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SREED CCNTRCL APPA&ATUS FOR ELEVATOR BACKGROUND OF THE | NVENTI N T &-
'present invention relates.to a speed control apparatus for &ﬁg& it hi g and
nore' particularly to ‘a speed control apparatus for.elevators which prevents
the burning of a notor winding during a | ow speed operation. 5 Ther
has heretof ore been an elevator speed control apparatus of the pertinent/f:
type as desclosed in the official gazette of Japanese Patent Appllcatlo :
Laid Open No. 56-123795, and an arrangenment bl ock di agramthereof is shown
in Fig. 1.- Referring to the figure, 10 an elevator is constructed of a
rectifier 2 which receives an input froman A C. power sourcel to convert

It into direct current, a sgpatbhicuNTRODAAPHARATESWOK ELEYRCOHS t he out put

vol tage of the rectifier 2, an inverter 4 which includes a transistor and a
di ode and which inverts 15 the D.C. voltage snoot hed by the capacitor 3
into alrernatln current of wvari o] d_var.i e frequency, an
hndUCtI(MW notor95 which is dr|ve§g§§§5§ %Q?ngu}QXPQf k age |gvertgd by the
inverter 4, a sheave 6 which is driven by the rotation of t he induction
motor 5, 20 a traction ropmhe’pwbsdit ifiveRtith related o ahepeed Gontrenge 8
which is coupled.to one end of the traction rope 7, and a counterwei ght 9
‘which is coupled marhbu-‘btfmfr edeitptoirsy hand more; Bﬂﬂ@p’éﬂly | %P @uch el evat or,

speed control apparatus for elevators which prevents

the burning of a motor winding during a low speed operation.
q 5 There has heretofore been an elevator speed control

apparatus of the pertinent type as desclbsed in the’ |

official gazette of Jaﬁanese Patent Aﬁplication Laid

Open No. 56-123795, and an arrangement bleck diagram .

thereof is shown in Fig. 1. Referring to the figure,

10 an elevator is constructed of a rectifier 2 which receives
an input from an A.C. power source.l to convert it into
direct current, a smoqthing capacitor 2 which smooths
the output voltage of'the rectifier 2, an inverter 4
which includes a transistor and a diode and which inverts

15 the D.C. voltage smoothed by the capacitor 3 into alternating

K,/'  current of variable voltage and variable frequency, an
1nduct10n motor 5 which is drlven by an A.C. source
voltage 1nverted by the 1nverter 4, a sheave 6 which
is driven by the rotation of the induction motor 5, °

20 a traction rope 7 which is wound round the sheave 6,

a cage 8 which is coupled to one end of the traction
rope 7; and a_counterweight 9 which is coupled to the

- other end of the traction rope 7. In such elevator,

.

i :
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the speed control appar at us for the el evator conprises a speed pattern
-'generator 11 which generates a speed command signal-Ila, a current detector
12 which detects the current to be supplied to the i nduction notor 5i 5 a
speed detector or tachometer generator 13 which detects the rotational
speed-of the i'nduction notor 5, a control signal generating .circuit 14
whi conpar es and operates the respective outputs of the speed detector 13
~an e Speed pattern generator 11, a pulse width npodul ation 10°
"~ (herei nbel ow, terned "IVWA ) conparator 46 which conpares the respectlve

outputs of the control naI enerating circuit 14 and the, current
detector 12 to G‘érﬁﬁe&flec %gpﬁffﬁ% ngaﬁlt’ﬂﬁ ﬁie?f?)ﬁ?far?&mpﬁh%ea base

driving circuig ;;.[? edlf! shtgﬁn%re%e&c@r qat GhodRRhelRted e speasrol of 15 the
transi stor consti utlng the i'nverter 4 on the "basis of the PMNIconnand of

- the PWM conpar abnuanlﬁsll;bab 1laheai ewitreEnitode pesttor 52 iehiadhl yleteq:tts)yed  of
the self-ventilating type. * In.a case where the elevator is _being. o ated

at its rated spBREVARE rtR A SHEPLIAS fFPefRRNAFIEFLPhEIHRYust i on motor 5 s
hi gh, “and hence, gwe% ageLing. k' Fgéha,etﬁgp;e&uﬁtam L3 B0k 85tectsh @ case
where it s berng operated at a [ ow spee articularly in manual o

operati on nDd€therrdvattishaBispead aﬁlﬁﬂeeﬂaawuamdmbaspes:,t laoaonﬁfo]I he 1ike,

- the cooling effect worsens, 25 and the wi ndi ng of the induction notor 5
“mght burn signal generatlng c1rcu1t 14 which compares and operates

<

the respective outputs.of the speed detector 13 and
the speed pattern generatorfll, é pulse width modulation | _&ui._
10 (hereinbelow, termed “BWM") cdmparatorfIG which compares
“the respectlve outputs of the control 51gnal generating
_ c¢ircuit 14 and. the current detector 12 to generate a
pulse width modulation eommand, and a base driving circuit
17 whieh;gene:atesta gate_eignal for the control of .
15 the transistor constituting the inverter 4 on the basis
of the PWM. command of the DWM cqmparator 16.
Here;-the induction motor 62usually empioyed-is'
 of the self-ventilating type. In a case where the elevetor
.is_beiné operated at its'rated'speed,'the rotational |
20 frequency of the inductiqn.moter 5 is high, and hence,
the cooling effect is kept High. In contrast, in a
"case where it is being operated at a low speed,.particuleriy_
in a manual operation mede'for installation;.maintenance.
'apd inspeqtion;'or-the like, the cooling effect wdrsens,_

'

25 and the winding of the induction motor 5 might burn)j*



when the | ow speed operatlon IS contlnued for a long time. The relationship
between the rate of ventilation Q required for the cooling of the ind on
motor 55 and the thermal resi stance R of the induction nmotor 5 is c%
indicated as follows: Q= Jerr](NN) O where N rated rotational
frequency of the notor, N rotational frequency of the notor, 10

Q; rate of ventllatlon I n the rated rotation operation. /Q0 4 to 0.5
[err] ... [2 where R; thermal resistance in
the rated rotation operatlon From Egs. | and [2] nentioned above, as the
rotati onal frequency N lowers, the rate of” ventilation Q decreases, 15 and
further, as the wirine thé y@nts'pleaaimr@tﬁleﬁrmma;ihm teber avlongesi st ance R
jncreases. In this manner, the lowering of the rotational frequency
increases the tHeifal reS|stance resultingin the disadvantage that the

not or W’—-‘ndl ng bur ns. ng Jhelatz.oll dl%?)%ﬁ:wggna\:}fg %aL_Q F%g}./fané e, the pl‘i or

art has,set a limt fot e perio emaua operation so as to

tope wi Th.the buy Heg@iredVidy thé ScdBIaRY" 6f mw&ﬁ@ﬁctwﬁeﬂoﬁ&e £l evator is
oper at ed under
_ S and the thermal resistance R of the 1nductlon motor

-’

5 is indicated as ‘follows:

Q =0 (N/N_) - eell]
where No; rated'rotatibpal frequency of the motor,
.km/ . : N ; rotational frequency of the motor, .
| 10 ' - Qo; rate of ventilation 1n the rated rotation
: operation.
R = Re'(Qo/Q)0i4 to 0.5 ...02]

where R thermal re51stance in the rated rotation
operatlon

From Egs. [1l] and [2] mentioned above, as the rotational

frequency N lowers, the rate of ventilation Q decreases,

15[ and fufther, as the rate of ventilation Q decreases,
the thermal resistance R increases. In this mander,
the-lowering of the rotatienal frequency_inereases the

L‘/ thermal resistance; resultihg in the disadvantage . that

the motor windihg burns.

20 In order to avoid the disadvantage, the prior art
has set a limit to the éeried of time of the manual
operation so as to cepe with the'burnihg. With this

. . . »
measure, however, when the elevator is operated under



-a heavy | oad in excess of a predetern1ned vaIue beyond the I|n1t perlod
" the burnlng of the nmotor winding is stil4 féared to ‘occur. SUVVARY OF THE

' INV_*IPCN 5 The present invention has been nmadeé in view of the-

i si@/ant age hetanedlembvin exgepsopéses pa essdmtwiond ovalpeabeyoesdf or an
elewator in which an induction notor is operated with its load tinme factor
(% Ed) mmai ke ddanid Rsﬁweﬂetbhﬁwheanvaeu@f\Mhawmgtqmewin@nnglaa mot or 10
" is prevented fron1burn|ng even when it is operated at | ow speed, for
exanpl e, i #tild feared dere€¢wh. node of installation, naintenance and
i nspection, or the like. According to the present invention, there is
provi ded a speed 15 control apparatus as defined by cIa|n11 of the = -
present. application. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 shows a “- '
conventional speed control appdMMARY OBy THE JNMERTEON Fig. 2 is a general
circuit diagram show ng an 20 enbodi nent of the present invention;.Fig.
3'i§ a bl ock dla ram of the detail] ed arrangenent of. a principal constjfuent

| .

in Fig. 2; Fig. IB% ®reseidw dhpntiop E?EI Fﬁpngﬂﬂﬁakﬂxﬁ%ﬁWcﬁﬁof t he
device in . 5is a graph showi ng t he relatlons of
val ues- I, E%gaﬂdséavﬁﬂ%FHE(ﬁﬁﬁ%ﬁ$e%b% eFl@“ gproposes a ‘speed .

control apparatus for an elevator in which an induction

mptbr is operated with its'load-time factor (% Ed) maihtained _

at a predetermined value, whereby the'inductidn motor . &.J.

10 is prevented from burning even when it 1s Operated at T
low speed for example, in the manual operatlon mode

of 1nstallat10n, malntenance and inspection, or the

like.

According to the present invention, there is provided a speed

15 control apparatus as defined by claim 1 of the present application.

'BRIEF DESCRIPTION.OF THE DRAWINGS

Fig. 1 shows a cohventionel speed conﬁrol epparatus
for an elevator; | | | | | |
Flg._Z is a general c1rcu1t dlagram.show1ng an
20 embodlment of the present 1nventlon,
' Flg 3 is a block dlagram of the detailed arrangement
of a pr1n01pal constltuent_ln Fig. 2;. |
Fig. 4 is a flow chsrt for explaining the-opefation SRR
of the device in Fig. 2; and
25 -'Fig..S is a graph'shewing the relations of values I,

Ed and OH in the operation of Fig. 4.



PREFERRED ENMBCDI MENT OF THE | NVENTI ON Now, one embodi ment of the pr esent

i'nventicon will be described with reference to Figs. 2 and 3. Fig. 2 shows a
general circuit diagram depicting the present 5 enbodinment partly in

bl ocks, and Fig. 3 a block diagramof the detailed arrangenent of a ff\
principal constituent in Fig. 2. In Fig. 2, the same synbols as in Fig. ~

showi ng the general circuit diagramof the prior-art apparatus shall
~indicate identical constituents respectively. 10 Referring to the figures,
a speed control

enbodi nent

apparatus for an el evator agcording to the present
is arranged as follows. Both the speed comand signal Ila

delivered fromthe speed patgreFBrEE&MBbOIMENT dRdTRIGINVRRELONIEt ecti on

Si gnal

13a delivered fromthe speed 15 detector 13 .are applied to a control

signal generating circuit 15 which is constructed b{)_/ the use of

mi cropracessor. On t h¥o¥asIne GrbedimenioPh BRF PEEFFR

drveREien it si gnal

eneratipng circuit 15,  a..curren trol sij l,158 J ppl ¢ t,0 t he
‘?nvertep4 t hrou ef]‘ﬁ‘é°‘°ﬁWﬁ‘{ sish 9‘?%;3%531%&3?93@?&& L

circuit 17, wher edhowshg garidr@it cifcdia gipgtaredepactig ithduptésntnotor 5 is
adjusted to control the speed of the elevator. The control signal
generating cir cuiembbBimentrpaptdedimPpliogkEovand Tig- sheePleskndrer@gnal |l a

's input to 25 a sentral pracessing unif (bereinbelow LeRIEfRY)

10

15

comnpara as the base driving

in Fig. 2. 1In Fig. 2, the same symbols as in Fig. 1
showing the general circuit diagram of the prior-art
épparatus shall indicate identical constituents respectively.

Referring to the figures, a speed control apparatus

for an elevator according to the present embodiment .

is érranged as follows. Both the speed command signal

lla delivered.from the speed paftern generator 11 and

the speed detection signal 1l3a éelivered from the speed
deteétof-l3 are applied'tg a control signal-generating

circuit 15 which is constructed by the use of a microprocessor.
On.the basis of the operated result of the control signal
genefétihg circuit 15, a cﬁrrent contrél signal 15a

is applied to the inverter 4 through the PWM. comparator

.20_16 as well as the base driving circuit 17, whe:eby the

25

current to be supplied ﬁo the induction motor 5 is adjusted
to_coﬂtrpl the speed of‘the_elevator;

The control signal generating circuit is'is arranged
as follows. The speed command signal 1lla is input to
a cehfral proceésing unit (hereinbelow, termed 'CPU')

22 through an output converter (hereinbelow, termed 'I/F')



22 through an-out put converter (herernbelomr ternmed "I/F) +. 18,- while t he

" speed detecti
t he basis of

on signal 13a is input thereto through.an'I/F 19. Then, on ,
the data of a RAM 23 or a ROM 24, the CPU 22 sets a current

mnd val ue so that the load tinme factor of the induction 5 notor 5 may
) nt ai ned at or below a predeterm ned val ue.
N I S A converter 25 froma digital quantity into an anal og quantity,

whi ch is output. The CPU 22 is conposed of a coefficient detector"

The current command val ue

10 221

~'which detects a current-time product cogfficient based on the load tine
a zero | evel conparator 222 which conpares the current-tine

.factor (% Ed),

product coeffig, emtilei the speedodéeactiionasignalmidal by dlnpobnplaemdter 223 whi ch'.

conpares the current-time product coefficient with a 15 maxi mum|evel, and

shoougdi B8R Yehdrat SR e ORt FRT RASGRaPE o't H8*Ba%F s of the
compari son ¥ gt 281 of e RS BEC LN CBEMPRTAAr § E@E%e%d ' the zero
c

out put neans

| evel and t.he maxi mum

eve Thi s CPU 22" produces

e contro si gnalgéf or

< mai ntai ni ng tt€ldenad thae thaC Load of im0 £ rdUehé oihdwet@on5 at or bel ow
“the predeternined val ue, t hereby to prevent the winding of the induction

nmot or '5 fr ofn BR%A¥ ﬁgmaxthamspeé@*qqﬁmaryor|Q§h9an preqptesménedirrent flomnng. .t

through ther

ndeCt i O@hem c;u(g:rrent éct]n?ma%'dagtaiué/ IOf;Lshgg‘nverted by a.

"D/A converter 25 from a dlgltal quantlty 1nto an -analog-.

10

quantlty, which is output.
' The CPU 22 ls.composed of a coefficient'detector
221 which detects a current-time product coefficient based

on the'load time factor (% Ed), a zero level comparator

'222 which compares the current—tlme product coeff1c1ent

‘with a zero level, a maximum level comparator 223 whlch

. 15

compares the current-tlme product coeff1c1ent with a

maximum level, and output means 224 whlch generates

~ a control sxgnal on the ba51s of the comparlson results

N of. the respectlve comparators 222 and 223 of the zero,

20

level and the maximum level. Thls CPU 22 produces the
control'signal for'maintaining the load'time'factor of
the induction motor 5 at or below the'predetermined

value}_thereby to prevent the winding of the induction

" motor 5 from burning.

25

More spec1f1cally, lettlng I' denote current flow1ng
through the lnductlon motor 5, the quantlty of heat P

generated by the induction motor w1nd1ng 1s expressed by.

<



25 generated. by the |nduct|on motor wi ndi ng i's expressed by: P =r*I"2
... [3] 'Here, r indicates. the resistance of the winding. On the other

hand, a tenperature value e by which the tenperature of the notor rises in
accordance with the gquantity of 5. heat P of the induction notor w ndingy,
is indicated as: = R*P ... 14] Here, R (@
i ndicates the radiation resistance in the manual operation node. Theref ok¥¢a/
letting [err] denote a perm ssible value max 10 which is the

heat - resi sti ng maxi num terrperature of th?l nduction nmotor, the load tinme
factor (% Ed) is expressed as:: %fFd = (0 /R P) x 100 ... [5]
max In the above equationH5F, I(R ) signifies -a tenperatuk® wrise val ue
kn the steady state of the induction notor 15 5. Accordingly, insofar as
the load tinme fadtexe, (26 frdicaheshtlies rebéstarideoolfetheorintibhng. t @mpehat ure

rise vakue and the pernmssible value 0 - is kegt at - or bel ow t he
pr edet engi ned val‘ﬂ’éert hand n QuERTRATATIES VRLIE He P petifhe §h t9RRFE2BbUF i ng.

20 - Next, eofogﬁéalﬁééy(} gisé{_em EEQQL W&Ux Ot daagtifpden th

reference to Figs
5 heat P, of the induction motor w1nd1ng 1s 1nd1cated as:

) é R‘Pm . ' ... [4]

Here, R indicates the radiation resistance ip the manual
‘operation mode. | |
Therefore, letﬁing emax'denote'a permiesible.vaiﬁe_

10 which is the heat-reSisting maximum £emperatufe of the
induction motor, the loed time factor (% Edf is expfessed as:

3 Bd = (0,,,/R°P,) x 100 .o I51

In the above equation [5], (RP ) signifies a temperature
rise value in the steady state of the inductiop motor

15 5. Accordingly, insofar as the load time factor (% Ed)

| which is the ratio between this temperature rise value

and the permissible value 6 is kept at or below the

max
predetermined value, the induetion motor can be operated
N without burnlng o
_20 Next, the operatlon of the embodiment w1ll be described
with_reference to-Flgs. 2, 3 and 4. PFig. 4 is a flow
chart showing the routine ef operations in the CPU 22, RAM

23 and ROM 24 in the control signal generating circuit 15.

Steps 25 and 26 are.the operations of the current-



-chart show ng the rout| ne of operatlons I n the CPU 22, RAM 23 and RO\/I24 in:
the control signal generating circuit 15. Steps 25 and ‘26 are the
operations of the current- . tine product coefficient (hereinbel ow, t er med
" Edy) detector 221 shown in Fig. 3. On the basis of Eq. 13], Step 25

RS the current command value | corresponding to the speed control
- and ‘eval uates the quantity 5 of generated heat. PX of - the notor.
W nding owing to the 2 product between the squared val'ue | and the wi ndi ng
resistance r. Step 26 finds Ed which_is a value obtained in such a way
that the difference i s taken between ?he quantity of generated heat Pa
eval uated by SigR gRoddtaBdefsHirRki (MekfinBBN6w AtiedmBeated requi red for the
tenperature rise of the winding to reach the perm ssible value max in case -
of conti nuousldeteappt @21gsbown émt Fiig. t he iOndtle iasis0oOrED, [dhd that the :
product between the_ val ue. of the difference gnd t he _radiation re5| starpe 15
R as wel | as STEBNTRiSRPATRACtHE SETERT SHMEREY YYIP feSHERAsRORotRGe.

Subsequent |y, tgtg e 2dndiaCEa8sr 41N 1 HRL £ AdO RV § Pprovi ded as
. the operated resuFt o% the CPU 2216 Vﬁen the’ %iet ectlonv@llgnal has become OH-
=1, a 20 sﬁopfcgémad:eldsrxseﬂtpt@fatnelmtozlwiﬂiumgghwaﬂgldd:tﬂe shown in

Flg 2. and the elevator is stompped by the -,
product between the sguared value I° and the winding

‘resistance 5.' Step 26 flndéiEd whléh_is_alvalue'obtained
in such. a way that the differenCe is taken_betweeh the
quantity of generated heat P, evaluated-by Step 25

‘10 and a quantity of generated heat P required for ‘the

wo
temperature rlse of the w1nd1ng to reach the permlsSLble
'value 6 ax in case of contlnuously supplylng current
to the 1nduct10n motor 5, and that the product between
the value of the differenoe ahd'the radlation reslstahce
15 R aS'well_as a sauplihdltime At . is iﬁtegrated with'reepect
to time. | o o
- Subsequently, Step 27 dec1des the detection signal
OH which is provided as the operated result of the CrU
22, When the-detectlon signal has become OH = 1, a : . ;~J'
20 stop command ls sent to a relay 21 through an I/F 26
shown in Fig. 2. and the elevator is stopped by the
Operatlon of the relay 21.
| Assumlng now that the manual operatlon ‘has been

"started Ed is obtalned by Steps 25 and 26. Since

125 OH = 0 holds ‘on thlS occas;on, the operatlons of Steps



operation of, the rel ay 21. Assum ng now that the manual operation has been
started, Ed i s obtained by Steps 25 and 26. Since 25 OH = ‘hol ds on this
occasi on, the operations of Steps 28, 30 and 32 are perforned, and the

el evator can be operated with OH = 0 held as it is. Further, when the @
oper{ati on of the elevator is continued for a long time subj ect to the
relation of [err]Ed max cones to 5 hold. . At the point of time at which Ed
> Ed max has held, OH = 1 is established by t he operations of Steps 30 and
31, the stop conmand is sent to the rel ayy 21 through the 1/F 20 shown in
Fig.2, and the elevator ‘is imedi ately stopped by the operation of the

relay 21. 10  2g, Yhesnd 2 gkevad:Forhas, dridrAd, eldiatelr é&tbeconmand val ue
k which is output ‘from the CPU 22 becones zero. Accor di ngly, the operated

resul't of Step 2pegaPed wikhaQd £P dedfuas gt Hg.StRyrtdereovhemitbe t o
decreasg-at a fixed rate. s decreasi.n e el fvat?};ﬁ 15 assunes

-t
the statg; of .OH2PeFatipy ‘H"eﬁbﬁ efﬁ?étgfobs c‘iﬂmﬁﬁgé? Foft P§ sent from

the CPU 22 to t Y/ hgel 4 F 2@ on e has eQper at ed
results of St eprsg%gjej:a tgkh%v&g%c?tﬂsg 1é\%\s %@Pd %&lpon%?u?ﬁgomggpgg of

time, 20 the dettmal.onasmjnaboamswrenwa@:mt:heﬁ:d:PUEEme Hagnger sends
the stop conmand to the relay 21, and this relay 21
held, OH = 1 is establlshed .by the Operations of Steps
30 and 31, the stop command is sent to the relay 21
through the I/F 20 shown in Fig.~'2, and the elevator
ky/ is immediately stopped by the operation of the relay 21.

10 When the elevator has.stoéped, the current command
value I which is output from the CPU 22 becomes zero.
.Accordingly,_the operated result of Step 25 is P(u = 0,
ana Ed.evaluated by Step 26 continues to decrease at
a fixed rate. Whiie Ed is decreasing, the elevator

| 15 ‘assumes the state of OH = 1, and hence, the sﬁop
cemmand_is continuously sent from the CPU 22 to the
relay 21 through the I/F 20 on the basis of the operated
results of Steps 34 and 35.
When Ed < O has held upon further lapse of time,

20 the detection signal assumes OH = O, the CPU 22 no longer
sends the stop command to the relay 21, and this relay 21
is reset, whereupon the elevator falls into the operable
-stafe.again.

The operations of Steps 28 and 29 serve to.prevent'

- 25 the value of Ed from contihuing to decrease during the

stop.



'g-operatlons of Steps 28 and 29 serve to prevent 25 the value of Ed from:
continuing to decrease during the stop.
curr.ent command val ue I,

i s resef mhereupon the elevator falls into the operable stat e again. The'

A graph of the relations of the
Ed and OHis shown in Pig. 5 in order to elucidate

it bove oper.ati on. The figure illustrates the relations in the case of
.op&ating the eIevator with a current 5 adapted to establish P 3 P.
Referring to the figure, letter | inditftes the ON or OFF state of the

current command . val ue.
cinto the ON state,
When Ed reaches t
wher eupon t he cYf?

[err] to a timeed abolB
gradual | y decreases back

whi ch Ed 15 hasimedhe rcasé¢ oryfecdpeovatirg mhedelarahomedwmlaj@urfkht Ois-

assuned, and t
repeating the ¢

he current .conmand value I

‘{]“Ehioc%%ﬂﬁdggafﬁ qowﬁeé‘bts%’tq"re

At a tinme [err] the current conmand val ue | falls
@ndoapiwafc khe heelations oo f Mmeumenwepeae% gradual | y.

Voddd SldRae,

eﬂé@%ogFF:?Héakggﬁgetﬁriugﬁfééﬂg tﬁ@”?@qgiibﬁgue I,

0 a predeterm ned val ue.

CE®: 2§42PLishP i e 3chus ent RESRTRING QI tRe | figne his

manner, the | odg éée?exf?&éﬁrat‘éént@ee diRbLEt G eait 8t Q@ QWrIv&'?t

predetern1ned

20 valu

] command value.

10

15

I falls into the ON state,_under which the 1ntegra1

At a tlme t ¢ the - current command value

&a;ue Ed increases gradually.

value Ed max at a time t,, OH =1 holds, whereupon

the time tl to a time t,.

'the'current-command'value 1 keeps the OFF state from

‘Under the OFF state of the

.cuf:ent-cpmmand value I, Ed gradually decreasee back:

‘to.a predetermined value.

has been restored to the predetermined value, OH = O

is-assumed} and the current command value I falls into

the ON state again.

By repeating the ON and OFF states

- of the current command value I in this manner, the load

20

time faétor_can be maintained at or below the predetermined

value.

It is understood from Fig. 4 that the load time

factor. (% Ed) becomes:

%

Ed =

max

(R+P

1/3

o/ (R P)

o)/(3f3 ?

wO

)

Sy

Ed
At the.tine [erriyat '
falls into the ON state a ai n. By:
When Ed reaches the Ly
At the timé-té'at which E4



It |s understood from Fig. 4 that the Ioad time factor. (% Ed) becones: %
Ed = max [err] * Whil-e the embodi ment has. been arranged so as to render
the load tine factor ‘(% Ed) the predeterm ned val ue or |ess by inputin g@k
current command value to the CPU, an arrargenent is also possible which

- comprlses - 5 a current detector for detecting the value of current
supplied to the i nd¥Biilen thst Smboddmentyliah RefP 13RIk FAADER % Ed) is

g?éﬂgﬁlgfdtﬁe %ESFEH gﬁern1 vaI qgv&rﬁ%q%ﬁls of the qgrren&ﬁgetectlon
d t der, the.| d ti tor (%E th d '
val ue or FSs?VFEg%S%gSE}e@sﬁWSﬁnmptm IR S GRS S o
t the | gad t %
fe mentfoned abBveCelrosl RERPOYSTNE i S SRAH .%%ﬂ*r%é@ MBSt oo
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time factor (% Ed) is maintained at the predetermined
value on the Baeis of the-currenr'detection signal of
the current detector. |

10 While the embodiment has been arranged so as to
render the load time factor (% Ed) the predetermlned

_ value or 1ess, the speed control apparatus can also
be arranged so as.to maintain the load timelfactor (¢ Ed)
at the predetermined value.

15' " As mentioned above, embodiments of the'pr-esent 1_nven't;'ionl may be
constructed so  that  an operating'period.of'time is limited
'Qn the basis of an output from a current detector for
detecting current to be supplied to an' induction motor
or a predetermined current command value, thereby to

N\ _ 20 render the load time facror of the induction motor a

| ‘predetermined value or less. Accordingly, a temperature
rise value based on the quantity of heat generated by
.the winding of the induction motor can be.ﬁaintained

. at or below erpermissible value. This brings forth

25 the effect that a manual operation at low speed can be

performed without the burning of the induction motor.



predeiern1ned val ue or |ess. Accordlngly, ‘a tenperature- rlse val ue based on
. the quantity of heat -generated by the wi ndi ng of the’ induction motor can be

- mai-gkai ned at or bel ow a permissible value. This brlngs forth 25 the effect

- th - manual operatlon at | ow speed can be performed w t-hout the . burning-

. of e i nduction notor. 12 CLAIMS 1. A-speed control apparatus for an
el evator system whi ch |ncludes an i nducti onl@otor for h0|st|ng t he el evat or
-and a speed detector for detectlng rotational speed of the induction notor,
t he apparatus conprising: 5 a a speed pattern generator for
generating a speed comand. signal; a current detector for detecting
current to be supplied to the |nduct|on nmotor; a pul se wi dth nodul ation
~conparator for_generating a 10 - pulse w dth nodul ation conmand, which
command i s opéﬂgiﬂgi for controlllng the speed of the induction notor in’
response to the detected current to be supplied to the induction notor and
a control signal; and a control- signal generating circuit for generagkpg a
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speed of the 'éﬁ%@ﬁ'fﬁhludes an induction motor for hoisting the
| o ‘elevator and a speed detector for detect1ng rotat;onai
' speed ofithe induction motor,'the apparatue comprisingﬁ
5 .  a speed pattern generator for generatlng a speed ' .Q_)
1 command slgnal. .
La-cur;ent detector-fcr detecting current to be
supplied to the induction-motori | | |
a pulse w1dth modulat1on comparator for generatang a
10. :pulse width modulation command. whlch command is
| operat1ve for controlling the speed of the inductlon
| motor in response to the detected current to be supp11ed
to the 1nduct10n motor_and a control SLgnal. and
a control'signal generating circuit for generating a
55.' load time.factor of the induction motor and for. N N
_generating the control signal in dependencenupon the
lcad time factor, the fotational Speed of the induction
motor and ‘the speed command 31gnal .where1n the control
151gna1 generating c1rcu1t is operatlve for varylng the |
20 .: conttol-sxgnal. 1n-dependence upon the 1oad time factor,
‘80 as to maintain the'load time factor at a value-which_
is less than or equal to a predetermined'value._thereby:

limiting the operational period of the induction motor.
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not ok and t he. speed command signal, wherein the control signal generating

circuit is operat

ive for varying the 20 control signal, in dependence

upon the load tine factor, so as to maintain the load tine factor at a

value which is le
li m*ing the oper

ss than or equal to a predeterm ned val ue, thereby

ational period of the induction notor. 13-2. A speed

control apparatus for an el evator system accordi3ng to aim1 wherein the
| oad tinme factor is based on the current detected by the current detector.

3. A speed contr
Claim1l, wherein-

said control 10
detectign neans t
| oad -ti ne=fact or
current-time prod
conpari son.neans
maxi mum | evel ; an
of conpared resu

ol apparatus for an el evator system5 . according to

: the load time factor is based on a current command val ue
previously set on the basis of ratings of the induction notor. 4. A speed
control apparatus for an elevator as defined in Caim2 or Claim3. wherein

signal generating circuit conprises coefficient
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3. A speed conttol_apparatus for an elevator systam

according to Claim 1, wherein the load time factor is
based on a current command value previously set on the

basis of ratings of the_induction motor.

‘4. A speed control apparatus for an elevator as
defined in Claim 2 or Claim 3, wherein said control

gsignal generating circuit comprises coefficient

- detection means to detect a current-time product

coefficient based on the 'load time factor (% Ed), zero

. level comparison means to compare the current-time

\_ 5
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.product coefficient with a zero level, maximum level

comparison means to compare the current-time product

coefficient with a maximum level, and.output means to
generate the control signal on the basis of compared
results of.the respective comparison means of the zero

level and the maximum level.
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-~ l.evel -and the nmaxinumlevel. 14 5. A speed contr ol apparatus for an
el evator as defined in daim4 when dependent upon Claim 2. wherein said
caefficient detection neans receives the detected results of said current’

det or as its input and 5 detects the current-time product

co cient on the basis of the input..6. A speed control apparatus for an
el evator as defined in O aim4 when dependeﬂﬂ upon Clai'm 3 wherein said
coefficient. detection nmeans detects the 10 ~ current-tine product

.coefficient in accordance with the currentcommand value previously set on-
-the basis of ratings of the induction notor. 7. A speed control apparatus
for an el evator asSdefAngBePA EPRLAPA aRRAratHSsEPE ABeFlie¥AdRr @6t ection

15 neans cal cuyl at antlty of. heat gnerated by .t he induction notor
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bas1s of the 1nput

6. A speed’ control apparatus for an elevator as -K_):
deflned in Claim 4 when dependent upon Claim 3 whereln _"
- said coeff1c1ent detectxon means detects the |
10 current t1me product coeff1c1ent in accordance w1th the
| current command value-prev1ously set on the basis of

" ratings of the induction motqr.:

7. A speed control.apparatus-for anpelevator'as-
defined in Claim 4, wherein said coefficient detection
15 means calculates a quantity of heat.generated bf the
induction motor and provides an integ:al-valge based on R
the calculated result;ethe value increasing graduailf
' du;ing'cperationﬂof the.elevator and decreasing

'gradually'during stop of the elevator,

20 - " 8. A speed control apparatus for an elevator as
defined iﬂ-CIaim 4, wherein saidjoUtput means provides
the control signal for stopping the elevator when both

said zero level comparison means and said maximum level
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.1111111L 111111 1*111111111 * CL M S* | 15 conpari son neans produce the
conparison results indicating that the current-tinme product coefficient
exceeds the respective set levels. 9. A speed control apparatus for an

el evator as 5
sai d out put neans

defined in Caim8. wherein during a period during whic
I's providing the control signal for stopping the

el'evator, said zero |evel conparison means per¥orns the conparison
~operation of the current-time product coefficient, and when the
current-tinme product 10 coefficient has becone | ess than the zero |eve

" said out put neans

ceases the provision of the control signal for stopping

the el evator. 10.COMRAFEEPRE AN BEAANGR Jhe FORRALI St ERS WLt #ef i ned in
G aim 9. wherein when said output .nmeans no 15 | onger provides the
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by said zero | eve

QO level conparison neans
) “Whi ch woul d be supplied
conparison 20 - neans in the case where the

current-tinme product coefficient is at the zero level . 11111111 111111
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9. A speed control apparatus for an elevator as

5' . defined in Claim 8, wherein during a périod during which

said output means is providing the contrbl-signal for

\v; étopping the elevator, said_zerb lével comparison means

‘performs the comparison operation of the current-time

product coefficient, and when the current-time product

10 coefficient has become less than the zero level, said

output means ceases the provision of the control signal

for stopping the elevator.

10. A speéd cont:ol-apparatus-for.an elevator as

defined in Claim 9, wherein when said output means no

15 longer provides the control signal for stopping the

elevator, and the current-time product coefficient is

less than the zero level, said zero level comparison

means supplies a signal which corresponds to the signal

which'would bé supplied by said zero level comparison

20 means in the case where the current-time product

coefficient is at the zero level.
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* . C L M - S * 16 11. A speed control apparatus for_ an

elevator as defined in Caim1l, wherein said control signal geherating
.circyet, i S operative for -generating the control signal when the elevator is$

n@nuggib operated at 5 a |l ow speed, which is below a rated speed. 12. A

shee ontrol apparatus for an elevator, substantially as herein described
wi'th reference to Figures 2 to 5 of the accokpanyi ng draw ngs. | 111111
| - 11111 S : '

)

11, A speed control apparatus for an eIQVator_as

“defined in Claim 1, wherein said control signal SN

Oa

generatihg'circuit is operative for generéting the
'éontrol’signal when_thé elevator is manually operated at

5 a low speed, which is below a rated speed.

12. A speed control apparatus for an elevator, "o
substantially as herein described with reference to

Figures 2 to 5 of the accompanying drawings.
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