11622 CONTROL DEVI CE FOR ROTATI NG MACHI NE OF ELEVATOR

BACKGROUND OF THE INVENTION 1. Field of the Inventioni 1622

The present invention relates to a control device for
a rotating machine of an elevator, for controlling
the rotating machi ne which drives a hoisting machi ne
of the elevator or the |like, wthout using a speed
sensor. 2. Description of the Related Art In a
CONVEONTROA DEVICE PORMRBTARINGMACHINE O 81 ERaORe Of
an el evator, an inverter having no speed sensor is
applied to the control of the elevator with a viewto
controlling the rotatlng machi ne MAthOUt using a speed
sensor (see,
I n anot her coft e i
el evator, an adaptive flux observer is used to
estimate a rotational speed with a viewto controlling
. the rotating machine (induction machine) w thout

1. Figidi of gheslnggrdd det ect or (see, e.g., Non-patent
Docunent 1: Transactions on the Institute of Electric
EngThepresend apantion Edfakps tonaushtegl dedjaplfocatrotatisy Hachiet wf an
1-55 (1998), "Stability Analysis of Adaptive Fl ux

elev4ths €6V %nt&ilmg' he &6&1:1@%" mRhde WHlcRABOBES Aols¥iflg machine of the
Cperatlon In stilT another control device for a

levdt hd k§ﬁﬁﬁb ¥gg §oqks0l s the rotating machine
ey Bgﬂtctﬁoﬁ machi ne mﬁ%ﬁod$&%5|ng a speed detector,
mnth a viewto preventing overcurrent stoppage of an
el evator resulting froman increased | oad and
enhanci t curacy with which the elevator arrives
2. D%*ﬁ“%“%‘gg]’e&’lﬁt Metected that an 1 output current

of an inverter has reached an overcurrent linit |evel
| owkr 2 toeaYensignal control device for a rotating machine of an elevator, an

inverter having no speed sensor is applied to the control of the elevator with a view to
controlling the rotating machine without using a speed sensor (see, e.g, Patent
Document 1: JP 3260070 A).

In another control device for a rotating machine of an elevator, an adaptive flux
observer is used to estimate a rotational speed with a view to controlling the rotating
machine (induction machine) without using a speed detector (see, e.g., Non-patent
Document 1: Transactions on the Institute of Electric Engineers Japan (IEEX)-Industry
Applications Society I-55 (1998), "Stability Analysis of Adaptive Flux Observer of
Induction Motor in Regenerative Operation.").

In still another control device for a rotating machine, which controls the
rotating machine (induction machine) without ;Jsing a speed detector, with a view to
preventing overcurrent stoppage of an elevator resulting from an increased load and

enhancing the accuracy with which the elevator arrives on a floor, it is detected that an




overcurrent stoppage |evel, constant-speed control is

perfornmed at a speed at the tine of the detection,

and the sanme deceleration control as in the case of

decel eration for a certain period of tinme is

performed such that the sanme decel eration di stance as

in the case of deceleration according to a speed

pattern is obtained when a riding car has reached a
outpde cetrattadfl am ipteptet ihag r@Rhéd ah S®Rrcubedt limaleQElt lower than an

Docunent 2: JP 05-017079 A). However, the conventiona

overdiirként Ry BadeBvdl don@WhiDpeld BRI Es pelfdrh&fat acs%@é’cf{&tthtgﬂﬂlle of

speed control device for the rotﬁl ng machi ne
I Sel.0s [ e for, exanmpl t.he..

the SaRiop g b FC Hleoleriot Ebiecl an 47 KR et o for a
accor.dan wi.th the load,of a,car in an accel eration,

certsff pEIGE P fime\ih Pettomed B b bS Smedr o Gronesi o iaess o the
IS, in the process of reaching a predetermned val ue

case gt dscelerption AseTdingole dispessepatieny & obtained vhsarm sidimet esd. has
However, the running curve of the elevator 1is held

reachegrisdespleratiog atagingspoinf (sedh e. gl, FattnoPotuneent ar JH ¢5-@17079 A).
decel eration interval in which the car is in the
pr oHessvayf thé ofmivegionhl eftst Reve ke URNGYingORFEdlIng Of In the
the inverter has reached the predeterm ned value. In

conveRtforPNYpeat | DRfbl @Bk Ofor B! fRatf@l nfadRink OHRULAD in Patent
machi ne di scl osed in Patent Docurfent 2, when the

Doagﬂé}{t rp | o Sexgﬁgfeo e %uw}\g F)?:a{ g]g[? :ﬂIQet%v&é:ﬁ Sneo%?nfdg FSC El%{n‘ged in

eteri’orations fn con

sccofihge R E P66 2ok Betp ArblestnaBEsTal g Bt Emhepey

rra%l/gﬁm decel eration is reduced in advance so as to

commgp tan; ijgertsi s Fhthe HTAEES ohEcachifg Spredeterripmshwrug affes the
range nust be used. As a result, the tinme for

operginetidheelevaior basdregh siafed  Hewaved| the surmingt dveve pi/ide leleaator
of the car of the elevator, so there is caused a

is hept abisent regatdhat of thedoaduf 1hg daf itea décetdnionl iatemtablin ivdich the
prolonged. |f the speed pattern with restricted

car i6lefi eh€padded of StopPingUsBs!, thé FRqUENY NGithdlRl &t the inverter has

reached the predetermined value.

In the conventional control device for the rotating machine disclosed in Patent
Document 2, when the control is performed without using a speed detector,
deteriorations in control stability and control performance are observed in a low-speed
regenerative range. Therefore, a speed pattern according to which a maximum
deceleration is reduced in advance so as to prevent the entrance into the low-speed
regenerative range must be used. As a result, the time for deceleration is prolonged
regardless of the live load of the car of the elevator, so there is caused a problem in that

the moving time of the elevator is prolonged.

If the speed pattern with restricted deceleration is not used, the moving time of




R the elevator is not prolonged, but a
probl em such as a deterioration in riding confort
arises due to a decrease in stability resulting from
t he passage through the | ow speed regenerative range.
Further, in Non-patent Docunent 1, the observer needs
to be separately designed with high stability.
SUMVARY OF THE | NVENTI ON The present invention has

the El8@loMR AR pRolsRIME bithe pAIRYE sIENAY £ AeWribfAbh &Fiding®¥infort
it is therefore an object of the present invention to
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perfornmance and stability in accordance with the
Sepaﬁ%@VﬁiﬁS‘&WdeW’ctﬁg‘rg &H&thad of a car of the el evator.
According to the present invention, there is provided
a control device for a rotating nmachine of an
el evator for perform ng speed control of the rotating
machi ne of theSIEVIMARYIOMIHEIMVEMNIION a speed sensor,
the control device including: speed conmand signa
generating neans for generating a rotational speed
command for the rotating nmachine; and speed

Sengpg 'gl'é%&ﬁ iﬁg&ﬁi‘bﬁ IhaBaRSmhR 1oCONe @ laia&%—rﬂeﬁ’t%n%ﬁ%?oblems,

applied tot rotating machi ne w thout using
p nsQr, .ba on the rotaftional,speed c nd :
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decel eration interval in accordance with a noving
0 SHPATESt 310 HNCAPREE 4N | thedneying tiengr of dhe glewdpramaile rgcuring control

rotational speed command. Further, according to the
perfpmesentand ste@lity mmccoriderce wish theauodegl daedontand|loxdisf < ear of
3

the elevator.

According to the present invention, there is provided a control device for a
rotating machine of an elevator for performing speed control of the rotating machine of
the elevator without using a speed sensor, the control device including: speed command
signal generating means for generating a rotational speed command for the rotating
machine; and speed sensor-less control means for controlling a voltage applied to the
'.rotating machine without using the speed sensor, based on the rotational speed
command from the speed command signal generating means, in which the speed
command signal generating means changes an acceleration running curve in a
deceleration interval in accordance with a moving direction and a load of a car to
generate the rotational speed command.

Further, according to the present invention, there is provided a control device




L for a rotating nmachine
of an elevator for perform ng speed control of the
rotating machine of the elevator w thout using a
speed sensor, the control device including: speed
command signal generating neans for generating a
rotational speed command for the rotating machine;
speed sensor-less control neans for controlling a

for WOlotatigg ragMinecf ah Gelévacorr fof AerfoemMBCPeb® cOhfrblOB tHeéSidifting
a speed sensor, based on the rotational speed conmand

macﬁfn@rﬂft e SP/H wRBRALIng] 29@ edgﬁﬂﬁfraﬁﬂeﬂ&rﬁ%ﬁ'a§v1c@n1‘ijc1@dmo

brake for applying a braking torque to the rotating
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direction and a Ioad of a car of the elevator such
to the,gatating: mashipy tvitove PERG B Wsed §EMPRPases o» the refpticeriah speed
regardl ess of the | oad of the car. BRI EF DESCRI PTI ON
com@rnd BENDRAW KNGS oFingandIsigrel gerscdtagandaos;dind griaakedbdr applying a
control device for a rotating machine of an el evator
brak&ge irglien® the rbiatifginehine| inoivhich &h® sE&aNendon&B tdofftol means
Fig. 2 is a diagramshow ng exanpl es of running curves
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is a diagram show ng exanpl es of runnlng | oc
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per rmance o lve COI’]

t|n tor accordin
o g o O R Sl B sbinalelaGaRit ShRiRGih Rithe Srveps gbraiped
Fg ran1shomnng, in a sectlonallzed manner for
eoarcﬁ@s(g 0%1 eidbgcai he  running | ocus in the case where
the load of the car is small in Fig. 3; Fig. 5is a
di agram showi ng exanpl es of running curves of the
el evator during 4
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1is a schematic diagram of a control device for a rotating machine of an
elevator according to Embodiment 1 of the present invention;

Fig. 2 is a diagram showing examples of running curves of the elevator during
the raising of a car;

Fig. 3 is a diagram showing examples of running loci expressed by rotational
speed and output torque during the performance of drive control of the rotating machine
of the elevator according to the running curves of the elevator shown in Fig. 2;

Fig. 4 is a diagram showing, in a sectionalized manner for intervals A to F, the
running locus in the case where the load of the car is small in Fig. 3;

Fig. 5 is a diagram showing examples of running curves of the elevator during




the lowering of the car; Fig. 6 is a diagram show ng
exanpl es of running |loci expressed by rotationa
speed and out put torque during the performnce of
drive control of the rotating machine of the el evator
according to the running curves of the el evator shown
in Fig. 5, Fig. 7 is a diagramshowng, in a
sectionalized manner for the intervals Ato F, the
the loWeAhEf theehts i n the case where the load of the car is
large in Fig. 5, Fig. 8 is a diagram show ng exanpl es
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small during the raising thereof in Enbodi nent. 1 of
of therézevawéwc%ns HYBRITEIRE einyes ofghs devates hgwans Eigodi ng a
runnin%.locys expressed by rotational speed and
out Pig 7tioe giagram showinghia aesctionahasmanier dor the itemals gl to F,
of the rotating nmachine of the elevator according to
the uheing dowos ingthe waseaghend theleaddfabiatars hiwwm Hig 561 9. 9;
Fig. 11 is a diagram show ng exanpl es of running

cur ¥Rs 8q§ aldh@reh SNGWiaE eﬁMﬁ{)I@Q of FinaduSi R Bf e dewér dufing
Enbodi nent 2 of the present invention; Fig. 12 is a

the @gggww&m ﬁgbpgag@ng? oggg\b?ésef?éin%h%o l'evator in the

S€ where t _ _ car is small during the
it Poh A BoFTRE TR by Bios iR gRUTB g gose where

| ocus expresse .rotational speed gnd  output torque
the lgag Pﬁ&l@t %@Pfﬁ&ﬁ P thecrisig (peresh i ﬁ&%c’élfmqn d of the present
. rotating machine of the elevator according to the
Ivepiipihi ng curves of the elevator shown in Fig. 12; Fig.

14 is a diagram showi ng exanpl es of running curves of

an BigeVaisor didgraimngpowineen nmingigrigewsfexpressed bymotatiwd ispeedtand

3 of the present invention;
output torque during the performance of drive control of the rotating machine of the

elevator according to the running curves of the elévator shown in Fig. 9;

Fig. 11 is a diagram showing examples of running curves of the elevator during
the raising of a car in Embodiment 2 of the present invention;

Fig. 12 1s a diagram showing running curves of the elevator in the case where
the load of the car is small during the raising thereof in Embodiment 2 of the present
invention;

Fig. 13 is a diagram showing a running locus expressed by rotational speed and
output torque during the performance of drive control of the rotating machine of the
elevator according to the running curves of the elevator shown in Fig. 12;

_Fig. 14 is a diagram showing examples of running curves of an elevator during

the raising of a car in Embodiment 3 of the present invention,;




5 Fig. 15 is a diagram show ng running curves of the
el evator in the case where the load of the car is
smal|l during the raising thereof in Enbodi ment 3 of
the present invention; Fig. 16 is a diagramshow ng a
runni ng | ocus expressed by rotational speed and

out put torque during the perfornmance of drive contro
of the rotating nachine of the elevator according to

t hepfgUnRiiNg dfgfhe Shing PenrPAEMa e ofthe WRvitdr fil Gie cds where
Fig. 17 is a schematic diagramof a control device for

the fad 8 ke B9 15 REM IR 12 e e NEal iERRBRMAL 341 the present
. di.agram showi ng exanpl es of running curves of the
”“mg?%gator during the raising of a car in Enbodiment 4
of the_ present inyention; and Fig. 19 is_ _a diagram
shotlignd® Banipsan WF%W@‘“&J?%@B‘PW% by el speed and
during the raising of a car in Enbodinent 5 of the
outppt sy dinmgethe i psRoTDESERITRIrveN ool pEt PRERERREMchine of the
EMBCODI MENTS Preferred enbodi nents of a control device
elevitor acorditigtol thg nmamigi dnevesfof dre elebhryr ahown mdtgridi;ng t o
the present invention will be described hereinafter
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elev&tBFaccefcﬁle%{ée ERE A LGRAPRISSt BVeAEGE! eration running
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Fig. 19 is a diagram showing examples of running curves of an elevator during

the raising of a car in Embodiment 5 of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of a control device for a rotating machine of an
elevator according to the present invention will be described hereinafter with reference
to the drawings.

The control device for the rotating machine of the elevator according to the
present invention changes an acceleration running curve in a deceleration interval in
accordance with a load of the elevator, thereby securing both control performance and

stability.

First Embodiment




el evator according to Enbodi nent 1 of the present

i nvention. The control device for the rotating

machi ne of the elevator is conposed of an el evator
mechani sm portion 10, a rotating machi ne 20, speed
sensor-1ess control neans 30, and speed command signa
generati ng neans 40. The el evat or nechani sm portion 10
as a control object is conposed of a car 11, an

i n-Bigr 1lioadclieigietdderda, of a doatrslt deveke OP8 rd@tin@ machine of an
hoi sting sheave 14, a counterwei ght 15, and a brake

elevélt?r a%ﬁﬁdix%%}g&ﬁﬁlbbﬁﬁféng SLPthPhredent ifeRAQY ! dBE (ﬁﬂtrt)h?e\fi(%r for

, counterweight 15 1s fitted to the ca

' L skihng, sheave 14 by, the hoi sting,rope 3.

the rifefing 3R BF RS RP Eeohibodtt o1 R bR M ERE petippdo. o
rotati.n chi ne 20 s{arts rotatin 2@9 after the |

rotatiig Xa¢ cHCRE STHOEIESHEOTER AR58R% SOTRRA pRRedtGonpnand signal
machi ne 20 drives the hoisting sheave 14 to

generaiing andagidy. t he car 11. The speed command signa
generating neans 40 has a storage portion (not shown)
i n Ve devatemmeahgnisurpogsorekt aswlcangrobulectan campeded péit ican 1,
interval, a constant-speed interval, and a

an ind&e bRl detdotit 1205 Bb¥ahg ﬂféﬁ 13! @ heidtindsiRAVANL & SRnfBwéight 15,
generate a speed command as a criterion for the car of

and hNGakd a¥at Fhe ihicas MM GetBRo @b 88l prHRES Bt Bl cat hﬁh and the

runni ng curves prescribe a speed pattern during the

f of, L:he, e o fro r{ain
counffFYERRTLS B 6038t et PATERSHTIE AL IR By bl ove
runni ryes _can.be specified_b attern qf
13, cHEaEe 16 BENER e MRt g Tegort; B R mechipe 20 stars
Each of the running curves may have a plurality of
rotatiig oy #fiarithe Aetaties dwening 20 AoBs FRSHING Jinst RERIBS gpachine 20
rel ati onship between the stop floor and the target
driveg thyoloistingshedwerl 4 te auise/lofvet the ceubhi ng curves may al so
have speed patterns as criteria for the acceleration
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command si gnal generating nmeans 40 then generates a

shownt & | WRidh SRRA CanX%ﬁin%ObV&ﬁ%nr OlcadlbRfoMB M08 2
20 according to an output of the in-car |oad

constant-speed interval, and a deceleration interval are stored in advance so as to
generate a speed command as a criterion for the car of the elevator. It should be noted
herein that the running curves prescribe a speed pattern during the movement of the car
of the elevator from a certain stop floor to a certain target floor, and that the running
curves can be specified by a pattern of changes in speed, acceleration, or jerk with time.

Each of the running curves may have a plurality of speed patterns depending
on a moving distance or a relationship between the stop floor and the target floor.
Further, each of the running curves may also have speed patterns as criteria for the

acceleration interval and the deceleration interval.

The speed command signal generating means 40 then generates a rotational




detector 12 and the stored running curves as tine
passes after the car 11 has started noving, and

out puts the generated rotational speed command c(r)*
to a voltage conmand cal cul ator 33. The generation of
the rotational speed command cu* will be descri bed
later in detail. On the other hand, the speed
sensor -l ess control neans 30, which is conposed of a

speeB\éMﬂrﬁh\ﬁ@ f:Sfor ’rot% 1ﬁ% affthe %gta@&tr&iﬁ Bfan S\R?ﬁr ee car load

vol tage conmman at or app les a
t hi 20 th
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the rotati onal speed command co* generated by the
calcglpwe d3. c dhergpepratiognel thg seferienal speedecommand @havilh be described

t hree-phase current i detected by the current
laterdetlemtior 32 wi t hout having the rotational speed of the

rotati ng machine 20 i nput thereto, and outputs the

genemnahe gthéphdny theCsparbsta sot=ledsontiel iW¥idsi3oy ehidhris 3dmposed
Further, the PWMinverter 31 applies a t hr ee- phase

Wﬂﬁeffcﬂﬂ LhQirfeltt Qétleagr %%ﬁ r{ﬁe %Qlt%gsc%%n%d dll&iator 33,

gener at ed vol tage command oper ation o

appl ellgevgf? Le 9@%’&&% tLQt'he r&g‘ilfg [’n(%&]llﬂg 20% w1h1I {]IF havn\l’%m%or&natlon

ase ron- funni
J%ﬁh,? tor ue of e br will be descrlbed
‘mﬂﬁﬁpﬁ tag ?taﬂ Rt ?\reF’he case where the

accel eratiqn runnlng curve and the braking torque of
t heMsiraspeqtieallyo the Nalgsdcommard splgalats 3§ Ernarafes |aoHeftage
of the car will be described. Fig. 2 is a diagram

comslaodi vigbasedngl ¢l oftatiemahispepde oomasndfot igenahted diyothe speed

during the raising of the car 11. In Fig. 2, the axes
comfind bigaalggachens mefni40t dnde, thesachhhbecudneasi deect«altdi thaterrent

represent the position, speed, acceleration, and jerk
dete&tbr 8D QitGat hh¥ingBPRRAIOABI Speedof the rotating machine 20 input thereto,
and outputs the generated voltage command v* to the PWM inverter 31. Further, the
PWM inverter 31 applies a three-phase voltage v to the rotating machine 20 based on
the generated voltage command v*.

Next, the operation of the control device for the rotating machine of the
elevator based on the acceleration running curve and the braking torque of the brake
will be described.  First of all, the operation in the case where the acceleration running
curve and the braking torque of the brake are not changed in accordance with the load
of the car will be described.

Fig. 2 is a diagram showing examples of running curves of the elevator during

the raising of the car 11. In Fig, 2, the axes of abscissa represent time, and the axes of

ordinate represent the position, speed, acceleration, and jerk of the car 11 respectively




and sequentially fromthe top. The speed conmand
signal generating neans 40 has at | east one of the
runni ng curves regarding position, speed,

accel eration, and jerk stored in the storage portion,
thereby making it possible to cal culate a speed
command that is generated as tine passes after the
start of the novenent of the elevator. Each of the

and k&uBhtlyCRis M aBe @lp. t Mhe SheRM ¥bMmand sfndl gehefiig Bfeans 40 has at
di vided into acceleratlon intervals (mhlch correspond
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magHpelu@é the rupning sueres afathe sphesatbroin Fighd cat heidigided into
machi ne 20 has reached the predeterm ned value. In
accekirgfionZinteneals Gdnet cortespaelad intatvals\Aa B, iaad i indehiediethe bottom
Strictly speaking, however, a constant-speed interval
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acceleration is held constant. In the interval C,  the
the gelghng yaechyte 20 &rereached thecpredeiersniner vahen blac Figes2, no

zero. By the sane token, the details of the
consthmt-epesdainitamali 13t élmtadtectii Vitdetlly ispeakirghehomlevere 4 nomstanaspeed
Db E, and F are as follows. In the interval D, the
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interval E, the magnitude of acceleration is hel d

interv@AINS 28 Mhe labiNinteteal MR MRLIefatioh MGerAPAM qﬁtepvfal D as the first
accel eration decreases. Fig. 3 is a diagram show ng

interSXANRAS FecBerdi A BBl OC! expressed by rotational

The detatls of the acceleration interval divided into the three intervals A, B, and
C are as follows. In the interval A, the magnitude of acceleration increases. In the
interval B, the magnitude of acceleration is held constant. In the interval C, the
magnitude of acceleration decreases and then becomes zero. By the same token, the
details of the deceleration interval divided into the three intervals D, E, and F are as
follows. 1In the interval D, the magnitude of accelération increases from zero. Inthe
interval E, the magnitude of acceleration is held constant. In the interval F, the
magnitude of acceleration decreases.

Fig. 3 1s a diagram showing examples of running loci expressed by rotational




9 speed and out put torque during the performance of
drive control of the rotating machine of the el evator
according to the running curves of the el evator shown
in Fig. 2. In Fig. 3, the axis of ordinate represents
the out put- torque output by the rotating machi ne 20,
and the axis of abscissa represents the rotationa
speed of the rotating machine 20. The running |oc
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and X Ripbepiwaseriesenis ae fotatiopal speed of the Frtatinganashine 2 The
the origin again upon the stoppage of the elevator. In
runnang locoshoss inFig 3andidate fexaraples irowhigh dhe inyerds elficienby ot agear
11, there arises a difference between the loci in the
for dnheting ol lafistingeheaxie 3 4 @hd dictiotsding machige 28 tedetivis is lass. a
di agram corresponding to Fig. 2, the running |oc

dur iTRg JpBRitihaipoim Gofoachner 8R! rubing Aot sfidwiPlin IREUS draws a
toward a power running side is observed in the case

cloof Rk %&Eefr&ﬁatge ﬁficiﬁi@e io? %ﬁ ci'ri'gi%I %gb@glﬁfstﬁr@%fctﬁ‘f refe%gt%?igﬁasses

to the runnin ocu ndi cate ernate long a

shor.t sh l.ines ipn Fg., 3 and shift of.locu :
ehrogoite 8 PgtaRERad s ol dbiaiioedt 48t hioofE Wuming 1o
wher e e load of the car 11 is small (as_corresponds
the yiginity e%ﬁﬁmgﬁbagaabwm the S oRPS %&hgggwqrd [ #feordings yith a
- 3). In addition, an unstable range as a | owspeed
differenye hetvegen eads i dlee ¢an 1l hhereaarises pidifferenns tiehwkeatthefoci in the
machine is used as the rotating machine 20 is
direc¢tidnusfiithatad of wrdinge. 3Fig. B tshowss, ap padiegramfgooms@onding to Fig. 2,
rel ati onshi p between each of the running loci and the

the HARin@DIo6i dirdi0thel Risfigdof thet f2t11t he\ PlERSFHURCAN RGN at fdwer
unst abl e range depends on the | oad of the car 11.

runnTﬁ?.%id%ﬁ’obisé}védqﬁ tﬁ@r?%e%%feethg RSudCHihel dari1$ i BERQYs cdrf&ponds
unst abl e range is passe
to the running locus indicated by alternate long and short dash lines in Fig. 3), and a
shift of locus toward a regeneration side is observed in the case where the load of the
car 11 is small (as corresponds to the running locus indicated by a solid line in Fig. 3).

In addition, an unstable range as a low-speed regenerative range in the case
where an induction machine 1s used as the rotating machine 20 is illustrated in Fig. 3.
It is apparent from a relationship between each of the ‘running loci and the unstable
range in Fig. 3 that the passage through the unstable range depends on the load of the
car 11.

That is, in the case where the car 11 is raised, the unstable range is passed

through when the load of the car 11 is small, but the unstable range is not passed
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t hrough when the |oad of the car 11 is small, but the
unstable range is not passed 10 ----- -- -
-------------------------------- t hrough when the
| oad of the car 11 is large. As will be described
| ater, in the case where the car 11 is |owered, as
opposed to the case where the car 11 is raised, the
unstabl e range i s passed through when the | oad of the
[ t ta apf |
throfil whe {5 JoRl BFahhlr f10F IRS" CR) ) RREru i AR SAE Lose
man

I S.a diagramshow n i n sectional.ize ner. for
whete, %, G o /5 10 skt AR opp R 16 PR WISEELh Fett HescRisgd. the
ere the load of the car 11 {s.small in Fig. 3. In
unst%ﬂa range is ppised irqugly WB?‘HF}ﬁgIP%A Peprssent & @f@ Btk g unstable

torque output by the rotating machine 20, and the
rangg ¥ mot ppssad sy pedawhepihe daadtof thengar d bisssmabnal speed of

the rotating machine 20. In Fig. 4, the elevator

f ol Fipwd i¢ hdidgoashawing hia a settesnalikeddmaduoner figr thbéntervals A to F,

starting thereof, passes through the intervals B and

the 1Gnniaf dodul @M tHeRASN REerd thldad of pRechr 1 @hall tnfﬁF., 3.t 8 Fig, 4,
el evator starts decelerating fromthe interval D

e PSRRI R DL oy AR50

t he el.at i onshi et ween the running intervyal nd
the siEot g B B R AR B M Pl RSV
pay. atiention to the case ere.the Joad of the car 11
dta ol mfr%levaéwe%“fwe 4hg Jpous ¢n ¢ ‘&Fﬁﬁarle‘%td“?“ﬂ%ﬁ]iet Harting
rel ati onshi p between the running intervals and the
therqpfspaspiscthrangh dhg mtervels Brand G, gndshessisaghys aoatsdyspeed.  After
attention to the interval F precedent to the stoppage
that,ghe tlewatet shemit deceleFatgg o shaintkirag 3 npastes whioggle denpleesils E

of running curves of the elevator during the |owering

and @f ahbehedistobd. Bubng hd lrhisiahreft e @ Ot & apparédiafromSthe
reverse in direction to the operation of Fig. 2. In

relatfonShip beth e AXGEnAhe 3REMaBSHd BRNERGPIe fahPBin ?%d 38t it is
axes of ordinate represent the position, speed,

nece?s%?f k& rp% ia&@ntio%nt% ﬂhg rclﬁseotvvhglt%ethg Fbad of HESOF cltli % eslnyall. More

specifically, it is apparent from the relationship between the running intervals and the
unstable range in Fig. 4 it is necessary to pay attention to the interval F precedent to the
stoppage of the elevator.

Fig. 5 1s a diagram showing examples of running curves of the elevator during
the lowering of the car 11. Fig. 5 illustrates an operation that is reverse in direction to
the operation of Fig. 2. In Fig. 5, the axes of abscissa represent time, and the axes of
ordinate represent the position, speed, acceleration, and jerk of the car 11 respectively
and sequentially from the top.

As is the case with the running curves of tﬁe elevator of Fig. 2, each of the

running curves of the elevator in Fig. 5 can also be divided into the acceleration
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and sequentially fromthe top. As is the case with the
runni ng curves of the elevator of Fig. 2, each of the
runni ng curves of the elevator in Fig. 5 can al so be
divided into the acceleration intervals (which
correspond to the intervals A, B, and Cindicated in
the bottomrow of Fig. 5) in which the magnitude of
the rotational speed of the rotating nmachine 20 is in

| 1nter¢fd:n Whilk @%e@gn(ﬁ RAGRI 11'&91’@ spﬁ,%j &8 Mg e g‘r’lh Yfe R&&qn tRE of

leration’inter vaI S correspon

ter nd i.cat tomr

Fig. H] gl)ciﬁ]ﬁe mg%lﬂj% & éh gogathf)fa %pee %ng f,) &)8% éréac 1rneqlf0 1§ in
belng top er the nmagpitude of the rotation

the prpeesy) of 6?%5’&1@ % Bfeéﬁeﬁamﬁ%ef%ﬂﬁearzgth@a%ecrﬂ@%ﬁédnteﬁ@ s (which
predeterm ned value. The details of the accel eration

corrgspensk tpcthe #itervale &, iFatand Fhiadichtied én thetbettoml rowpof JBg. Jhnig widch
are as follows. In the interval A the magnitude of

the cactkisanabé process of bameStoppad hfier the ntagninale dB,thd treational speed
magni tude of acceleration is held constant. In the

of thé Fét@ingahadhind TehasTeghed tHerédetarmarietREl on decr eases
- and then becones zero. By the sane token, the details

of Tﬂl@d%ﬁﬁ%f?ﬁ@ﬁde& ratiBh Gt MRhI cﬂ?ﬂﬂiatfﬁl% {h@ttfﬁ'eE E‘gerrvs'iﬁ € B, and

interv are as i nterval
C ar‘ip r“%s %cﬂf%ws. $Udﬁt%alﬁﬁctﬁgn§%a%tniu? eo O?cc g EP% rlr CI)‘(I;ES S qn the
. hel onstant.. In_the interva tude o
interygl c€=l atPegH Tl c Pl acceleratigng s Jeeliiscoaﬂarﬁag?%ﬁ#% Wa{; C, the
exanpl es of running |oci_ expressed by rotational
magrivde Pf #serlgatipudeareaset andithen hgcemes 760.f oByrdltfcamss token, the
drive control of the rotating machine of the el evator
detaibscaiothd | degelemtiomentervahdivgled untoethe dliree mgemhlsviat By ashbvare as

in Fig. 5. In Fig. 6, the axis of ordinate represents

follotvie Tiughp titetval DU eheOnighitud®wf hdvelerploatihdigaseRebinngr@ 0, In the
and the axis of abscissa represents the rotational

1nter§£eEdtlQ:f miaBfinfdet 8 LAQIRC Rendl- cohEnOPah Qhé NBteRA TH the
each of 'the running loci shown in Fig. 6 draws a

magrflhﬂglﬁr%éc%lelrﬁ%ﬂsdeg{%agggst he vicinity of an origin after

ng of the el evator, passes

Fig. 6is a diagram showing examples of running loci expressed by rotational
speed and output torque during the performance of drive control of the rotating machine
of the elevator according to the running curves of the elevator shown in Fig. 5. InFig.
6, the axis of ordinate represents the output torque output by the rotating machine 20,
and the axis of abscissa represents the rotational speed of the rotating machine 20,

The operating point of each of the running loci shown in Fig. 6 draws a
clockwise locus from the vicinity of an origin after the starting of the elevator, passes
through the second quadrant and the third quadrant, and then draws a locus returning to
the vicinity of the origin again upon the stoppage of the elevator. In accordance with a

difference between loads of the car 11, there arises a difference between the loci in the
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t hrough the second quadrant and the third quadrant,
and then draws a locus returning to the vicinity of
the origin again upon the stoppage of the elevator. In
accordance with a difference between | oads of the car
11, there arises a difference between the loci in the
12 direction of the axis of ordinate. Fig. 6 shows, as
a diagram corresponding to Fig. 5, the running |oc

dire€titid Hthe RRis| PRdinig. OFipt Banhews, ok difgah ddreSporddfl® Fig. 5,
toward a power running side i's obsefved in the case

the Mﬁﬁ{n% ﬁ)EledLllIﬂ%dt flo%@r‘?ngﬁg‘f thbleak 91! aAlgst%éfﬁ tlcfl:%F gﬁ\gﬁgﬂﬁower

runni ocus | cated by
Lt das| Fig. 6) hift of | |
r”““r‘%%vﬂf‘%“a" Pageh i e P @fea%?heéoaéﬂ%@% Eﬁd Hlﬁs Bres B8 Eresponds
e.the load of the car 11 is (as corresponds

wher
to theoTunRing, lapis wawpf&éd)sy lismagslong ang sa0§ cﬂaﬁfu lingshig Kig. f), gnd a
6). Further, an unstable range as a | ow speed
shify efglemes totavd aregegeratipn side ig gbssrvedanghe aﬁselwicm;thednad of the
machi ne is used as the rotating machine 20 is
car 11 isssiall #4socbriespdtidg to the ritningslocapipdicetet bi maolidline in Fig. 6).
rel ati onshi p between each of the running loci and the

unstraih&, sP08LatIE rankt 8s a fovy-RAded!BErRASISA Bgk mégéasé %ere
unst abl e’ range depends on the | oad of the car Tha

an 1haﬁxct1b@ hdlfineas GsS fie trB“%n&%Bla%l%ﬁé 20 19%%&% g% ig 6 h It is

unst e range 1 s passed rough when

app TS0 S RERFIR ety et PR dufribg G el gfns AR She

. bed above, jn the case where the ca

Fig. %atf%té € P%Séa&?ﬁﬁwggﬁt epBleaIgs dengils opHbe @a& of hejcar 1.
Iomered the unstable range is passed through when
t he Thatals, B the isasecwhere the sarshpis| lowed, theaingiableamnge is passed
range i s not passed through when the |oad of the car

throfigh when thedend dfithe car 1il 3s largd] bugrtbenusdtadld ragge ismoépassed through
sectionalized manner for the intervals Ato F, the

wheh Wiload of RUSr 1D id Ml ase WeGiRdtAB6vd, @R theQfasd WRer@ahe dak 11
is large in Fig. 5. In Fig. 7, the axis of ordinate

is rsﬁ&ﬁr as %Bgo Sseling tﬁé‘ tcﬁ’éét wh&t GHE cﬁ’xl'”i PW 1dWerbd18hé %ﬁ%l@ Qange is

machi ne and the axis of abscissa represents

pass[e&) rtlﬂ‘Bﬁé’H@her?@l@ §6hde tﬁeh(?ar rﬁﬁ?&hﬁ@ bﬂ%‘%‘dﬂ&a@l@ Tange is not passed

through when the load of the car 11 is large.

Fig. 7 is a diagram shoﬁing, in a sectionalized manner for the intervals A to F,
the running locus in the case where the load of the car 11 is large in Fig. 5. In Fig. 7,
the axis of ordinate represents the output torque output by the rotating machine 20, and
the axis of abscissa represents the rotational speed of the rotating machine 20,

In Fig. 7, the elevator follows the locus in the interval A during the starting
thereof, passes through the intervals B and C, and then reaches the rated speed. After
that, the elevator starts decelerating from the interval D, passes through the intervals E

and F, and then stops. During the lowering of the car 11, it is apparent from the
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In Fig. 7, the elevator follows the locus in the
interval A during the starting thereof, passes
through the intervals B and C, and then reaches the
rated speed. After that, the elevator starts

decel erating fromthe interval D, passes through the
intervals E and F, and then stops. During the

| onering of the car 11, it is apparent fromthe 13

relatr&;kmblﬁaaﬁ&hnhb%ﬂmg ihtBSals Ui 1A6 unSiaBleViahge aNBigt Bethat it is
unstable range in Fig. 6 that it is neceSsary to pay

nece?s[a}f% IP%E a{'tgntfoﬂetoc@g eca%ﬂ‘? %gret '@1@ llagcﬁgf e {:J}el caf lta%. ' Rore

speci parent from

nshl be we e |nt val s. and th
Specﬁf?gﬁ'saa? B PRRaL PG CpRED Peloiedh feriloingymetyafiagpd the
ttention_to_the, interval F pr ecedent to . the stoppage
unstalle rRge &1 Bigaf Bt it g ngegssAppArnan ateRtinn te ke intred &ipgeedent to
that it is necessary to pay attention to the
the stapiphgawiithe elmateespects. (1) In the case where the
speed sensor-less control neans 30 is used, it is
nechsisappartia foary thé fergoiay tha it henérbaryab phy laftﬁﬁﬁ)de{btthe
to the stoppage of the elevator, regardless of

folloWef KRS rekfi@tscar 11 is raised or lowered. (2) In the
case where the car 11 is raised, it is necessary to

pangtﬂlethét% %vh% th@ssp%\ﬂfséng?ﬁlegsf c&ﬁﬁ) Cfﬁéangl?vo 18 dsed {t is

dec € case ere e car ower e

IS ecess tten s the | oa

necellyy (5 Pihafalih Jo PR iRt ' pieBRient 355 sPags? 25 7% levor,
0 er nci pl.e of the control device for the

rega Wg‘%ﬁ%kth?ﬁ"é Idfis ARedOr &PsTet- according to
Enbodl ment 1 of the present invention wll now be
des@ by, capy wherg the car Ui iagnised, dthiswicerysasy dorpaxeiont attention
runni ng curves of the elevator during the raising of

~ as thehlead axf thd cami EdbodiseentInithefcasdhevhpreethe ndar ilhvieibwerrd, it is

In Fig. 8 the axes of abscissa represent time, and
necebdafy YRS n@ire Qi &itidALS tHedPIESBRAE cardGhtedsal i on and | erk

respectively and sequentially fromthe top.

In the light of the foregoing, the operating principle of the control device for
the rotating machine of the elevator according to Embodiment 1 of the present invention
will now be described.  Fig. 8 is a diagram showing examples of running curves of the
elevator during the raising of the car 11 in Embodiment 1 of the present invention. In
Fig. 8, the axes of abscissa represent time, and the axes of ordinate represent
acceleration and jerk respectively and sequentially from the top.

In the acceleration running.curve of the elevator in Fig. 8, there is no problem
in the stability of the speed sensor-less control means 30 from the aforementioned
interval A to the aforementioned interval E. 1In the intervals A to E, therefore, the

acceleration running curve shown in Fig. 8 is identical to the acceleration running curve

shown in Fig. 2. In the interval F during the raising of the car 11, however, when the
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In the accel eration running curve of the elevator in

Fig. 8 there is no problem in the stability of the

speed sensor-less control means 30 fromthe

af orenentioned interval Ato the aforenentioned

interval E. Inthe intervals Ato E, therefore, the

accel eration running curve shown in Fig. 8 is

identical to the acceleration running curve shown in
loadFbfythe2carl M Ghemian}! @intlg Cwdes iaBorting forivhicA%he midifude of

car 11, however, when the 14 load of the car 11 is

maxglfﬁsﬁh erk RUSRAIRG HEMN Y S% &le& 8f Bl RGrhQ nrmtﬂhﬁ@ & %T’?Q?ﬂfvetw%th

ximumjerk is smaller than | e case

Rl BB HER L SRS i P h LA B b

inthe interval F of Fig. 8). In the interval F
8). during the raising of the car 11, when the |oad of the
car_11 is large, there is no need to pay attention to
t helnuthe tngprval %ngeg ths rgismerofifbel carbldywhen thedeast efrthe camil is
sane running curves as shown in Fig. 2 are adopted (as
large; dheresipamd se¢d to gay tawnliomes tha uhbteble ntegevad dEscobedriahove.
8). As described above, the magnitude of maxi num jerk

Thereforé, atlel6@fe anthitdeurvéd A0gRbwadinas | Dare RHRAN(ad Sorresponds to
prol onged, so the period in the interval F in whic

dott&dNHRY GSthk MnteARFELELRL Bpn are observed is prol onged.
However, the speed sensor-less control neans 30 can

IR SUA LN LGB RS 904 210y o

ence can cont Ing na

i,l e .ayaidi t he unstabl e range., Fig. i.S a.di ggram.
slocdRhAEFGY P APOTVEL “GRns PRCGE o8 4 Fin @ R dnges in
where the load of the car. 11 is small during the
accelegptionige phisFvedis prrlengsddi Hemever, e sperd sspsdeps control means
invention. As described with reference to Fig. 8, in
30 cathechigvearredirctionciilowegpedderegeriesitiog tofquetdnd henre dah, contrelthe
the load of the car 11 is small, the nagnitude of the
rotatim@xhaahine 26r dtablglwhila gveléiglthRe aistabie tagige educed to
i ncrease the allocated period of deceleration jerk and
Fig. 9 1s a diagram showing running curves of the elevator in the case where
the load of the car 11 is small during the raising thereof in Embodiment 1 of the present
invention. As described with reference to Fig. 8, in the interval F during the raising of
the car 11, when the load of the car 11 is small, the magnitude of the maximum jerk
d'uring deceleration is reduced to increase the allocated period of deceleration jerk and
increase the allocated period of deceleration time.
Fig. 10 i1s a diagram showing a running locus expressed by rotational speed and
output torque during the performance of drive control of the rotating machine of the
elevator according to the nunning curve of the elevator shown in Fig. 9. In Fig 10, the

axis of ordinate represents the output torque output by the rotating machine 20, and the

axis of abscissa represents the rotational speed of the rotating machine 20.
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i ncrease the allocated period of deceleration tine.

Fig. 10 is a diagram show ng a running | ocus expressed

by rotational speed and output torque during the

performance of drive control of the rotating nmachine

of the elevator according to the running curve of the

el evator shown in Fig. 9. In Fig. 10, the axis of

ordi nate represents the output torque output by the

r ot Ak isRGvATBCFigNED, 20 thedM@rviahB dudid sheQhisMR A ISS@r 11, when the

represents the rotational speed of the rotating

: i.ne,.20. : ' [ o [ I

load e et i P Weh uh pdfdind Rodcpfe' U RN o Taree
the.cay 11 is snmall,  nanel when the.rotating machine

regeifGlocdit 1n3h B et SRR ie ANGEPHE 6f HiF Bt jebtoring

ange,. t he ni tude of the maxi.num,jerk durin .
| dece[fé%&néﬁ 5?4“6%{3 Tgosm?rsaﬁ?é’%alﬂ%aﬁeﬁ PeHas af @%élegﬂuoad%r%@&d increase
eriod of deceleration jerk and increase the

the aﬁpcai@fbp@wdg&rdie@ﬁier@fwmmel eThusi the speadsensiindess comteolapans 30
sensor-less control neans 30 can avoid the unstable

can avaitbthe costalds pordicngedpontiopis peesherd geperaioron. That
is, the acceleration running curve is changed in

acCPRrA3EaRe Wedelerdtivn iRdfs clfvelifEhahgéd IlaccdRlahfiwith the load
rotati ng machi ne 20 does not need a | arge regenerative

of thi QL0 s Ehetrla%tin% ?i(’)é(l'cﬁiﬁg 68 ngsglng neéfa ﬁr%fqi%%%&era[tfargfgrggg [glqhe

sensor-[ ess con nmeans an avol

regenerative ran eading to instability. T .
low- G IEIE, 15 4 AOUE L8 RHEP s Bord PR Bir5) e 3G oon vpid the
small in the inte[v | F _duLjng the raising of the car

low-§peef| segeReratvensags (cpbae soissBbWFY h 1 of erence to Figs. 8
to 10. However, with regard to the operation in the
cas Bhepperatiqnia theease shererthe dopd of the epr (14 igyemalhin thpénterval F
interval F during the |owering of the car 11 as well,
duringhthe rasing péde caeybhartaen describathgwve eaidi mfprénoe to Figs. 8 to 10.
instability can be avoided in the same manner. That
Howieger, WAtk Bedabi®td tha8p@htidria tB@fasd Whefe th@lddd of the dae 11 is large in

interval F during the Ilowering of the car 11 as well,
the ihfeevaTBYBhEAL ereOfoweRRg HRXMEEER | ERK vl kROIIRGREE 1B dnRtive
range leading to instability can be avoided in the same manner.

That is, when the load of the car 11 is large in the interval F during the
lowering of the car 11 as well, the magnitude of the maximum jerk during deceleration
is reduced to increase the allocated period of deceleration jerk and increase the allocated
.period of deceleration time. Thus, the speed sensor-less contrbl means 30 can avoid
the unstable range corresponding to low-speed regeneration.

Based on the foregoing principle, the speed command signal generating means
40 of Fig. 1 operates as follows to avoid the unstable range corresponding to low-speed

regeneration. In outputting the rotational speed command m* in accordance with the

running curves, the speed command signal generating means 40 changes the magnitude
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Is reduced to increase the allocated period of

decel eration jerk and increase the allocated period
of deceleration tinme. Thus, the speed sensor-|ess
control nmeans 30 can avoid the unstable range
corresponding to | ow speed regenerati on. Based on the
foregoing principle, the speed command si gnha
generating nmeans 40 of Fig. 1 operates as follows to

of tiRViRE&elall6n HIBIRRLSYd RIBEInER A1 $SRANAI N etold ih %&%@ggportion,

regeneration. I'n outputting thé rotational spee

ina%%gﬂ@ggggﬁéé%#%ﬁﬁﬁglgégq?_mﬁth the running curves,

gnal” generati ng neans 40 changes

t he ni tude . 16, of thg accgleration_ruqnin curve in
t he TPAY Br JRIAENS \HhY S ithe SPESH RPTITANGhi2al sgexgiating means 40
ortion, in accordance with a |oad Wof the car 11.

P ) .a .
redupgpthe jimaximpm,od thy magmiwde efthe jerkdn Shsciatercad Frasibe load Walof the
ggnerating means 40 . reduces the maxi num of the
car gemtpasesytherabfy mvdreasingrthe itodated tinn of degklefatias jérkén tieddteWal F
of the car decreases, thereby increasing the
in tlel jedcamamgt dure. ofin dee&ings Aitican thesgeed Romtint MgV %&neFating
in the jerk running curve. In lowering the car, the
meaRPEHE LG TR Fha SinAebf BE AR ﬁﬁd@oftﬂ@%ﬂg‘ infle [EAVEIGS 4 t{ﬂ@ 'lload
maxi mum of the nmagnitude of the jerk In t%e I nterva
I | . A1 . e therehy . . ..
W oftnd OF 138l Thorb A nklasihd MAIGET me PPIG s g in
the interval .Fin the jerk running curve. Mre
ﬂw‘E%E%? ﬂ%gFU??IPﬂ%n§ﬁ@@%'connand si gnal generating
nmeans 40 has the acceleration running curves durin
{ heMost Speratcallh Fiswsters Fosmangesignal gemeratipg apeanavid bas the
rel ationship as described above, stored in advance in
accelanatioft IARIGR cpoes derng the raisipgrnse lawering oflthe edri tly which have a
| oads, thereby making it possible to change the
relatanskepas dedcahed sbuviengored i advahce dahostdage @omiointin Fdtponse to a
| oad Wof the car 11. Alternatively, the speed command
plurﬂit? o |loadg&ﬂ@ﬂé_5§r nR@inFERRSssile BRYhAY Shd RReMARASuMing curve
al l ocated period of deceleration Irnterval and naxi um

in adcBFdindith ARAoadN 6PiHRIGr TR NRRBhIRIAL thedPeddOSthh MY signal

expr essi ons

generating means 40 may have the values of allocated period of deceleration interval
and maximum jerk for load, which are mathematicized as function expressions
separately during the raising of the car 11 and during the lowering of the car 11, stored
in advance in the storage portion to make it possible to change the acceleration running
curve in accordance with the load W of the car 11.

Further, the speed command signal generating means 40 may store a
differentiated result of acceleration, namely, the jerk running curve instead of storing the
acceleration running curve.  Alternatively, the speed command signal generating
means 40 may store an integrated result of acceleration, namely, the speed running

curve instead of storing the acceleration running curve.
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separately during the raising of the car 11 and during

the lowering of the car 11, stored in advance in the

storage portion to nmake it possible to change the
~acceleration running curve in accordance with the

| oad Wof the car 11. Further, the speed command

signal generating neans 40 may store a differentiated

result of acceleration, nanely, the jerk running curve

| NnstARaéditle &) BiibBEinidAe 1 8f IR BfedbdtORvénHon] M §JekY Lommand
Alternatively, the speed command signal generating

) | . ' | : .
senlEgiall Wios LSgeeh | e aans e Al ot s
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_ the interval in which the magnitude of acceleration

diregiay efatbe sai and the laed ef dheagar,athereby mnking it possildd o pralong the
the stoppage of the elevator, in accordance with the

allogatad e idiwlach ichange$ it hecebaati@ndret dimetvedd Diust ke davator is
thereby making it possible to prolong the allocated

stoppéd'® 4 florhil @bcctdian@egeriod WikGehe 1édd Wofahe cRIS ¢4 during the

hus, the elevator is stopped in a nornal

raisiﬁg BRI RE Watn BRNbACWEER. L1 A& dlg}éﬁ%\ﬁl%% nﬁkﬁw{/ﬁg{gl%%go%\?o the

arge during the raising thereo

: ' [ L .duri he..l ' h fo
o e R B T PSP 35 o
h A1 [ . I'n. addi.tion, t
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or. when_the |load Wof the car is large during the

- whep ghgelopd gV ik dhe et is dasge dpdeg) thedqwisring gheseoicibatspend sepspadess

can control the rotating machine in such a manner as
conttad raeasis deanheontigh $hea bbteting mepehiner inespbralimegnéoas to avoid the
| ow speed regeneration. As a result, a control device

unstiflé range @batipdgding ehldve-spdedaiBz@letMidhor AvhI redultakestroitdevice
possi bl e to suppress an increase in the noving tine

for f{o;%ﬂﬂ?in?ifﬁ?fﬁtdf fan \MEvh@r SAECH tREksGPPEEBle BALHREIPACRRAY in
the moving time of the elevator while securing control performance and stability in
accordance with the load of a car of the elevator can be obtained.

In the aforementioned Embodiment 1 of the present invention, the method of
changing only the time allocated to the interval F in accordance with the load of the car
has been described. However, the present invention is not limited thereto. It is
sufficient to change at least the allocated time of the interval ¥ in accordance with the
load of the car 11. It is also appropriate to collaterally change the allocated time

lengths of the other intervals as well as the interval F in accordance with the load of the

car 11. Inthis case as well, a similar effect can be achieved.
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accordance with the | oad of a car of the el evator can
be obtained. In the aforenenti oned Enbodi nent | of the
present invention, the method of changing only the
tine allocated to the interval F in accordance with
the | oad of the car has been descri bed. However, the
present invention is not limted thereto. It is
sufficient to change at |least the allocated tine of

- SecanEnmbadanatal F in accordance with the |oad of the car
11. It is also appropriate to collaterally change the
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changes the magnitude of nHX|nun1Jerk in the interval

presqnt ivgnigen: ¢re@ateledaxiaeHor keotpiingamyvivte efiva devetaiawhish shanges
illustrated. In Enbodinent 2 of the present

with| timerthé oate of clomge oh ateslemtod ar jarkr pteaedent imaeHiatedy ab the
an el evator, which changes wth tinme the rate of

stopgagangahé rlevstoe gl Mclahgngrilfe PiagaRCRNSS makBeindj@kYin the
to the stoppage of the elevator instead of changi ng

1nter{ratleF NRANIbE W8 edMBHEWSBNSET Keiife tf&ethe' Rk &in pa}naghmé’\"olf lthe

be described. The control device for the rofating

elev#'ﬁrciycr Tl tot]:ﬂﬁbo ]!Elgl\{t% Sf th@ &%Ez It i 11151811 @?cﬁgtrumntgé 1n2th8 same

Inventron rs ¢
in Fig. 1. Fig. 11 is a diagram

nwn@%@%ﬁ d“b%zﬁ%wgs runni ng curves of the el evator

during, . the ra|3|ng of the car 11 accordin

Enbdéi helie dagimpehewingsxanples pBRANGFurves ogtbg elevatpr during

the axes of abscissa represent tine, and the axes of
the raiigz odtee ¢aspi eseondingciodmbadimont 2 afthejpesskntfingentione In Fig.
11, tltleogxes of abscissa represent time, and the axes of ordinate represent acceleration
and jerk from the top.

As is the case with Embodiment 1 of the present invention, there is no problem
in the stability of the speed sensor-less control means 30 from fhe interval A to the
interval E.  With regard to the interval F, when the load of the car is small during the
raising thereof and when the load of the car is large during the lowering thereof, it is |
necessary to pay attention to the unstable range.

In Embodiment 1 of the present invention, as a measure to avoid the unstable
range, the running curves are changed such that the magnitude of maximum jerk in the
interval F becomes smaller than in the case of the normal running curves. In

Embodiment 2 of the present invention, the period in the interval F in which changes in

acceleration are observed is prolonged, and the jerk in the interval F is changed with
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As is the case with Enbodi nent 1 of the present

invention, there is no problem in the stability of

the speed sensor-|ess control neans 30 fromthe

interval Ato the interval EE Wth regard to the

interval F, when the |load of the car is small during

the raising thereof and when the |load of the car is

| arge during the lowering thereof, it is necessary to
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of the present invention, as a freasure to avoid the

uns 2 . f [ re ed such . .

ot NS ey R e e a1 SRR A U Tising

becones snmaller than in . the cas the normal rynnin
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unlikge thel easetaf dhe apenal yyanips gurves s o Réerjedl withnaftenken jpaidkto the

inthe interval Fis changed with 19 tine w thout
unstatiamgiged(as lserrespgndst tedwlid flinemxi thenmjeeval H of Fige 1int Vkal the

F. That is, in the interval F, when the |oad of the
loadadtthel dari 19 is aagd diHingi the rdidigg thar<if Herelififs @edd, torpaRnttdtion to

curves according to which the jerk of the car 11 is

the GRABELAnYE §NddsciBed MEhERIHBR C868. es_tsﬁ‘tein%}{tﬁﬂ{ 50 ‘{hﬁesame

running curves are adopted wth attention paid

T L

- i s lLarge f@ring the raising thereof, there is no need
interya 8§ﬂ§t ntion to the unstable range as descri bed

i n Enbodi nent .1 of the present invention, so the sane

r unMang seerfieadlyathes spsash copnang, signal gengigtipg appapa 40 has the

corresponds to dotted lines in the interval F of Fig.
accelerjtionyneing suties derang the reibing epé davermgditbe sirgd atvhich have a

generating neans 40 has the acceleration running
relatmship as described htevey aoet hgadvadced @wvle stoghgetpoitivn it a¢spddse to a

whi ch have a relationship as described above, stored

plurlfty 3@ VWas ethbiRby RikRcOk ORI tRihgt fhd £BRASRNAndng curve
plurality of l|oads, thereby nmaking it possible to

in accBRAE& HRE RCORY OF 8F IRRkaf ¥NI AerfiVER), the speed command signal
generating means 40 may have the values of allocated period of deceleration interval
and changes with time in the rates of changes in acceleration/deceleration for load,
which are mathematicized as function expressions separately during the raising of the
car 11 and dunng the lowering of the car 11, stored in advance in the storage portion to
make it pbssible to change the acceleration running curve in accordance with the load W
of the car 11.

As described above, the jerk of the car 11 is changed with tiﬁw, and the period
in the interval F in which changes in acceleration are observed is prolonged, so the
speed sensor-less control means 30 can _achieve a reduction of low-speed regenerative

torque and hence control the rotating machine 20 stably.
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in accordance with the |oad Wof the car 11.
Alternatively, the speed command signal generating
nmeans 40 nmay have the val ues of allocated period of

decel eration interval and changes with tinme in the
rates of changes in accel eration/deceleration for

| oad, which are mathematicized as function

expressions separately during the raising of the car
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advance in the storage portion to make it possible to
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of | ow speed regenerative .  torque and hence_contro
allocated R%lpgtqfrﬂgCﬁﬁréﬁ% éerlgemgtlggp%ﬁe the) a]:lm@tedlgeqog of deceleration
~diagram show ng running curves of the elevator in the
timecase where the |oad of the car 11 is small during the
rai sing thereof in Enbodiment 2 of the present
| NVEiR 181 a Aagias chowag ronhing rlefiesxpresedt sy Ftgtiondllspeed and
when the load of the car 11 is small, the period in

outpi&{‘io?cﬁhet dingehK pHbRshed @F el Realongbl Sﬂ"ﬁﬁ%ﬁitlhé machine of the
prolonged to increase the allocated period

eleV%SIC cgfcﬁ’ﬁ b %%l@%ﬂ/&c(&@tﬂé %le'ifgtg\l r ShdRfal ﬁg Pf ri lﬂdﬂé’ f 13,

erat on tine agrams

essed b rotatlo and out
the i BBy SRl TR g el P B B B Py AL
rotating nmachine of the elevator according.to the
the axod e h%ﬁ%i‘%%se%tﬁ tharotagioaglaperd Qiberd tatpgmgshine20. |
Fig. 13, the axis of ordinate represents the output
[906{3br Asshowe puFisyl3; when ghaddadgofithe tiandl 29 smakhdn thenterval F
axi s of abscissa represents the rotational speed of
durighthermaisatg ofjtheaahithetha0is, e6 8he Astatidpowiachine BOgneed3a large
when the load of the car 11 is small in the interval F
regenerative torque in a low-speed range, the period in which the jerk during

deceleration changes is prolonged to increase the allocated period of deceleration jerk
and increase the allocated period of deceleration time, so the speed sensor-less control
means 30 can avoid the unstable range corresponding to low-speed regeneration.

That is, the acceleration running curve is changed in accordance with the load
of the car, so the rotating machine 20 does not need a large regenerative torque in the
low-speed range. As a result, the speed sensor-less control means 30 can avoid the
low-speed regenerative range leading to instability.

The foregoing description has been given as to the case where the car is raised.
In the case where the car 11 is lowered, however, it is appropriate to prolong the period

in the interval F in which changes in jerk are observed when the load of the car is large.
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during the raising of the car 11, that is, when the
rotati ng machi ne 20 needs a |l arge regenerative torque
in alowspeed range, the period in which the jerk
during deceleration changes is prolonged to increase
the all ocated period of deceleration jerk and

i ncrease the allocated period of deceleration tine, so
the speed sensor-|less control neans 30 can avoid the
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as to the case where the car is raised. In the case
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stoppapewlfiticel@hasngdsactordpsielviel e aliséigvdicbcibe of thbead madhefoad

the car is large. 21 Thus, the speed sensor-|ess
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accel er atl on decreases_ in the deceleration interyval
her e diystpll ‘Elr‘tnﬂethe desppRgenrh nethe mRips tims qured for the
accordance with the noving direction of the car and
raisipg{loweniag of fe qahé! &sanot incheaseby making it possible to
prolong the allocated tinme in which changes in
acchi sfditorp wirnehe bsdrWwea. thd barsis shfall driagahoraidisg thereof or
stopped in the normal decel eration period when the

wheh @dloWM &f of i €aTis lfed AhGRs ﬂiérlbwsnﬁgﬁlere@mha gpéet{esreﬁéa:fr less
or when the load W of the car is small during the

contld®WgEdng %ahh&fn%i rtheS Pot Eﬂf‘g ERRnBGnt 43R %&Hhéregs tcp avilShe

rai sing/lowering o e car 11 is not Increase

unstable range corresponding to low-speed regeneration. As a result, a control device
for a rotating machine of an elevator which makes it possible to suppress an increase in
the moving time of the elevator while securing control performance and stability in

accordance with the load of a ¢ar of the elevator can be obtained.

Third Embodiment

In Embodiment 1 of the present invention, the control device for the rotating
machine of the elevator which changes the magnitude of maximum jerk in the interval F
in accordance with the load W of the car has been illustrated. In Embodiment 2 of the

present invention, the control device for the rotating machine of the elevator, which
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In addition, when the | oad Wof the car is small
during the raising thereof or when the | oad Wof the
car is large during the | owering thereof, the speed
sensor-less control means can control the rotating
machi ne in such a manner as to avoid the unstable
range corresponding to | ow speed regeneration. As a
result, a control device for a rotating machi ne of an
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rTachl e. ofmhe el evator whi ch changes the magnitude of

INVERHQR, elefqton #t edniervel F pig chargsddance with the
| oad Wof the car has been illustrated. In Enbodi nent
2 ofOn the other berdhtin Embedinen 3 aflthe prsent dhvedton, ateséription will
the rotating machi ne of the elevator, which 22

be giveange® widake whare thhgerkairdl adcelehmiogefithe aac ateetlabbein the
or jerk precedent imedi ately-to the stoppage of the

inter?hRVROF chitedpBadin®to MR ARSI G: SN RIRAL t%@:oﬁfroﬂ@é%m the
jerk in the i nterval F, has been illustrated. In bot

rotaf n%*gﬁﬁﬁfé%gf'ﬁﬁe AR Sk & Flbobiiferes ST HR presgng inyeption i
On _the other.h nd i n Enbodi nent 3 of the
Cons%ugtsegn |nveﬁtma<9ﬁera(§ @8?”1“& 1§n will be given as to a
cascE V\EEF the jerk %nd accel eratlglg of the car are
chafifed?i howh e mieshanang cpprerot cEIpORIHEE the reising of
decel eration intervals. The control device for the
the gaptldtin Agnbedined ¢ffthe peesentdpeantionackorigi ky theaxes of abscissa
Enbodi nent 3 of the present invention is constructed
représantt Hmes and theamres rofasrdtatavepraseri gpceldratibn gnd Gérkskegusatially
exanpl es of running curves of the elevator during the

front eesbpdnahe fipie, hefe i ol probieiadith® RbbiBtyodf thBRpedeREMr-less
invention. In Fig. 14, the axes of abscissa

control means 30 in the intervals A to C corresponding to the acceleration interval.

As described in Embodiment 1 of the present invention, when the load W of
the car is small during the raising thereof, it is necessary to pay attention to the unstable
range. In Embodiment 3 of the present invention, therefore, the alteration of the jerk
running curve in the intervals D and F is conceived with a view to reducing the
maximum acceleration in the interval E.

In Embodiment 1 of the present invention, the running curves are changed such
that the magnitude of maximum jerk becomes smaller than that in the case of the normal
running curves. On the other hand, in Embodiment 3 of the present invention, the
period in the interval E in which the magnitude of acceleration is held constant is

prolonged without changing the magnitude of maximum jerk itself,
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represent time, and the axes of ordinate represent
accel eration and jerk sequentially fromthe top. In
the figure, there is no problemin the stability of
the speed sensor-less control nmeans 30 in the
intervals Ato C corresponding to the accel eration
interval. As described in Enbodi nent | of the present

i nvention, when the |load Wof the car is small during
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attertion AN the,yastaltle mangp %%ﬁﬁ(}r@ﬁﬂkoﬂﬁ‘éé%ﬁ@@ Lneslin gre interypls D and
that in the case of the normal running curves. On the
F ofdiiell)haWthenithe load of tireerir 13 inlargedunprgethe maising vismedfpthere is
the period in the interval E in which the magnitude

no metd ac pey artatticnnto the habidbleansgeand desribgd @l Bagedinwnt Hoott the
changi ng the magnitude of maximumjerk itself. 23

reserrt mverrtron 30 “the same rulhA dufves R RS B Blval § ted
P F, when the | oad of rtuheﬁ%ar fi IS sm:illl dljgrl ngret a(ﬁﬂ) (as
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e car S change into

tri ular e unl i the case of the nornal
cur 5?%0”3%%‘3 G et SoRFReE: T encranie pugans 40" ha e
nst abl e range gs corresponds to solid lines in_th
acce{eRtion THPAING) CHIYgS dyrig the %‘Sln&ﬂl logpraing ¢fdhe %dlof"htcﬁélwe a
car 11 is large during the raising thereof, there is
relatipgship g d@f@ﬂb@fg abpveestetied in adyanéreinithe statrige poriogen sesponse to a
descri bed in Enbodinment 1 of the present invention,
plurdy ol éoagls ntbereby makngcit pusiblaso semgn thenadeelgratidnatgning curve
adopted (as corresponds to dotted lines in the
in adcBfdahoealvBh bhedlogd B of thkicgr 1114) AltdvidiR BP0 e s%ieé‘@%dﬁﬂmaﬁd“ﬁgnal
as e

speed command si gnal generating neans 40

generating means 40 may have the values of allocated period of deceleration interval
and changes with time in the rates of changes in acceleration/deceleration for load,
which are mathematicized as function expressions separately during the raisiﬂg of the
car 11 and during the lowering of the car 11, stored in advance in the storage portion to
make 1t possible to change the acceleration running curve in accordance with the load W
of the car 11.

As shown in Fig. 14, the jerk in each of the intervals D and F is changed with
time, so the period of the intervals D to F is prolonged. However, the magnitude of
acceleration itself can be reduced, so the speed sensor-less control means 30 can achieve

a reduction of low-speed regenerative torque and hence control the rotating machine 20

stably.
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accel eration running curves during the raising and

| owering of the car 11, which have a relationship as
descri bed above, stored in advance in the storage
portion in response to a plurality of |oads, thereby
making it possible to change the accel eration running
curve in accordance with the |oad Wof the car 11.

Al ternatively, the speed command signal generating
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the Eﬂ%\ﬂgéa%%f %&d@ﬁeé‘fa&taﬁoﬁldrﬁﬁﬁ CHYCSt Eh Himeq 8¢ dicdneiiad of the
. with the load W of the car 11. As shown in Fig. 14,
intervple P de & isnprelonsedf Hewevent the vadgitide nfl accelesatismaitggdfdin the
wth tinme, so the period of the intervals Dto Fis

decepraticonigedval Blonevedyucalhe nagni t ude of  accel erati on
itself can be reduced, so the speed sensor-|ess
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regenerative torque and hence control the rotating

: : : O L aar : _
R B e A L
I f . 1.is. [ during the raising. thereof_.
orthe AR AbRETESs o Pl Hob GRVEALS. 1S Birig
escrihed with reference to Fig. 14, en the. | oad, of
16, i @5 5 OIS FeETS (he AU e{oRie LR Y G {oiging Tachine 20,
intervals D and F is changed wth tinme, so the period
and e aki§oT abseises vapreses the ptationy speasiafdbe rotwingveachineR8.
magni tude of acceleration itself in the deceleration
i nt Aswhbweam Fie IS deieedhe foagl ofldeimr d41ds agialirin showitergal F
exanpl es of running | oci expressed by rotationa
durisgp eiedraisineg ofithe War 110) thae i WlieAGht hetapy HRERBOCE Mkeds a large

drive control of the rotating machine
regenerative torque in a low-speed range, maximum acceleration during deceleration is
.suppressed to increase the allocated period of deceleration acceleration and increase the
allocated period of deceleration time, so the speed sensor-less control means 30 can
avoid the unstable range corresponding to low-speed regeneration.

That 1s, the acceleration running curve is changed in accordance with the load
of the car, so the rotating machine 20 does not need a large regenerative torque in the
low-speed range. As a result, the speed sensor-less control means 30 can avoid the
~ low-speed regenerative range leading to instability.

The foregoing description has been given as to the case where the car is raised.

In the case where the car is lowered, however, it is appropriate to change with time the

jerk in each of the intervals D and F when the load of the car is large. Thus, the speed
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of the elevator according to the running curves of the
el evator shown in Fig. 15. In Fig. 16, the axis of
ordi nate represents the output torque output by the
rotating machine 20, and the axis of abscissa
represents the rotational speed of the rotating
machi ne 20. As shown in Fig. 16, when the | oad of the
car 11 is small in the interval F during the raising

sens&ﬁeﬂ"@orﬁﬁ‘ﬂ means [F02¢an SR e‘é@t@één@ﬂm@@‘} eg%eleg&ng to

needs a large regenerative torque in a | ow spee
I ecel eration is

Instaé%‘é’,%ﬁfe%g’é%%?%f%ﬁ%%ga@@% S b RIERLG of

decel er |on %eratlo nd i ncrease _the, allocated

per 16¢P" o cEmBpdifieBh 3t Pt Rsseih eMCpuRy Yerperd peggand
) control_neans 30 can ay0|d the unstable range =
signad ogenesatingdmeans shangss spitle dime gbnapd imrihe Teggleration tingrval

accel eration running curve is changed in accordance
precedethtotthe stoppaze affthe ¢levatarin aswrddnee mithahe mgvimgceliendorP6f the

does not need a |arge regenerative torque in the

car drdvtheplead! of ahg €ar, Alieréby GBking, it tpdesiblp &6 red@RSHE -Th&SStude of
control means 30 can avoid the |ow speed regenerative

accefei%!ﬂ)ﬁ hRRYdInd Ghd RALERLD % inl REhidiPcR e?g acceleﬁmon are

descri ption has been glven as to the ca ere
obseﬁ%ﬁ ' i’hﬁsaltﬁg gtevatl)p Qgpﬁet%é%tt‘gg %ﬁﬁnélh(?ecgl%ﬁul A IPlequ Weheh the

load t\ﬁ é)l%d;iaep c?ergics: %{gé élhrhn%] H‘Eﬁt r%s\@ Q or Q@en e logg %V o? e car 18
------------------------ sensor-1ess control neans 30

smalbgyring/ e doweidng Bareshse dhe wgaine tiang wauirehe theattnggowering
instability in the sane manner as in the case where

of the har i apt inegreasgidsed. Accordi ng to Enbodi nent 3 of the
present invention, the speed conmand signa
genker alditivg, whanshe had G sofhd bartik emall [Rring the faisiid hereof or
decel eration interval precedent to the stoppage of

whert i 18hEVRLOENd %%ﬁ%ed@lfﬁ% W 1Gwdiey MeNbhghd| ‘sﬁe‘%& tSbRBr-less
of the car and the Toad of the car, thereby making it

cont@P S5t ah ChGHV AR P&ﬁlﬂ?&gbﬁﬁg% %Lch a manner as to avoid the

unstable range corresponding to low-speed regeneration. As a result, a control device
for a rotating machine of an elevator which makes it possible to suppress an increase in
the moving time of the elevator while securing control performance and stability in

accordance with the load of a car of the elevator can be obtained.

Fourth Embodiment

Fig. 17 is a schematic diagram of a control device for a rotating machine of an
elevator according to Embodiment 4 of the present invention. Fig. 17 is different from
Fig. 1, which 1s the schematic diagram of Embodiments 1 to 3 of the present invention,

in that the in-car load detector 12 is not provided. In Fig. 17, the same reference
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accel eration and prolong the allocated tinme in which

changes in acceleration are observed. Thus, the

el evator is stopped in the normal decel erati on period

when the |oad Wof the car is large during the

rai sing thereof or when the |load Wof the car is

small during the |owering thereof, so the running tine

required for the raising/lowering of the car is not

b LEAPEY. 1 ldBnRELbibOent BAENAEAR ] 8B nd | F pi
Symsmall dﬁ%ing ?he ral si ng thereo%aor &ﬁ%ﬁt%%gﬁpgg§e Fg.

. cark LSyl e during the |owering thereof,.the

! reg %:(Eelgag'en;f 8‘% _qe‘ggfgﬁ %o Flbq%e NEans™ npad'ginfvirﬂglbet ﬂ@lt%ela' The

rat at.i ng _machi, in such a manner as, tqQ avgid the
follayiag dpteaipion gall B cFuefsa srgotertont) defdls ifterent flom those of
. regeneration. As aresult, a control device for a
Fig.dot ati ng machi ne of an el evator which nmakes it

‘possible to suppress an increase in the noving tine

of Speededepscatiess comirdlanems GOa, nghiclo it coadpopet dfthe®VeR! ianetter

stability in accordance with the load of a car of the
31, thé evaérRideteaidr BE, btaaionesh cdmduiddcaRiipaek IRNhptieda tHrée-bRase

a schematic diagramof a control device for a rotating

voltdFRCHd M8 Bfatifl mALENASE RyiBoaP 'if%\h?% lxﬁ%@mdbﬁ‘;{ﬂ% rs}ﬁ’ee Fof the

the present Tnvention. Fig. er ent i g.
Leh S e [ j agram of Enbodi nents, 1 t )
rouag ML o b IEuRRRT e B4 o R e Vs e o Be n
detector .12 is not prqvided. In Fig. 17, the sa
the spEseEiRad eSS ST TS SUs ST 108f BEREEY Hohigeene corrent
parts identical or corresponding to those of Figii 1
obtajngd feam fhecguyrentr defegar 82.i g HPwS therrstimatedniparch efithepear tld to
will be omtted. The follow ng description will be
speed sptgrand signalcgemstating tmeansdt Oz e tThie lestimatidnesfathe ldad afithe car 11
those of Fig. 1. Speed sensor-|less control means 30a,
will bdidedoribal laterposed of the PWMinverter 31, the current
detector 32, and a voltage conmand cal cul ator 33a,
appTh@Spéedt BERRnRN3%Ral generating means 40a generates the rotational
speed command w* for the rotating machine 20 according to an estimated value of the
load W of the car 11 as an output of the voltage command calculator 33a and the stored
running curves as time passes after the elevator has started moving, and outputs the
generated rotational speed command m* to the voltage command calculator 33a.

The construction of Fig. 1 is accompanied by the in-car load detector 12
provided on the car 11, thereby allowing the load of the car 11 to be measured with ease.
On the other hand, according to the construction of Fig. 17, the voltage command
calculator 33a can estimate the load of the car.  As a result, the in-car load detector 12
shown in Fig. 1 is not required, and a signal line for connecting the in-car load detector

12 and the speed command signal generating means 40 together is not required either.

Next, it will be described how the voltage command calculator 33a constituting
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voltage to the rotating machine 20 wi t hout having

i nformati on on, the speed of the rotating nmachine 20
i nput thereto. In addition, the voltage conmand

cal culator 33a in the speed sensor-|ess control neans
30a estimates a |l oad of the car 11 based on a current

obtai ned fromthe current detector 32, and outputs the
estimated |l oad of the car 11 to speed command signha

a te@RNAI Aaldrg oﬂEﬁB§d1ﬁQﬁt 4 xhﬂle%&eﬂﬁﬁﬁé}ﬁloﬁf ebBfnd ﬁ’i@% Bfations of
the car 11 w | be described |ater. ﬁ% speed 8 §

estnéétggg’lhe g&[ae{wa&} {ﬁg C?P ?f]?%s%g %ngtﬁg ?ﬁr%é ﬁacsﬁ rk%rr'érgtolac}elté%tc]ad by the

mmand coO rot a

ac rdln n estimated val u oad W of

currg; S8 5e10j34 and] QP ¢ tre st gled Aﬁéd R rhithe cealbp dhoipeed
33a _and the stored running curves as tine passes

comgyand signplgeapiating gearst0ast art ed novi ng, and out puts the
generated rotational speed command w to the voltage
comifighd 3aad diagratrosho®3ag exBinplesorfsurning cwnesodf the glevdtor during
acconpani ed by the in-car |oad detector 12 provided

the 1iditghst thactarll,in Batodyent k| b\t gredchtinvomibnof 14 PR ¢8rthd dxes
to be nmeasured with ease. On the other hand,

of aB&sR4 dhdtOrehRs& i RintORAE HHCHIeR bf QFdifidtd Teﬁréselil{o gbge%',fcuc%ﬂ%%tion,

command cal culatof 33a can estimate th

and &ﬂ‘&lll_ﬁ cﬁ‘ﬁre%t &gﬁéﬂt{allytﬂbﬁl {h@égﬁa | oad detector 12 shown

equire and a signal line for
car detector, . ng the s
b Erhs ibfed R tha S5 tobietirgn g gBs B 1P Thgbained by
reqU| ed either. Next, it will be described how the

sepagaiingd CTERHRPIP AT th GFrenbdetecinisty) inter nrfgcitipg current and a
------------ a technical feature of Enbodi nent 4 of
torquéeurpmé HEng aiknown meshodoleastd pnsoerdmatepeanaformagoroby dint of the
estimating the load Wof the car 11 based on the
voltigerceenmpindselcelatarédt. | detected by the current
detector 32 and outputting the estimated | oad Wof the

Z 821 Il Eigt 98 tiAghS PR Uals Q0 BYRINE CSéRMuLAE ARY RALEIRGHIFR #Srval, a
preset running curve regarding acceleration is given regardless of the load W of the car
11.  As shown in the third row of Fig. 18, there is established a relationship in which
the torque current in the case where the load is large shifts in an incremental direction in
comparison with the torque current in the case where the load is small.

Thus, data on the torque current and load associated with each other are stored
in advance in the storage portion, so the voltage command .caIculator 33a estimates a
load of the car 11 based on a difference in response of torque currént. The load of the
car 11 can be estimated based on a torque current calculated from the current i output
from the current detector 32.

The following methods are conceivable in calculating the value of torque

current. For example, a determination on the load of the car 11 may be made
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Fig. 18 is a diagram show ng exanpl es of running
curves of the elevator during the raising of the car
11 in Enbodi ment 4 of the present invention. In Fig.
18, the axes of abscissa each represent tinme, and the
axes of ordinate represent speed, acceleration, and
torque current sequentially fromthe top. It should be
noted herein that the torque current in the third row

accc{rﬁing bioakRedal¥ ofS $RALALuASnt BE AU Ellrbﬁf%l’% igtil‘ﬁé'.t p%tltef‘l{aﬂ%lg, a

e current detector 32 1nto an exci current and

I gue e usi;ng..a,kno nmet hod based o :

ceteh B G WA ST PRl RS oo e ST DB magimom value
command cal cul ator, 33a. In_Fig, 18, in the intervals,

of tOAﬁlﬂﬁB?uﬂéeﬁam@Iw}éhq iniAryalty A ReantbCel Altginptively. g defepainatign on
preset running curve regarding acceleration is given

the lpadjaf dewes 1 binay fhe nagg@cearding tth ghecrverage of torguestrarant innone of
the third row of Fig. 18, there is established a

the ingiredls Anhiapd ith iHieclhitagd eommand ealculutoe38a has dd1e oaakeload
where the load is large shifts in an increnenta

corrdiﬁbﬁcﬁhg dthie orq € Biednk E0sheVdfithe inf@v4lOAABEakC kRS fnhdvance
the case where the load is small. Thus, data on the

in the QMR FidE merﬁfggn%@?gﬁ g§§sﬂﬁé ) &dmdtd the mgga% %gé_ are

stored” I n adva st orage portion,

vol e ¢ ind cal cul-at or 333 estimates. a, l.oad of
! e VARE GRUROE /58 SUbGhP ool cRmaRT w8 ionite BRFDY Bute T
current. The load of the car 11 can be estimated
consfjling tﬁ% dﬁceiﬂf'%’ep%rlﬂdr E'm spest comared strghetrEtng ipears 40a
i output fromthe current detector 32. The foll ow ng
needgethp ggdmated wiec ef Vhasbloadi nlicis| thenefare rapprapaiateathate thsf voltage
torque <current. For exanple, a determ nation on the
comingad| cefculahe 33w edtimatesy theelomddef’ th2ScacloimditlregittervaleA to C
val ue of torque current at an arbitrary tine.
consftitiep rhé iavedlatation i@v&lr nithatspedd odminked kigasl @dnetdbi@gCaéans
11 may be made according to the maxi num val ue of

40a EMnGEEthe WikERY cirfediR8hOntdrPas DL LN PF $n AecoRianBd Wit the load
Alternatively, a determ nation on

of the car 11 based on the estimated load, by one of the methods described in

Embodiments 1 to 3 of the present invention, thereby making it possible to reduce
low-speed regenerative torque and hence to control the rotating machine 20 stably.
According to Embodiment 4 of the present invention, the voltage command
calculator can estimate a load of the car 11 based on a torque current value. Therefore,
a control device for a rotating machine of an elevator, which can suppress an increase in
the moving time of the elevator while securing control performance and stability in
accordance with the load of a car of the elevator in the same manner as in Embodirnents
1 to 3 of the present invention without using an in-car load detector, can be obtained.
The foregoing description has been given as to the case where the car 11 is

raised. In the case where the car is lowered as well, a preset running curve regarding

29



the load of the car | 1 may be nade according to the
average of torque current in one of the intervals A
B, and C. The voltage conmand cal cul ator 33a has data
on the load corresponding to the torque current in
one of the intervals A, B, and C stored in advance in
the storage portion, thereby nmaking it possible to
estimate the load with ease. Wen cal cul ating the

accal @hiddd Q@en&’@?ﬂlem thaWofkik dahQ1 'nmﬁ%rﬁﬂ%kﬁds% B, fnd C, so
constituting the deceleration period, the speed

the Feg mga?)g 36rgﬂt?h ﬁ&??‘fﬁetré F v%@ﬁpfé é‘étg@twrlllgr :tﬁg I?Jtl.leof the car 11 is
larg%%?c! {181 i Pismfol B cEE is BRI, "Reifesid S st he

C .constitutjng the acceleratjion interval. The speed
loadQf whiger 1 é.C@hE t exernasdhase opra difference in kaseonge of tasgue current in
running curves in the intervals D, E, and F in
- the sameonataeces ithhicashhetsabie coflltiheisdr 11 based on the
estimated | oad, by one of the nethods described in
Enbdiie mm¢msertioned Bmbbdinfeat pro€ sentresenvianétion,hat begredugcribed
making it possible to reduce | ow speed regenerative

as tb MR e AL ERCEola@e BN dalB1ASH Ta NG tABGRIANEN AR torque
stably. According to Enbodi nent 4 of the present

currélﬂva%atlbﬁ]ass% 83 g\%}ﬁ@%@h %W?%q%dafsﬁg%ﬁ%&t ifl'thé @t%rage portion to

estinmate a e car onator

. Ther fore a contro evic
est“ﬁ%* A oo e R oG B P ettt %%Qwﬁgdsﬂwo-
rease in e nmoving tine of the el evator whil
The ygfizgs %&%q&@#aﬁ%@ag@ﬁm@ hivve frcsipnal CERFepsions of Caloulated
accordance with the load of a car of the elevator in
torque, ursennandngalselated Joadh stpradadi adeancs in the goRgeporties to estimate
present invention w thout using an in-car |oad
the lded eftthe car foamn threvablet afitoeule cilinentf or egoi ng descri pti on
has been given as to the case where the car 11 is
rai gethe dfreinbarichad EnviidiBertieofaBE pieSernt @WVRERSh aStoMk leurrent
a preset running curve regarding 29 acceleration is

com@iahg Wafu%gﬁﬁlﬂélgse’? tdt ué B&ningﬁ&j VQlfuet 6 lisehlinkt@ad BB the torque

intervals A he response of torque

currgﬂg.; r TQ@ ivgitigeeéo?nlgfﬁd/\@aé&laﬂy 3§Q§x?ay\/\ﬁ]a% a gtja?ag op%gtlcg)nf int hﬁlch

data on the torque command and load associated with each other are stored in advance,
calculate a torque command required for causing a rotational speed to follow a
rotational speed command, and acquire a load corresponding to a torque command in
the acceleration interval of the elevator from the storage portion to estimate the load of
the car. In this case as well, an effect similar to that of the aforementioned

Embodiment 4 of the present invention can be achieved.

Fourth Embodiment

Embodiments 1 to 4 of the present invention have been described as to the case
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| arge and the case where the |oad of the car 11 is
smal . Needl ess to say, therefore, the |I|oad of the
car 11 can be estimated based on a difference in
response of torque current in the sane manner as in
the case where the car 11 is raised. The

af orenenti oned Enbodi nent 4 of the present invention
has been described as to the case where the voltage

whe@ORFRMhifALeNEAL PR B3R RDI1RE iftakalsaD, Ehgnd Pradi@hanged in

current and | oad associated with each pther stored in
accoff R i the' B SEUAUE PP LRI BineP Hahd BifibddiRebi®3%e the

0 e car. wever, the present Inventr’ron s no

limted thereto The vaol tage cqmmand cal cul.at or 33a
presspi Aveplign () derdieeg i o dhioe SUIE e EYalr i oRprated In the
. torgﬁe current and, cal cul ated | oad stored in advance
interygs Py &, argF ayth the aig ofrp braketorgupenidhe pbrake |16 a8 well as gaotating

car fromthe value of torque current. In the
machifiotasquened the cotatinghmdehien?0.4 Bie ¢imstrptesanEnbodentrit nof the

a torque current command val ue, nanely, a torque
presend mvamibnvia theesamzyasiBRows adFignst.ead of the torque

current. The voltage command cal cul ator 33a may have a

st oFigge RAdiAdBimi shoWhsERampPRS 8f AMnin3&ubRk S8 theCRVIRR during

and [Noad associated with each other "are stored in

the ragkxg.%@ fhe caf M %ﬁgsﬁuﬂlggtg% fFhe %gégp@qﬂvgnﬁgw fgltdgiggr;gl, the axes

causing a rotationa ow a rot

speed comrand nd acquire a Lload corresponding to.a .
of atBE ke RoTRE e RS, SiNGRefeh GRMsH TeRfSRY pec afdbisfation,

el evator fromthe storage portiqon to estimte the | oad
total gptput oEdueafotating maghine dgiue.2ad\hsake torgre sequeryallyifram she top.

to that of the aforementioned Enbodinment 4 of the

pr eBayotating enaching tergne bearschiosquechutig by tthe Ptdsind imashine 20,

Enmbodi nents | to 4 of the present invention have been
and tlie brake bejuasehos & hakogsterqus ®uwphue be thdbrakeinbi NHheciotal @stput

in at least one of the intervals D, E, and F are

torquelagetmi of thekfAindanBinditbtiut Bed teadaleftolqie car 11. On
t he ot her hand, Enbodi nent 5 of the

If the speed sensor-less control means 30 controls the rotating machine 20,

both a power running torque and a regenerative torque can be output as the rotating
machine torque, but the securement of stability in a low-speed regenerative range is not
achieved with ease. The brake torque can be output by the brake 16, but only a
regenerative torque can be output as the brake torque.

In respect of the total output torque, there is established a relationship that
"total output torque" is equal to the sum of "rotating machine torque" and "brake
torque".

Thus, the rotating machine torque and the brake torque are suitably combined
with each other in the deceleration interval composed of the intervals D to F including

the low-speed regenerative range, so the changes in the running curves in at least one of
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present invention will be described as to a case where
the elevator is operated in the intervals D, E, and F
with the aid of a brake torque of the brake 16 as well
as a rotating machine torque of the rotating nmachi ne
20. The construction in Enbodinent 5 of the present
invention is the sane as shown in Fig. 17. Fig. 19 is
a di agram showi ng exanpl es of running curves of the
: r [ T ] . .
the (PR Do T TOP PR Ehe el 117 SRR i gaion gy be
mad@%es %f absci ssa each represent tinme, and the axes of
%Pﬂ?ﬁgfgn?epresent speed, acceleration, ‘total output
tor , rotating chi ne torque, ~and brake torque
s eqﬂ’gﬁmba&wn? # qu’l%ﬁ)éesleﬁtpqufﬁ’@nf Be yoltags wrurndcalcylaprd3a
nmeans a torque output by the rotating machi ne 20, and
outputse Wypleakiorqusrte the brelem 6 befbredtke plgvator ig uaiseidiopetedmpdtalier the
brake 16. The total output torque is the sumof the
elevatot besibegn nesddiloweded) gagectnely.t h@n kireadtkerthand)ue Emtfoditent 5 of
speed sensor-less control neans 30 controls the
the prédedt inRENtMAC A $RwAln FiQ Ao a BrakeWaGus 14N RO Heefi fR Adpcific
a regenerative torque can be output as the rotating

interVRCHiAR H‘Qr Héﬁ%lertgfbtn. frltf@'vacieﬁl's‘tregd.r%@t (:thgfl%g% %Hé lrié{ﬁ:ywn% %uf&‘ves in

| ow- speed regenerative range I's no ieve
ease. The brake.f.orgue, can be. out put. by the brake. 16,
sccofi e i)t IRE S I Tl S G olRhisuihs of SEE GRG0 tha
brake tor . In respect of the total output torque,
OfE?&%$ng§4gg§ﬁ5V?%ﬁ%H SPtPB) atj onship that "tota
OUtﬁFt torque" is equal to the sumof "rotating
machi e lowrypaed regqaeratiyeareage i thguiatervath s E, tand F, the voltage
rotating machi ne torque and the brake torque are
comsand edtyiatooAda metlie spécdiseamriiess chetrolineankh 80 dented]e that riotating

i nterval conposed of the intervals Dto F including

machihe 20 oo @peecd deagasRehabiatiag matte BAUENENd BaagaSated for the
the running curves in at |east one o 31 the

decréadt 81 NRdthg hackinedBuE with JB9& tobpeBrad v &1 to 4 of

the present invention can be
As shown in Fig. 19, control is performed according to running curves

independent of the load, so the rotating machine torque fluctuates depending on the load.
However, the voltage command calculator 33a makes the brake torque effective in
accordance with the amplitude of the fluctuation of the rotating machine torque, thereby
making it possible to consequently compensate for a difference in the load with an
amount of brake torque.

According to Embodiment 5 of the present invention, the speed sensor-less
control means concomitantly uses brake torque in accordance with the mdving direction
and load of the car, thereby making it possible to achieve a reduction of low-speed
regenerative torque.  In addition, the speed sensor-less control means 30 is not required

to change the running curves in accordance with the moving direction and load of the
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made unnecessary. | n Enbodi ment 4 of the present

i nvention, the voltage conmand cal cul ator 33a outputs
a brake torque to the brake 16 before the elevator is
rai sed/ |l owered and after the elevator has been

rai sed/ | owered, respectively. On the other hand, in
Enbodi nent 5 of the present invention, as shown in
Fig. 19, a brake torque is made effective in a

car £RGériHed in BMBYIUAnt kh i df tiReprdeae REAdOR danh@R4in which

~ instead of changing the running curves In accordance
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.calculator 33a in the speed sensor-1less control neans
raising/lovpgringdhe eleyador ot at i ng  machi ne 20 to cause a
decrease in rotating machi ne torque, and conpensates
f or Int the cagtewhera te dompensativn mgthrbagitt tosjue dhrgugh thietbinaka: 16 can
brake torque of the brake 16. As shown in Fig. 19,
be expedted)| the sacpelerfationmeshige endienigselfostbredninngdvahte/ @6 the storage
: i ndependent of the | oad, so the rotating machi ne
portiofldT\ke §led8 LURLRAd IRASNEENBALAR midaBs bARBE set QUBHSET a dEdiBase

vol tage command cal cul at or 33a nmakes t he brake torque

At .fn%%e.ic‘ﬁﬁleitgrg%l@t?ﬁﬁcgﬁs ch ﬁll t‘ﬁ'je i(ﬁ”—ts £d% lngltaﬂgg ra?l e the

uct uat 1 on ero ng machi ne T orque, ér eby

maki it possible.to.copsequently c ensate fqgr a i
di 1 187 S3EROE deRa PHiGE 45, PER Bhen ahg0te e piieke the Car 11 is
. torque. According to Enpodi nent 5 of the present .
raisedy,, eYe, 1t Hie C@ﬁ*‘e‘é’ge@é 67 1F daseered ah el 1t gagnwithout saying
concom tantly uses brake torque in accordance with the
that sy fhaggel neibe irorning garved trdatoleast rme cfirthe fenvels\D,nlekamigF as
it possible to achieve a reduction of |ow speed
made egiebatimert 4 arfgie présentatdedtionncarnt be sqkeethnecessary through
sensor-less control nmeans 30 is not required to

suitablEafggbihftton SNAitRGhgCHIRS {oRqACHRA BaRE forjiid h HRdeceleration
novi ng direction and | oad of the 32

interval composed of the intervals D to F including the low-speed regenerative range.

n rc

Further, the aforementioned Embodiment 5 of the present invention has been
described based on Fig. 17 showing the construction of Embodiment 4 of the present
invention. However, the present invention is not limited thereto. In Fig. 1 showing
the constructions of Embodiments 1 to 3 of the present invention, the voltage command
calculator 33 may read the load of the car from the in-car load detector 12, thereby
making it possible to realize the function described in Embodiment 5 of the present
invention.

Moreover, the aforementioned Embodiment 5 of the present invention is
described as to the case where a braking operation in the deceleration interval is used

concomitantly with the acceleration running curve which is constant independent of the
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car as described in Enbodinents Ito 4 of the present
invention in an interval in which brake torque takes
effect. As a result, the speed sensor-|less contro
means 30 can control the rotating machine stably and
suppress retardation of the time for raising/lowering
the elevator. In the case where the conpensation wth-
brake torque through the brake 16 can be expected,

moviflE dREEBh SnatlbAN of HRANARY Mh¥R: the Yrisedt REESidnNis not limited
vance in the storage portion of the speed command

a

ther%b.gngls REAtih SRR EE AN tcp 8 Fhe z)lllé:slan{ Qbotthn, in the case
ecrease I n rotating nmachine torque I's obsérved in
the | owspeed regenerative range. The faregoin

whetsibi pFosl TR HE SAVG OHRSReBINE 19 flF T fitestnend load of
car, 11 is raised. However, in the case where the car

the gag is yogek asgwald the braking opgsaléonsin: the lecelerption intenyak cannke used
changes in the running curves in at |east one of the

condomtiantin| sABD,a Egsultndhed- speed mender-iess Enitonli mearts darofcottinel the
present invention can be made unnecessary through

rotating t@hdhénec asdbiynadridorhente r@hatsifigessachardatisor guahangime for
brake torque in the deceleration interval conposed of

raisih@/ﬁ)‘i,éﬂn%ﬁﬁ@agv%ﬂ o F including the | ow speed
regenerative range. Further, the aforenentioned

Enbqdj - 1NV ' b
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Embadi nent 4 of. t.he. present . i nyentjon, However, the .
to e BIHAE. MaghiRg (BTGRP P Dehlogiod Fotqgpal feed is

showing the constructions of Enbodinents 1 to 3 of
Obtatf’ﬁg i FRSBRINE 19 HiFdRRY S @ sperdl cpmmange Josieioie, the gerasplaugpose
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the function described in Enbodinent 5 of the present

i nvention. Moreover, the aforenentioned Enbodi nent 5

of the present invention is described as to the case

Effewtsitiee BavBitadal Ng operation in the decel eration interval
is used concomtantly with the accel eration running

CUr Keching Mo HieCARSERThvd RGP 80 Ge1tidn Rinning curve in the
deceleration interval is changed in accordance with the moving direction and load of the
car, or the brake torque is used concomitantly. It is therefore possible to obtain the
control device for the rotating machine of the elevator which makes it possible, without
using a speed detector, to suppress an increase in the moving time of the elevator while
securing control performance and stability in accordance with the moving direction and

load of the car of the elevator.
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B I I I nmovi ng direction
and | oad of the car. However, the present invention is
not limted thereto. As described in Enbodinents 1 to
4 of the present invention, in the case where the
accel eration running curve corresponding to the noving
direction and |oad of the car is used as well, the

i ng. .operation in the deceleration interval can be
VVHE@3§C969%@§H#§ant|y. As a result, the speed
Sengoh- r g -
rachi SoEral FOe o TRAAS: SARNAON AP Ueldfh fof Bhtbinlde speed
the tinme for raisi | gweri ng..t he el evator, A
contll SE e Tt ude i R P A b g ¥ 2B sefpr. e control
.machine can apply a voltage to the rotating nachine
devigs ¢RIMRIFSHH nachi ne) such that a desired rotational
speed is obtained in response to the input of a speed
confieend . contesns elgaal generaging emednsplor (generating)veratgionaslaspeed
be used as the aforenentioned speed sensor-|ess
command faltherastmg3fachifef @t of the I nvention According to
the present invention, the accel eration running curve

i N §hed seaerles adrt mepheioy aéntfoﬁling,m@{ﬂ&@%e laPplRAGO R EERELIng
with the noving direction and | oad of the ‘car, or the

mackh@$&hbRf S e spﬁﬁﬁ?g%,‘:%d gﬁ?rtﬁ rotalti{)n%%f)éétﬁﬁ%%lﬁﬁrﬁl issued

possi bl e to obta contr evi ce
rotati nachi.ne of the. el evator .whi.ch nakes it

frond (Bt Shdsh MR rd! sroBy R BRI, or to suppress
an increase in the nqvin tine of the elevato[ while
sectl¥i %Raeis?wav peps tine megng £lassey §g agggleration running

accordance with the noving direction and |oad of the
curve i aslecelgration injeval in ggorgpce With elpewWEDdiretion ang a load of a
control device for a rotating machi ne of an el evator
car df dire glevat@rtrrigagerstpeledrotational speed command.

2. A control device for a rotating machine of an elevator according to Claim 1,
wherein the speed command signal generating means changes the acceleration running
curve in such a manner as to prolong a deceleration period and to reduce a magnitude of
jerk in the deceleration period as the load of the car decreases during raising thereof,
and to prolong the deceleration period and to reduce the magnitude of jerk in the

deceleration period as the load of the car increases during lowering thereof.

3. A control device for a rotating machine of an elevator according to Claim 1,
wherein the speed command signal generating means changes the acceleration running
curve in such a manner as to prolong a deceleration period and to change with time a

magnitude of jerk in the deceleration period toward zero as the load of the car decreases
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control of the rotating machi ne of the el evator
W t hout using a speed sensor, the control device
conpri sing: speed conmmand signal generating neans for
generating a rotational speed commuand for the
rotating machi ne; and speed sensor-|less control neans
for controlling a voltage applied to the rotating
machi ne wi t hout using the speed sensor, based on the
durifi@tAih ® BtkectPARI CROIAR Ghd 8ScdReatioh LY REd 36 8RShee with time
command si gnal generating neans, wherein the speed
] n
the FETRE 7, A% BRNGLRILRGTRA0E GUARTRR0 T, e load of thg car
. rin a corﬁance it h g noving direction and a |oad of a
INCTASES BFIEN2™EL 5P~t o generate the rotational speed
command. 2. A control device for a rotating machi ne of
an elevator according to Claiml1, wherein the speed
command si gnal generating nmeans changes the
accél Arcantirdrerigadomgrotgingueachinesafain egevm aevordiag to Claim 1,
prol ong a decel eration period and to reduce a
wherehgthiet spelel odmmpmed kighal geherather leansadhangespive kodledstidnh@nning
| oad of the car decreases during raising thereof, and

curvk @n Richl PREniR s dEFRIRE A dRBleREbh PEriGNshd 8 daﬁ%ﬁn%é@em jerk
magni tude of jerk in the deceleration period as The

withl 8l Sl_g:]fh tgﬁea Eﬁé?iiaf&%ro?aége?ergﬁgd 2%h ﬁ%’iér&%&t T oﬁoJec%aség‘ as

contr evice 1Tor a rotating nachine o evat or

ceording to Claim, 1. wherei,n the speed co nd .
the B B ThE Srr fect it ibine, PG yRet s E B BrelHR, iy decelerarion
.runnin curve i uch . anner as to prolaong a L
periqibang) @ ?Gav%edaha%s T Pt e gt he g e af acceleration in
magni tude of jerk in the deceleration period toward
the decelgraiion praigdoderrestses ke thaadoadeel thesear ingBagardunipg lowering
rai sing thereof, and to prolong the decel eration

thergpéri od and to change with tinme the nagnitude of jerk
in the deceleration period toward zero as the | oad of
the car increases during |owering thereof.

5. A control device for a rotating machine of an elevator according to any one
of ‘Claims 1 to 4, wherein

the speed sensor-less control means comprises a current detector for detecting a
current value of the rotating machine, a voltage command calculator for generating a
voltage command based on the rotational speed command from the speed command
signal generating means and the current value detected by the current detector, and a
PWM inverter for applying a voltage based on the voltage command,

the voltage command calculator, which has a storage portion in which data on
torque command and load that are associated with each other are stored in advance,
calculates a torque command required for causing a rotational speed to follow the

rotational speed command, acquires a load corresponding to a torque command in an
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4. A control device for a rotating machi ne of an

el evator according to Caiml, wherein the speed
command si gnal generating means changes the

accel eration running curve in such a nmanner as to
prol ong a decel eration period and to cause changes in
jerk wth tinme such that a nagnitude of acceleration
in the deceleration period decreases as the |oad of

accdldigtiGiaintefee o B QSevaldr iffdeh theisford}e poRedrefesti@id allad of the car,
- prolong the deceleration period and to cause changes

and bﬁ‘tghﬁrtﬁe Wiifhidd 185 ﬁf’t‘ﬁg chitBithd e BGRLAHG 21 enerating means,
acceleration 1n the deceleration period ec PEases ;s

the | oad of the car increases during |owering thereof

5. A control device for a rotating machine of an

el evat or accor di tqQq any gne of Cainms 1 to 4

whe i perch EoTa el url eshermas megh FanrFR R doadpishe swsfrom

a current detector for detecting a current val ue of

the yakage eerampndcaledtiphe, a vol tage command cal cul ator for
generating a voltage command based on the rotationa
speed conmmand fromthe speed cormand signha
generating neans and the current val ue detected by the

cur seAtcotigbleddvive, foP# Cotating B HiAY 6f 41LEledAbr ARBINIGD Fy one
vol tage based on the voltage command, the voltage

of Cgﬁ%ﬁgﬁn% £ E LR Hevitd hifrthel @gmgrﬁﬂﬁ g 'gggﬁwof&'f tagéﬂgm'grh braking

ata on torque conman t hat

tmﬂ@%ﬁ@ﬁ%g%ﬁﬂ@ﬂ%%EMKﬁgﬁm%hper are stored in advance,

e
es®a torque command required for causing a

and

rotational speed to follow the  rotational speed
Ao ST LS® ZOM S REHPr UGS AIF TS A5H08S gddbe brake
command in an 36 acceleration interval of the )
effe@ve\igt epmpanssie tihe asddicipgey gBregensratyedorqueatneths dasalgration
~of the car, and outputs the estimated |oad of the car
intenvel ihecargansd withrmmodng dgealongad eratd sfghereans, and the
speed command signal generating neans acquires the
| oad of the car from
7. A control device for a rotating machine of an elevator for performing speed
control of the rotating machine of the elevator without using a speed sensor, the control
device comprising:
speed command signal generating means for generating a rotational speed
command for the rotating machine;
speed sensor-less control means for controlling a voltage applied to the rotating
machine without using a speed sensor, based on the rotational speed command from the
speed command signal generating means; and
a brake for applying a braking torque to the rotating machine, wherein

the speed sensor-less control means makes the braking torque of the brake

effective to compensate for a deficiency in regenerative torque in a deceleration interval
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t he vol tage command cal culator. 6. A control device
for a rotating machi ne of an el evator according to any
one of Claims | to 5, the control device further
conprising a brake for applying a braking torque to
the rotating machi ne, wherein the speed sensor-|ess
control neans nmakes the braking torque of the brake
effective to conpensate for a deficiency in

in adcBERASS HMith\EmboingUrettiord By 49681 8f Ahosr thla réle%ﬁéalsuémthat a
‘accor dance mnth a novi ng dlrectlon and a

cons&‘%{ accglerdﬁo # c19'€¥ is& O%tglﬁé ?§ 6{19 I?)'f Ial%

ator for performng sp ee sgon he ro atlng
machi ne of the elevator mnthout usi ng a speed sensor,
the control device conprising: speed command signa
generating neans for generating a rotational speed
command for the rotating nachine; speed sensor-|ess
control nmeans for controlling a voltage applied to the
rotating machine w thout using a speed sensor, based
on the rotational speed command fromthe speed
command si gnal generating means; and a brake for
appl ying a braking torque to the rotating nmachi ne,
wherei n the speed sensor-less control neans nmaekes the
braki ng torque of the brake effective to conpensate
for a deficiency in regenerative torque in a
decel eration interval 37 in accordance with a noving
direction and a |oad of a car of the elevator such
that a constant accel eration running curve is
obt ai ned regardl ess of the |oad of the car. 38
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