CONTROL DEVI CE FOR ROTATI NG MACHI NE OF ELEVATOR

BACKGROUND OF THE I NVENTION 1. Field of the Invention

The present invention relates to a control device for | 71622
a rotating machine of an elevator, for controlling

the rotating machi ne which drives a hoisting machi ne

of the elevator or the like; w thout using a speed

sensor. 2. Description of the Related Art In a

conventional control device for a rotating machi ne of

an el ' ' '
ool 1 ST ROL B VIGE YRR DRI GRS REI RTINS
controlling the rotating nmachine without using a speed
sensor (see, e.g., Patent Docunent I: JP 3260070 A).
In another control device for a rotating machi ne of an
el evat or, BA LK GROPIND OF iR AN} dUised to
estimate a rotational speed with a viewto controlling
the rotating machine (induction machi ne) w thout
usi ng a speed detector (see, e.g., Non-patent

1. Berlsmmd Intentignansacti ons on the Institute of Electric
Engi neers Japan (LEEJ)-Industry Applications Society
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Cbserve uction Mdtor iIn Regenerative

eration." In still another control devi.ce for .a

cley gk ph gl e iatiog BT RP SRPHEN e o By Mactirne! the

(induc%i?n machi ne), wi t hout using a speed detector,
eleyfton ORth {1EGy WIHIOUpHENB ASPSSY SBYSF cur rent st oppage of an

el evator resulting froman increased | oad and

enhancing the accuracy with which the elevator arrives

on a floor, it is detected that an output current of
2. Bescriptien b€the Raktede@thed an overcurrent Iimt |eve

| ower than an overcurrent stoppage |evel,

cons{aRt conP@Rbne0BbAtAd] devideefdrof iRetim niichipeest & efehfor, an
time of the detection, and the sane decel erati on

inveRBt A& rgﬁ? Lkel Gsns%ﬁse%@ﬁieg e %{eﬁ&t%‘}i]ﬂg? e{ {]hgrelé\/at&%i{}?é Biew to

i
peri od I'me i s perforned suc e sane

corg[?o(iﬁrllge rtﬁ‘é irg{elltir%ig SI‘I:lEEIlC fite Withalt tuhs‘leng 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 (IEEJ)-Industry
Applications Society 1-55 (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 using 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



case of deceleration according to a speed patterns is
obt ai ned when a riding car has reached a decel eration
starting point (see, e.g., Patent Document 2: W
05-017079 A). However, the conventional arts have the
followi ng problens. In the conventional speed contro
device for the rotating machi ne disclosed in Patent
Docunent 1, for exanple, the output of a slip
frequency command is changed in accordance with the

| oad of a car i n an accel eration interval .i [ch a
UIPRE B! SRR 161 TSR B ETTEn, At VBl 5ok dhan an
of reaching a predeterm ned value after the operatiaon
ovgrunrers swippaset levelhepnsigalespesd eonitendiis pasinaiied at 4 spseq girthe Hige of
curve of the elevator is held constant regardless of
thet betedtivad and thdeamadedateratichecwitel at iinnhé niser afadleceleration for a
which the <car is in the process of stopping after the

certdi® giéﬁ&i? Yf R rfbahed Behi thveht 8imb Ascelér@B6h 8tahbeas in the
predeterm ned value In the conventional control device

L A R SRS i S
real Y Beelsen P TaalRe PP B s Jart Rosinpda dpsfToro A)

regenerative range. Therefore a speed pattern
accoFameyer othRhPRIVeRtoREk | #tfmhade d8f efolloivéng irsobleaticedn the
in advance so as to prevent the entrance into the

comventisprd espeed ecpatiot adevias ferngfe motetingd emapshenk, dissloged in Patent
result, the tinme for deceleration is prolonged

Dorcﬁglantdll,efcﬁ efaniphe ihevathaast ofslip heeqancyotombhend is changed in
el evator, so there is caused a problemin that the
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pattern with restricted deceleration is not used, the
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car is in the process of stopping after the frequency command for 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



The present invention has been made to sol ve the
above-nentioned problens, and it is therefore an
obj ect of the present invention to obtain a contro
device for a rotating machine of an el evator which
makes it possible, wthout using a speed detector, to
suppress an increase in the noving tine of the
el evator while securing control performance and
stability in accordance with the noving direction and
|l oad of .a car of the elevator. According to the, .
the, BBt i o GhelBeed. HeR @ 9 0eTD ol fod RleLUIBIn giipe;ombor
for a rotating machine of an elevator for performng
arisefe@if Wonte@rasefin shdility reguiting fiewhneawage thieughl the dosspeed
wi t hout using a speed sensor, the control device
regametatisie mgnges p&edheap nmaych-paegnBbougemneriatthe @bseagisndeds to be
generating a rotational speed command for the rotating
sepagibiyRsigaftwiReath $HAQr - | ess control neans for
controlling a voltage applied to the rotating nmachine
W thout using the speed sensor, based on the
rotational speed conmand fromthe speed comand
si gnal generatin 2ans, AP Wi gh peed conmmand
si gnal generati pans-—charges affi-acce [
running curve in a deceleration interval in
accordance with a noving direction and a |oad of a car
to %gnerate the rotational speed conmand. Further,
accorldiemgesent mbientjpndme heei madato enlye theeabeve-meptioneddedblems,
a control device for a rotating machi ne of an el evator
andl ar ispiefeforaiangoti@aeed thoptasolt iabertioe to abadin AgontraC Béviee for a
of the elevator w thout using a speed sensor, the

ro@ARd hAbhiHE¥f &eeleMBbiEhRE makRER GoSMTEBMEhH U8Ak a speed detector,
generating neans for generating a rotational Speed
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means for controlFing a voltage applie
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command si gnal generating means; and a brake for
th%@ﬁW??%g a braking torque to the rotating nachine, in
whi ch the speed sensor-less control neans nmnakes the
br akiAfgondoiegisethsf preseat hirvekbowf thewst is \peotided 8 rpoensladevice for a
for a deficiency in
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



regenerative torque in a deceleration interval in
accordance with a noving direction and a |load of a
car of the elevator such that a constant acceleration
funning curve is obtained regardless of the |oad of
the car. BRI EF DESCRI PTION OF THE, DRAWNGS Fig. | is
a schematic diagramof a control device for a rotating
machi ne of an el evator according to Enbodi ment | of
the present invention; Fig. 2 is a diagram show ng

a f JLunni-n urves.of the elevatqr durjn the .
o S ERHGR PediBE T U GEVST 6 i Rt G R P L RB A Bgeing
of .runpi.ng | oci expressed by rotational speed and . )
madinsu Pt ther %}a\@t%ruwatﬁ@utt Wngparspecheaneen ohe gpntyal dewioeripgluding:
of the rotating machine of the el evator according to
spe¢recanmchyg Al eresatife mepns dbregeatiating hovntipmel Bpggd c@mmand for
Fig. 4 is a diagramshowing, in a sectionalized nanner
thé ootafiny waskahes speddosehsortles contubinheghs| fo€ bsntiollinghe velase applied
where the load of the car is small in Fig. 3; Figs is

toahélir8@hRIMBBRYE REtIRATRINES: Yec UBRIONIbAEA \RSth T rofaliBnal speed
el evator during the |owering of the car; F 61s a

ig.
| ] ' I d by .
co T N R A el e, P PRERSRY aBlfying o
erformance of drive control of the rotating machi ne
orfiihg SR B 4B GPhoE Ry, (o Pird 6 MR T ES Grihaeans
|eVﬁt r shown in Fig. 5 Fig. 7 is a diagramshow ng,
maies & %gé%lﬁnzﬂnéﬂrﬂ%ef i ekt efectirie 19 ompeRta A1 b deficiency in
the running locus in the case where the |oad of the
regegeratiye faagepeiniandecelgratidn iferyal B dcsordamticagitamnsiving digection and
exanpl es of running curves of the elevator during the
a load of mgpr of tHehevaeor such thabo don¥ent adceRfatidAGuifs Bittve is obtained
invention; Fig. 9 is a diagram show ng runni ng curves
re@irdlefiofeheNad of theltaf he case where the |oad of the car
I's small during the raising thereof in Enbodi ment | of
the present invention;

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is 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



Fig. 16 is a diagram show ng a running | ocus 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 el evator showmn in Fig. 9, ; Fig. |I | is a diagram
showi ng exanpl es of running curves of the el evator
during the raising of a car in Enbodinent 2 of the
present invention; Fig. 12 is a di agram show ng
th gpnlng fﬁ%ves of the elevator in the case where the
T OIF0F Ot W€ Bar is siaaali during the raising thereof
i n Enbodi nent. 2 of the present invention; Fig. 3 1is
a di ddf AnSShdapTag homing PYtlet aisTiaRpededaapsysed by rotational
rotational speed and output torque during the
speaslr dnd rautpnit éorqifie dsringethe patformhanod of drever aingbl ofgherentdtingemachine
of the elevator according to the running curves of
of thteel@laedtaleirdinaawehd Mnking cuidd2of the @levdtdr sifova idiFagrsam
showi ng exanpl es of running curves of an el evator
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rotational speed and output torque during the

theyespsing ofethe eargp Egrtiodemers dtafohe pesenh@vedtiat i ng nachi ne
of the elevator according to the running curves of
t he éligvatsar depgawnshawikg gunrlfg clives oflthei cdevatcs i ereatadse where
di agram of a control device for a rotating machi ne of

th@bad IfeNatfaris 36RATdHirhg the rkNhe dhdrestt indEmboditentPr 86 &Rt present
invention; Fig. I Sis a diagramshow ng exanpl es of

invdafiBh:ng curves of the el evator during the raising of
a car in Enbodinent 4 of the present i nvention; and
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Enbodi ment .5 of th resen% i.nventi
output torque during the performance of drive contro of the rotating machine of the

elevator according to the running curves of the elevator 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 is 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 1s a diagram showing examples of running curves of an elevator during

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



DESCRI PTI ON OF THE PREFERRED _| '4 BODi MENTS Preferred
enbodi nents of a control device for a rotating machi ne
of an elevator according to the present invention
wi Il be described hereinafter with reference to the
draw ngs. The control device for the rotating machi ne
of the elevator according to the present invention
changes an accel eration running curve in a

decel eration interval in accordance with a | oad of

the gl.evat.or, ..t here securi. bot h nt r ol :

por t Gy Baics e EL ARty FECYRRE 3R e Lo B diittorsn ghe apsg where

a. sgh tic di agr.am of g control device for a rotating
th i HeNHFAFH Smé[l é{brllélfls rthe eagRg thegeal dn Emhedimenitd of e present
_ the present invention. The control device for the
myegtighi ng machi ne of the elevator is conposed of an

el evat or- nechani smportion 10, a rotating nmachi ne

20, diedd isedmgrant sigsviagatriolingieansexyessalte; wpLRMal speed and

command signal generating neans 40. The el evator

outPe REryus MuRRY tHeOperid?mABcclo L @Nd OdntRPIcBGhe hﬁatﬁr%{@??iﬁge of the

of a car 11, an in-car |oad detector 12, a
| e di ' %mﬂgl gﬁgye rweight . 15,
© an g r alﬁ}%l&%é e %S n- cgroﬁ%g%gg’&gfégggﬁﬁg% gs’
provigded.on the car it, and the counterweight 15 is
fitt @'ﬁg 'p ﬁéa?g}a%fflﬂﬁr%{nﬂ% a %B?@t‘feﬁﬁegfﬂ%%{}’gat% 1§gChinfeof an
hoisting,rog; 13.. The brake 16 brakes the hoisting
eleypfox pecording &t Bmbodiment 4 phihe REESARAATHEORD start s
rotating and after the rotating machine 20 stops
r ot atfigd 8 iThdiagunashiongngrechipes d0unng veset dfthbelesitonduring
sheave 14 to raise/lower the car 1 1. The speed
thecraiwirgnef asdag ivalE mpediarcat 4 bHthapadisnt4hvdntionandt or age
portion (not shown) in which running curves extending
over Fad 18GE£iRbA Mbwing BkMAbles & rufRRg BRks %p%gleyator during
interval, and a deceleration interval "are stored in
thANHIESE o5 - nd as a
cri tﬁgr:(lﬁo n&{ ngI%lE%dlglgqug%?f ?}ﬁ?ﬁé?@é a egl?%?: shoul d be
not ed

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



herein that the running curves prescribe a speed
pattern during the novenent of the car of the
el evator froma 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 tinme. Each of the running curves may have a
plurality of speed patterns depending on a noving
di stance or a relationship between the stop floor and
the et floor urther, each of the running curves
ﬁ lhs\fshf‘é%?é@of f-ltlétfﬁscogérolct? Vg fog afTglatipg grachine of an
acceleratlon interval and the deceleration interval.
cleyater asewting snfabddisieghalof gempresant myentioms T ol device for
generates a rotational speed command u7* for the
therrotasihg mgchnae bf the e2ane dxodatipoged of ArelOutquhechinishi®ortion 10, a
in-car |load detector 12 and the stored running curves
rot@t&hc%f hBEi A6 espedd sehsof-N8s €aditrol - ntedh@S 05 bAd ked dli%i’heﬂﬂl s1gnal
out puts the generated rotational Speed command
gaken #%&%ng@ command cal cul ator 33. The generation of

ot ati onal speed conmand w* MA|| be descaibed
h .
LZLEE{E flgtdd: %ﬁt@%ﬂfﬁ%ﬂé’% 450 OAPto pBeOR OLRered of agar 11

isl inverter a current detector 32, and
an tfh%ar\}%th %fét%ro]r%nﬁrbels’éag EQNeaklpp hamting shsale &4, mcounterweight 15,
t hr ee- phase voltage v to the rotating machi ne 20
andpjat broke 1havilhg inrhodeat detactonn2tinepropided! aof thehear 11, and the
rotati ng machine 20 i nput thereto. Mire speC|f|caIIy

couneweipght 886 finedrmndie cal CUhattbE hIiStigeFiehas €8s ba thOhbdig@e: rope
command v* based on the rotational speed command a)*

13 9eTRy BhRd 10 %rdkRe tIFPRGSincCARTRNY BifgRadthe Qgt'aﬁﬁg?‘tﬂaelﬂne 20 starts
nmeans 40 and a three-phase current i detected by t

rotgtﬂtrgeﬁ{ao?ﬂ&eﬁl@% Pg %né(t’fh“%()% s&%%'r@ﬁtlﬁ‘%] tTter gc%tét&%allnac(;}nne 20

t he ro machi ne

out s .the ene ted v, | t nd v*¥ to the PW
drlY‘?’?\}E‘?]{‘Oéf*t"@ls é’rfalstft’ %VW Iintmverter 31 applies a

three phas volta e v to the rotating nmachi ne 20 based
ﬁé@&t@@%ﬁgtﬁg&eﬂer@ﬁﬁ&ﬁeea@s A0 Ingsxa storage portion (not

operatlon of the control device for the rotating
shoyag hihewbifcht menning curves extending over an acceleration interval, a

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



el evat or based on the accel eration running curve and
the braking torque of the brake. w1l be descri bed.
First of all, the operation in the case where the
accel eration running curve and the braking torque of
the brake are not changed in accordance with the | oad
of the car will be described. Fig. 2 is a diagram
showi ng exanpl es of running curves of the el evator
during the raising of the car | 1. In Fig. 2, the
axes of abscissa represent tine, and the axes of
spefdos et @ptas dkawotating masinei2fracceldigdo anouwbeelthe ongar load
and jerk of the car 11 respectively and sequentially
detectom liZhand: hp . stoFhé nepéey] covasTantins ppssds afeneleatarny has started
means 40 has at |east one of the running curves
md@gaadd RgtpRasthe p@fkratsdaRstiondCirbetahinand 08 a voRkide command
stored in the storage portion, thereby making it
caR@BEd0 e tﬂe‘%@h&wi&{ §f ﬁleSrBFd%Gnﬁ gorhfﬁgﬁc} ty? will be described
generated as tinme passes arfter the start of the
1atIPY At of the elevator. Each of the running curves
of the élevator in Fig. 2 can be divided into
accekfrﬁfi%? hnt rval's (which correspond to intervals
A, BUTHNE OB it Ahsetperth senier-lsst eo! msanof0. priych B)copposed
whi ch the magni tude of the rotational speed of the
of st WM iy erteic Bl.rfecureent idsterter BReanst theewdtagd comamend pajowdator 33,
predet erm ned val ue, and deceleration intervals (which
applogsr @ 8peanphaso voindgerw al Biefr8tatihg naavtline A0nditicait ddving ihfoemation
bottomrow of Fig. 2) in which the car 11 is in the
onphogRss opthe Botatits SheReLo afplithetdde magni tude of the
rotational speed of the rotating machine 20 has

r eachgglet HRciPEAACLRE WoRE S\é?ﬂlnrxgagdl &lﬁf.(]ﬁor 33 %@F?tes a voltage

const ant - speed i'nterval trate Stri
i NG, onstant-speed interval i.s
coB BRSPSV STy BB BAL) B Y P s
the car 11, between th interval, C as the | ast
CoYAg 514 Seneteling FRan sl Leich st EhaIR ISR | HFECiFbisthpgurrent
Das the first interval in the deceleration interval.
detppier datathpyt kavingibe seiaiéanat speed of ithe wotagiak neiching @6 ihpvt hereto,
the three intervals A, B, and C are as follows. In
and loetputst the gaher&ted vhitageagmhardievoto cedBVaf atviener 31.  Further, the
increases. In the interval B, the magnitude of
PVadCial ettt 1ogppliss behde panst aMage htotthe rothliRy Mmathike 28 Besed 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



magni t ude of accel erati on decreases and then becones
zero. By the sane token, the details of the

decel eration interval divided into the three intervals
Db E, and F are as follows. In the interval D, the
magni tude of accel eration increases fromzero. In the
interval E, the magnitude of acceleration is held
constant. In the interval F, the nagnitude of

accel eration decreases Fig 3 is a diagram show ng
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ines in
eneratjon si e i S observed i he cas

1ntw;{\éraé 1rt1<ﬁ%5q%ggaacd:pr ange with the moving distange cli}‘éi;e car 11, %etween the

corresponds to the running | ocus indicated by a solid
intervaleCiag thy fst myervalin daeipecelsrtioanniened and therintegenl & agithe first
~ lowspeed regenerative range in the case where an
int¢rvelus tthodecatredtioneniesvalised as the rotating machi ne 20

is illustrated in Fig. 3.

The details 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. In the interval D, the magnitude of acceleration increases from zero. In the
interval E, the magnitude of acceleration is held constant. In the interval F, the

magnitude of acceleration decreases.

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



It is apparent froma relationship between each of the

running loci and the unstable range in Fig. 3 that

t he passage through the unstabl e range depends on the

| oad of the <car 11. That is, in the case where the

car I | is raised, the unstable range is passed

t hrough when the | oad of the car 11 is small, but the

unstabl e range is not passed ~a through when the |oad

of the car 11 is Iarge As w || be described later, in

t he cas wher e 't he 1 is |lo opposed. to
SPEREATESE LS W et peToaiee Shdave dngol ShBE A machine
range i s passed through when the load of the car it is
ofjthy g’éVat%fu‘tCC?Welgl}ﬁéh%\mnémgrcaﬁ@é of thalevaprishenn ithFigugh In Fig

when the load of the car 11 is small. Fig. 4 is a
3, dhagxiawf shbwite gepresenta the ottiponairquedhtpeiriethe frotatibd enachine 20,

intervals Ato F, the running locus in the case where

anddhie H006f MscibHerep@benisltht Sotstidal speed oftid-roBting hakhide 26, The
the axis of ordinate represents t he out put torque

ruﬁh‘ihg Wei Bovih& Iflgt AlddRidBG b (; g‘fhl spee éﬁ\)%Fs %ﬁf(ﬁeﬂyy of a gear

absCi ssa represents the r ot
h|ne 0, the el.ev
fo{ g&ﬁ%&n 01 fing she 5%1 Ay azrnd%hca B(?t’rl Hbg ?lﬁ(éh"é a%d) ttolgﬁtger i 16w,
t her asses thro gh the intervals B and C, and
t heneﬁ\?a@%é%tmg Pifka %@e 8? thg rening fogl showa 1) bgadofraws a
starts decelerating fromthe interval D. passes
cledmasrglecen&oimther vigingy of amdrigin afirt thhstrisebpe. elexatomgasses
the raising of the car 11, it is apparent fromthe

threagh theofishijpadoatt wee nhe foarthuadrngt, iant ehenadrswandodusereturning to
unstable range in Fig. 3 that it is necessary to pay

theticaiiyl aFihd eridih @gfiasBoiRIstoppage bORE eRfvatoRe 1Batcdrladcd with a
smal | . Mre specifically, it i's apparent fromthe

difrelAtd %E@IPIOQ@&I MQ cﬁxhﬁ rtllﬂ{l‘@ ks J‘&l?fre}/e"iﬁlsec" b@tWéeﬁ BR 1oci in the

unstable range in Fig. 4°it Is necessary t

ST B S giF R e st

runni curve of .the e| evator rln t he | owerj ng
th%ruw%g dyging the gising of |the, &pk At es aﬁhﬂga&l%&ur% GAVEHE Power

IS reverse in direction to
running side is observed in the case where the load of the car 11 is large (as corresponds

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 is 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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the operation of Fig. 2. In Fig. 5 the axes of
absci ssa represent tinme, and the axes of ordinate
represent the position, speed, acceleration, and jerk
of the car 11 respectively and sequentially fromthe
top. As is the case with the running curves of the
el evator of Fig. 2, each of the running curves of the
el evator in Fig. 5 can also be divided into the
acceleration ii intervals (which correspond to the
intervals A, B, and Cindicated in the bottom/ow of
thriepgh vien;the stcal b &bl i iese O Whebs Besatibwhiafersipeibg case
of the rotating machine 20 is in the process of
whesa gl oy Bl pr lotherass a5 mpdosed|taethe zast wheredbe shed htis omsed, the
intervals (which correspond to the intervals D, E
unstableFangedisqated thouphehenthomad @ftled cdrilg.is Brgé, hunktieClhstable
the car I 1 is in the process of being stopped after

ratdd€s ABORUsédddBroRkh When fiRt1add oMndk caPaedsm@f. the rotating
machi ne 20 has reached the predeterm ned val ue. The

det aig: f. .t tion.l I Vi ' e

thr ot 6 o 5 AR AR SRS P b RIRN piofb S T EphoA o
i nterval A,. the magnitude . of el eration jncreases )

tnd fiing Topd i BErB M heto T S8 ot T SREL PR FIR ;1 Fig 4
hel d constant. In the interval C, the nmagnitude of

they@d e PE PEnasHh I PESLRA Siesouipi tPIIBA OBPEH R sheAeFayng Byachine 20, and
same token, the details of the deceleration interval

theliws deabstinsaorepteeenthihe eotantred wiaded off Yhe Btatingnucnale as
fol':ows. In the interval D, the nagnitude of

accellgiFag.i Qnhé REX @S ESlldWORe 26618 inl the tilterval At @fringl thE starting
t he magni tude of acceleration is held constant. In the

thdrBdfep¥@bs fhroddhethe TRGRIalsU8€inAf C 2Gfeihel MdcREY HRRELRRE. After
Fig. 6 is a diagram show ng exanples of running loc

thag,ﬁ@F ﬁeééltgﬁ)é kg%arlrs %‘eé‘él&%@@é fronP g qnt%ﬂgl @?%F&%ﬁ fh?(%%%qm intervals E

erfornan of drive con
rotating machi ne_ of the el evatar, according. to the
an) 0 o helle oo P ng ' BE Gkt oCnba N okt from the
Fi the axis of ordinate regresents t he out put

I.g. .. 6 . ..
relfltéqra,mp b@}{w'ggﬂ tltyynmﬁglgr @feéyqlﬁgnﬁﬁ thrpgable range in Fig. 3 that it is

necessary to pay attention to the case where the load of the car 11 is small. 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 is 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 the 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 the axis of abscissa represents the rotationa

speed of the rotating nmachi ne 20. The operating point

of each of the running loci shown in Fig. 6 draws a

cl ockwi se locus fromthe 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 dlfference bet ween | oads of the car 11, there
intgals gwhigh forreanas e thseintgewals AhB, prst{ indicatprbin the bottom row of

direction of the axis of ordinate. Fig. 6 shows; as a
FigliSagm aulmchothe esygoitddengf the rétagionab speedhef theirmating hadine 20 is in

during the lowering of the car 11. A shift of |ocus

thet proaesd of rRQOMRMg a ;ﬁﬂéﬁétdﬂﬂurfddd@hhes 2008 ‘de@élérﬂldmﬁt&aaﬂﬁ (which
where the Ioa the car | arge "as correspon S

fr
co S&gtrﬂta&aog e riml.@%glssq?n% a}ngctr ﬁ;'ak% gx thd Bﬁfq}ﬂ&?{ bPPg. 3 3Neh which
enerat on side I.s
o REFE T b BRSO R e PO R R0 S e FE ol pecd
0 the run cus indicated by a solid |line in Fig.
Tolg{ipg marD m%%O Bmemeg tbeawsgetarémaed W peed

regeneratlve range in the case where an induction
mac hil hedstailyefabe aeceterasionantaniahgividedintagherdegntervals A, B, and
illustrated in Fig, 6. It is apparent froma

C arelaatfoltovehi dnhik¢ weanaleActheahagniwde whintdipritigi inardsdsheln the
unstable range in Fig. 6 that the passage through the

intetRslt Bblige maupgRudie pens]iQntiddes Ih@l@dc&fstahhe &2the liktervilat the
is, in the case where the car is |lowered, the

magﬁ‘iﬁlc@tﬂfeacﬁélgﬂﬁoh %e&@%’%ﬁ dnd Hiln gtgﬁflgm\é@ 8ot Ny tﬁ?gargé té]{}g the

car 11 is large, but the unst e range is'no
n.the Ioaﬂ of  the b
det 12§S§{F‘g% %e\M]lE 18n ipterva 3“’6%5%1“\/&1@}3 t]ﬁm? nEanm?ﬁ ElAzmd F are as
ai sed" as 0 ed to the case where the car 11 is
folfofser Gt eoRETNEhLS b & magniinde o docelpraianmerABa g mAgR. In the
the load of the car 11 is small, but the unstable
intgrafgl. ithe magniedss efl acedhraiigh iswheld torstandadlnofhet eeralr F, the
11 is large. Fig. 7 is a diagramshowing, in a
mageiptdeh atdckeationeduoerasdsor the intervals Ato F, the
running locus in the case where the |oad of the car i
| i sFigatsge aidlagrag.shbwingexaingples fof 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. In Fig.
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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the axis of ordinate represents the output torque

output by the rotating machine 20, and the axis of

absci ssa represents the rotational speed of the

rotating machine 20. In Fig. ",, the elevator follows

the locus in the interval A during the starting

t hereof, passes through the intervals B and C, and

then reaches the rated speed. After that, the

el evator starts decelerating fromthe interval D
.passes_.through.the interv E and_ F, and then stops,.
GGGt {h?eaXfSo%%'aH@teof g haps145 2 Alalredh SEEfEAPRNES FORE 5

the relationship between the running intervals and the
the; ryning loc dwges e Iovgring of mkg cart11i s A shi e daquy towarshy power

attention to the Case where the |load of the car 11 is
ruh@ng eide Moolservep e tHei casd Where ittie losd aptharcent] it lage tdseorresponds

rel ati onship between the running intervals and the

to URs hahi Toahgendidatdd 1§ alterhdidliong ardSsHIQCRSE Fnys HPFRAY), and a
attention to the interval F precedent to the stoppage

shﬁ] g{ B%}J@'&S‘Wﬁﬁ %rreééﬁerdth%mairs kel ELM b %a{eg\é/ﬁé}g tR910ad of the

| IS necessary to pay attention to

ol LS ERETA e Mok DG SR AR M0 s

nece§§%iy to pay attentiog to the interval F precedent

to t HETEERBpAGEaRE ringe a8 adowrpred regergapticgargedn the case where
whether the car i | is raised or lowered. (2) In the

andaductiphenechineeisaed a9 thesrotasing eachine, 20 is ihestrateglainyFigo6. It is
pay nore attention as the |oad of the car 11

app@enteiase s relatiohdigp beseembatheofithe nmainglldciiand lthwesedble rdnge in
iS necessary to pay nore attention as the |oad of the

Fi€ & tha{ thk PedseaSBSoughihd Miestdbl Ohgflegeh®s drPthe UidNg thd &8 11.
operating, principle of the control device for the

rot atiagidTae t}{en&sﬁfévhgféethglcgy 3t 4 1RGEES %@?TSEa(r%é%v range is passed

Enbodi ment 1 of t resent invention W

o B5RRBR Ao P 18050 ARV HRTPLFE v
whe ThEfig 55 The s TAGSTEY. aibs 0rsuhod whresente FPIIcE e car 1
~ the axes of ordinate represent acceleration and jerk
1s Faasgdle @f i apePsedatedths egsre mihierel thg dar dh isHewersp,. the unstable range is
passed through when the load of the car 11 is small, but the unstable range is not passed
through when the load of the car 11 is large.

Fig. 7 is a diagram showing, 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 the accel eration running curve of the elevator in
Fig. 8 there is no problem in the stability of the
speed sensor-less control neans 30 fromthe
aforementioned interval A to the aforenentioned
interval E. Inthe intervals Ato E, therefore, the
accel eration running curve shown in Fig. 8 is
identical to the acceleration sunning curve shown in
Fig. 2. In the interval F during the raising of the

car 11, however, when.the - 14 |load of .fthe car 11 i .
rel§RSITD helAT e CHIDES EaBPd g e bl ioRe MhEBniG tde 1 i
of maximumjerk is smaller than in the case of the
negfstarnIto dan iRt/ ds @pe Wagtspthsdlond 1of thecereht ivlirgsai dore
to the unstable range (as corresponds to solid lines
spéarficalg, it mt egpasdnt Froof theirglatioBship hetwieen ithet emumlg iBtedats oyl the
the raising of the car 11, when the |l oad of the car 11
unétsble k@ip@én Fighe kit itSs AecehRedtd %ym&m&ﬁﬂ @hé iert4l K fiecedent to
unstabl e range as descri bed above. Therefore, the.

theSRBpab BB gleeMby €S as shown in Fig. 2 are adopted (as
corrggponds fo dotted lines in the interval F of Fin.

8). . b \ h ni. f xi.mum_ j erk
"y S BB OnaRe fPreshlR 00D Bieshlsy DB el uRehil to the
ral onged, so the period in the interval F in which
RGLEO [4§PeChtcel eration are observed is prol onged.
However, the speed sensor-less control means 30 can
achi éVelnathectase ihere B spepd spesettlase geneplatesrs 3Gigueed, it is
and hence can control the rotating machine 20 stably
nesssdre tapay ditergionhte thesttatvhleF maengdentRbghe Stoppage afi thgrebator,
showi ng runni ng curves of the elevator in the case

regabdés of ihethbOmd cof 1110 €ai6 orlldwkedsmal | during; the
rai sing thereof in Enbodinent 1 of the present

I nvep)ifQihe ARe I82FL ihRYr M tshrafsed &f ?sntfe%e§59ry’:ti033a 8nork Bttention
the interval F during the raising of the’ca Xl, when

as ttlbeelclagaoq‘. t?llé ctapZI Co%EreLs;l]es.l S}ns ﬂ%l Laset\ﬁ%r nIc&ru eisofovJepe%, it s
maxi mum j erk uring deceleration 1s feduced to

i ncrease the all ocated period of deceleration Jerk and
e e e aH PR e A QUG L GRS on &1 .

In the light of the foregoing, the operating principle of the control device for

fol

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. In 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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Fig. 10 is a diagram showi ng a runni ng | ocus expressed
by rotational speed and output torque during the
performance of drive control of the rotating machine
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
rotating nmachine 20, and the axis of abscissa.
represents the rotational speed of the rotating

e 20. i_nt al F .
o6l P o113 2\?55?*%8“}@@%{ et dpbilieny WBI] Y mpgnitace of
the car 11 is when the rotating nmachine
mayfnyR ek lasmstlf‘ggﬁ ftléé@%arsspf {he nopmaljanRiAg QuIvehas eepted with
range, the magni tude of the maxi mum jerk during
attepeioa| Raihici thhunsiabl e chnee (rstcoresrondaoesolif dnesdinltoriatesd! F of Fig.
period of deceleration jerk and increase the
8).al | ocated period of deceleration tinme. Thus, the speed
sensor-1ess control neans 30 can avoid the unstable

rangén gRrinespo Rdiufigg e fainsSPe®E chepERBERAOBad dPdk car 11 is
is, the acceleration running curve is changed in

largé: Ct‘BEl%af%Cﬁo Wb d b ;t%tyl aadtioRfto i€ d&@tral:)l%lrangg al MRscribed above.

ro ating nmachi ne does not nee

enerative tor in th
THRRIFREE LR T T N —
i d th | ow Eeed regenerative range leading to
dOF nasie f Pwﬁﬁz @Eﬁ@?on in the case where the | oad
of the car 11 is snall inthe interval F during the
r ai sPigdestribase abetre, ithe nirgwithée wf desdmiube geribievedwdetihand the
reference to Figs. Rto 10. However, with regard to
alledaedgpeiod thayeofiin ptdiengeds® thh eetod iahé oadvafF inhehiclathahkes in
is large in the interval F during the |owering of the

acdeBratioh @8 oW&Irled i PpRolbAVEdS PERAVdVE Q@}Ebedé@&d é«’&tsoﬁl@ﬁ%n‘trol means
| eadi ng to instability can be avoided in the same

30 WBDAGieve alreddltidrSof l@?/e%e ﬁ?egjef?égtﬁ&{ tngI;\éEM hel'xc% control the

large in the Interva rirng t Ing o
he HHX|nuntjerk

rot ﬁ{rgi 'JH}C@% cmeset?%lt' |Wgﬁle avgﬁt%tg'g 835%1%3 (HEPease the

al | ogcat dod of deceleration jerk and increase the
aI | ot %t ds ARSI TOv BB K 7' e eleypigs in theecase where
peed sensor-less control neans 30 can avoid the
thedﬁaﬁ afihe cerabgis sewHrdusips el vaépingthiemaf spBwbodiment 1 of the present
regeneration.
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
during deceleration is reduced to increase the allocated period of deceleration jerk and
increase the allocated period of deceleration time.

Fig. 10 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 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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Based on the foregoing principle, the speed conmand
signal generating neans 40 of Fig. | operates as
follows to avoid the unstable range corresponding to
| ow- speed regeneration. In outputting the rotationa
speed command w* in accordance with the running
curves, the speed command signal generating neans 40
changes the magnitude 16 of the acceleration running
curve in the interval F, which is stored in the
storagge. portign,  i.n _accordance with a.load. Wof the
Car £F ShEWRN PG 10,10 the 1eRy Friag he isnecldBe O dmithen the
signal generating neans 40 reduces the maxi num of the
loagnghitheuder &F is wmalle prmeply, theni the gplating maghinend0 Ingads wvlarge
of the car decreases, thereby increasing the
regehtrata¢ eotqud mea fw-deedl renget itlon mjagmnikudie roftthe namireun gérkFduring
in the jerk running curve. In |lowering the car, the

deSed@GorCRTBRREd & BBRhscOBB aNlddat didperive df deHerati @ AEMmdliNGease
maxi mum of the magnitude of the jerk in the interval F

the,aeﬁlotc!i‘t%d :pefi‘&d %f%éc Fra‘iigl? tigl%tr . ][:fm.é, stg)ggf&ns&blggse&%trﬁl rlncr:]ans 30

I ncreasing the allocate i me of eration jer

the.interv F.in the jerk runnin urve. More

car 3030 PSR il R Bal Pl Shesf A 2GenlPhe ng
means. 40. has th? accel eration running curves during
the r aﬁfslisf@e AR GTRARY TURBINGTCUE Fiels CARANZEY In REGOEPRNGE Ethathe load
rel ati onship as described above, stored in advance in

of thigecas { brsagle worting orechimer28glven set tegd a large tagahératyvegprque in the
| oads, thereby nmeking it possible to change the

lovaspeideraagée. onAy aimesuitg tleugpeed semsoabso co@ind endnk B0t &v@ avoid the
| oad Wof the car 11. Alternatively; the speed conmand

lovwis @il regd@PEivatdna 16BRRS 0 4ibtdBRlYtyhave the val ues of
all ocated period of deceleration interval and maxi num

j er Krielonkaash in¥hk Glkealifrd ﬁ{eh@ﬁ@ﬁf k2801 88 shﬁp% @ nterval F
8 e. t he car

expressi ons separately during t rai sing o

11 and _duri t he wer i ng, of .t he car 11 tored ..in
g, AR P 67 ) BB Rt o it 1B miby g o 10
change .t he accel erati gn sunning curve iin accordance )
HOeV A P TPBAE YFGPPRACR i g Foerther i, logche! pgardl 1 1s arge in

command_si gnal generating nmeans 40 may store a _
the interval F during the lowering of the car 11 as well, the low-speed regenerative

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 control 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 @* in accordance with the

running curves, the speed command signal generating means 40 changes the magnitude
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differentiated result of acceleration, nanely, the
jerk running curve instead of storing the
accel eration running curve. Alternatively, the speed
command si gnal generating neans 40 nay store an
integrated result of acceleration, nanely, the speed
running curve instead of storing the accel eration
runni ng curve. 17 According to Enbodi nent | of the
present invention, the speed command signa
ener ati ng neans changes in a decrepental manner the .
of LR FOTER A 1 B Kol oA piad T Avsdipigs portion
. the magni tude of accel eration decreases in the
in gecoptaseapity i loahWeplithe casrldcedent to the stoppage of
the el evator, in accordance with the noving direction
of tHAdacar iamaisingetht gad thé spded canmand eigekdygemakiting rhéans 40
possible to prolong the allocated tinme in which

rediRedNge ndximasiCE R dhabiifiderne tHiIskrivekb infdid F 4shBe load W of the
el evator is stopped in a nornmal decel eration period

R AR o kS Bfch  AE BF MR B s i e
A ML N R LR R —

increased. |n addition, when.the |oad 'N of .the car is
megfis ) r@aﬁ?sr?iae FRELREHR OF Hi§ 368kt Oighe ok ehthe friervalki ayghe load
of the car is Iar%e during the |owering thereof the
W of seaicas dd sioerensss sthersby incotasimgahe aliegatedotime of dedederation jerk in
rotating machine in such a nmanner as to avoid the
theuntgtiredd [Fan tlxngek manmgspordi ng to | ow speed
regeneration. As a result, a control device for a

rot alMidtg specificdlfy, dhe apecdl @hMd ‘é\@hﬂh%éﬂ@k&ﬁﬁlgi theans 40 has the
possi bl e to suppress an increase in he. noving tine

acerkiih RInE¥a i RAFveMulifs HRCHI A9B%ER) hE QLR Ghi
stability 1| % acecor dla%ce vm{strﬁga}nhegfvoaog gf{ a car ’8&1@{1@3\@ 2
L or n. bt ai ned.. I.n the.aforenentioned.
rel B A R PRl WP B A AT B P R i eonse o 2
changi only the tine allaocated to the interval F jn
OB AT ATES. ey CRiT i PoSTIOI G SBatee SSCHUEH N running curve
. descri bed. However, the present invention is not _
in pgoptdaage pibrtae lpad (Wiod theser flilci Alernaavaindhgepesd chmansnd signal
the allocated tinme of the interval F in accordance
genurgting imeans 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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| oad of the car 11. It is also appropriate to
collaterally change the allocated tinme |engths of the
other intervals as well as the interval F in
accordance with the load of the car 11. In this case
as well, a simlar effect can be achieved. 78 Second
Enbodi nent I n Enbodi nent | of the present invention,
the control device for the rotating machine of the

el evat or whi ch changes the nagnitude of naxinunwjerk

in the in cCco nce with the load W
the. ool 8 Eabopintiaf TCOE SR FresitoBurion: 1 sroeq rrgmmand
present jnvention, a control device for a rotating
Slgr?al:ﬁ?f}?éat'&g TAGANG CBANGEDI 2 WasTemerishmgaRer thi magmifude of meaximum
rate of change in acceleration or jerk precedent
Jerkrmrgleti iatesva} in whichehe siagpipatpeofofcctlbratied dacatases inrtké dadleration
of changing the nagnitude of maximum jerk in the

intervakpyekddnt ol the eepd@s ©F i the tblevaldie irC @ddot@incél Wttt enef Rloving
the rotating machine of the elevator according to

direeRAdbM@Btca? aff tHeNBadP b El?eg%mar' {Pl\éxeéﬂ? 'n‘Pe{klﬁgs Eﬁ)‘gﬁgﬁﬁl% l{{; ??cgong the

in the sane manner as

nni_ng curves t he :
oIS AL 8"?*“@9 oFHRRP S ey oGP Pl S pgeor
odi nent of .the esent tion In Fig
stopfed Be QoBTe dpdisTasr b hler]P@P Wk e tiiise gRiing the
.ordinate represent acceleratlon and jerk fromthe
raigipg, theagofjog vehga thedard W efitheswodismeh duringfhetloreerpgabenot, so the
invention, there is no problem in the stability of
runnieg Bipe ectuired Sarthé essnglonterinl ofetansr 30isfon incidaged.
interval Ato the interval EE Wth regard to the

i nt elv addiffon, whigsh théaddowdoOfhet dae isC@hiall Bursipedhk rﬁb&hg nﬂereof or
the raising thereof and when the |oad of the car

wheARBE 1MW thd18ar 19WeEd ﬁgrm$ e RXerihk the?E)nf,g %esée&f élelng&-less

pay attention to the Unstabfe range.

corﬁ]foltlgga[ngr & eE‘cEntfop\fﬁ@}&tgﬂfrlﬁ %ﬁac%mrge? Surc% Etl gﬂag)l\ilg gs §ﬁ C'fwmd the

unst a range urves

unstzll'belle ran?g% Cg%%g};otn %E t(()) flov{zr%)pftlee rrer:]geneerreit(tlclnn tAr;ea 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.

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 F 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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interval F becones smaller than in the case of the
normal running curves. In Enbodinent 2 of the present
i nvention, the period in the interval F in which
changes in acceleration are observed is prol onged,
and the jerk in the interval F is changed with 19
time without changing the nmagnitude of maxinmumjerk in
the interval F. That is, in the interval F, when the

| oad of the car 11 is small during the raising

I . ning curves according to which the jerk of
Se%@?%wi@g’gs changed with tinme unlike the case of

the no | .runnin urves are adopted with attention
pai dﬂ’c g%ﬂ@meﬂhét‘gﬂﬁ% Pfeé?f&énYeé'é‘%oﬁthP sepEplatevics fephedrotating
lines in the interval F of Fig. 11). Wen the |oad of

maghjge gghe elevator whiqiechgngdsribe magnitugie oF mgxinmem ok in thehtewal F
is no need to pay attention to the unstable range as

in ghesciantredith theHohd W ofthe chr bfs Hebe ilpresedt InnERBédigBAt B 6f the
the same running curves as shown in Fig. 2 are

preséRphRAtioRS GRAHESRMIB: hootdRid RdcHihd8San Aeldd, which changes
interval F of Fig. 111" . Mre specifically, the

withPE&d GOTIRNGe §ﬂ%}$@lingfcggl%ﬁtti. ﬁ%rﬁ%ﬁ?%re%%éﬁ%%m@e%ia&ely to the

accel eration runni'ng curves e raising an

| ower i of the.car 11, which have a. rel ationship as.
stopBB1dHa U0 5t dr iRl AR B iudnal agPaga ek in the
. _portion.in response to a plurality of |oads, thereby
It gwilli bsodesrited. ¢ d henemmiel Wrecaderithe stréne maahinppfl the

curve in accordance with the Ioad Wof the car 11.
eleygteierqsatdingloyEmbeimepie df themmesant isivgmiah is gemenetd imgthe same

means 40 may have the values of allocated period of
magher @k eliatn mrFignt.er val and changes with time in the

rates of changes in accel eration/decel eration for

| oadgig. WhisGhigremiaad/ e ekahples 8 namidoldieidsQT the elevator during
expressions separately during the raising of the car

. i t i . A n .
e AR L Rk BIE BRI TS BT gy
accel erati cur n accordance

ll,&ﬁ?ﬁ)get%hc%fh al%g:é%sa\}i?prsfen{ ﬁlgle:; 31?5] iﬁ%_gaxes 0 grc{inate 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 the 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 described above, the jerk of the car 11 is changed
wth time, and the period in the interval F in which
changes in acceleration are observed is prolonged, so
the speed sensor-less control neans 30 can achi eve a
reduction of | ow speed regenerative torque and hence
control the rotating machine 20 stably. Fig. 12 is a
di agram showi ng runni ng curves of the elevator in the
case where the load of the car 11 is small during the
rai s hereof in Enbodi ment 2 of the resent
tlwwgh?‘&&ﬁangﬂé% 8 SREPUEIE A PRPdF B A igteEyay F.
when the load or the, car 11 is small, the eryod in
whi chehis, inghk intervaldy whee dledpad phife shiaHgissmia during the raising
prol onged to increase the allocated period of
thateafe hematg anvgseackording toncliielase jetkeofdht @aal ek ghangaddwioh time
deceleration tine. Fig, 13 is a diagram show ng;

unlikid MheN Bask QST theRHABSISREnRY dupéatdrendbpelesth anshtion LHaRiJ to the
torque during the performnce of drive control of

t t e
un%%”#%ﬁﬁ’é& (R CRlOGo 0 LG OLRY T e AEAOAIK DO FIg J1T1F When the
of ,ordi.nate r esents th out put . .
o S AT B OFHE S ES PRYTRENRE 260 NeR o Pieention to
axi s of abscissa represents the raotational speed of
the westabit ERRGS ABRCHP preIn2Bmbe@0BSY | AS thenrbent HIVERGED, 38 the same
when the load of the car 11 is small in the interval F
rurhung wgrvehes showi iy Fif 2 dre adapted Xas cormesposds tohéoitetiHimes in the
rotati ng machi ne 20 needs a |l arge regenerative torque
intervahF lo6Rigspeed range, the period in which the jerk
during deceleration changes is prolonged to increase

the albrecpbedcnB itRI spdeddefmghetati eg‘leF&fekatm@nﬁeans 40 has the

i ncrease the al l'ocated period of eration tine, so

acééﬂ&m@fmnﬁl %Wesld‘ﬁﬁﬁ%ﬁ%gtafsmg[ eafanfggom@ @ Ghilehave a

unst abl e rafge corres
rel?ti%ﬁ%ﬁ%tdawweie@m awaetg”&a?ﬁf@ﬁiﬁ sttt P e op oG to 2
the rotat chine 20 does not need a | arge

plufr%lét&gr a3 sV e Vdﬁ@(”i‘g]lttﬂ?émblledﬁl-@bw £ gﬁ@eéera%n Binning curve
result, the speed sensor-less control neans 30 can

in ageordrnenwith|thavicsg B of tlegemdil at Alternating® the aptied gomenand signal
gerller;:ttir?gblnlegltlsy40 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 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.

As described above, the jerk of the car 11 is changed with time, 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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The foregoi ng 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

| arge. 21 Thus, the speed sensor-|ess control neans
30 can avoid the | ow speed regenerative range |eading
to instability in the sane manner as in the case where

the car .i,s raised. According to Enbodinment 2 of .the
or osERt 1AV ARG <6RERE Sulhe SivEne toE FaPr T e ise where
qeqireting means 40 changes with tipe the jerk in the
thelgepl e Al wsisenslldyang Hegiristngdaerse! Bdeapedimentonof the present
decreases in the deceleration interval precedent to
inveehigon. st dpgergebesti with teferehapvatiog., 11 whercthed arainafehaveari 1tihsmall,
novi ng direction of the car and the |load of the car,
thet peeiodbiyy whiskitigjert dposs dbdeterbiforpelahgagist gfisloabédeainettase the
time in which changes in acceleration are observed.
allddael pdrfbR & R¥aEAkioh Serkt HRAPAGErchR hB&1IBSHERberiod of deceleration
decel eration period when the load Wof the car is
ime@r ge during the raising thereof or when the |oad W
time : : .
of the car is small during the [ owering thereof, so
the runni,ng tinme required for the raisingiloweri of
the Bl 1P F o skian RMIMEEIRIING OGRS HhoY FHaRoTapeed and
load IN of the car is small during the raising thereof
ouight tappeh dening thearerfprmancerel draye ¢antiohpféhediptating mpchine of the
| owering thereot, the speed sensor-less control neans
elegatnr ecnordiog ta the muotiag cwryesrat thierdeviator shiown an ey ilAer ImmEig. 13,
to avoid the wunstable range corresponding to
thel axi¢- soerdthatec@presdndd ihe butpds térqli©sutblit, byathe @Bdafifd nAeMh€ 0, and
for a rotating machi ne of an el evator which naekes it

theRRESIULECi 5@ rEpERABSBe Aatl Al §REE of the rothfis MRMIIAG24.1 Me
of the elevator while securing control performnce and

bipl. i ' c € W I of .

OGREE bl JECPY SRS LPBA.08 0% yfe B ik
Enbadi nent | .qof the _ present jnvention, the control

gy Piser e e G gt AT s H oGP G TEACBURT 5 e crlaree
changes the nmagnitude of maxinmum jerk in the interval

regenerafive 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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in accordance with the load \V of the car has been

illustrated. In Enbodinent 2 of the present

i nvention, the control device for the rotating machine

of the elevator, which 22 changes with tine the rate

of change in acceleration or jerk precedent

imedi ately to the stoppage of the el evator instead

of changing the nagnitude of nmaximum jerk in the

interval F, has been illustrated. In both of these

Enbodi ments | and 2 of the present invention, the _
Thpg e speedasenepicless comiral inens I0neasy gvnid they lewv-spred gegenerative

On the other hand, in Enbodi ment 3 of the present
rarigevieadinigan instedslotyiip theosameithdnnebass igitheeresawhemn the caaseraised.

where the jerk and acceleration of the car are changed

i Nt Aecorditgeto Bhibobintéht 2 60k prRoadi iRgertidn! R speed command
deceleration intervals. The control device for the

sig%%to gédePﬂing%Eﬁn@ewfché s SlifVaherth@SaRridi MY ik@rval in which the

odiment 3 of the present Invention Is constructe

magidd o AR FRIAT R0t 0 ektandon s Poal brgfR o e
rai si of the.car |j in odinment 3 of t prese
Stqpn%é’eerﬂqﬁwle‘f%orp}ngaccaﬁi,anfwl%%%gn%\fm%l@g%qﬂgg a?ﬁwéﬁ? e load
tinme, and the axes of ordinate represent acceleration
of Hhedcag dheelserakingiibpospible tooproiong theogllocpted timee in witiekechanges in
there is no problemin the stability of the speed
accabmstoon hressbsewedit r Shusreln sle8ftor s sthppddninethealosmAl d@elEration
corresponding to the acceleration interval. As

pees Ghided lodd Wdrate 681t latgOdurinR@h 5@ thetedy 8MWh&Nthe load W
when the load Wof the car is small during the

of tRd 849 shABr &Rfne iHk lb@eﬁ%ﬁlﬁ&fﬂys& %eofh}[mﬁ‘l UEREL rQirk® for the
I of t

the unstable range. In odi nent 3 e present

Ls ion, therefore, the alteration of the jerk
rm%ﬁ%ﬁﬂ%g%%dgﬁga%ﬁltﬁ%n?%?%?$§.S D and F is conceived

with a yi.ew to reduci ng the maxinmm accel eration i
the The&Hy Een egﬂ%’gg‘{ Hf:ﬂ‘le T oY S‘?ﬂgg‘ﬂﬂ%@ﬁﬁalsmg thereof or
invention, 'the running curves are changed such that
whep dherlogdi W pd dho Famig piga iduyiag khelosisries theredf] Bie spheghsensor-less
that in the case of the normal running curves. On the
comirdlemedranchn contfedizbeirnenng 3nathitehen pwahs e nhannew @mttd cavpid the
t he
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.

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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period in the interval E in which the magnitude of
acceleration is held constant is 11 prol onged w t hout
changi ng the magnitude of maximumjerk itself. 231
That is, in the intervals D and F, when the | oad of
the car 11 is small during the raising thereof,
runni ng curves according to which the jerk of the car

i I is changed with time into triangular shape unlike
the case of the normal running curves are adopted with

attent.j.o idto e unstabl e range .(as coryespond
ehfhged oy 1 AREraof FEnER ol Ackerest Bnastd C Ep Py Tmadately to
When the | oad of the car- I1is large_ during the
the gpRiagg of M defatarHasiead of chapging e megnpaide af manmiusn jark in the
the unstabl e range as described in Enbodinent | of the
intprvab Enbasi eee mifustateds olit bethsdinkese Wnrtiodgnents ¥ esd 2sofsthepresent
in Fig. 2 are adopted (as corresponds to dotted |ines

inventibhahé jerieinpdcBelradibg ifthefintehval F 34)chaddude _
specifically, the speed command signal generating

nmeansyffie hﬁl%rthgﬁ?, iﬁ%‘f&do%ing%dt AN tHE P@%ﬁ%&ﬁ%nﬁ&é@&ﬁ}%on will

the raising an ower | ng the ca I ch 'have

r tionship._a sgri-hed v tor in_advance, jn
be ik O RS R E P e Bt PR BE R g o] St el S Niecd T ane
. loa t hereb king.it, possible to change the )
mtseae@f% F%Ficsﬁe%gﬁpago Bgrdreeleration ey dlan c Ecpantrof Agvice for the

|l oad Wof the car 11. Alternatively, the speed command
rotgfigg glachige péthetdleygtormanerdug tadimtivdineent Beofitat preserdfinvention is

al l ocated period of deceleration interval and changes
comdtiuetediimehd santemeannat sssshofvnahdipgés i n

accel eration/ decel eration or |oad, which are

nr at fregraui hbwe dxasplEHBE in@hg4PleS $6 HRNSevreRaluding e raising of
during the raising of the car 11 and during the

thd O3l AERbodiREntCABE thb prodeRl ﬁQeﬂtfbg?dY@?fge lhnthkrb?ﬁseof abscissa

2

storage portion to naKe It possible to chahge

re}%\gsceg* % teiagg rtfuly g{?ésn%s 81;1{%1\1(;%?% irelr:]prggs'%:ﬁtg Elgc%%cr:a%i W ztmr(]i te{rzk(:“ is%cﬁl%gtially

e e

froGh T@p i P EBFe. Hifes I ROPPAIeGt B 98 SOy BF BRomgelseasorfess
However, the nmagnitude of )

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.

23



acceleration itself can be reduced, so the speed
sensor-less control nmeans 30 can achieve a reduction
of | ow speed regenerative torque and hence control the
rotating machine 20 stably. 2 ~ Fig. 15 is a di agram
showi ng runni ng curves of the elevator in the case
where the load of the car 1 | is snmall during the
rai sing thereof in Enbodiment 3 of the present
i nvention. As described with reference to Fig. 14,
when [ - carl.is.snal the jerk i :
each T:})l £ hlg ?}?enl {eerr%% L %da}% d hE? flls.eq?#a%%tga i {lhls tS'inFJE during the
t.he periood of the intervals Dto F is prol onged. )
raip Aot AR AE oS BT HFS 4OEBIC b gt b &t 1T chasged with
. decel eration interval can be reduced. Fig. 16 is a
U 1gH B ShEiaRe eilkepheerse pf themermal ruoeing expeesrsedoyd with
rotati onal speed and output torque during the
attgrgrongrairbtoctbe ofistabile vange dad caotespdnds he solot Bfidsrig tinsiatervigs D and
of the elevator according to the running curves of the
F eflyatior Siewihd alfiodtheléar 11Ms Rirge dud th%h@isﬁ%'tﬁer@éf, there is
ordi nate represents the output torque output by the

no Mi2e@tib r]bg¥ 'I?t@lmcﬁ‘letoz@le_un@ﬁﬁlet ﬁﬁ%%)ééo e%?: ibAPSE m%éiiment 1 of the

represéents the rotational spe e rotatin

hj . shown in .Fig. 16, en the_lo of the

BB 0o shig SEHE Bk terUR) aSE g 1S o Sapdiifg (oo

of the car 11, that is, when the rotating nachi ne 20
COIE%SQSE‘%&O %a?g%flnqsé@ tisdpteryaleD ead §ud Fig 14)1 ow speed

range, maxi mum accel eration during deceleration is

suppMase seqifpeallyc theasreed Fomahangc sigedl graeiatdg oheans 40 has the

decel erati on accel eration and increase the allocated
acqelaratouh rofinidg cetves duiinmtiei raling 2nd tihveerdpeetths ensar whesshave a

control neans 30 can avoid the unstable range

rel@funs B RO dekcrifed SbdveVstsREeH ad\RABHNR B kdRage Poaton if reshBfise to a
accel eration running curve is changed in accordance

plu(Yj*QlItfl‘ of Mdk,%grebyfrn?fkh% i??%ssilﬁ@ 1§ REadR AL Eé&le‘ﬁﬁtﬁﬁgﬂﬁmﬁg curve

oes not need a arg generative-torque In

o LBUARREIA s 87 Py SO AREaRRERE 3G B e
genre?eg%% rlneeaalllgi%gm%? hia\r/]é5 %haeb\i/a[hiletsydf 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 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.

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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The foregoi ng description has been given as to the
case where the car is raised. 1In 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
sensor-less control neans 30 can avoid the | ow speed
regenerative range leading to instability in the same
manner as in the case where the car is raised.
Accordi .t o .Enbodi yrent 3 of. the present.inventij.on,
the &iibdd LSRR ST ma R Py PO e Sl 2lor i fpecase where
ith time the jerk in the decel eratjon interval
th%ﬂoé% eé@ﬁtcalt b ssmalidyppg dee Bismaiacspeipdimpodiment 3 of the present
_accordance with the noving direction of the car and
InvienBon. oafs dscrithed wigh referieneectioFigraldi when thepgomskofthecard 1 is small,
reduce the nmagnitude of acceleration and prolong the
theajetlodatadh of e interwi Dhah&ngeharged acigetigleatb Qe dérgod of the
observed. Thus, the elevator is stopped in the nornal
intS&ERI Bratl QpRenked VERetdiCthel RAGIMOLT bB&IGHRHoA fself in the
| arge during the raising thereof or when the | oad W of
deddMialil infeval P il the Towering thereof; 'so the
running time require or the raising/lowering of the
car Es qgt iﬁééeased..ln addifioF, mheg t.he | ead NV of. I
the CH 'P4S SAERTAYMNTHEE CRETPIST 1 WG IR EPESTPETSCd eitationa
the | oad Wof the car is |large during the | owering _
SPeeH &g QHtPUE IpEqubEiasdbnBYfarmasee ofcdsivecontroteafiibe Frigting machine
control the rotating machine in such a manner as to
of theailevatdna@ccondisg &bthe mempe cuvey eFhorldiaigr thownondspdéd In Fig.
regeneration. As a result, a control device. for a
16, tht alkisng ondiaite neprofentsnthe loapat @rquhdeput oak@s réthting machine 20,
possi bl e to suppress an increase in the noving tine

an®@fhelRB $HaB8Y¥AsQ FepibiichR tREFHAIOAE] HOR bthe RELALY MBOGS AN
stability in accordance with the |oad of a car of the

el ev %xts%o%ﬁqia Iq'g% ?fagmasj&él?@?ldthe FlB{I’c! E))F' tlg,”&? dli 1 n¥ rE,I)'nali_'li e tthé 51{1%15%1 F

a schematic a con evice 1or aro

nmachi ne.of a el evat or accoy di t o .Embodi nent 4 of
aoff R Wb S phoSiat B e Wi PE P O, d et g, laee
1, which is the schematic di agram of Enbodi nents 1 to. |
reggng@tlyﬁ‘@rrﬂ}}eelg@r{pwrsrwgc}]{qn(gﬁ,’ 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 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 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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in that the in-car |oad detector 12 is not provided.
In Fig. 17, the sane reference 2 16 synbols as in
Fig. 1 denote conmponent parts identical or

corresponding to those of Fig. | respectively. The
description of those conponent parts will be omtted.
The follow ng description will be centered on

constructional details different fromthose of Fig.
Speed sensor-1less control nmeans 30a, which is conposed
sei2br fde PN{ M inVﬁ#Ler 31 Fh? current detector 321 :
RS GOP Aoty A% P ISY-SResd TegpRraiEe Tange leading to
. tQﬁee:p ase voltage to the rotating machine 20
nsiabylHy it theaoig granpeiotsiatheotisonhereriee apaeised. t he
rotating machine 20 input thereto. In addition, the
vol t &geordngntin Embalmudnat’opf BBa piesenttineersipeethe speed command
sensor-1ess control neans 30a estimates a | oad of the
signalr gtderbi@igedneans achanggsentith ofkaihgerdrif riamhth@eceldfieAt interval
detector 32, and outputs the estinmated | oad of the car

prdckddr® to ﬁ)@%ﬁﬁ)})&%‘%ﬁpg eRVEBAIN &gé}ﬁﬁlﬁtfilxﬁ%wfﬁlgﬁﬁgzﬁgo@recggﬁ of the

estimation 0O oad of the card |
. | . : o ti
colBRP R B8 ol B S S T BLOD o BT B or

for the rotatin chi ne 20. accordj.ng to an esti nated
ac‘“‘f’gﬁrfféonoian rpgolo gégg \RUlgFated, dime, in | w. lcgs“'h&ﬂge@u’c"pﬁ‘iceﬁa"lon are
the vol tage command cal cul ator 3.3a and the stored
obseryash nd hutirihe sleygtorjimstopaed insthef nasmal Heceddraticat pariodashen the
started noving, and outputs the. generated rotationa
load p&eef tboramisdara*duriogtthe raivhg dgecof ammvelnd thallwid! Wt afrthe car is
33a. The construction of Fig. | is acconpanied by the

smaldaging teddweehe tHegdof, 150 thp hainbesme 'ﬁec{u'ﬂ@d ¢& thd faising/lowering
thereby allowi ng the | oad of the car | to be

of IRaatsedt Mctddsegase. On the other hand, according to
the construction of Fig. 17, the voltage conmand

cal c rr% ’Q&&t-i’t;:i]on’? IhenGRE 1SR WTEE G tRE ishs%%%sg%\i/\r%ht?lﬁ ?%_%lag '%I?sergof or

resu e’in-car |oad detector

i S .not requi.red an? a signal fine for connecting the
whe R filoal SR i rorEs 3R el MEpieech St apeiigiatorless

%enerating means 40 together is not required either.
control means can control the rotating machine in such 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 is 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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Next, it will be described how the voltage comuand

cal cul ator 3%a constituting a technical feature of

Enbodi nent 4 of the present invention perforns the

operations of estimating the load Wof the car 11

based on the three-phase current i detected by the

current detector 32 and outputting the estinmated | oad

Wof the car I1 to the speed cornmand signa

generating means 40a. Fig. 18 is a diagram show ng

es_of .run in curves the elevator durin

PRI B { HEns OB PRCR e 6 teP AP descot Fig

invention. In Fig. 18, the axes of abscissa each
1 Fespeadwelyt tThﬁedeS%ﬁ*I&lOtlh@f shase mpengntnpares malbrhes epmitted.  The

speed, acceleration, and torque current sequentially
foliqvong tdhe:rtptlpn Wil bsveuterkdom erosedttivenledemitshiiffetehiefrom those of

torque current in the third row is obtained by
Figaparating the current i output fromthe current

detector 32 into an exciting current and a torque

curr @?Eed"s%hﬁﬁ—l@ss KBRWA HBIRGE, b@}‘ﬁ@ﬁ i OGRS bf]tgl% WM inverter

transfornmation by d|nt of the tage coman

3 l%@rlﬁ %Hllrg;t%rete%%??;% dhd'a v%l e c mm ch %atlculjé}grr yﬁl ap%i,eé & éhree phase

constit ‘hé "acce
unni ng curve regar a eI ratiaon_i s given
Voﬁﬁgj’atodﬁ@s@ aé‘lngtlﬂg‘%t”t?a W! E‘é IE%rmfoiTat‘% OBH{BeIPEgd of the
the third row of Fig. 18, there is established a
rotplngPeHBN 2P inpht t‘mr%n Ttnrﬁéidtt@mqtbé voltrgeepmmand ¢pdcidator33a in
where the load is large shifts in an increnental
thedipeet $ansor-less coooipaedns 6Aa wittnmtesheloadbfithe catit T Based on a current
the case where the load is small. Thus, data on the

obtaitfed o6 Whe Eitenddetet0nd2A5R06 1P dhaNedinaRar R)a@tolﬁﬁe adrell to
stored in advance in the storage portion, so the

spaég! cbﬁﬁﬁan‘a%tggﬁﬁg@le%hg%éh B0 3RSt FBEGS ofthe g?ﬁdof(tfle car 11

the car ased on difference in response
‘mﬁggﬁggtmegﬂiﬁload of the <car 11 can be estimated
orque current calculated fromthe current
[ &8 %{ontthe curant det ect or 32 The fol
et holt SBPel EOREENY Apel (ZngAIRE AR JOF NG Ge i rotational
torque current. For exanple, a determnation on the
spaed £@mapand e Ecmthq TOFHHAS m@c}n@m@o 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 w* 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

27



QO according to the value of torque current at, an
arbitrary- tine. Alternatively, a determ nation on
the | oad of the car 11 may be nade according to the
maxi mum val ue of torque current in one of the
intervals A, B, and (I Alternatively, a determnation
on the load of the car 1 | nmay be nmade according to
the average of torque current in one of the intervals
A, B, and C. The voltage command cal cul ator 33a has

. di t t L.
8050 0T 5RO Al R s B o
BRSBTS T P30 B e

rotati onal speed command cn in the intervals Dto F
cugerfsdeteqien iy anh outiadiaige thet ésoimapedr foad, Wt dfeths peed1 to the speed
command si gnal generating nmeans 40a needs the
commtandaiged geabraenginehheddaoad. It is therefore
appropriate that the voltage command cal cul ator 33a
esti Wt a8 id NeiabRadsFwihd exdnMleslds rhifnihH urvBe @J{;[H@Elévd‘t\odt[ Qiring
C constituting the acceleration interval. The spee
nERN i l - ' hanges the.
thér:%nnl ngf t@%%gsl lgn t 0gﬁﬂlnn d :To\q/gﬁe:p r%?e%ﬁ?nvgrﬁ%m}: i Fig. 18, the axes
ofag%prdan e mﬁthtthe Iogd of H#§¥%ar 11 based on the
SRR TBEE BB R8I dhe i BRIS TaRISISN} BRegd ggceleration,
ﬁggodinents 1 to 3 of the present invention, thereby
ang R AvyoYrtent sguentislly fiogn thedore | ow speed regenerati ve
torque and hence to control the rotating machi ne 20
st ablltyshowd dermdtasigherein Ehdsdbié treqie chreht inhbe prirlsentis obtained by
i nvention, the voltage command cal cul ator can
sepesdtingeheciardnoaoutpiit frin@ thagurtent dhased DintPart GIcHAG current and a
current value. Therefore, a control device for a

torj®¢ adrkdh@ uiTRE AikABwAm@Ro LHAKALA rcoor‘@fﬂa@{‘tr%ﬁ)rﬁﬁaﬂl{ ?%ﬁin@ef the

increase in the noving tinme of the el evator

voﬁg&%%h&gmggg&ﬁﬁhxgggfornance and stability in

accordance with the load of a car of the elevator in

the sa nner as |i di ts | to 3 of the .
or es BT RO R ER g of g canitin g afe fisgracion inerval, o
det ect.or, can be obtained. The foregoing description
ProseiTIBRIBR Cufive dpBeading goeqlratiens is sirsyesapiest af the lgadj W of the car
rai sed. In the case where the car is |owered as well,
115 Hp ebewn myihaithigd comoé Fig gl thengis 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 calculator 33a estimates a
load of the car 11 based on a difference in response of torque current. 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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29 acceleration is given regardless of the |oad of the
car 11 in the intervals AL B, and C, so the response
of torque current differs between the case where the
| oad of the car 11 is large and the case where the
| oad of the car 11 is small. Needl ess to say,
therefore, the 1load of the car 11 can he estimated
based on a difference in response of torque current in
the sane manner as in the case where the car i's
al.sed he a ore nti oned Enbodi nent. 4 of. the resent
aof Bt 10N B B Bh THELEr B B GIHEYOHTE HAICHHEY., o
vol t age connand cal cul ator 33a has the data on the
detegngyation gptheload ohdhe Gad ! axyoks medelasgording tcthe oapamum value
stored in advance in the storage portion to estimate
of térqué oatkndin otveofahe intddoalevieB, ahh €. pridsentivelpveddtératindt®n on
not limted thereto. The voltage comrand cal cul at or

th8Bad Bhtheadas 01 hayebel it dcosrdin g&& R Sk QROrAbrqG@ bR 1E8he of
torque current and calculated |oad stored in advance

thd Thtdrps 3 & aﬂl@a(F)orT}'leo%lfage esthhIRE ecalchﬁ lﬁ%qlag Hath M the 10ad

car fromthe value of torque current

Cog’gﬁ%)rgﬁqu‘ﬁgtt%g{éﬁglh m%&rr ﬂrtane (éﬁ&%%ﬂr%?eaﬁlé%? (# gr ﬁ[ug m advance

. conmand val.ue be used instead of the torqg

i ﬁrﬁﬁf%ﬁﬁe PoFfian, Jgﬁ?g%ygealeaﬁﬁm@&learte GotRAsE ﬂ@daadrmg}h PRffe a
storage portion in which data on the torque comrand
and IV%@@ epdadeting: e mafatinna aphedchmmand en's frothedintarvals D to F
advance; calculate a torque conmand required for

coggiiginggtha deotletiion akricd ebd speed fokl o dasigiad tgahdrativ@) means 40a
speed command, and acquire a | oad corresponding to a

neddar thd CesEMATEAN Al of tthe |acele Is2tHefdFoteNh§r¥sHatOthat hﬁe voltage
el evator f omthe storage portion to estimate the |oa

coﬁ’ifnan@l rH?llc%iaitor k8§, te@ﬂuﬁat@?%ﬁe ?&Jg\’\@f hhe g{l‘r ¢{ flﬁcﬁ're ?ﬁt@waﬁrA to C

to that of the aforenentione

TR TR, TBSRS A

ve been described as to the case
40a changes t%e running curves in the 1ntervals%), E, and F in accordance with the load

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 Embodiments
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
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where the running curves in at |east one of the
intervals 13, E, and F are changed in accordance with
the load of the car 1 1 . On the other hand,

Enbodi nent 5 of the present invention will be
described as to a case where the elevator is operated
inthe intervals DD E, and F wth the aid of a brake
torque of the brake 16 as well as a rotating nachine
torque of the rotating machi ne 20. The construction in

i_ment f the esent Jdnvention.is the.s as
s ORRoT R e Aoty o SERGH o B AR i aieb SR B R . o
exanpl es _of runnin% curves of the elevator durigé the
the LisRYMG 9bfOTaHE Cwasmt Fiftary Dewessn itheesise avhste WRdogs elsibatear 11 is
invention- In Fig. 19, the axes of abscissa each
large préderrese Whee thmnlgad hbthgyxes 1bfs soralli nateedlesspgp eaye thierefore, the
speed, acceleration, total output torque, rotating

loadaatith®eartldregnibe eaimthtét Bdsed bo L GliersRgue rdsparsk v targie tdient in
top. The rotating machi ne torque neans a. torque

thOshinihakiér OB thOEAL WZrd e RANE 4Paisegand the brake
torgque nmeans a bra-king torque output by the brake 16.

The 9k %kor(gﬂtalmbtne(é %{%ﬁﬁ?é‘rﬁ gt%eaﬁg%e%f %n‘izplﬁéorng{ﬁtoiaagdescribed

machi ne torque an pee

as ﬁggﬁ(’? h%sle g\gl?erg g}g% {ﬂ&léagge D(ia’ﬁn S'nlzﬁ%n(?ﬁ?n rtgll()?%]atl Eaesa{lpgttgttal gg the torque
regenerative torque can_be output as the rotating: _

CUHﬁI%rﬁI\éelO%%ﬁﬁafé,ateg OYith epsh skasrsiqrahin efvaneealsi the siprage pertion to
| ow- speed regenerative range is not achieved with

estgnate. thheadpplakde tasr gdewewn, e peteptiinveytiothés botakeitdd thereto.
but only a regenerative torque can be output as the

Thbvakegd @ngiad daitut2siiatmof alkdikaviedhugctiobilstbres 16 68846K, calculated
there is established a relationship that "total

tor@uié Rufrert GhAWglculafede@bid@lstor @ MhRIvartd @fthe k@Al Btion to estimate
machi ne torque's and "brake torque". Thus, the

thd ISL@BE{P,S Cgi(l;ﬁngmﬁe $£§\4‘9§ﬁ°§§% c'ilﬂg?]tbr ake torque are

sui'ta ned ach other in the deceleration

D SO OSS R bR  UEhS e  BrBEL R ren
coﬁlrlll%n anguie,n %ar%glry,v g Storiqlrle %tomlmea%?i:va(l)uréemg}]: be uZéd instead of the torque
current. The voltage command calculator 33a may have a storage portion in which
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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the intervals Db E. and F as made in Enbodinents | to
4 of the present invention can be nade unnecessary In
Enbodi nent 4 of the present invention, the voltage
command cal cul ator 33a. outputs a brake torque to the
brake 16 before the elevator is raised/|owered and
after the elevator has been raised/| owered,
respectively, On the other hand, in Enbodi nent 5 of
the present invention, as shown in Fig. 19, a brake
LS f; Y€ 1N LS Cr HNt .
WA, i bind R 1 3 Yt o RN, E pRl Yo chgneed in
t he runni.ng curyes. in accordance with the | oad of the
accforky WY e "load [ hf soffi R HGE afhdsriags Fapasmept soot the
t hat., of Enbodi ment 4 of the present jnvention. In the
ProsgR W pasign valehrerescrivesd #saipge cass whese ithe elevaipsisppemted in the
and F, the voltage commuand cal culator 33a in the
intgpyels d,d& red F-wigl theczod bf @ brakre torgug of therrakel 1 dshweell as a rotating
rotating machine 20 to cause a decrease in rotating
mathiebittvgué of theeotabing neehipensat ke toristiubgon HEEMBAEReAtS of the
rotating nachine torque with a brake torque of the

pré&3e@kifvehfion isAfe SR dhBwhiigFigl1)y, control is perfornmed
according to running curves independent of the | oad,

20 P 1014 BTN SRS S AR S SRR
T S0y R L SRl SREL 2T B e v

machi ne torque, thereb making it possible to
of abistsed; QrchtTEpr s Ane theorxed og ofdingte rerresent siteed,| asaeleration,
with an anmount of brake torque, According to
totErdweplit hernte, Sotafing meclpne®eqte, amblenké tmgud fequeaipiektylfrom the top.
sensor-less control nmeans concomtantly uses brake
t or qURe rdlatipoaidhmc®rivetiicahb € térgué Batpdi betieirbftingmdchine 20,
| oad of the car, thereby making it possible to achieve
an@tHeFME! oRfheQhedn@W R RERS torFROGREREALY MR UrQleaite- 3:['(1)1'3 it%tal output

addition, the speed sensor-|ess coritrol neans

. . . i ves in
oGRS B S RIPAB A A, SRRl
Ic:ﬁ\r/ eﬁtstihg %%% ! g%%P%@éer g:g{?c%ll Hne%q? CB{Q E:c?ntfrols? 1';het Po?atglrg erggc%ne 20,

both a power running torque and a regenerative torque can be output as the rotating

of the

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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brake torque takes effect, As a result., the speed
sensor-less control neans 30 can control the rotating
machi ne stably and suppress retardation of the tine
for raising/lowering the elevator In the case where
the conpensation with brake torque through the brake
16 can be expected, the acceleration running curve
itself stored in advance in the storage portion of
the speed command signal generating nmeans can he set

such t_a rease . | of.atin chine torque is
thegHER A Frittiron BRRGBIED FUGEHET 40 VA (iGNt Tgnton can be
f oregoi ng description has been given as to the case
magpERECEHaYear 11 is raised. However, in the case
where the car is lowered as well, it goes w thout
sayi hgEmbbdimenh¢ of Hengesni mvetienr therviohggecaomnesmdi dalcatator 33a
| east one of the intervals D, E, and F as nade in

outpiechiridordheab tiidleraRe €6 Beord 1h¥ RRYABNisGABedPRwWIRAGind after the
unnecessary through suitable conbination of rotating

i r : uen)| I
e e g Vg 2 L e B B R mene 5 of
the | ow speed_regenerat.ive range., Further, the. . .
the i Ssenlh BRGTe A" RSO Tk, Rs 2 3PAGi e/ B 4 inghoecific
. has begn deﬁcribed based on Fig. 17 show ng the )
interyHs Pty thn defelacpitnsimieinel instsad (9fechspgiag #he running curves in

i nvention. However, the present invention is not
acqor¢ancewithibe ad of the @r g1, witkhowivntp achieeingamsfieactingasto that
of Enbodinments | to 3 of the present invention, the
of Embbagentdofidrpreseal iauémionr 33 may read the | oad of
the car fromthe in-car |oad detector 12, thereby

naki RgtHet oM D rEehrafi@aking® ih hEe {ddGhlk an Elesars BRE voltage
in Enbodi nent 5 of the present invention. -Moreover,

cothR&n®EALSIRABEY ﬂlegleggg%fjéeﬁ%ﬁleg &Btere%s %%ec%htrglrs {;[&GI: rnoéating

invention Is descri as to the case ere a

BB 3 A, SRR 1 Pl S s or e

e TR TR TR BRICORE: Bk HSRER/RIATe PRES b esent
! nveRgi scl)lrc]anS inn%tig.I ilg,i tcgr?trol 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 moving 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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thereto. As described in Enbodinents | to 4 of the
present invention, in the case where the acceleration
runni ng curve corresponding to the noving direction
and |load of the car is used as well, the braking
operation in the deceleration interval can be used
concomtantly. As a result, the speed sensor-I|ess
control means can control the rotating nachine stably
and hence can suppress retardation of the tinme for

o 3, PRGBS S22 o RGP AR i

vol t age o the rotating machine (induction nachine)
breEcioTditatekes GRS ofs Foteatl OHa SEsb SUISPIes o BIOhGerah 30 can
response to the input of a speed command. Therefore,
coptiel ghhetomtingumpokise $tablgr aed v@prdse wHeditias dhehe time for
af orenenti oned speed sensor-1less control nmeans 30.
raishpdctvenddg thhelebmoent i on According to the present
i nvention, the acceleration running curve in the

deceligftaf dagwhie@he &mpehs&idanaaHbraRke AFGR HANGE 11 Brlke 16 can
the noving direction and | oad of the car, t he

or
beBé KEte ,oflﬁufcc. ﬁraﬁ%ﬁ%ﬁfﬁﬂg gcﬁ%\?egﬁg%y stordd ;ug ?E?ﬁrggfiﬁ’ e storage

ossibl’e to obtain the evi ce

rotati machi ne of, the el evat or whi ch kes it.
PORLoPE sPoR Sratieand, s ) Eepeling et &ap BF o el hgppalsgrease
. an increase in the noving tine of the elevator while
In QLR MACTERHiordie 1pebsenreddn e lawopeediseenerajive sange.
accordance with the noving direction and |oad of the
car dhetfhesgeingvdesarptionJres \WAT 2ih@nCGlsAMoMED ch$® whererthe ohr 11 is
device for a rotating machine of an elevator. for

raipet. f dawevgr, Speledcaseo et thefcat Relowvetedtdsngell, MBgdes REthoht saying
the el evator w thout using a speed sensor, the

th2QRé CRAngde Wi BR ®ARREI ®iRG'in SPEAG: 6RTHRNR i§leBNHN D, E, and F as
generating neans for generating a
made in Embodiment 4 of the present invention can be made unnecessary through
suitable combination of rotating machine torque and brake torque in the deceleration
interval composed of the intervals D to F including the low-speed regenerative range.
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

33



rotational speed command for the rotating machi ne; and
speed sensor-less control neans for controlling a

vol tage applied to the rotating nmachi ne w thout using
the speed sensor, based on the rotational speed
conmmand issued fromthe speed command . signa
generati ng neans, wherein the speed command signa
generating nmeans changes an accel eration running
curve in deceleration interval in accordance with a

' ' [ I f f _th I tor. .
S e L L N B, W L
X R AN i KA L

by prolonging the decel eration period and reducing the
wh@g@%etag@@ergnox} BInRINZeur iecogkesiindngt todbe peving diragtidntend load of
| oad of the car increases during |lowering thereof, to
thgyeareis atsed ahevelly titediralanglopspaed irc drendgdleraZion Antéat E&l be used
device for a rotating nmachine of an elevator for

cop&IrhigintlyNg ASPLadsiBOthe Ape@f sERSrIQS alohB8l nBENICHE Rhtrol the
the el evator without using a speed sensor, the

rofa@Rg ' RhciRY | ﬁ?olgo | RnRg" ca?Pes%B%r%Qé‘%&fda%Q”%‘f the time for
generating nean or generating rota |on3I , peé
compand. for the rotating nmachine; and spee

rm@%%@%?gyggéeggﬁwPﬁl means for controlling a vol tage
applied to the rotating_machi ne without using the
speed SYREGPUNOSE BWCBR fR&lTViCR TpEIS Dpeine eonsrmicla voltage
i ssued fromthe ipeed command si gnal generating

to i pefatingharaghine (induction machine) such that a desired rotational speed is

obtained in response to the input of a speed command. Therefore, the general-purpose

inverter can be used as the aforementioned speed sensor-less control means 30.

Effect of the Invention

According to the present invention, the acceleration running 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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the speed command si gnal generating nmeans changes an
accel eration running curve in a deceleration interval
in accordance with a noving direction and a | oad of
car of 35 the elevator h prolonging a deceleration

waaRericodrangizp clanging with tinme a magnitumof jerk in
the deceleration period toward zero as the | oad of.
t hé .caf deerasks deviiad nforr ak simyg athereofiacandebyof an

rol ongi-ng the decel.eration period _and changi ng w.t
ele&ﬁﬁggfhgo%ag F uaéméngeFEe?ﬁe Ca%Eﬁ?grdfﬁoﬁgb ri%ﬁ?g%lng
machdwar tbizetige aslthetbeadiohoklt extaly 4 Nnepeage sendufd, NGt he

| onering thereof, r. o generate the rotational speed
contgrmand’ 1A Sc Gl sdédiice for a rotating nmachine of an

el r f.orm.ng GORL T, f tat]
mrehere oF TRE BIGVaTr o CROLT b ng S denecr ol th
rot@tionialdeviceel comprinsi Mgrspéed roomEnd siaghdhe; and

enerating neans.far tie pne.oa;. . (Q rotational,

00 CEGHBNA FOF LRE T ofALT A LmulFERG: D BURl ShsGie 2
volthess Lt fBansef abteantyolhddgina volhage arRhiyedhe

Me rotating s a hJ e without using the speend.

SPe&EnSEY S Bas &P Bifl thie ot atPbAalospéedPesAMEndiagsuddsued
froﬁrQﬁbtg%e%%e%%nﬁggﬁa%%ﬁéﬁgn?EnEr%%Q%ra%kg%sne%ﬂéggin

wherei n"the spee co i'gnal” generating nea
changessmaed acocehenadt isaanBUNYag: AT Mey iMled@ns changes an

celeration interval in accordance with .. noving

accg Brafiqla TeaE s 58°¢5r 9t 2@ deceleration interval in

accordance with a moving direction and a load of a car of
the elevator by prolonging a deceleration period and
reducing a magnitude of jerk in the deceleration period as
the load of the car decreases during raising thereof, and
by prolonging the deceleration period and reducing the
magnitude of jerk in the deceleration period as the load of
the car increases during lowering thereof, to generate the

rotational speed command.

2. 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; 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 issued
from the speed command signal generating means, wherein

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 of
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the el evator by mrolongtng a decel eration period and
changing jerk with tinme to decrease the nagnitude of
acceleration in the deceleration period as the | oad
the car decreases during raising thereof, and r> the

the RN PTQALANIING brAeLr]i8lAl ion perdd and, changing  4nq
ﬁ erk with Wre toFgécreagéganagnitude acce eratloﬁ‘An an
chaige ngerviigdh asima he headiofide hefcderkndmedses dhurdlegration

l.owering thereof, t enerate_the rotatipnal eee d..
perd 2 S St it r G GLe T ReFor TS FoEat g AR R ting
raiGfiran tied.evwad ora@ccoy dppglbagany ene ofe d1aidE ibrit Gedbiod

wherein the speed sensor-less control means .
anSeofPPNEesyd avélrr ehtme36tdet ebdorifofedetectisigia in  the

dec%@%&%&td%alﬂéf9édthﬁn&ﬂ&?tEggo_@ﬁghkﬁ%; ?ogglkﬁggthe car

conmand cal cuf ator for generati ng vol tage comman
incoasedson dheinot atlicoralingpeedheonmand ftrcom gtherspeed the
=r...r.:i signal generating neans and the current
rot@%ﬂﬁga&efﬁfgﬁhCﬁ%“@ﬁg“current detector; and a PWV
inverter for applying a voltage based on the and
.StiRates a rotational el of the rotating machi ne of
the- efevat®ir base@vémwet hecdetectred adurrenmagalioe apd an

o165y SropolpIRVRERLLET ool LontBE 06: TR qspping
macépeed sensios - Eéssacont WAt hoeans:Ciopr & Sesead Gehsert, the
con%%%ic%%%iggrC%%E%%%H%%:a current value of the

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 issued
from the speed command signal generating means, wherein

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 of
the elevator by prolonging a deceleration period and
changing Jjerk with time to decrease the magnitude of
acceleration in the deceleration period as the load of the
car decreases during raising thereof, and by prolonging the
deceleration period and changing jerk with time to decrease
the magnitude of acceleration in the deceleration period

as the load of the car increases during lowering thereof,

to generate the rotational speed command,

4. A control device for a rotating machine of an
elevator according to any one of Claims 1 to 3, wherein the

speed sensor-less control means comprises: a current
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rotating machine, a voltage 1....nd ca, 1..-. an for
generating a vvol wage command based on the rotational
ion_| speed command fromthe speed conmand si gnal
generating neans and the current value detected by

dette%%ociurfélft gatect of %ndc@rrgm:\l inverd e f OEh@pQIo\/c'a'&ng
a vol tage based on the voi Ilt::ig,E. command

macpgintagea cone Litage d calmsuldat @alcuwmt@hr hasra @Qroéla@@ng a

vol%%r%l%gmﬁﬁﬁﬁ$ data on t ﬁ e gggg%n? and IO%thg%% from
ar associ a C% a C% O er ar 381 I?

thead;paam,corﬁzaarid eignalt @reql@&actqmn@ba]:es | andi the f@irrent
c.aus ;.n rotational speed to follow the.

valpgt é’ﬁt&%e%ﬁéédt%mﬁﬁ%nt detares: aanga?® GV igvarter
for! &b AN, CRETRNG D Bladlly BECRIRS A4dOPa bt EENALAAT and

t he “el or front the storage portion no estinate a
estligadesf at te tear onand sgutsputes tthe regtdtmateddaddhcofof the

1R Epe b SEammaha ol O, o= JEHBrat i At KEans SeHth r d0d ng he

volkead ebriBedcar fromthe voltage command cal cul ator.
C. A control device for a rotating machine of 37
el evator according to any one of Clainms to 3, the

cogtrol quﬁﬁfﬁi“&ﬁﬂﬂ_ CoP@f'%!ngogapﬁﬁ eﬁﬁ%%lqe of an

applylng inb Ing torque to the rotatrng macrli ne,,
elewheéepei accohelispeed sensonel ess Cdantisoll neans cbrtriedins

thg_ braki ng torque qj t he brake t congensa%%mfgasgs

de P@Ieﬁ@fe sensor-less contro P 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 1n 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
acceleration interval of the elevator from the storage
portion to estimate a load of the car, and outputs the
estimated load of the car to the speed command signal
generating means, and

the speed command signal generating means acquires the

load of the car from the voltage command calculator.

6. A control device for a rotating machine of an
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in regenerative torque in the acceleration interval in

accordance with a novinU, direction and a lo_, of the

car, 7. .. control device for a rotating machi ne of an

el evator for perform ng speed control of the rotating
elé%%@rn%c@orm%ge!t%v%trlgf M hout-qusing a speed thCF Merol

the control device conprising~ sne:d ¢ .:nudaan
devsice . fwatlhegenematiingngeansbfakegener atppgying a braking
% rotatioQ | s %e%.connan for the ratating machi ne;

o%%%%éx%eﬁﬁbf£1§'§n@bﬁPF Heais S 6 "cont rol ling a

volthage saprRld eddngdrhg eds Olc@ttddl © G N corsheed  the

sensor, based on the notational speed command from
brafHeds peed Corffand si lghake geneFalPrgsatangorand.deficiency
in PEBKENOL DRI Y1003, brakl a9t ogue, Lhe, fehat

machi ne, erein the speed sensor-Iess contro
accogratamales wtiihé abmakiing tlargue ioh thel @ rlakel tod the car.

conpensate for a deficiency in regenerative torque in

a deceleration v interval in accordance with a P ovi.

di recthon-@nd-& | eadiok! aceary ofroithe g eyatarnsuchs an

that a constant acceleration running. curve is
elegptairnedoregardfessishe $tpaddofcemerear.of 8&he rotating

machine of the elevator without using a speed sensor, the

%nterval in
means

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 controls the
braking torque of the brake to compensate for a deficiency
in regenerative torque in a deceleration interval in
accordance with a moving direction and a load of a car of
the elevator such that a constant acceleration running

curve is obtained regardless of the load of the car.
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