.SPEED CONTROL APPARATUS FOR ELEVATOR Background of the Invention This’ :
I nvention relates to a speed control apparatus for an elevator, and nore

p icularly to an el evator speed control apparatus of the tngCMmé?tﬁh an
inverter is enployed for the speed control of a hoisting i ndaeti“on hdtor
and wherein the inverter is controlled by such processing neans as a
m-croconputer. Heretofore, a speed control apparatus for an el evator shown
in Fig. | has been proposed as one of the type wherein an inverter is

enpl oyed for the speed controller 10 of a .hoisting induction notor and
wherein the inverter is controlled by processing neans (as which a

m croconputer shall be exenplified hereinafter) F@ferring to Fig. 1,

~nuneral 1 designates a three- 8hase A. C. “power ﬁa%y nunmeral 2 a converter
whi ch converts t hree- pREEDaFPRTROY ARPARATUS: FOR; ATOPRect current, riumeral

\

3 a snoot hing capacitor which is connected to the D.C. side of the ~

converter 2 and snmoot hs t h@aBk&rouddt BEt thé¥GhvBHEESR! 4 an inverter whi dfis
connected across the ternlﬁ5TﬁE%T'TﬁE‘§WﬁGTﬁTﬁ§‘Eﬁﬁéc|tor 3 and inverts the
direct current into alternating 20 .current of vari abl e vol tage and

vari abl e frequency.in, accordance with the mndtgtnndulatlon system

(her ei nbel ow, abBf&di HEFHEE™ BRAASesa kA p §°T§ﬁ? PERIEYYSt transistors
and di odes. E&wnalelévam,caﬁesn&ecw.-emuﬂetﬁcwran elevator

speed control apparatus of the type wherein an inverter

is employed for the speed control of a hoisting induction

A4

motor and wherein the inverter is controlled by such
processing means as a microcomputer. '
Heretofore, a speed control apparatus for an elevator
shown in Fig. 1 has been proposed as one of the type
wherein an inverter is employed for the speed controller
10 of a.hoistinq induction motor and wherein the invefter
is controlled by processing means (as which a microcomputer
shall be exemplified hereinafter). Referring to Fig. 1,
numeral 1 designates a three-phase A.C. power supply,
numeral 2 a converter which converts three-phase alternating
i current into direct current, numeral 3 a smoothing capacitcro €ﬁ£
which is connected to the D.C. side of the converter '
2 and smooths the J.C. output, and numeral 4 an inverter
which is connecztsi across the terminals of cthe smoothing
zapaciter 3 and inverts =he direct current into alternat ng
L¢ current of variable voltage and variable frequency in
accordance with tne pulse width modulation system (hereinbei:w,
abbreviated o 'FWM') and which is constructed of transisctcors

and diodes. Numeral 3 indicates a current detector



‘whi ch deteg¢ts the output current of the inverter 4, and nuneral 6 a (iE;

t hr ee- phase i nducti.on nmotor which is driven by the A C. output of EF$ oo
inverter 4 and to which a speed detector, e.g., tachoneter generat ;fga&ﬁ;@
*a sheave 8 are directly coupled. Shown at nuneral 9 is a traction rope

whi ch is wound round the sheave 8, and which has the cage 10 of the

el evator coupled to one end thereof and the counterweight 11 coupled to the
ot her end thereof. 10 Numeral 12 indcates a pattern generator which

generates the speednlaht&dtects the cRkpyaldirreat b WABI Bhvekded #) CrocCONpUL er
which is fed with the output signal 7a of the speed detector 7 at a
predet er mi ned ti ne andt pymeral fhi cihregepkasss ipdusticononptad MbAcChi i t he

out put signal 15 2a_of the sp atterngeperator. 12 and mgic .control s
Che Tnver tor 4 vi t REkEh o Fa8 o S BLRSY heDERe! AhBrshe £ dharth FhagR 0oed

of a central processikp@edideitettdt) el§. AStatometér igehardgxe 7CangUI ts 14 and
15 for feeding the output signals of the speed pattern generator 12 20 and
t he speed det ecor a7sheayehd ecatdigecsinWPilad- ufhowrcat awperal \Rely, a

menory device 17 i rr%‘ﬁt gg%ga%rtr{l?ﬁfﬂanR@g%%l%saggggg)r%uggv&%e 5111% i n d he form of

a ROM for exchangi a W cessing umt _%Yeadd_
interface circuitsahf awikn?@akothes@agde NI 3£CURE Bllevhiof QHEBNEL G@Ner at i ng

circuit 21 data etc. processed by . .
one end thereof and the counterweight ll coupled to
thg other end thereof.
10 Numeral 12 indicates a pattern generator which
generates the speed pattern of the elevator, and numeral
13 a microcomputer which is fed with the output Siqnal
7a of the speed detector 7 at a predetermined time interval,
which operates it in comparison with the output signal
fs 12a of the speed pattern generator 12 and which controls
the inverter 4 with the operated output. This microcomputer
13 is composed of a central processing unit (CPU) 16
as well as interface circuits 14 and 15 for feeding
the output signals of the speed pattern generator 12
.2¢ and the speed detector 7 to the central procéssing unit
&J; 16 respectively, a memory device 17 iﬁ the form of a
RAM and a memory device 18 in the form of a ROM for
exchanging data with the central processing unit 16,
and interface circuits 19 and 20 for sending a current

15 command generating circuit 21 data etc. processed by



the central processing unit 16. In addition, numeral 22 indicates a pul se

W nmodul ation circuit (hereinbelow, terned 'PWMcircui't') which conpares
a tput signal fromthe current command generating circuit 21 with 5 the *
output signal of the current detector 5 and applies pul se wi dth nodul ati on,
~and nuneral 23 a base drive circuit which anplifies the output signal of
the PMMcircuit 22 so as to apply base signals to the transistors of the
inverter 4. 10 Fig. 2 is a block diagram showi ng the details of the
current command generating circuit 21 in Fig. 1. This circuit conprises a
D/ A converter 24 which converts info an anal og quantity a current command
val ue (di gthelcentantiR5Pcesoang sty tom tIfe a8 EtisWonperes2Ll13 t hr ough 15 the

dinterface Ghreult 19y AR ALl ANORodR MG LAINET [BeddibBedod @l N of

pul ses a frequency co Oa sen e m croconpu t hrough the

interface eefwdd t'PRA, ciudel] wifich Eompires 2H oltpal siyHalls the output _
pul ses of the oscillator 25, and menory circuits 27, 20 28 and 29 whi cfl
provi de dafeemithe| AUETRRTaFOMPANTS J§ReXR §ingr ERECPitagésWhHY corresponding to

phase U_ V_and [ ccondapce W e val of t.he_counter 26,
respect vefg‘? qﬁ%ugu ﬁ}%;dgga&oef c%‘?léé%eg%ggﬁ?/re%nérgr%rippcﬁlr%g‘ui ts 27 - 29 are
delivered p@l€ORARERSHUE2En DafdChitvraliers Bhasdlagivk 32. The respective

D/ A converters
circuit which amplifies the output signal of the PWM
circuit 22 so as to apply base'signals to the transistors
of the inverter 4. : ' . o/
lo Fig. 2 is a block diagram showing the details of
the current command generating circuit 21 in Fig. 1.
Thi§ circuit comprises a D/A converter 24 which converts
into an inalog quantity a current command value (digital
quantity) 19a sent from the microcomputer 13 through
/K the interface circuit 19, an oscillator 25 which converts
into a train of pulses a frequency command 20a sent
from the microcomputer 13 through the interface circuit
20, as well as a counter 26 which counts the output
pulses of the oscillator 25, and memory circuits 27,
20 28 and 29 which provide data of sinusoidal waves
of different phases and corresponding to phase U, V
and W in accordance with the count value of the counter
26, réspectively. The output data of the'respectivé |

memory circuits 27 - 29 are delivered to corresponding

25 D/A converters 30, 31 and 32. The respective D/A converters



4 30: - 32 convert the output data of the menory devices 27 - 29 into | og
quantities with the: current conmand val ue of the D/A converter 24 as@w
r-ef erence value, to send the current command values of the U V and W
phases. Fig. 3 shows a functional block di agram expressive of a speed
control calculation unit owmng to the m'crqf_orrputer 13. The out put signal
7a of the speed detector 7 is subtracted fromthe pattern signal 12a of the
speed pattern genellarof21PRygrs thehrrspeedatraiof ¢ memomyutipwicd® signal of

the difference is subjggt t cont r.al eration by a Pl control
cal cul ati on porti 02:17 13g§s§g§sg?ﬁoﬁr %aﬁ%ltlefsoghffé t@Snﬁ’é@‘/ﬁf NETE™™Manda. A
current cal cul ati aalperéf che38/K aldavkat&s 24hes Callde@BEecdVRRGe Vald ;Je I on

t he basis of the torgue command 132a in accordance 15 with Eq.
nenti oned bel ow, #%® th%ewrrem conaph ralaeaecf the Butlpuinday pmﬂlﬂeeat ed by

symbol—19a through t i t%rfs rcuit., 19 ( {fgc é%. #ﬁlez&HV\here [ ERR] :
exci ting current, ¢ oeftT o) enf" BrEienad, k. grp Fe¥r s
i s det®rmi ned depeﬁdhn@péaaoeohh.%meh@éula‘h%hl enid %Wﬁrg% &8kt AldcBRputer
portion 134 calculates a slip frequency [ERR] on the basis of the torque
comand 13. The output signal 7a of the speed detector 7 is
subtracted from the pattern'signal 12a of the speed
pattern generator 12 by a subtracter 131,Iahd the output
10 signal of the difference is subjected to a é& control
St operation by a PI control calculation pdrtion 132 so
as to provide a torque command (TL) l32a. A current
calculation portio 133 calculates the current command
value I on the basis of the torque command 132a in accordance
/s with Eq. (1) mentioned below, and the current command

value I is output as indicated by symbol 19a through

the interface circuit 19 (Fig. 1).

1

- | 2 |
I =1, 1+ (KT TL) vee (1)
where Io: exciting current,

. KT: coefficient of a torque current, which
L0 : is determined depending upon the =mctor.

A slip frequency calculation portion 134 calculates
a slip frequency wg on the basis of the torgque command
TL in accordance with the following equation {2):

w, = K_'T e

s s 'L

—~
[\¥]



[ ERR] in-accordance with the follow ng equation (2): [ERR where [ERR] :
coefficicent of a slip frequency, which is determned depending upon the

not o@he out put signal obtained by the calculation in the slip frequency -«
calc ‘fon portion 134 is added with the output signal 7a of the speed”
detector .7 in an adder 135, and the 5r.esult IS output as the frequency
command 20a. Figs. 4(a) and 4(b) illuStrate the rel ationship between the

speed and slip frequeneye of:t boef fibiieht 0E DisQlip dfHdquenéfe accel eration of
the induction notor. 10 A sol whli¢h ris détermimed. deégendingpupsethe ndrwract ual

rotational frequency of the inductiaqn tor, a broken.line 41 the output
signal of the sp%%&?‘é%t%g_"?gvﬁ"ﬁ"(ﬁfnﬁ P Fed Jr’ff"ll}at'.:t’lgnrﬁ“’brocorrputer 13

through the .ot &1 fAGehdddy talduBieidn hoOdRCibPUis ABded Wikl and- dash |ine
42 the 15 output status of 'the frequency conmand val ue 20a. Meanwhil e, when

t he oper gt i che eutpusxetgnadd 7at of | thed spyed alrtigptohe’ dpead aisierr ol N
cal cul ati on uni 'éﬂ.sc{;o-pn in Fig, 3  the act L{_fal sl i‘R freguenc‘_i/ f%i I's to agkr"e*e
with the cofpot & ﬁer%sé‘ltthésr%"lt&“ltoﬁﬁlt & &4BTMRFYL6°BR20h @ %R nduct i on
motor changes. THigs SkidRtdransis) daRuetedkd Rnbl fe1Alibhsnig Fic. 4(b), a -
solid line 43 represents.the output -
between the speed and slip frequepcy of the inductiqn
motor during the acceleration of the induction motor.
o A splid line.40.in Fig,'4(a) represents the actual rotational
frequency of the induction motor, a broken line 41 the ' W
output signal of the speed detector 7 which is loaded
into the microcomputer 13 through the interface circuit -
15 at a fixed périod, and a dot-and-dash line 42 the
174 output status of the frequency command value 20a.
Meanwhile, when the operations are executed at
fixed cycles by the speed control calculation unit shown
in Fig. 3, the actual slip frequency fails to agree
with the computed value as the rotational frequency
X0 of the induction motor changes. This situation is depicted
in Fig. 4(b).
In Fig. 4(b), a solid line 43 represents the output g
status of the slip frequency caiculation porticn 134,
and a dot-and-dash line 44 the actual slip freéuency.
2y As apparent from Fig.'4(b), the actual slip frequency

{average value) becomes smaller than the output of the



status of the sli p frequency calculation portion 134, and a dot-and-dash

line 44 the actual slip frequency. 25 As apparent fromFig. 4(b), thes
actual slip frequency (average val ue) becones smaller than the out t &t

the * slip frequency cal cul ation portion 134. This incurs the overvoltage
of the induction notor. In the node of r¢generative braking, the actual
slip frequency bec_omesegreater ontrariw se to the above, resulting.in the

5 increase of th#4R~Eregeensy FAESHARIOR BF 58P0l 34 sutha? V¥ Ehe | nventi on

This invention hage RReR RRe Be OfHleinlifc SUn' Rotdie, PrAPLAIMRLEt ed above,
and has for its object to provide a speed control apparatus for an el evator

wherein 10 t he nefjmdgederdnivehbrikinge the atdtonil ssipe fdeqiercyebecmhest i on
not or changes in the period of tine till the appl i cat;i on. of the control

signal to the i n¥eRASEF FUTRAFREISRFONERQI2RAT e hTEHESA08 ptRt 8Rgnal of the

speed—det eCt OL 7; iS5 agd bi'lidel BEr MUt B8 OFAUILGRUESidOMbESE £d, thereby to 15
bring the actbial “sli p frequency and the conputed val ue 1 nto agreenent and

to preYent the oSwmarytafjecher Iheempienof f of the motor from occurring. Brief
- Description of the Drawings Fig. | is a block diagram schematically show ng
20 el evator speed ceahisoinveppocmiiasebesm) nader iNrorder adtsolve

the problem stated above, and has for its object to
provide a speed control apparatus for an elevator wherein
19 the Aagnitude by which the rotational speed of the induction
motor changes in the period of time till the application
of the control signal to the inverter from the moment
at which the output signal of the speed detector 7.is‘
fed into the microcomputer is corrected, thereby to
1§ bring the- actual slip frequency and the computed value
into agreement and to prevent the overvoltage or torque-off

of the motor from occurring.

Brief Description of the Drawings

Fig. 1 is a block diagram schematically showing
20 elevator speed control apparatuses in a prior art and

according to this invention;

€

Fig. 2 is a block diagram showing the details of
a current command generating circuit in Fig. 1l:
Fig. 3 is a functional block diagram of a speed

15 control calculaticn unit in the prior art;



according to this invention, Fig. 2 is a block diagram showi ng the detail's
of a current command generating circuit in Fig. 1; Fig. 3'is a functional
bl ockm~di agram of a speed 25 control calculation unit in the prior art;

Fi gs,a) and 4(b) are explanatory waveform di agrans show ng the

rel atTonshi p between the slip frequency and the speed of a notor in the
prior art; Fig. 5 is a functional block diagramof a speed 5 control ]
calculation unit in this invention; and Figs. 6(a) to 6(c) are explanatory
wavef orm di agrans showi ng the relationship between the slip frequency and
the speed of a notor in this inventiof. Preferred Enbodi nent of the

| nvention 10 pipoWs @) SEDALICMe kgl htdrd GRN Rl Lo ihsdescr | bed
with reference to e draw ngs. The general arrangenent o % e el evat or
speed cont r clhosppar el sedstinmdhig betueensthe\sdipi frequengiym | ar to t he
arrangenment shown in Figs. 1 and 2, As illustrated 15 in Fig. 5 this.,
i nventi on ePEcFhe|Speaedr Af sh@O PRl FReJIPEHR A8 cal cul ation unit withe

differential cal gyl atd Q0 POFfd-QPchdt Y198k 4T 3R! SEL spged detection |ag
ascribable to the sanpling cor?tr8+ theregy t(?%%r'i ngathg actual slip
f requencyy angnibel cailpul ediomlun@ti i :hdgr Eevition: and -
Figs. 6(a) to 6(c) are explanatory waveform diagrams
showing. the relationship between the slip frequency

and the speed of a motor in this invention. -

Preferred Embodiment of the Invention

10 Now, an embodiment of this invention will be described
with reference to the drawings.

The general arrangement of the elevator speed control
apparatus according to this invention is similar to the
arrangement shown in Figs. 1 and 2. As illustrated

15 in Fig. 5, this invention especially furnishes the speed
control calculation unit with a differential calculation
portion in order to correct é speed detection lag ascribable
to the sampling conttol_thereby to bring the actual
slip frequency and the computed value into agreement.

20 Fig. 5 corresponds to Fig. 3.

The same portions as in Fig. 3lare assigned the
same symbols in Fig. 5, and shall be omitted from ‘the
description. ?Qrtions different from those in Fig. 3
shall be stated emphatically.

1y As understood by comparing Fig. 5 with Fig. 3,



“20 Fig.' 5 corresponds to Fig. 3. The sane portions as in Fig. 3. are
assigned the sane synbdls in Fig. 5, and shall be omtted fromthe .
.description. Portions different fromthose in Fig. 3 shall be stated P@
enphatically. As understood bv conparing Fig. 5 with Fig. 3, the T
portions indicated by nunmerals 131 - 135 are the sane as those in Fig. 3,
and the portions indicated by nunerals 136 and 137 are added anew in this
i nvention and formthe feature of this enbodinent. Mre specifically, 5
nunmeral 136 designates a differential calculation portion, which
differentiates the output signal 7a of the %peed detector 7, and the

differenti-al outpuinsigptions3aalatdll 8 hendiahkVEiLd 195 alkeadder 137. The
adder 137 finds the sum between the differential output signal 10 136a and

t he out put signal Yameofst bimosEpdedFipt 8t and theTher siogsalindifcattkd sum
obt ai ned by the adder 137 |s delivered to the adder 135 and .is added with
the Qutput signal P¥SWPERRIZILS PR dudnale Added a3 iRpEPis ABVERHO™ng t he

A Rt S S
t he mani t ude byswhawderthelIoidasigmetiess pedilf fdrenhial rddctlariomoportion,
| which differentiates the output signal 7a of the speed
detector 7, and the differential output signal 136a
of which is delivered to an adder 137. The adder 137
— finds the sum between the differential output signal
b l36a and the output signal 7a of the speed detector
7. The signal of the sum obtained by the adder 137
is delivered to the adder 135 and is added with the
output signal from the slip frequency calculation portion
134, and the result is output és the_frequency
15 command 20.
By disposing the differential calculatién’portion
136 and the adder 137 anew in: this manner, the manitude
by which the rotational speed of the induction motor
6 changes after the output signal of the speed detector
20 7 has been fed into the microcomputer 13 until the ¢6ntroL
signal for varying the frequency is applied to the inverter

4 is corrected, whereupon the control signal is delivered

ol

to the inverter 4.
Figs. 6(a) - 6(c) illustrate the relationship between

15 the ship frequency and the speed during the acceleration



6 changes after the output signal of the speed detector 20 7 has been fed
into the mcroconputer 13 until the control signal for varying the

ency is applied to the inverter 4 is corrected, whereupon the ‘control-
'a%sls delivered to the inverter 4. Figs. 6(a) - 6(c) illustrate the

bnshi p between 25 the ship frequency and the speed during the

accel’eration of the notor as based on this invention. A solid line 40 in
Fig. 6(a) represents the actual rotational frequency of the notor, a broken
line 41 the output signal of the spe®d detector 7 which is sanpled by the

m croconputer 5 13, and a dot-and-dash |ine 45 the frequency command val ue

20. Fig. 66B)tishmoesot hes halsadi om thdswbrvertiens| i20 sbiledjueiney [ ERR] (solid
line 43) delivered fromthe slip frequency calculation portion 134 and the

actual sli 6°f+’écﬂ}€nc§/(i’0 ‘6&6?5% Fhenagiued Hﬁﬁau\ﬁﬁﬂef%qg‘e“@(c) shows t he
out put si gg? Sﬂéaﬁt&t‘ teraicbh o G 2! tlﬁ@gg@%?‘é ﬁ(}g 8 g¢0on 136. As seen.,

fromFig. t he “out put si gnal erent I al cal cul ads on
portion 136heésspeededeteactiore? syieith disgsamipléd, by I“ﬂxaouﬁ.ptucmipgnei: of 15 the
slip frequency cal cul ati on portion 134 (the conputed val ue) and the actual

slip fréquéhcy2nd Redabeidgaash tide 86@% ﬁFG‘!‘éﬂ?"éfeFrBﬂ‘Pa“q he lag of the
speed deteghi Qb 20,

Fig. 6(b) shows the relation between the slip frequency
we (solid line 43) delivered from the slip frequency
calculation portion 134 and the actual slip frequency -

;6 (dot-and-dash line 44), while Fig. 6{c) shows the output
signal 136a of the differential calculation portion 136.

As seen from Fig. 6(b), when the output signal-
136a of the differential calculation portion 136 is
added to the spge¢ signal'7a, ﬁhe output signal of

) the slip frequency calculation portion 134 (the computed
value) and the actual slip frequency (the average value)
come ‘into agreement, the lag of the speed detection
ascribable to the sampling control can be corrected,
and the overvoltage or torque-off of the motor can be

v avoided. Moreover, in the mode of regenerative braking

{deceleration), the problem of the prior art can be
isolved that the actual slip frequency becomes greater
or that the current of the motor increases.

As set forth above, according to this invention,

25 cthe magnitude by which the rotational speed of an induction.

motor changes after the output signal of a speed detector

3



“ascribable-to the sanpling control can be corrected, and the overvol tage or
torque-off of the notor can be 20 avoi ded. Moreover, in the node of
.regenérative braking (decel eration), the problemof the prior art can
sofved that the actual slip frequency becones greater or that the cur

of the notor increases. As set forth above, according to this invention;” 25
t he magni tude by which the rotational speed of an induction notor changes
after the output signal of a speed detect - has been fed into a

m croconputer until a control signal is applied to an inverter i.s
corrected, wher eupobeensicgdaintoos BiARGAPIEdOnt 51 delbuersd signihe
inverter. Therefore, the | ag of speed detection attributed to sanpling
control can be césraerldgd aorﬂﬂedé‘t’eﬁfﬁrnéﬁ a9gngctedqudesguran whi ch an act ual
slip frequency and u eyl i he urln accel eration
or decel eration, % %ggog ?e\?o??gg‘@ and %lrsld'%téggf?o% YERE6F can be
prevent ed: CL’ﬁhéﬁfbreA S ad gCONt dpdled PPRIRL A ém-;aarai awat or having a

conv er which converts alternating current into
5 sampling control can be corrected, a predetermined sllp
frequency at which an actual slip frequency and a computed
value agree is attained during acceleration or deceleration,

and the overvoltage and torque-off of the motor can

be prevented.



direct current, an inverter which inverts the D.C CQutput of the converter
into alternating current to 5 control a speed of a hoisting induction
not o—=a speed detector which detects the rotational speed of the induction 3
nntoEiEhnd processing means to control the A C. output of the inverter, ’
wher an out put signal of the speed detector is fed into the processing -
means at a 10 predeterm ned interval, MMand an out put si gnal produced by

cal cul ation of the processing means is appli so as to
performa slip frequency control of the | mhereln t he
apparatus includes means to correct a nag mm’jm!m’\ﬁ he rotational 15
speed of the induction notor changes, in the fromthe nonent
at which the output signal of said speed-detector has been fed into said
processi ng _nmeans until the control signal is applied to said inverter. 2. A
speed cont EBRIMBHaratus for an elevator as 20 defined in claim1, wherein:
the correction nmeans receives the speed detector output signal fed at t{y
pr edet er mi ned interval differentiates it to create a differential signa

and delivers the ?fEBEEHtb@ht?bgnﬁbpﬁia%u%OEBQCEhOQI%bﬁQ%& haviag A speed
control appara us an elevator as defined in aim2, wherein said

processi NgaMegHGee @8R WhE&h converts alternating current into

direét current, an inverter which.inverts the D.C.
output of the converter into alternatin§ current to
S control a speed of a hoisting ineuction motor, a speed
detector which detects the:rotational speed of the
induction motor, and processing means to control the
A.C. output of the inverter, wherein an output signal of
the speed detector is fed into the processing means at a
o predetermined interval, and an output signal produced by
calculation of the processing means is applied to the
inverter so as to perform a slip frequency control of
the induction motor, wherein the apparatus includes
means to correct a magnitude, by which the rotational -;)
s speed of the induction motor changes, in the period of
time from the moment at which the output signal of said
speed detector has been fed into said processing means
until the control signal is applied to said inverter.
2. A speed control apparatus for an elevator as
20 defined in claim 1, wherein the correction means
receives the speed detector output signal fed at the
predetermined interval, differentiates it to create a
differential signal and delivers the differentiai signal

as a correction signal.



slip frequency control as a signal, 5 the output S|gna

gorrection neans is added to the output signal neans

the correction is perforned with the resulti ng Iﬂlﬂ'ﬂﬂ{ﬁg d control
apparatus for an elevator as defined in Ghaim3,* ral ed detector
output O signal is added to the output S|gnal of said slip frequency

out put means, and Ghe re%@ 4NdoREYD 'OhBaQHEBQ?f3§dggLE?gU§ES¥ ggmmand,

and t he out put signal of correc neans i s a e speed

det ect or OUtpggfihgaakn @&glhhg r GRULEL R séﬁgsbgaéhsggnédﬂggn%ocaﬂ rfEERUL

signal of said slip frequency oltput neans spee ontro app rat us

for an elevatgﬁlg rieheady ButhatMhéanthebebpeadbdaRaogessiydg geans
conprises first additi'on neans o add the speed detector output 20 signal

and the out puk1spyFRleqabnsyi goeothecklap Feagaenapdceneest addat s@gnaeans
to angthe out put signal of said slip frequency output neans and an out put
signal” froggn sehe butputaddghadndetdnerel. b speéddcoonecblionppeansus for an
el evator 25 substantially as hereinbefore described with reference to
Figure 5 of the addedpinyithg dn&phtgsignal of said output means,

sllp frequency output. neans to create and deliver a slip frequency f%éihge

and the correqtion is performed with the resulting signal.
4. A speed control apparétus for an elevator as
defined in Claim 3, wherein the speed detector output
i0 signal is added to the output signal of said slip frequency
output means, and the resulting signal is output as
a frequency command, and
the output signal of said correction means is
added to the speed detector output signal, and the resulting
/5 signal is added to the output signal of said slip frequency
output means. | |
S. A speed control apparatus for an elevatqr as
_ defined.in Claim 4, wherein said processing means comprises
- first addition means to add the speed detector output
2v  signal and the output signal of said correction means;
and second addition means to add the output signal of
said slip frequency output means and an output signal
from said first addition means.
6. A speed control apparatus for ap elevator
18 substantially as hereinbefore described with reference

to Figure 5 of the aécompanying drawings.




