-1 - . : 2139832 ELEVATOR CONTROL SYSTEM Thi s _
invention relates to an el evator control system and nore parti cul t

such a‘system for ‘drirving an induction notor for. an el evator car %‘g“‘l@sl
energency 5 eélectric generator. Recently, the devel opnment in control"
t'echngl ogies is so renarkabl e that induction notors can be controlled as
precisely as DC notors by a vari able voltage, variable frequency. control
system The variable voltage, variable 10, 1 _frequency control system
conprises a converter for converting AC power to DC power, and an invert
for inverting the DC power to’ 'ﬁﬁhegﬁgg BaMIrRgr.As¥arEab! € vol tage and a
vari abl e frequency, the |ast-nentioned pomer-gelng supplied to an

i nduction notor to drive jit. Such a control system 15 may use a pul se
anpl i tude nodul ati on (which is abbreviated hereinafter to a "PAM') control
and/or a pulse width nodulation (which is abbreviated hereinafter to a
"PWM') control. The PAM control varies a DC voltage which corresponds to

t he peak val ue of the ourhis intéagiofir pelahesi bveanhcelandtbirecdfitrolPVW
control regul ates the nmean val ue of the output voltage by rendering a tine
wi dt h thereof swsteil,ecandthoraepprtkcuiandyt her sufhf axeystem for dmivieg

el evator control -system the induction notor should be controlled over a
wi de speed-ranga ipdurtion motor for an elevator car by an emergency

I

5 electric génerator.
W : _ _ Récentiy, the development in control technologies:
is so remarkable that induction motors can be controlled as
preciseiy as DC motoré by a variable voltage, variable
frequency control system. The variable voltage, variable
10 .fréquency controi system comprises a converter fér convertiﬁg“
AC power to DC power, and an inverter for invérting the
DC power to . AC powef having a variable vqltaée and a
variable_frequenéy, the_last—mehtioned AC power being supplied
to an induction motor ﬁo drive it. 'Such a control system
15 - may use a pulse amplitude modulation (which is abbreviated
hereinafter td_a "PAM") control and/or a pﬁise width modulation
(which is abpreviéted hereinafter to a "PWM") control. The
PAM control varies a.DC voltage which corresponds to the
.peék value of the bﬁtput'voltage from fhe_inverter and'the..
20 PWM control regulates the mean value.éf the ouiput voltage
by rendéring a‘time width thereof variable with the peak

value thereof fixed.



zero to the full speed thereof. \Wen the converter delivers t-he full

vol tage duri ng | ow speed operation of the induction 5 nmotor, ‘'the

i nduction notor increases in both noise and heat generation. In order to *
suppress the noise and heat generation, it may be preferable to jointly. use

t M and PWM controls and to decrease DC voltage fromthe inverter hy.
ntrol during the | ow speed operaE-i_on. 10 ' There is known an
e tor control system conpri-sing . the“variable voltage, variable frequency

control as described Ogﬁﬁ's‘ﬁle%g%y%%tc{fz?ﬁisﬁ%‘?b?%Fg"f‘p&{"@ nand an

emer gency power -source rive an indu ! an elevator car. As
descri bed abowdtort BRoUXd vel d¢R@eolbed @ibf 0 adet sperdibanden\Fromgni t ude when

an el evator car is operated-at | ow speeds during the acceleration and '

decel erati on ¥4 £8f therfpil rspegft Shqrgof- | Jhepothe crRveRferofetikerSover -

source. ~ The Joy fgh RAWRLaS GhiGfig! S 198NG1Al YobAlBA! L GARAEIN A0

therefore is not sensitiv Svariati I N power factor ereof. The
ener gency powsstoxQueite inBaueion moter iAtpddsesl yn Jorthl ndisecaphcidar.  Thi s
means that a | ow power factor results in an increase in voltage drop. In -
order to conpEATEXREINyr {RiFARS| FAGUPRFSY the PRiseedd? M3t o0 i ncrease the

capaci ty of NgeSURIENGY BAMRL SOUHGE, W Wbk ub0%l 844 aull age 25

that the energency power source becones expefnsive. 3 Accordingly it is
an obj ect of 2wt cpniesdst andvtentiecrease PC oxdldege frew fimsl innprioaredyel evat or

control system . . _
PAM control during the low speed operation. -

o/

10 There is known an elevator cbhﬁrol syétem.cﬁmprising_
the variable voltage, variable freéuency control as described .-
" above selectively enefgized-by a normal and an emérééncy
power sou:ce_to.driveIAn induction motor for an elevator
car. As described above, the DC voltage is controlled to a
15 jow magnitude when an elevator cgf is opefated at low speeds
during tﬁe accéleratioh énd decélerﬁtion thereof. This
results in a low power factor-of the power source. fﬁe :
normal power source is qeneraliy large in capacity and |
therefore is not sensitive to - "a_.-- variation in power factor
20 thereof. The emergency power source, however, is relatively
. small in capacity. This'means that a low power factor
results in an increase ip voltage drop. 1In order to compensate
f§r th%s voltage drop, it is required to increase the. capacity
:of the emergency power-source resulting'in the disadVantage.

25 that the emergency pbwer'source becomés-expensive;



capabl e of driving an elevator car by an energency electric source small in
capacity. 5 The present invention provides an el evator contr PR
System conpri sing*a normal power source for generating AC power at

constant voltage, a converter for converting the AC power from said
pewer source t.o DC power having a variable voJtage, an inverter for 1
inverting said DC power with said variable voltage to AC power having a

vari abl e voltage and a vari abl e frequency, an an induction notor for an

el evator car driven and controlled by said inverter, wherein there are

provi ded a power failure sensor for sensing the 15 =~ occurrence of a power
fai-lure on said normal- power source and generating a power failure '

- indicating signal r Gy i ng
“a power failure occ?lr]il ng on sallg'mrfligs; nagfl%%(%@soo%% aﬁ% out put vo tage
fromthe energency grONEde A e haid A mtoved WIEdAldohdtA S Etews the
out put voltage fromthe nornmal power source: a change-over sw tch disposed:
bet ween sai d' norssabid cfTRIgaritly an\el eatcecan b an awrgnoy to
change the connection of said converter so that a power supply to said
converter is effedeantiyy xfirce gimaildr ianearaaidiyt normal and energency
power source, . 4 said change-over sw tch.perform ng the.change-over
operationdn responé“élec &&W%W%H% ®rawiides iapy elevator control

system comprxslng a normal power source for generating

\_/ ' AC power at a constant voltage. a converter for
| ‘converting the AC power from said normal power source to
DC power having a variable voltage, an inverte: for
10 inverting said'DCIQOWef with said variable voltage to AC
| power haﬁing a variable voltage-and a variable
frequency; an an induction motor for an elevator car
' driven and controlled by said inverter, wherein there
are pnovided a power failure sensor for sensing.tne
15 .occurrence of a power'failure.on said normal power
souree and generating a power.failure indicating signal;
an emergency'poﬁer source for generating AC power during
a power failure oecurrinq'nn said normal power source.
. the output voltage from the emergency power source being
20 substantially the same as the output voltage from the
normal pdﬁer source; a change-over switch disposed
between said normal and emergency power SOurces and said
conVerfer.to change the connection_df said converter so
that a'power enpply to said.converter is'effected by

25  either one of said normal and emergency power source,



signal. fromsaid power failure sensor so that, when the normal power source

IS ngenal |y operated, said.-normal 5 power source supplies electric. power
to g converter and that, when a power failure occurs on-said nornal :
powe yir ce, the energency power source supplies electric power to said
convertér; and a control unit for applying adcontrol signal to said Nt

converter to deliver 10 said DC. power having said variable voltage, said
control unit beddia retgonst oeet cswi prhvepef fotming i tile cCehamge sowewrl from
sai d power failure sensor to supply a signal to said converter so as to
cause said convapéemation ghmeresponsectsithe Poven| faptundtindbcating t he
maxi mum 15 vol tage generated by said converter when the latter receives
the power supplsignai £zem spideRovRictakbifecsenson 0 ctdt edwhemotherent

of the present invention the contro] unit is responsive to the norna
operation * AT BPRWERI SORERS LD AVUPALIHLR A HRY 0321t 20
failure sgnsor to control a voltage of thf {x: ower genera ed-Q% t he
converter’to bPFh aﬁ)?‘éfcﬁn??%gg%%s?%c' Bt 0‘5%5\;3 O a T Ur BT TRI BSO8R i ng

signal {1 om the, ppug, { alluke 2NN L6y LANY o lblips CORVELIE nd P Tul Ty

fired. 25 he %resen me noré readi Ty apparent
fromthe f.ol I OVB&QePeé&H‘S'ﬁ. dﬁgréﬂ,}ﬂhé}akﬁ;},g# i Q‘?@p@g ufeppPlegv th the
acconpanyi-ng draw ngs In lch: . 5 _
electric power to said comverter; and a coatrol upit for
applying a_cqnt;ol'signal-;o.said converter to deliver | t;
10 said Dq,powe::having said variablg'yoltage. said control
unit being ;esponsive to a powér_failure indicating
_ signai from said power taiiure sensor to supﬁly a signal
to said conver;ér g0 as to céuSe.said converter to
generate a constant DC voltage not less than the maximum
15 voltage'gengrated ﬁy said converteriwhgn the latter
”receives the power supply from séid normal power source.
In a prefer:ed empodimen; of the present invention
the control unit is responsive ﬁo the normal operation
of the normal pbwer éoﬁrce“as;dgtermined by the power *vi_.
20 _féilure'senSOr to control a voltage of the DC power
generated by the converte; tb be va:iéble. and |
responsive ﬁé the power failure indicating signal from
~the powet failute sensor to control tné converter to be
fully fired; |
25 | The present invention_will become more ;eadily
apparent from_;he following detailed description taken

in conjunction with the accompanying drawings in which:



Figures 1A and. 1B‘are waveforns useful in explaining a PAMcontrol fo
el evator car;  Figures 2A, 2B, 2C and 2D are waveforns useful in expla

a PW control for an el evator car; 5 ' Figure 3 is a block d
-of .one enbodi mrent of an el evat or control system according to the pres-"- :
i nvention; and Figures. 4A and 4B are conbi ned together to illustrate a flow-

chart for progranm ng the operation of the arrangenent 10 shown in Figure

3. For a better understanding of the natuse of the present invention, the:
description will now be made in conjunction with the PAM and PWM control s-
utilized by a var|abIeFughtegelAvandaﬂBeateeqasnﬁprmmnMEdfudyamemm@daﬂmmﬂg
15 a converter converts AC power to DC power which is;, in * turn,
inverted to a PAR pgn@roWifnraanaeaawasovobaage and a vari abl e frequency by
an inverter. The AC power thus _inverted is supplied to an induction_notor
to drive an associ at edFépu¥gsorAearB /| BCt RAAPAR aF%t Mavefiormsn wseudn Lot or
for 20 the eleyator car has a speed as shown_in Figure 1A of the draw ngs

wherein the &%P&a&PlﬁgdPngwyscP@ﬁF@&eﬁP§ Fﬁee§§@@&°5hﬁarbhe axis of

absci ssae .represents t

whiil e th t, del t.put | t
as plotteé in ordinatebéggFﬁs is ag xgrﬁﬁgﬁﬁgb:§§&%Fﬁ2¥gy puefép £9°

%f 'F.ng a timgyl g&@;})ﬁ% { k8hkkol )syfs%m' QQHSS:&&Bgm% e hleS pi- %%%%d i3eRIWR ;
gure 1A™a

and _
U - Figures 4A and 4B are combined_togeﬁher to illustrate
a flow chart for pregramming the.operatibn'of the arrangement

10  shown in Figure 3.

"For a bettef understanding of the nature of the
present invention, the descrlptzon will now be made in
- conjnnctlon w1th the PAM and PWM controls utilized by a
variable voltage, varlable«frequency control system in which
15_ a converter converts  AC power to Dc'power which is, in
" turn, inverted to- -Ac pewef with a variable volfage and a
Qarieble frequency by an inverter. The AC power thus inverted '
is supplied to an induction motor to drive an associated
. elevator car. In the PAM cohtrol the induction motor for
20 the elevator‘caﬁ has a speed as shown in Figure 1A of the
‘drawings wherein the axis of ordinates represents the epeed
and the-axis'ef abscissaa_represents time; while the converter

delivers an output voltage as plotted in ordinate against



~

-0 the converter delivers an output voltage at a | ow magni tude ‘of [err] as
shown in Figure 1B. Then the induction notor is 5 initiated to be
accelerated at a time point Tl and reaches a full speed [err] at a tine

-poiggy err] as shown in Figure 1A whi |l e the output voltage fromthe
co er is initiated to increase fromthe | ow magnitude at the tine th
[ enr nd reaches a full nagnitude [gé] at a tinme point [err] before the

ti point 10 T2 as shown in Figure 1 Then the induction notor is driven

at the full spagd [fTddscdbld NG PiddsW 160! Yukdhg[£ihe Al gD @decel erat ed
to zero speed at a tinme poi.nt [err]. as shown ln Figure 1A. On tthe ot her

hand, the convigt éhe ciowiiuchims mpcobel.slsttbppddya’smm dn dilguverlzamndut put
voltage at the constant err] during a ti rre nt erval “[dFrr] and

magnj .t ude -
Uhen the out putse, BPFeFE <Rt LT85S 4% KB JRL iRt B cl T ArIALEEhe ¢ | e

point T4 as shopWy i &g FdndWheinl righkd 1189 tﬂfenskeapﬁ%ceioﬁ h@ebpduuct ion notor,
the output vol tag® fromthe converter is 20 maintai ned at the | ow nmagni tude

[err] It is 5notm1ahﬁ tehee Afcpleratsidt ager frive pdiatcBp\andt eeaghesi ai ti at ed
to decrease at e t|

t he induction O?PT ISEIO%Q c[‘-,ig{'%}f’%g%e*%f”g?ghé%el% ‘%’—'&%Imﬂ’% é’e;lrs]r e\g,;\kc:legg'
it is seen thaine betﬁmvbepfucfeoErsx@r&n@OhsnééieeQUJLgouh;wAﬁeageofmmehbe
converter-which is the
from the low magnztude at the time point Tl and reaches a
full magnitude Vf at a tzme_poznt T10 beforg the time gqint
1o T, as shown in Figure 1B. Then the'induction motor is
driven at the full speéd S¢ dufiﬁg.a time interval (T, - Tz)
and then decelerated to zero speed at a time point T as
shown in Figure 1A.
on the other hand, the converter continues to be
15 fully fired to deliver an output vqigaqg at the constant
magnitude'vé'during a time ints;vﬁl (Tll -110) and then the
output voltage decreases tp the low magnitude V° at the time
point T, as shown in Figure 1B. During the stoppage of the
induction motor, the output_voltage'ffom'the converter is
20 maintained at tHe low magnitude v, S
It is noted that the output volfage'from the
converter is initiated to decrease at the time point Tiys

later than the time point T3 when the induction motor is

initiated to decelerate.



-

frequency control systemalong with the speed of 5 the induction
«Subsequentty, the PWM control will be described in conjunction wt gure
2.: First a nodulating triangular voltage [err] as shown in Figure 2Ais
coppared with a U a V and a Wphase control voltage of a three phase
system 10 Figure 2A shows the U and V phase control voltages [err]
respectively but the Wphase control voltfage Pwis not illustrated only for
purposes of illustration.g I & ohi ral. v ical in
wavef orm to one anot her but sﬁi‘%t %?gﬁgﬁalge{] rs%r%nog!légt?t%gtghﬁlp #ﬂgr)f’tlt he 15
I nverter is turnceomtyild tid ocuBp@it ¥oldade Eromt thd kenvetert shidh tbethe

conpari sions. As shown in Fi gure 2B, a voltage Vu across_-an i magi nary

neutral point o PRt VahBeuPt &he %’tﬁuﬁh%%‘é:aéﬁtﬁﬂ“ the Marirbl? veREagsvert er
is at its negati I{&l@ o) I n

Fi gure 2A and at Vﬁiﬁggsft EH?%V G%Qﬁ%irl gkgﬁﬁl\#gbl ‘%t?%{ %gfa%eergrg]x\f]as shown
in Figure 2A. 5 Thee :mauht:tqumtdne. U- phase control vol tage [err] is | ess
than the nodul ating trian ar vol taga%err] t he vol tage [err] becaones

negative while each tine e@* Y| ConFred| Tile PP d‘? TiPEhe® t han

the nodul ating t gb@uhekdén Vﬁ'thaﬁfguﬁ-@rﬁ] Ftﬁ?gt VP lnba@Ea diaG tridM3a04ES
positive as shown in F|gure 2B Is true in thé case of the V and

W phase voltage P_ as shown in Flgure_ZA is compared with a U, a V

peak val ue of the output voltage fromthe variable voltage vari ab@
t ;

and a W phase control voltage of a three phase system.
l\---/" ' 10 Figure 2A shows the U and V phase control voltageg P, and
- Py, respectively but the W phase control voltage P, is not
illustrated only for purposes of illustration. The three
phase_control voltages are identical in waveform'fo one
another but shifted in phase from one another. Then the
15 jinverter is turn. on and off in-accérdance with the results
of the comparisions. '

As shown in Figure 2B, a voltage Vﬁ_o across an
imaqinary_ neutral point o (not shown) and. a U-phase' output
terminal of the inverter is at its negative level during a

20 time interval (t; - t,), as shown in Figure 2A and at its
. positive level during a time interval (ty = &) as shown in
: ?igure 2A. Then each time the U-phase control voltage Pu is
less than tbe'modulating trianguiar voltage Pes the voltage

Vu—o becomes negative while each time the U—phase'control
25 voltage'Pu is higher than the modulating triangular voltage

P, the voltage vu;o becomes positive as shown in Figure 2B.



control voltage [err] respectively. For exanple, a voltage [err] across
the ideal neutral point o and a V phase output term nal. of the inverter has ,
a wavefYxmas shown in 5 Figure 2C. A waveformof a simlar voltage [err]
 for phase can readily be understood fromthe illustration of Fi gures :
2B and’2€. A line voltage [err] between the U and V phases is given by &=
diff ce between the voltage [err] ang the 10 voltage W and therefore
has a waveformas shown in Figure 2D. The remaining line voltages [err] can
be simlarly given. Thoggg iperiRl 1R0GS E8Ed lof ch@Ve adaPhgiRsdi fference of
[err] anpbng them and are equal in frequency to the control voltages [err]
respectively. Absm:zolevdB-agen?,, \amidt agesSbav'eumigm tlmresxmlaeedal n .

accordance with those of the cont ol ta es . Fromthe f 0

seen that, an aT’?J; Y395t Vvep @ﬁf?%%t {7%/ LB Q) ¢ eal g Bg%evarl abl e
frequency can bg,gnaduessiAy sflml ﬂﬂvéﬁarfﬁ@gtaea&@ﬁranﬂs aieWwhtitles 20 of
the control voltages [err] Referring nowto Figure 3, there is illustrated,

in a single I5 nBiglregRam Zomavefirsadpfremtsintlathaopraarey, Fordhei®n. The
illustrated arr mant C nor.mal wer., sour.ce 10 for generating a
t hr ee- phase AC glg%e eaggs‘t:onstuﬁﬁ?: vtgffiagzéman at\ilé’rsrtg?%%"r?gy %ower source
12 enabl ed ngdmnzﬁmmogcurrence of a power _ fai I ure on the normal
source

A line vpltage V,~y Petween the U and V phases is

given by a difference between_the voltage vu-o and the

iO voltage Vv-o and the:efore has a waveform as shown in Figure
'2D. The remaining line voltages Vv; “and Vg-y €an be similarly
given. Those line voltages V _., V __ and V__. have a phase
differenge_df 2m/3 among them -and are equal in frequendy to
the.control voltages P, P, and P respectively. Aiso the

15 1line voltages have magnituées varied in accordance with
those of the control voltages. '

. From the. foregoing it is seen that, an alternating
current having a Qariable-voltage and a variable frequency
can be.produced by changing the freéﬁencies and amplitudes

20 of the control voltaées-Pu, P, and PQ..
‘Referring now to Figure 3, there is illustrated,
in a single line diagram, one embodiment of the present
inventioq. The illustrated arrangement comprises a normal

power source 10 for generating a three-phase AC power at a

25 constant vbltage and an emergency power source l2 enabled



“~power
0

- 10 to generate.a three-phase AC power simlar to that fromthe nor
.source 10, a power failure sensor 14 connected to the normal sour _
~sense a power failure occurring 5 on the latter and a change-over s 16
~having a pair of stationary contacts connected to the nornal and energency
~sources 10 and 12 respectively with the sensor 14 operatively coupled to a
nmovabl e arm of the change-over switch 16. ;,The change-over switch 16 is
connected via the'10 novable armto a converter 18 including a plurality of:
thyristors to convegpod et bdrRerphes @fAL pousRl £41iNivet b 4@ ABImal sO@FEFedenCy
source 10 or 12, as the case may be, to DC power at a variable voltage, and
a regenerative convéPtty gseeratel adthreearirsn ACi Pgwesr simiars £oridiats from

- connected in 15 par ' LT Lonship_j . ver i
on it otr ansf ornar. 53¢ el Pk Ftga N5 obiled 51 TY Sehfde U3 LRS-
is, in turn, supplied tde acgimll Bousdwinget® \wehss\a (polvest 6fdiduk 8 cocaihg Of

enmergency source 10 or 12, as the_ case may be, after an AC voltage fromthe
regenerative 20 con@Briher 12BteFadndck FhARIPNAYET eFBIGH £ PBUNE G & to the

source 10 o 12 The. A/ Q0P RN COMIChAES da L Bl AoSHPOLIANGGAEAC) LT 24

connected across the output o converter- 18, and an 1 nverter
-connect ed acr oss t hecwaeacid ammd242 arespabtivelyewibtie thhesansgopul 4 alperatively

converter 18. The invertgr 26 - 10- includ%s a plurality of tr%nsistors
to invert the DC poﬁﬁﬁple to a movable arm of the change-over “switch 1lé.

~ The change-overﬁSWitch 16 is connected via the
Kh) ‘ o 10 movable arm to a converter 18 including a plurality of
| thyristors to convert the three-phase AC power from the
Inormal.orléierqency éource 10 or 12, as the case may be, to
DC power at a variable voltaée, and a regenérative converter
20 including a:plurality of thyristors is connected in
15 parallel circuit reiationship to the converter 18 through an
autqtransformer 22 to éonvert the DC power therefrom to
AC power which is,.;n tufn, supplied through the change-over
switch 16 to the normé; or emergency source 10 or 12, as the
“case may be, after an AC voltage from the regenerative
20 converter 20 has been changed enodgh to be supplied to the
NO R source 10 or 12. | | |
The arrangement comprisés fuffher a smoothing
capacitor 24 connected across the bC oﬁtpuf of ‘the converter
18, and an inverter 26 connected across the capacitor 24 and

25 therefore the output of the converter 18. The inverter 26



converter 18 and snoot hed by the snoothing capacitor‘24 to an AC.

poén~havi ng a variable voltage and a variable frequency. The

fr om-{ he
trléns¥stor-inverter 26 is connected at the 5 output to a vol tage sensor 28 =
for—sensing an AC voltage fromthe inverter 26. The components 18, 20, 22,.

24, 26 and 28 as described above forma variable voltage, variable

frequenc
As shown
nuner al

frequenc

accor dandechdesa ac phwrad ifyeof Frgnsishons ited dnvert dtheaRE gawear 15
generator. 34. The conponents and their connecti ons as descri bed above form

a convenfreRatheoFonyerses: 48 ASd smootdes boh the Anahing warpaktor

el evat or
t'he volt
nmot or 36
speed of
generato
trai néd

wei ght 4

10

15

20

25

y control generally designated by the reference nunmeral 30. 10
in Figure 3, a control unit generally designated by the reference

32 applies control signal3s %=t he variabl e vol t age, vari abl e
y control 30 to effect the PAM and PWM controls thereof in

2

car. The inverter 26 . s connect qé%O an i nductjon notor 36 through

48et2028 ASOPO¥ET: BATEDE2 VBT

byEPofrasos' Rteaoh Seit 2o, 180 stfeind A 2 S e ok

Eheosnget-edyabghot h ends thereof. - 11 -

The components 18, 20, 22, 24, 26 and 28 as
described above form a variable voltage, variable frequencf
control generally designated by the reference numeral 30.

'As shown in Figﬁre;3, a control unit generally
designated by the reférence“numéial 32 Applies.control-
signéls to the vériabie voltage; variable frequehcy control
30 to éffect the PAM and PWM controls thereof in accordance
with a command speed signal supplied by a command speed
generator 34.

The components and'tﬁeir connections as described
above form a cohventidnal ;dnﬁrol system for an induction
motor ﬁbr driving an elevator car. Thé iﬁvertér 26 is
§onnedted to an iﬁduction motor 36 through the voltage
senso:'zs conneéted-to the contrdl unit 32. The induction
motor 36 is connected ﬁo a tachometer generator 38 for
sensing the actual speed of the induction motor 36 and also
to a hoist 40,with the tachometer generator 38 connected to
the control unit 32. A hqisting rope 42 is trained over the
hoist 40 and has an elevator car 44 and a counter weight 46

connected at both ends thereof.

: | Gt M HGMiARB2 VAF-3Rduct i on
SERESBAIC1 | CRenSEAP s R LAVEE Y ke CHPS T o Snometer



change-over switch 14 connects the normal source 10 to the converter J
bUnder the assuned.condition, the issue of a cormand di spatch signal S
the 5 conmand’speed generator 34 to deliver a command speed signal to the
cntrol unit 32. The control unit 32 responds to the comuand speed signal
to control the converter 18 and generate control voltages to control the
transi storized inverter 26. ThIS results 1'm~the generation of an AC vol t age
having a 10 variable volt a lGef n egd, above.
1t is here assuned that the vo a"g'ee\éal?:illl rg‘au%%?dé%le\?zfg? y tghgsl nverter
26 are preset tombentedheahdldveocams the &ndrgkibverd Beited dlti otuldchst trat
frequency/vol tage = const ant. 1) 15 holds. Thus a variation

in vol tage resul PSHH £°BIRMGE Fh HeetRRNRETST THe vBrder she ARSIREd3 senses
this variable volbags ;apd Eﬂéeﬁ&f?%‘é Xoégnﬁ:gﬁd'cﬁ.s'éugﬂlx 's@.@n&? ddiSes Ol Ol

unit 32 where it is conpared with the command speed signal fromthe 20

It is assunmed that the normal power source 10 is maintained alive ano@.

comand sbeedmnyamdesaeeﬁ gaﬂ,erat'ﬁlneﬂ e=xulRedivdr aheommpaspmnsuyw‘.e au
phase control voI ta % B‘!‘f’r‘? se control voltage rr] as .shown in
Figure 2A and a Bf“?/c?l e[éPPF%JI WPEEr3% 5°F %“ ofPathss [err]

wher eby the out puammht 8p&ed "s@&)zétho' aa:%:b@ru?@éa%e@t&eiar@ﬁ gBa&deade.
-12- The variable voltage, variable frequency output
control voltages to control the trans;storxzed znverter 26,
This results in the’ generatlon of an AC voltage havzng a
N : 10 Qariable voltage and a variable frequency as described |
abovg. It is here assumed that the voltage and frequency
delivered by Ehe inverter 26 are preset to be variable so as
. to- fullf;ll the relationship that
frequency/voltage = constant (1)
15 nolds. Thus a variation in voltage results in.a change in
f;equency.'
The voltage sensor 28 éehses thislvariable voltége_
and the sensed voltage is.supplied to the control unit 32
. where_it is compared with the command spéed signal from the
20 command spged_generator'34, The results of the cﬁmparisons 
give aIU phase congrol véltage PQ and a V.phase_cbntrol
voltage'Pv as shown in Fiéure.ZA apd a W phase control
voltage Pw similar to the Qoltages Pu and_Pv whereby the

‘output voltage from the inverter 26 has a desired niagnitud_e.



fromthe inverter 26 is supplied to the induction nmotor 36 which, in turn,
drives the elevator car 44 and the counter weight 46 through the hoist 40
and £t hoi sting rope 42. At 5 that time, no magnetic saturation occurs on"
t held ction notor 12. This is because the voltage and frequency N
del i ed by the inverter 26 are varied so as to fulfill the relationship‘
(1) . The actual speed of the induction notor 36 is sensed by the

t.achoneter generator 38 and then supplied .to 10 the control unit .32 where

it is conpared with the command speed_%?ghal fromthe command speed
generator 34 . The control unit 32 responds to the result of the conparison
to-control the outpnﬁh?rYﬂﬁ%%k}?rﬂ&i?%ﬁg26vﬁ¥%ﬁg%?'f¥%HE%ﬂ?Yo?“Fﬂ%t

i nduct | tor 36 d, speed.. 15 . Upon th . of
2 pover f AT i 1ETHRA® pHOTRREFEE 10, LhhcLAUHRFLPR PRFeF sthsor 14

¢ ﬁQSﬁin%Qiifrf%’e b et R Do ELEOPEE (R R e tééu'?%ﬁﬁgi‘?i?t
18 T, ;s 854 & [
repoat ed W Phe Lo T STHT oif i R R B AT e AT e Lo

the enes gaiat POMES, Y tdyrideic saturhtich EEchPs SRWRE L £hadSefORSi sts of .
a plurality of thyristors and converts the AC power to the DC power, .the

motor 12. This is because the voltage and fregquency delivered

by the inverter.is'aié variéd so as to fulfill the relatiénship _
(1) - S - S
| The actuél speed of the induction motor 36 is - .
sensed by the tachometer generator 38 and then supélied to
10 the cogtrol unit 32 where it is cbmpared with.thé command
speed signal from the command sPéed generat;r 34. The
control unit 32 respohds to the result.éf'thé'comparisbn to
control the cutput from the iﬁverter 26 therebY.;o control
éﬁe induction motor 36 to a command speed;
15 _ . Upon thé occurrence of a power failure on the
' normal power soﬁrce 10,-the power failure sensor 14 senses
this power_failﬁfe to cause the change-over switch lé +o
disconnect the conveter 1é frdm the-normal'powér source 10
and éonnéét the EOnverﬁer i8 to the emergency power source
0 15 o N _ _ . _
The process as described above is repeated with
the converter 18 supplied with-the three-phase AC power from .

the emergency power source l12.



sanme has a power factor P on its AC side expressed by [err]

(2) 5 where [err] designates an AC voltage and Vdc designates a

Im the arrangenent .of Figure 3, the AC voltage Vac is naintained

while the DC voltage Vdc is responsive to the speed of the associ al®&c

el guator car to be variable 10 as shown in Figure 1B. At that tinme, the

. transistor-inverter 26 continues to be operlzt ed during the tine intervals
(TL - T1) (see Figure 1A) and the AC power "Supplied to the converter 18 has

a power factor Pf expressedgipee @ﬁeeea%eﬁéézoris(Zansiéesoaﬂlangmaltﬁ? pover
factor [err] becones low during the'time 15 interval [err] Tor which the
el evator car is actblieistord anddcduventy the ACG pewemtter thé OCepeyex.oithehi-ch
the elevator car is dec}}e?l erated. ‘The normal power_ squrce 10 ha‘i ?’enerally a
hi gh capacity and 8382 %6t 2 RYERIEIHER TaLDHINErAG éd‘aﬁre’fﬁreéﬁe E¥power

del i.vered thereby but the energenc APuer source 20 12 is relatively small
I n capacity. Thus, with a YoW Béq%r ‘Vaetor thereof, the € rgency power
source is requirgd to be large in capacity. This has resulted in the

di sadvant age that PR&F®fargdfiiynatti @2 Bectihadeqidn Yoy LestARR RS 3eRt

i nvention contenpl gbesade? €limnate 25 the di sadvantage of the prior art
practice as descri bed- 14 above by the provision of a control unit for
~controlling a converter forlIxdhecatrangendhipoferigureDQ, poweACslitage vV,

'is maintained constant while the DC voltage Vae is responsive

k,} . to the speed of the associaﬁed elevator car to be variable
| 10 ' as shown in Figure 1B. At that time, the transistor-inverter
" 26 continues to be operatéd'durihg.the'time intervals (T, -
Tl) (see Figure‘lAi and thé AC power supplied to the converter
18 has a power faétor Pf-expregsed by the expression (2).
Accordingly, the power factor Pf becomes low during the time
15 interval (?, = T,) for. which the elevator car is accelerated
and during the time interval (T, - T3) for which the elevator
car is decgleratéd. Thé nofmai power source 10 has generally.
a high'cépaéityland does not depend upon the power factor of
an.AC powér délive:ed thefeby buf éhe emeréency power source
232 is'relatiVely small in capécity. Thus, with a low power
- factor thereof, the emergency power source is required to be
-large iﬁ'capacity; This Has resulted in the disadVantége
-ﬁhat'thé eme;gegéy source becomés expensivé. _
| The_presént invénﬁibn_contemplates to eliminate

25 the disadvantage of the prior art practice as described



tage fromthe converter due to the enmergency power source is a
\DC voltage not less than the 5 maxi mum vol t age generated by
erter when it receives the power supply fromthe nornmal power

In a preferred enbodi nent, the control unit 32 includes a central

a DC
const/
t he
sour

:'proce55|ng unit (which is abbreV|ated hereinafter to a "CPU') 52 connectedd“

in two ways to a 10 bus 50. a read only nory (which is abbreviated

=

hereinafter to an "RON') 54 having stored therein a table listing a program

for operating abhever byngbeeproviskioguod a. c@mpkmﬂudmitamdrfh@ﬂﬂ&h&uaagof
the control vohteaava&taésegkaes vaéﬁaggf B g le e R L PP

50, a random access nenor is a g héfeinafrer
56 havi ng tenp6r9F|V91§P€Fe rPHeFéPnCBEVGr&#G ﬂﬁ@ ﬁes@hsseoﬁrcehcvlatuons

and connected pawbnﬂsbﬂ!&etﬂstEecbﬂétﬁﬁt QCWQ@!EQEEHQOEVEQQQU fhnY ehkage
generat og 58 cgnnected_t various interfaces .

connecteg to tﬁ@xbﬂ§m58°9t?ﬁ8 PﬁPﬁFPEEé 5¥ FSEeF9@¥eFﬁSICURﬁEnatspeed
signal from theeceiwaadthpepdwgensnppdy Séomthhelnbemﬁacpoﬁarreﬁﬁt&GS t he

signals fromthe veh!3d53easeka? EpBBd1hdR: | “ERBIELAE AT ERS 05250, 1N

Interface 64 suppli heé™c

regenerative coRGARAEs QOCQHHIFEePFP§ﬁ§F§P§rpBéG Kwhechelszebbeepeetedely.

and the interfngeebRateeei ¥8saanepgnyl sﬁre?hhge\%ﬁav@h E@ggyﬁgfsﬁaggénlgnd
fgrgggh ?Dpomeg fagbure %223'”81%03538Eys?wn9cn is abLgev1ated P
‘hereinafter to an "ROM") S4 having stored thereln a
table listing a program for operating the arrangement of
Figure 3, amplitudes and frequencies of the control
voltage at associated addresses and connected to the bus
15 50, a random access memory (which is abbreviated
hereinafter to an "RAM") S6 having temporarily stored
' therein data and the results of calculations and
" connected in'iwo ways to the bus 50, a modulating
triadgulat voltage generator 58 connected to the bus SO,
20 and various interfaces connected to the bus 50. The
interface 60 receives the command speed signal from the
command speed generato: 34, the interface 62 receives
the signals from the voltage sensor 28 and the
tachometer generator 38, the interface 64 supplies
25 control signals to the converter 18, the regenerative
cenverter 20 and the transistorized inverter 26
respectively and the interface 66 receives a signal from
the power failure sensor 14.tnfcugh a power failure
_ sensing contact set 68'which'is-nctmally open and is
30 '

b1



- 15 - cl osed when the power failure sensor 14 senses a power failure

occurring on the nornmal source 10.. The command speed generator 34 is =3 _
‘connected to a comuand operating nmeans 70 in the formof a nornallﬁé%%%b 5

contact set 70 which is closed when the elevator car is operated
de_scrlbed above, the arrangenment of Figure 3 is |Ilustrated in a single

|l i ne diagram and therefore the synbol "i?ree oblique I|ines" crossing the
connecting | ead 10 designates that the afrangenent .is of a three phase AC

system Wiile eaaldsed WHed €04 \LRGELIFail8ra@nikndOr and sehged AVebh&r 26 is
illustrated as including a single pair of serially connected seni conductor
el ements-such afaihyrf SCERETHIG PRAFRA PEMAL ispurae t1§-be understood that .each

of them 15 actually i ncl \fgg gg%aggegh g&[]g;agg} ﬁgfcgnhl[eg\e_eé)_al,lmq of such

sem conduct or ‘el enent s, one pa| r ase of t e operation-
of the arrangenmsiwwperﬂtﬂgguéaém ia mvvwm dﬁserm&e«auﬁ dpef unction

w th Figures 4A and 4B 20 which are conbi ned together to show a program for
operatin e a I eratin
perating the JareREaeHEet hohichnisricdased yhepyhe ehevatirnarg ting
means 70 is put a Rehisy cl osed p03|t|on to i ssue a command operation, the’
comand speed generator 34 ‘delivers a command speed signal to the control
unit 32 through the intensabssctibéb adbvé hethet eprakd@mént lcdWFiguriche £4 ep
| abel | ed " START", 138 shown
illustrated in a szngle line diagram and therefore the
symbol "three MﬂAque lines" crossing the connecting lead
L,/ .10 designates that the arrangement is of a three phase AC
system. Wﬁile_each of the converters 18 and 20 and the
inverter 26 is illustrated as including a single pair of
serially connected semiconductor elements such as thyristors
or transistors it is to be understood that eéch of them
15 actually includes a parallel combination of three pairs of
such semiconductof~elements,one;pair for each phase 6f the
system. '
The operation of the arrangement shown in Figure 3
will now be described in conjunction with Figurés 4A and 4B
20 which are,combingd'together to show a program for operating
-/ -t the arrangement shown in Figure 3. When the command operating -
means 70 is put in its closed position to issue a command
operation, the command speed geherator 34 delivers a command

'speed signal to the control unit 32 thro@gh'the interface 60

25 at the step 100 following the step labelled "START" as shown



- 16 - in Figure 4. Then the step 102 is entered to set a tinme counter
(not shewn) which is stored in the RAM 56. The next succeeding step 104 is
to det yne if a power failure has occurred on the normal source 100 by
enteri signal from5 the power failure sensing contact set 68 through --
the interface 66. Wen the power failure has not occurred as determ ned i Yo
the step 104, the step 106 is entered whgre the PAM control is.commnded to
control the firing angle of the converter 18 or 20. Wen the step 104

gives an answer ;10 (ES" 4.  RGefil @R 208p UL Un120edStd RetUl Itinki re the
converter 18 or 20. %ol | owi ng the step 106 or 108, the step 110 comuands
the PWM control &nuntdrerinttieshows)p whi2hi §s atoeeddin The RAMe 5611 Xhiesnext r ead

fromthe ROM 54 that | itude a control vyoltage store its address
correspondi'ng t osl“ﬁ‘ée%%i ?Feepcéﬁatjéir t?h‘li?'ﬁrﬁ‘.‘"nﬁ' - RRPSHF gﬁg’tr"lﬁfegaiddr esses
[err] and correspepgiii sAPiHe WSl QbhitcsS 100y tdnRbpidy alBESRAS E86m t he

step 114 is entered where the read anplitude of the control voltage is
conmpared with Si ¢ghelpeverofitilugeyepnsigs cantagt 98¢ H8dthrrughathminterfae

generator 38 to revi the anplitude The revised anplitude is.stored in
TheRAM 6. s shBn Twhy ud et iirerd sl Bt SR 20D (o 9€d Bk 00 11,
step 114 goes t 0ikhenesisepp 1ila, WoKRs atepelts iis effdtedUihérd EREURNCY :
corresponding to the revised anplitude fromthe ROM 54 which includes

addr esses 25 [ er Fpatrol afcudrpdeh FRdFARETILle e fdrdag [anglip of the

convefter 18 or 20. wWhen the step 104 gives an answer L

10 "yEs", the step 108 commands so as to fully fire the’cénverter
18 or 20. . Following the step 106 or 108, the step 110
commands the PWM.control.and then the step 112 is entered.
The step 1l2 is to :ead'from the ROM 54 that amplifude of a
control voltage stored at its a&dress corresponding to the |

15 time counter therein. The ROM 54 includes addresses LR
mz,.m3, «s..and correspohding ;qpl;tudes Ajs By, Ry, Ag, ...
stéred therein. Thereafter the step 114 is entered where
the_read'amplitude-of the control voltage is compared with
signals from the voltage sensor 28 and the tachometer

20_ generator 38 to revise the amplitude. The'revised:amplitude
is stored in the RAM 56. As shown by the reference character.
A in Figures 4A and 4B, the step lL14 goes to the step 116
where there is read out a frequencf corresponding to the
revised amplitude from the ROM 54 wﬁibh includes adaresses

Z n,, ny. My, ng, ... -and éorresponding frequencies £, f,,



- 17 - [err]... stored therein. Then the step 118 is entered to generate
control voltages having the anplitudes and frequencies read out from .
ROM 54 at the steps 112 and 116 respectively. As shown in Figure 2A,
control voltages 5 are conpared with the nodulating triangular volt
[ef£] from the nodul ating triangul ar voltage generator 58 at the ste
The next succeeding step 122 responds to. the results of the conparisons

effected in the step 120 to deliver PWMcontrol signal to the inverter 26

to effect the ONCEF, £10 contsigled RBEE Then the step 124 determnes if
t he operation has. bgen conpl et ed by us?Inng t ge%ité’ﬁaft? ditft e easprrshdo

operat i ng means 707e7WiaRe dcmsropordrages canLiNG afpXiebacd el i, 3t oP
e er ce

124, the programi d back to the step 102 as shown by t €
character B in Fi gﬁerged‘s%%n%@maﬁ]b‘ FRY 3@t Kae mtepestligndesidsi bed above is

repeated after therddpeetivalpt eradagone t...On the other hand, when
t he operation has been conpleted asodet%glr g?%“é% ?%’t €58t EPH2A Veltagpatter
goes to the step |3fifefPRRAregNpith sbelnddugating heionmialk +d18aBk 08" @by, 20

From the foregoi NGyat mbdi, that, in the operation by the norrfal  power
source 10, the PAM cont rc'h%%?gg TR HATAFRHFIR FePetasoP\88 esntimlistand i n

t he operation by ti28.ermegeety suovbedingus 12, control is effected
with the full vol tﬁ%gg del i vered by theqco-{rgﬁperter% ?ﬁgér{%/lft@r é‘LQS’:es}%ﬁe due
to the induction MR8t ore c?e?ﬂpmas%fﬂé#ted\eimpaeaéﬁ'e@nlzo to deliver PwWM '

control signal to the inverter 26 to effect the ON-CFF”

o/ 10 control thereof. Then the step 124 determines if the
’ operation has. been completed by us%ng fhe signal from the
command operaﬁing means 70. When the operation continues as
determined in the step 124, the Program is returned back to
the step 102 as shown by the reference character B in Figures -
15 4B and 4A, and the process as déscribed abovelis repeate
‘after the time coﬁnte; has been newly set. o
- On the other hand, when the oper;tion has been
completed as determined in the step-124, the latter goes to
the step labelled "§ND" resulting in the end of the program.
20 From_the foregoing it is seen that, in the operation
by the normal power source 10, the PAM control is effected
?long with the PwM contfol and in the operation by the
‘emergency power source 12, the PWM control is effected with
the full voltage delivered b&Ithe'cénverter. Thefefore

25 : 'y » . .
noise due to the induction motor can decrease in the operation



- 18 - by the normal operation while a high power factor can be provided in
t he ,6peration by the energency power source. Thus the energency source can
be [ ensive by decreasing the capacity thereof. 5 - In the *
opeharion by the emergency power source, the output voltage fromthe .o
converter increases resulting in a fear that the induction motor will causs
noi se. However, the energency power source is only rarely used and in
speci al conditions called a power fajlure. Accordingly, the occurrence 10
of such noise is rare and acceptablel® while t he present invention has been
illustrated and described in conjunction with a single preferred enbodi nent
t her eof | tPY £he NREMAH ARATFHEAh NSt Sk REWRE fa@tCHVERRi &t i ons may
be resorted tqag#runn depaﬂﬂégkfrq¥1t e'15 - ___scope of the
present | MFAVIGSE 1SN SRRSO ITE TR SHERITREY RRIWFEF oFPRES® been
descri bed 4,n. _cqnjunction w.th wh ener,ates a DC power. by.the converter
Fully i das, S Ssadhitn BPtin iR i mmr e e e e i iis e
understooql%1 eSflledglvention is not restricted 20 thereto or
t her eby ané{ %%Fkgﬁdgé rqu%?QU only to render the DC power due to the
emer gegey power. sourGe didiiedd@ibd Y i deddndy Pes UbiEce, 19
the 6ut§ut voltégé'from the converter increases resulting in
a fear that the indﬁction_motor will cause noise. However,
the emergency power source is only rarely used and in special N
conditions called a power failure. Accordingly, the occurrence
10 ©of such noise is rare and acceptable. |
While the present invention has been illustfated
and described in conjunction with a éingle preferred embodiment
thereof it is to be understdod that numerpﬁS'changes and
modifications may be resorted to without departing from the
15 . | scope of the present invention. For example,
while the present invention has been described in conjunction
with what generates a DC power by the'éonverter_fully fired
in the operation by the emergency powér.source it is to be
understood that the present invention is not restricted
20 thereto or thé;eby and that it is required only to render
the'DC.power due to the emergency power source higher than

that due to the normal source.
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Clainms:- 1. An elevator control system conprising—a normal power sourv“
for generating AC power at a constant voltage, a c

the AC power fromsaid normal 5 power source to ““&“‘W mm‘

vari abl e voltage, an inverter for inverting said *POVErL W K ssaw
vacjiabl e voltage to AC power having a variablggvoltage and a variable
frequency, an an induction notor for an el evator car driven and controlled
by said inverterg; ._Wherein there are provi ded a power failure sensor
for sensing the occurrence of a power failure on said normal power source
and generating a power failure indicating-signal; an emergency power source
for-generating AC - power during a power failure occurring on said nornal
15 power sourge, Afce DaNPtdr VOoAEHEL f§pstétccORPE Jety HONCENSD UpSxeer
bei ng substantially the sanme as the out.put - voltage fromthe normal power
source; a changeseawete sfot cdenlespuimg At pewer sat da noonst ant dveleagency
power sources and said converter to change the connection of 20 sai d
converter so thatopveouwer Sepptonverting the\Aipewer £romcsaid ommaher
one of said norrmal and energency power source, said change-over swtch

per form ng3t he CPRIRfE-BRRFCHE? a‘?é)oPP‘F?F rRAYHRE A (VAR HRP FR P L ¥ age yran

d f
nor el power SoNREST Lo of o 5o ar e ARG hefn Phbhts SRR oo
el ectric power Lo, el gl COOVAS | S5wdl hidhg INPhr FabPINolBAdd EnfOFUTS ON

sai d

b

L/- variable frequency, an an induction motor for an

' elevator car driven and controlled by said inverter,
10 wherein there are provided a power failure sensor for
' sensing the occurrence of a power failure on said normal
power source and generating a power #ailure indicating
signel- an emergency power source for.generating AC"
power during a power failure occurring on said normal
15 poﬁer source.'the output voltage from the energency
power source being eubstantially the same as tne.cntput -
voltage from the normal power eou:ce: a cnange-oVer
switch disposed between said normal and emergency power
sources and said converter to change the connection of
:20 said convetter'so'tnat alnowe: supply to said converter
is effected by either one of said normal and emergency
power source, said change-over switch performing the
,change-over_operation 1n_;esponse to the power failure
indicating signal from said power failute sensor so
25 that, when the normal powet source is notmally.operated,
said nbrmai power source supplies eiect;ic power to said'

converter and that, when a power failure occurs on said



-~
»

power .source, the enmergency power source supplies electric power

onverter; and a control unit for applyi LN | to said

¢/ to deliver said DC power having said vgﬁlmﬂmlﬂtmgﬂmal d *
unit being responsive to a power faifur’%e i'ndfcaling signal ---

fromsaid power failure sensor to supply a %?gnal to said converter so asw!
to cause said converter to generate a constant DC voltage not |ess than the
maxi mum vol t agROZRbrBAWRE HOREFY. CHRY cPPREIOREY PPWer.a$PRECE0SUDPPIERR| ves
t he power supply from said normal power source. 2. An el evator control '
system as cIaj%%éF??F?HQﬂWﬁﬁhﬁﬂmﬁiihl%%RﬁeEBﬂﬁérﬁ%ﬂ 3 sCPREFRY BRif for

plurality of sem conductar swt el enents, .and said contr yuni t

hi I
delivers si gndl®P ¥9¥3H?igﬁﬁﬁi%ﬁd%£ DFL ShP 1 2Rt PABTeE T oY chR nfR/IT ¥R £ ect
t he CondUCt'Ons§f@t6@|$%\$ﬁefe§?ig¥wfgﬁ§¥?twp%i’é)“ gﬁ_g{aé e_%&u&gﬁf om

sai d converter’i's cont K _ el evat or cont ystemas ¢ din
clalmZymere'ﬁhf@%ﬁgS@ésgp : \F@n\?&cé_%ov?&!tﬁ‘iI&é"ﬁE@{‘éétié?zo. @
thyristor and said signals delivered by said control unit control firing
angl es thereofgignal A éih LD po@dl 041 Bysé edewSo £ €6 "BEpp Iy CA a6 {grdal
wherein said control unit is responsive to the normal operation perforned
by sai d nornalt@os®eid seonver ver 280 as ded ecansedsdid seonveover tail ure
sensor to control the ' : '

generate a constant DC voltage not less than thg maximum

vdltage generated by said converter when the latter

10 receives the power_suéply from:said normal power source,

2. An elevator control system as dlaimed;in c1aim 1
wnerein said converter is'forme§ §f a plurality of
semiconduct§r switchipg elements, and said control unit
delivers signals to said sémicdnductor switching
15 elements :q_effect_the conduction control thereof
~ whereby the voltage of_thé DC outbut fnom said_convezter

is controlled.

3. An elevator control system as claimed in claim 2
wherein each of said semiconductor switching elements is
20 a thyristo;_and-said signals delivered by said control

unit control firing angles thereof.

4. An elevator control system as claimed in claim 1
wherein said control unit is responsive to the normal
operation performed by'said normal power source as

25 determined by said power failure sens6; to control the



Ry
= .

vol tage of the DC power from said converter to bepy ' lLdegpge, and
is responsive to.the occurrence of a power fail urumnﬂmnlnlmm ?A@-ﬁ\
Source as determined by said power failure sensor to <contral sai D)
converter to be fully fired. 5. An elevator %Qntrol system as claineééﬁ‘

ary preceding claimwherein said control uni {7 ncludes a nenory ha
stored therein an_anplit control signal, .to said invert%% and
n

de_of _.a. | ,
further a frequ¥idyass ot gB%rB?pBHHFHgff8”b§?gdaﬁﬁPVF6&§F épf laelevatoL
L o PP WPt o TR / 0
ormal pover - sotPeaaBlE foubages) Tnd $9GEREopBltel Tl BR Brshizegrs S8,
e o I
From sai d | nver fePoueR,ERE1uge Bullal8 Hothd10bol8s Siyrceldsll U0 LA0C

control system ggrekined b?f ghdaMpowet €aiharel Behdb? €eNkbAkrYRi baid

responsive to both a signal froma voltage sensor for sensing the output 20

vol tage fmsom saicdnivereekctoabd gullgngirédom a tachoneter generator for

sensing the speed of said induction notor, to revise the anplitude of the

control signal voltage. 22 8. An elevator control systemas clained in

claim?7 _ :
‘5. An elevator control system as claimed in any
preceding claim wherein said control unit includes a
memory having stored therein an amplitude of a control
signal to said inverter and further a frequency

10 " corresponding to said amplitude.

6. An elevator control system as claimed in claim 5

wherein, during a power.failufe-on'the normal power

soﬁrce.-said control unit delivers also a control éignal

to said inverter so as to control a pulse width of the
15 output voltage from said inverter with the peék value

thereof fixed.

7. An elevator control system as claimed in claim S or
‘6 wherein said control unit is responsive to both a
signal from a voltage sensor'for-éensing the output
20 voltage from said inverter and a signal from a
taqhométer generator for- sensing the speed of s;id
induction motor, to revise the amplitude of the_contrbl

signal voltage.



wher ei p-sai d control unit reads out a frequency corr '
revi litude fromsaid nenory, and said control Bﬂ@n “ﬂ iﬂl sai d
_ , il

i nvey t signals corresponding to said revised 0 said
r ead- frequency. 9. An elevator control sygtemas claimed in any '
preceding clai mwherein said power failure sensor is connected to said 'ud

normal pover Soyr ceagngs 3ggeee WHELPSE 1fstenChan8iadnB@h Ly occurs

on sai d nor mal

power source tor-control system as clal med in

any preceding cLgbpeihesgid EbRELoLSuRLEVEAREsA0nBIGNEEBLLYRCFONVEr L er
formed of a plurality of thyristors to convert 15 regenerati ve power

fromsaid i nducgbepespbRaing €6 ahi&rﬁaVRBGdCHﬁﬁtﬂtuablEbohssaha turn,
returned back to the power source, said regenerative converter being’
connected i n pamembey,candusaidetantoathupitosappliiesnter sald dndegaid
control unit controls said 20 regenerative converter to be fully fired
during a power 8iaghate corréspondimg poweaidomevisedl| amphishideasnd tontrol
systemas clained in claim 10 wherein sai-d control unit controls the out put
vol tage from safaidegeadraurvEregneBeYer to be variable, when.25 sai d
nor mal power source is nornally oper at ed. 23 12. An elevator control
system as clalned in any ' .
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9. An elevator qontrol'eystem as_claime& in any
preceding claim wherein said power failure sensor is
connected to said normal power source and senses whether
or not a power failure occurs. on said normal pewer

source.

10. An elevator control system as claimed in any

preceding claim wherein there is provided a regenerative
converter formed of a plurality of thyristors to convert
regenerative pewer from said induction motor to an

alternating current which is, in tuza, retuzned'back te

the power souice. said regenerative converter being ' _ ;\;
connected in parallel ei:cuit relationship to said

converter, and said control unit'eontrois said

regenerative converter to be. fully fired during a power

fazlure on the no:mal power source.

11. An elevator control system as claimed in claim 10
wherein said control unit controls the. output voltage
from said regenerative converter to be variable, when

said normal power source is normally operated.



-

d—a-transi-stor-inverter
precedi pg claimwhérein said inverter conprise

forned of a plurality of pairs of serially con? “sfcggpecteé_
in. parallel 5 circuit relationship to one ano l ﬂ  sa ;j)

pa|rs bei ng equal to the number of phases of sai

23

12. An elevator control system 2s claimed in any
preceding claim wherein said inverter comprised a
ﬁransistor-inverter formed of a plurality of pairs of
serially connected transistors connected in éarallel

5 eircuit relationship to one dnother, the number of said
pairs being equal ‘to the number of phases of said normal

» power source.




