVATO% fnrge present

i nventi-on relates to an inproved apparatus for contald@ Qn el evat or
whirchAs driven by an AC notor. Accordi-ng to conventional apparatus of this
typeggéjan i nduction notor is used for_ driving a cage of the elevator; and
AC p r whose voltage and:frequency y be varied through an-inverter, is

supplied to the mator, t ontrol t 8 | ed. Fig...l..J di agram of , _.
an electric circui P&R@%f%r}aﬁ]ﬂ#%ﬁ%@%ﬁ%%ﬁ@&ﬁ%ﬁ% ng an AC. C
powered el evator, wherein terminals R S and T are connected to a
.three-phase AC power source; a rectifier 1 converts a three-phase AC power
source voltage into a DC voltage; a snpbothing capacitor 2 is connected to

the DC side of the 15 rectifier 1; a main inverter 3 of the wi dely known
pul se wi dth nodul ation type is connected to the DC side of .the rectifier:-1
and converts a predethhenipresed® \iovieaslomirelates ttor Rat iimprowedent havi ng

a predeterm ned voltgge and a predeterm ned frequency; a separately-excited

i nverter 4 3EPAAFTUSFOTCRGPIdIRG A% Qi-{eVéWyM@Fé'r isoR¥dvend o bot h
sides of the rectifier 1 and sends the DC power back to the input side of

the AC powd® HuPOFCTan auxiliary inverter 5 is connécted to the DC side of

the rectifier 1 and i %c%%r&;ggu%e%oinqreg{q_to?%qe(#%@}%ctu%s otfh%hggi I, %\ierter

3; 25 contacts 6a - gE 0 n “el ectromagne C actor are connec
5 an induction motor is used for driving a cage of the elevator,

and AC power whose voltage and frequency may be varied

U through an inverter, is supplied to the motor to control
the running speed.
Fig. 1 is a diagram of an electric circuit of
10 a conventional apparatus for controlling an AC powered
| elevator, wherein terminals R, S anﬁ T are connected to a
three-phase AC power source; .a rectifiér 1l converts a
- three-phase AC power source voltage.into a DC voltage;
a smoothing capacitor 2 is connected to the Dc;s@de of the
15 rectifier l; a main inverter 3 of the widely known pulse .
‘width modulation éype is connected to the DC side of the ﬁi
K// rectifier 1 and converts a predetermined DC voltage-into |
an alternating current having a predetermined voltage and
a predetermined frequency; a separaﬁely-excited inverter 4
20 for regeneration consists of a t@yristor connected to both
sides of the rectifier 1 and senés the DC power back to
the input side of the AC power source; an auxiliary inverter
5 is connected to the DC side of the rectifier 1 ‘and is

constructed in the same manner as the main inverter 3;

25 contacts 6a - 6c of an electromagnetic contactor are connected



4

»to the AC side of the main inverter 3 and -are cl os‘ed when the operation is

to phe comenced; contacts 6a - 6¢ are opened when the operation- iI ted-

and are al so -opened in case the nain inverter 3 becones ‘defective
defett detector (not shown) is activated; econtacts 7a - 7c of an y
el'ectromagneti c contactor are connected to the AC side of the-auxiliary
inverter 5 and are normally open but ar& closed in case the main inverter 3
- betones defective and the defect detector is activated; a three-phase 10
“induction notortie A @ide@edheomain doNentes da20dsrraelesed hent act s
“7a - 7c; a drive sheave 9 of .a gggch is driiven béat he tor_8; a nmain rope

10 is \/vound(;Eithe L‘?%em i e E°H‘ef’§eé6uﬁgﬁ EBSoPR 2rlf ATS he mst:c n )
10, i i s, ofher_end 45 of |
obe 10" Thoiend il A leatd ok seORATELATah®, 406 S8 Tofllitd®  Of (¢

pe _ _ eCtTomagneti ¢ contact are cl osed
uhen the ODSfRld Ll i¢he QTN % ARelnl! YeBbfiekNae PALLEGE Sadd 4 TC e
opened. Therefore, the notor 8 receives AC power of a voltage and a

frequencys 2Q3e#dttl ddtRe iy (Hote@nbymYhesmaceivaved} etostacddheref-org the
notor."8 is actuated, and the cage 11 runs. Wen the cage 11 is descending
W th a heavyf cad,elmEctromemetdicngonitaktar| aget conadcted i to detee (28 at i ng,
“the .mechani cal energy is converted into electrical energy and is sent back
" to the DC 25sidg f the tawxiddiaxyl Apverser3sS andrapesnemnably opere/bw: if t he
- keturned electrical energy is left untreated. The regeneration inverter 4
oper at es t 0 3¥eA19384 Ady SRS tEG DRAD: LPVEpERE, 3 Pecomes fefegkive 4

SES n/_;ls the el:g% ri-lﬁ:ealdefect detector is activated; a three-phase

\f/ 10 indgction motor 8 is-cénnécted to the contacts 6a - 6c and
| to the contacts 7a - 7c¢; a drive ;heave 9 of a winch is
drifen by the motor 8; a main rope 10 is wound on the
sheave 9; a cage 1l is coupled to one end of the main rope
1o, and a balancing weight 12 is connected to the other end
.15. of_the rope ld._ “_ | _
| The contacts 6a - 6c of ﬁhe'electromagnetiq
. contactor are closed wheh-thg_bperatidﬂ_is commenced
normally and the contacts 7a - 7c are opened. Theiefqre,
_&»5 " the motor 8.receive533C power of a-véltagé and a freqﬁency
| 20 that.may_be.varied by thé-maih i@vertgr'3.. Therefore, the
;mofor.s is acﬁuatgd, ahd the cage 11 runs. When the cage 11
:is'descendihg with_a heavy ioad, ofiis'ascending wiﬁh
.a_iight'loadﬁ:or is decelerating, the mechaﬁicél.enq;gy is
convérted into.eleétfic#i eﬁergy and ié seni'back to the DC
25 side via the méin inverter 3.:.Various défeéis develbﬁlii .
.'the réfurned electrical eﬁergy is left untreateé.\ The
.regé#eration.inﬁertef 4 épérates to treat the fegéneréted S
eléﬁtfic power, i.e., the in#ef£er 4 sends the eléctfical _
power éuﬁpliéd.to ité.Dc side back'ﬁo the thieé-phase'Ac poﬁer"

30 source at terminals R, S, and T.

o g



pomer supm
at ternlnal

ied toits DC side back to the three- phase AC power 30 source
s R S and T. - 3- The mai.n inverter 3 consists of diodes '+

-stOrs, and exhi bits conpl ex functions such as syitching-functions
pation functions. . Therefore:,. in the control apparatus of Fig.
'mai nly -devel ops in the naln 5 inverter 3. If trouble devel ops

d1sconnectab1y connected to the output of sald rectlfler
_and to the 1nput_of.sa;d_maln 1nverter, the output of sald'“

regeneration inverter being connected by contactors to-

in the mafn inverter 3, contacts 6a- 6c¢ aFé “opened, contacts 7a - 7c are ..
ol osed, the motor &ies olfi/am ol LOR AWl dArys ddwer 4sy §raa§93£993,__ -
.cage 11 stops at the nearest™ Tl oor nce the auxiliary inver
enployed 10 Lhg HHHILAEL S vex’ Elhd (L df¥ S0 4L L | PuhBYEERET 3
becones defecti Ve, e contradl apparatus becones conplex i'n tonstruction
‘and becones %Her&%lm%ta%qw Gk drdle | THEE f e | N ethe @6RYEgEd
apparatus for controlling an AC powered el evator haV|ng 15 a cage and
bei ng driven gy adatdfe M ¢ig Wi Cht sUHTd SRin By r@s¥élops imethepwainf
which is connected to a comercial AC power source for converting said AC
power into aineegultatred .DA & dioagele adexs Xopsiviar tighie th@im npaventerhi ch i s
connected to 20 the output of said rectifier for converting said DC
vol tage i nt o3yarciontlee thar dquendc AGpowEnddy aintdcigs sdad- Alznotor; a A
_defect detector for detecting a defect in the : ' -
" are closed, the motor 8 is driven through the auxlllary
inverter'S;ﬂand:the-cage 11 stops at. the nearestrfloor. *
Since the'euxiliary inverter 5 is employed-to o .l J
10 ‘maintain safety even in the case where the. main inverter N/
3 becomes defective, thencontrol'apparatus-becomes
complex in construction and becomes expensive.
According to the-inVention there is provided
apparatus for controlling an AC powered elevator having
15 a cage and being driven_by-an AC motor,'which_compriSes}
° a rectifier the input of which is connected to a
comnerciel.AC pouerISOurce For converting said AC power
1nto a. regulated DC voltage, _
a main 1nverter the 1nput of whlch is connected to' \;;/
" 20 the output of said rectlfler for convertlng sald pC |
Voltage 1nto varlable Frequency AC power for dr1v1ng sald
AC motor, | | | | | ~
| a defect detector For detectlng a defect in the
~main 1nverter- _ o
25 a regeneratlon 1nverter the 1nput of which is



main inverter; 25 . aregeneration inverter the input of which is
di sconnect abl y' connected to the output of- said rectifier and to the input -
‘of:said main-inverter, the output of said regeneration inverter bei'n
connect ed by contactors to - 3a - said AC notdr and by contactors((¥®
sai-d commerci al AC power source for sendjag-the rengerated el ectric power
ffromsaid AC notor back to sai-d commercial AC power source when
regener ati on bagdi ng metappbnddbyocsaitdcACrs tomeladid @mehaledic iBIPMLyi ng AC
. power to said AC notor when the defect detector is activated. The invention -
Wi Il be descrpbedrbgouaygeofoexaspdény ther ebagerat eido etllee tadeompamy ng

drawi ngs, herein :- 10 Fig. 1 is a diagram show ng the caonstruction
of a conventi 6nabh . appdr ACusotor berkr bbl srddar omBepavierledCelpowatror; Fig. 2
‘is adiagramillustrating the construction of an apparatus for controlling
an AC power edsepeeat shensregeperdtignt orakiogbdsi mentl igd ttee saiskdt -

i nvention; -4< Fig. 3 is acircuit diagramfor illustrating the

5 motor and. for supplying AC power to said AC motor when
.fhe.defect-detector_is a@tivated,
Tﬁe”inventiqn wi1l;be.deséribed.by wajiof.éxample
2 o with reference to tﬁe:abdompanying drawings, o *

herein :-

. 10 .. Fig. 1 ié a diagram showing the construction
of a conVéntional-apparatussfor controlling-an AC
powered elevator; |
Fig. 2 is a diagram ill@strating-thé construction
-of an épparatus for cbnfrolling an AC 66wered_elevator
15. according £0 30.embodiment of the present inyentibn;



operation principle of the apparatus of Fig. 2; Fig. 4 is a di agram shaw ng
wayvef or pgNat various points of Fig. 3; 5-- . Fig. 5is acircuit -
" di‘agra ’g& the three phase rectifier utilized in the apparatus of -Figs., 2
and 3; N.g/ 6 is a circuit. diagramof the main inverter utilized in the
apparatus of Figs. 2 and 3; Fig. 7 is-a gontrol device for generating ,
control 10 pulses for the regeneration Inverter of the apparatus of Fi'gs. _,
2 and 3; and Fig. 8.is g dia 10Mi Ng: of (.. JENE] d t he
control device. An%elﬁdog‘l (égn?ar %;Qltsﬂje)ﬂ rchleérl |%ﬁg{lig’£u%g£§§%§dtﬁé bel.ow
i'n conjuncti ¢ ] o PR o . S 3 o W1 ST o T £si st 13,(s inserted in.a
I\l ne whi ch c%ﬁﬁ\gcat&gofmﬁleréll _|_.?erqi%'gé-ﬁ]%&nrnﬁuigné/ﬁrfie?3.2f- A contact . -
‘points 14a of an elggqf r QMBANe] i i £FOFUMTS B w i Fg CRANEES £Rls a8E 098r i BEst WO
termnals of the resistor 13, 20 7and is nornmally closed; contact 14a opens
‘when the def @@lindet @t ¢rig.s pperated. Contact points 14b-14d of the

el ectromagnetic contactor are insertedin the |ines between the three-phase
AC power ssour ce comignt &d i 4 aritawits & adyamnsf Ttlaedtlar eegehasat i on
inverter 4. 25 Contact points 15a - 15c of the el ectronagnetic contactor
‘are insert ed rientthid ileimest ideitzamskbnin heheA@ppaicat wé ¢ fieF iggen2randod;i nverter
4 and the electric o _ . ' R : '
P ' '~ Fig. 6 is a circuit diagram of the main ‘inverter

utilizéd'in-théfapparatus:of'Figs;-2 and 3; -

Fig. 7 is a control device for generating control

¢ %‘

£

RY) pulses For_theregenerationinyerter-of.the,apparatus of \

Figs. 2 and 3;_and:
Fig. 8 is a diagram showing tHe wavefofms
geheratéd by-the control device;
An embodiment of the invention.-will be described
15 fbelow'infconjunction with Figs. 2 to 4:
Ih'Fig; 2, a resistor 13 is insertediin:ailine
" which connects the rectifiér'1 to the Main-inverfer.}._ A
éontact points 143 of an eleétromagnetic éontactar is
coﬁﬁectgd across thé'two terminals of thé resistor 13,
20 and is normally closed; contact.143 opeﬁs when the defect
R detector'ig opefated. Contact points 14b-14d of the
electromagnefié.contéctor are insertedin the lines
bétwegn the three-phase AC power source cbnnécted to
terminals_R,.S, and T and a regeneration inverter 4.
25 Contact points 15a - 15¢ of_ﬁhe electromagnetic'
contactor are inserted inthe lines between the

AC side of the regenefation"inverter 4 and the.électric

© Xl
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. motor 8, and are closed when the defect detector is activated. Qt-her
.el'enents of Fig. 2 are the sane as t hose of Fig. L Fig. 3is acircuit . ~
di/agram of a. maj or portion of Fig. 2, and which operates when the L
i.nverter -3 5 becones. defective, mherein thyristors 4a - 4f constit t he
regeneragtion inverter 4, mﬂndings.Ba';- “are the wi ndings of--the notor ‘8,
.[rerr] denote currents that flow througi the. wi ndings 8a - 8c, and Vc
denoted a terninal vol'tage of the smoothing capacitor 2. 10 -

‘Referring t g g4 aRdl 888 ¢36seddiked’ €ne UpptdSd aéhééte:getse%c%fws‘aed.

thyristors 4a - 4f. Operation.of the enmbodi ment of Fig. - be descrlbed
bel ow. The aheaClelements 6& Fifc andréhEheosumtasocuH&sa_bEE Fi@a 1.14d are
cl osed under normal operation, -and operate in the same manner as contact
points 6a - 6¢ of FigFig. Bnisaseciheuitidiagmamtaf B madcangperddbactive,

t he contact points 6a - 6¢c and 14a - -14d are opened, and the contact poi nts
15a - 15c aof Figsedr aPpAcWBiGheOPEFates when Ehe Main domentezd3py t he
rectifie i s supplied.to the re ti'on i nverter t'hro

6ot St or 513 besmes: BesRosivea PHEGSER HRY ’é’r%’é‘ﬁ-’hg acmréntc"é’ﬁ%q't?&:?uppl ed
10 Lhe ol oCluiel 2BhhelatIbR dRyERDLECh oLk ndo s ar-gh%h%agﬁné}:nhg

conveyed to ar es oor as preV|bus ‘hé. T egenerati

inverter 4 igg Qhel %t&%pér aE.e| x- ei“&éﬂoé&%ﬁf&t@%&@%l%%h%ou h '
self-exciting capability.  ThRe prificiple for driving the motor 8 by relying.

~“upon the sematﬁhnmgscahed BBYecah&Ivé, dehdtedea dﬁz&umdvbette\gemth
reference to Figs.: 3 and 4.
the smoothlng canac;tor 2.

'k“{. 10 o Referrlng to Flg. 4, pulses 4aG - 4fG are supplled
o :Ito the gates of the thyr;stors 4a - 4f. -
| 0peratlon of the embodlment of Plg. 3 will be
descrlbed below.
- The contact 901nts Ga - 6c and the contact 901nts
15 -14a - 144 are closed under normal operatlon, and operate
in the same manner as contact pclnts Ga - 6c of Flg. 1.
| In case the main 1nVerter 3 becomes defectlve,
" the contact po;nts 6a - 6c and l4a -~ 144 are opened, and
AN | the contact points 15a - 15c are closed herefore, he DC
20 voltage, rectified by the rectlfler 1, is: supplled to the
- regeneratlon lnverter 4 through the resistor 13, and is
';_f _ converted 1nto an alternatlng current and is supplled to.
._'the electrlc mtor 8 through contact points 15a - lSc. 'The
cage ll-ls conveyed to the nearest floor as-prevzously noted.
25 The regeneratlon lnverter 4 is of the seoarately—exclted type
.fand does not have a self-excltlng capablllcy. The pr1nc1ple
. for dr1v1ng the motor 8 hy. relylng upon the separately-
:exclted 1nverter 4, .wzll be descrlbed below w1th reference L_-

to Flgs. 3 and 4.
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CFirst, if pulses'4aG - 4fG are supplied to the gates of the thyristors 4a
' _and-4f time [err] in Fig. 4, the electric charge stored in the snoothi ng

cqﬁaci\ 2 is discharged through thyristor 4a, w nding 8a, w nding 8c; 5
~and. thy¥istor 4f. - In this case, due to the electrostatic capacity C of the

snoot hi hg capacitor 2 and the reactance q%of t he wi ndings 8a ‘and 8c, the
electric currents [err] assune the formof a sinusoidal half-wave current< .-

having a hal f period gfi i arle diflidels AncshoWeGi BrEl Gup he&)uewehéo this ™
“period, the term nal voltage Vc "af the snoot hi.ng capaC| .2 1s converted

fromthe posjdtes omlud tohyrddthvesnagalande 4Fobar tise 83 ShOFngl g Fi g 4.
After the currents i.a and [err] have becones zero:at a“tine. [err],
‘inverted volthgﬁelentnﬁd|qhtngstdtorﬁﬁynmstbessmaoahdngfcapaQStoruﬁn then1
~off. Wen the’ thyristors 4a and 4f are ignited again at a time t2, a
si nusoi dal .hes fdigeharaad é?hrqq%hiymlét?ﬁe4mnUF-ﬁéénsa3andW8%dm9t%f-é: sane
~ manner as nentloned above At a time t3, ristor 4d is ignited
f

instead S 4R (R A2 add oS &PP&ntSPG ? PORLPSEIRPEARLE Lo 20
T

thyri stors &8 2ty ?% °§fuct§‘éstss?‘6’e%% PRRctp 9900 oIl Seadiddl 1

‘as Shown i n & Gund, igf&yi Pleia B, Offee$1ocBiagCctbee sl e A o] do

‘not f|OMICOHtInU- Vi bration nay eteriorate tde co rt of

25 those b QY b G %a%%saiaalThslenaaaé' Sdrfént Navagp 11

however, |s |C|ent to rescue the occupants of
; a half period of nerarly wvLC, as shown in F;g. a. During

{
10 this perlod, the terminal voltage-Vc_of_the smoothlng- L ' \_;
| _capacitor'é'is converted fromhthe positive polarity to the |
negative.polarity; as shown.in Fig. 4; After the currents
i, and i, have becomes zero at a time (t +. wJEE),
anerted voltage is applzed to the thyrzstors 4a and 4f to
15 .turn them off. When the thyristors 4a and 4f are ignited
-agaln at a tlme tyr a 51nu501dal half—wave current flows |
_rnto the w1nd1ngs 8a and 8c in the same manner as mentioned
above. At a tlme t3, the thyrlstor 4d ls lgnlted instead of
the thyrlstor 4f, and the current la whlch is allowed to ‘ .i_J
20 flow lnto the w1nd1ng 8a, exlts through the wzndlng Bb. fh |
Thus, as the thyrlstors 4a - 4f are success1vely 1gn1ted,
the currents i_ - flow as shown in Flg. 4, and the motor

a ic
8lrotates. Since the currents la - 1 do not flow contlnu-
"iously, v1bratlon may slightly deterrorate the comfort of
25 those belng conveyed in the cage ll. The . operatlon of the
'cage 11, however, 1s suffrcrent to rescue the occupants of
the elevator cage in an emergency case. |

_ Plg. 5 1llustrates a connectlonal three.ohase

_rectrfler hav1ng AC three-phase termlnal lnputs R,_S, and T

)



__the el evator cage in an energency case. F|g 5 Illustrates a connectlonal
t hree-phase rectifier having AC three-phase terminal irputs R S/ and T

- afd"+, - DC.utput lines wherein diodes DI.- D6 are utilized as rectifp

“Fig. 6 illustrates a.design of the main inverter 3 -wherein transistors -
Q6 in conjunction with the diodes 5 connected in parallel are utilized. to
convert the DC voltage at the |nput of t unit to nodul ated pul ses at the

-iﬂutput of the unit, Cbntactor Eis normafly closed and i s opened when the

~defect detegfor jis a %%%gq‘t‘thelgest rg{ggﬁ{,r&{g e f]f‘ghCOVBé ql \Qlﬁzed

utilized 10 ﬁ generatln on ses. or e regenera 10N
inverter. - %Q:y% A8Flats0r 20 generates pulses whi ch activate flip flop 21 -
'via contactor 50. Contactor 50 is normally open and is closed when the

def ect detector is actiigat &dillneteatpstaodesbenidf pcHie Qi invertest 3 to
the input of a 15 six state counter 22 the outputs of whi:ch connect to a

- decoder 23. wﬁﬁneunntnmpscstocsoaér-296c@nne@n3unctinn|quh tife 'ddoldegat es 24
- 29 the _outputs of which connect to the first inputs of " and” ‘gates 30 -
35 respeft i ROnpecisd dme PagadRgli apat Ytilized cHP CRmERRE (i (RE F@dsageot

e bhae” ik K SR 0B, 5o b5 418 bRala r ol fn S B S g o 1
terminals ofd aSiaiers gﬁntaé%o@ﬂnfgtns%ffyvefogéhe Bid T boldi nos of

pulse t ransfor ners
when the defect detector is activated.

; ; L " Pig. 7 illustrates the control dev;ce utlllzed
.S“j'-' 10 -for generating the conttol pulses for the regeneratlon
inverter. PUlse generator 20 generates pulses whlch actzvate
£flip flop 21 via contactor 50. Contactor 50 is normally
open and is closed when the defect detector is actzvated.
The-output of the flip:flop 21 connectsato-the 1nput-of a -
15 sgix state counter 22 the outputs of which connect to a :
decoder 23. The outpus of decoder 23 connect to the 1nput
of "or"’gates 24 - 29 the outputs of wh;ch connect to the
‘first inputs of "and" gates 30 - 35 respectively, and the
N~ ' second.inputs.of which.connect to the output of said pulse
20 :generator 20. The outputs of "andﬁ gates-30'- 35 connect .
| :to the base lnputs of transistor 36 - 41 respectzvely. Tne-
Qlf' o ‘collector termlnals of trans1stors 36 - 41 connect to Vece
o * via the prlmary windings of pulse_transformers 42 -_47
reSpectively.. The outputs'Ga‘- Gf.and Ka;; Kf are the
25 control outputs of the control device which_connect to'the.
fthyristors-in_the-regeneration:inverter 4 for tne control
thereof. - The . waveform generat-ed in the con_trol device are

illustrated in Fig. 8 according the respective markings.



respéctively. . The outputs Ga - & and Ka - Kf are the 25 control outputs_

of _the control device which connect to the thyristors in the regeneration

inver 4 for the control thereof. - The waveform genérated in the control

deVi cd&dre illustrated in Fi'g. 8 according the respective markings. " The

preV|oust descri bed enmbodi ment has- enpl oygd a main inverter 3 of thespul se
- width nodul ation type as a variable vol tage, variable frequency power - 74:;;
" source. The invention, however, can al so be adapted to a voItage type 5
variabl e vol t age, varlﬁbeepr¢§q&%ﬁk$ drArribad, qmbodipesy hgsaempyeyiedati on

ot or vhen 't RemBaRniRRREERE: S1ok ik BRI odviabiey BvBg AECa
' It t , d the AC
Sde o the PegeRBra, rERERIUE, yAPLAGEE Cerd SRR, bR e RONEE R 2R L oner

supply and .i §,6RRR¢6h¢0nbRevES, CtAS 4l so NBE WdaptBaref @f Yolkhgbleypbe has

- devel oped i'n the maiin inverter, ‘the electric notor can 15 be run by the
- regenerat bonvagiabler vedtage} wa:ﬁam@wréquaﬁm@o@;per abuﬂaeb;mpmbyiﬂg upon

a S|nply and cheaply constructed: control apparatus - 9-

a regenerat;on lnverter. . _ S R s

Thed_maln _1nverter is separated

from  the .electric"- motor .
,when the maln 1nverter becomes defectlve,_when using a T “ j
10 _voltage-type varlable voltage, varlable frequency power - L

- source, and the Ac side of the regeneration lnverter is
separated from the commerclal AC power supply and is
connected to the electrlc motor. Therefore, if trouble
has developed in the ma;n anerter, the electric motor can

15 be run by the regeneration'inverter so as to-carry-out a
l_ rescue operat;on by relylng upcn a sxmply and: cheaply

constructed control apparatus.

L &



- CLAI MS: 1. Apparatus for controII d elevator having a -
. cage and belng driven by an .AC noto "ﬂﬂuﬂﬂ ﬂﬂﬂlﬁﬂg .a rectifier the“
input of whieh is connected to a 5 «power source for & e

converting said AC power. into a regulated DC vol tagey-a main inverten

‘input .ofiwhich is connected to the output of said rectifier for converting.

sal ¢ 0oc voItagE BEO vari abl e frequency AC power for driving said 10 AC

fetor; a defe A ctor for detectlng a defect in-the main inverter; a

*'regeneration gnvert?r the S dISC nect abl connected to the
rect

output of sa pparary® tha s B iRel o0t AL p@RES? (SLANAE ( he
output of sal lo(eAgeLaLLgR ua\eettgtgb%'rqg,em@ggnegﬂcggn 333;365} to said

AC.notor and by co tacto to sai omrer cl al sending
the regener at gdnghgskki:C pover fromsaid AC notor back to said commercia

'AC power 20 . source when regeneration braking is applied to said AC notor

~and for supplying Ag pewenrtiersahé ARpwet @F WhaH Ne et ad Y s

activated. 2. Apparatus for controlling an AC-powered el evator as set
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contactor which is connected on the AC side of s.aid main inverter, said
_contactor belmgtnoannbbylated DC voltage, | :
:;-ﬂi ' o _' a main 1nverter the input of whlch is connected to
.the output of said rectifier for convertlng said DC
voltage 1nto variahle frequency.AC power for driving'eaid
10 AC motor; : | o |
a defect detectorlfor_detecting a defect in the
main inverterr | |
. a regeneratlon 1nverter the 1nput of whlch is
dlsconnectably connected to the output of sald rectlfler i
15 and to the 1nput of sald maln 1nverter, the output of
"sald rengeratlon 1nverter belng connected by contacters .
to said AC motor.and by contactore to sald commerc;al
Ke; | _ AC power source For sending'thetregenerated electric
| power from said.AC motor back to.saio commercial AC power
> 20 source.when regeneration hraking'is applied to said AC
| motor and'For.supplying AC power_to'said.AC motor uhen
the.defect detector is activated.
2. L Apparetus for controlling an-AC'powered elevator
as set forth in claim 1_wherein said.apparatus Further :
25 comprises: l | o B

a Flrst contactor whlch is connected on the AC

: 31de of sald main: 1nverter, said contactor being normally



activated; a second contactor whi etween the AC side of the

-t dgend ion inverter and said AC scont act or belng hormal | y

_open Zr- normal operation and cl osed when sai d defect detector is * .
~activated; *a third contactor which is coggected between the AC side ofj.said
rectifier and the AC S|de of said regeneration/inverter, said contactor "#g . -

being normal | I ) alh@No PRREA .said: -
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el evator as sefe deit méﬁ‘bé}ﬂ@ﬂ M gt vabedein: said regeration inverter is =
of -the separately- 15 .excited type conS|st|ng of thyrisstors; ‘and said .

~contactors are of an lAGHPBEHE d Kot IRiOR LONEGRAOELed. bet wdPRAERBUS
substantially as described with reference to and as illustrated in Figures

2 to 8 20 of goe i BPAHE @@Mm@ﬁan inverter and said AC motor,

-10‘. “cl osed under nor mal operatlon and OW@ sai d defect detector is.
I d

5 said contactor being normally open under normal operatlon
"and closed when said defect detector is actlvated-

a third contactor which is connected petween

L

the AC side of said rectifier and the AC ;ide of said
_regeheration/;QEQST-said.contactor being-normélly
10 closed under normal operation and”obéned wh§n said
defect detector is actlvdated
3. Apparatus for controlllng an AC powered elevator
as set forth in claim 1 or 2 wherein:
said reg%?ition inverter is of the sepérately-.
15 excited type consisting'of thyristors? and
o said contactors are of an- electromagnetlc type
of contactor. | | | |
4. ~ Apparatus substéhtiaily as descfibea with
reférehce to and as illustrated in Figufés 2 to 8.

20- of the accombanying drawings.'




