- 1 TITLE OF THE | NVENTI ON CONTROL DEVI CE OF ELEVATOR BACKGROUND OF THE
| NVENTI ON The present invention relates generally to a 5 control device of
an elevator, and nore particularly to a control device of an el evator
whi ch controls the driving of an inverter device by using a current-
f eedback control nethod. In nornal cases, in an elevator, electric currents
10 of respective phases, which are supplied froman inverter device to an
electric notor, are detected by a currentldetector, and the detected
current is fed back to a control device, thereby executing speed control.
This method is called "current-feedback control". A 15 magnetic-type
current sensor, which is conposéd TafE &F doite IavadNg Ibal | el enent, 1S
generally used as the «current detector. In this nagnetic-type current
sensor,  a nagnetPETREL eDil IGHhi @h FisE\ei&t ated in the core by a current to
20 be nmeasured, is converted to a voltage signal by the Hall elenment. At
this time, a mnute magnetic PRUXCRYENRRI A8 THE t RAVENFECMNd there is a
probl em that such a ﬁesidual magneti c, fl ux adversely affects subsequent
current detection. 250FTHRFESFRE KHOVR! Pt i 671arS (B YUieY J© 2l i ni nati ng
a detection error_due to such residual . magnetjc flux, as disclosed in,
for instéﬁce,‘ﬁﬁﬁtﬁé;.é%Vlce of an é&evator, and more paf%}cularly %o
a control device of an elevator which controls the
driving of an inverter device by using a current-
feedback control method.
In normal cases, in an elevatcr, electric currents
10 of respective phases, which are supplied from an
inverter device to an electric motor, are detected by a
current detector, and the detected current is fed back
to a control device, thereby executing speed control.
This method is called "current-feedback control". A
15 magnetic-type current sensor, which is composed of a
core and a Hall element, is generally used as the
current detector.
In this magnetic-type current sensor, a maghetic
field, which is generated in the core by a current to
20 be measured, 1is converted to a voltage signal by the
Hall element. At this time, a minute magnetic flux
remains in the core and there is a problem that such a
residual magnetic flux adversely affects subsequent
current detection.
25 ' There is known a pricr-art technique of

eliminating a detection error due to such a residual

magnetic flux, as disclosed in, for instance, Jpn. Pat.



2 Appln. KOKAlI Publication No. 10-164885. This patent docunent discloses
that an offset amount of the current detector is nenorized each tine the
el evator is stopped, and a nean value of the offset anbunts is 5

cal culated as a correction amount of a current detection value. The
techni que of the above-described patent docunment, however, ains at
correcting the offset anount by cal cul ations, and does not intend to
elimnate the 10 residual magnetic flux~itdelf in the current sensor. The
residual magnetic flux is not fixed and is an wuncertain factor that varies
fromw th tine. Thus, the _correction nmethod using cal cul ati ons cannot
necessarily sofBRIRheNedY R dektsdbieeh giobl Einl T he Bpgedas:ndont r ol
may be affected. BRIEF S(#JMVPf{Y OF THE I NVENTI ON The object of the present
invention is to PR hatt G yetecthith & rorl hife AW & dl SHGRLS ¢

flux of a curren ensor. and to al ways execute high 20 preci,sion speed
control by exac?é%%%%%tléde Tt o %ef%cerbrtd]é?e ttg‘egc%ee‘(fgcoﬁwelsobj ect of the
Lvention,  theleodSedr ovidled fhondfle deviGe. ofe Alkelayalars W ch
detects a current, ich is supplied froman inverter device to a notor,
by a magnetic- typr-Clii&nta SeNSUrras AN LR OIS i @f the inverter

device on the basis of a detection value of the detected current,
conpri sing: a demmegretdrzatilrne control unit which

The technique of the above-described patent
document, however, aims at correcting the offset amount
by calculations, and does not intend to eliminate the

10 residual magnetic flux itself in the current sensor.
The residual magnetic flux is not fixed and is an
uncertain factor that varies from with ftime. Thus, the
correction method using calculations cannot necessarily
solve the above-described problem, and the speed

15 control may be affected.

| BRIEF SUMMARY OF THE INVENTION

The object of the present invention is to
eliminate a detection error due to a residual magnetic
flux of a current sensor and to always execute high-

20 precision speed control by exact current detection.

In order to achieve the object of the invention,
there is provided a control device of an elevator which
detects a current, which is supplied from an inverter
device to a motor, by a magnetic-type current sensor,

25 and controls driving cf the inverter device on the
basis of a detection value of the detected current,

comprising: a demagnetization control unit which



3 supplies, in a short tinme period at a predetermned timng, a current
for demagnetizing a residual nmagnetic flux of the current sensor, thereby
restoring the current sensor to a reset state. 5 BRI EF DESCRI PTI ON OF THE
SEVERAL VI EW5 OF THE DRAWNG FIG 1 shows the structure of a control
device of an elevator according to a first enbodi nent of the present
invention; FIG 2 is a schematic view for describing the 10 structure of a
magneti c-proportion-type current sensor- which is used as a current sensor
inthe first enbodinent; FIG 3 is a diagramfor explaining a sweep
current which is used as a current for demagnetization in the 15 first
enbodi ment ; FlI Gudplies flowehdrart |1 reriimy & tprrogessie tepariatedon of - t he
control device of the elevator according to the first enbodinment; FIG 5
is a flowchart T3 r at | FiF BTPr C¥s SR BYreriatlineh 2ofr of Ity sladdé@kiice of
an el evator acclﬁﬁli n(g? to a second enbodi rent of the invention; FIG 6
shows the structut® PLIHTFTUSAER Tof 6T R e v &SGR ddGrdithg to a

third enbodi nen t1{1e i nvention;_ 25 Fl 7 is a schenatic view for
descri bing the é]‘lslfgreunc ure ot" rajcorraagnreﬁsiect- B2 af;lcnec'e-type current sensor which

I's used ap a curgenbrSERSOkspPréeof MiEE sEVERAL VIEWS OF THE DRAWING

FIG. 1 shows the structure of a control device of
an elevator according to a first embodiment of the
present invention;

FIG. 2 is a schematic view for describing the

10 structure of a magnetic-proportion-type current sensor
which is used as a current sensor in the first
embodiment;

FIG. 3 is a diagram for explaining a sweep current
which is used as a current for demagnetization in the

15 first embodiment;
| FIG. 4 is a flowchart illustrating a process
operation of the control device of the elevator
according to the first embodiment;

FIG. 5 is a flowchart illustrating a process

20 | operation of a control device of an elevator according
to a second embodiment of the invention;

FIG. 6 shows the structure of a control device of
an elevator according to a third embodiment of the
invention;

25 FIG. 7 is a schematic view for describing the
structure of a magnetic-balance-type current sensor

which is used as a current sensor in the third



- 4 - enbodinent; FIG 8 is a flowhart illustrating a process operation
of a control device of an elevator according to the third enbodi nent; 5
FIG 9 shows the structure of a control device of an elevator according to
a fourth enbodi nent of the invention; FIG 10 is a flowhart illustrating
a process operation of a control device of an elevator according 10 to
the fourth enbodinent; FIG 11 is a flowhart illustrating a process
operation of a control device of an elevatér according to a fifth
enbodi mrent of the invention; FIG 12 is a flowhart illustrating a process
15 operation of a control device of an elevator according to a sixth
enmbodi nent . of ‘tHeELeEeeton; FIG 13 is a flowchart illustrating a process
operation of a control device of an elevator according to a seventh
embodi nent of the i nVERtidnis 20 Faychart stldystowdhiars 4 Inupstasting a
process operation og. a control device of an elevator according to an
ei ght h enbodi nEMETTHHE TveftomrCatf HIcg of s ats e SadWch &C0dinst r at i ng
. ) i f t devi f | t di 25 t
a process operﬁagl a con roAni evice of an el evator according 0 a
ni nth enbodi men o‘ﬁ{]‘? ﬁceh%rncxf/eeﬁ%k%oo METAI LED DESCRI PTI ON OF THE | NVENTI ON
E”bOd'neﬁis of the Pﬁﬁ§?ﬂ§ éﬂgﬁgnﬂﬁg]§¥ﬂdcﬂﬂygl§% a control device of
an elevator according to a fourth embodiment of the
invention;
FIG. 10 is a flowchart illustrating a process
operation of a control device of an elevator according
10 to the fourth embodiment;
FIG. 11 is a flowchart illustrating a process
operation of a control device of an elevator according
to a fifth embodiment of the invention;
FIG. 12 is a flowchart illustrating a process
15 operation of a control device of an elevator according
to a sixth embodiment of the invention;
FIG. 13 is a flowchart illustrating a process
operation of a control device of an elevator according
to a seventh embodiment of the invention;
20 FIG. 14 is a flowchart illustrating a process
operation of a control device of an elevator according
to an eighth embodiment of the invention; and
FIG. 15 is a flowchart illustrating a process
operation of a control device of an elevator according
25 tc a ninth embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

Embodiments of the present invention will now be



- 5 described with reference to the acconpanying drawi ngs. (First
Enbodinent) FIG 1 shows the structure of a control device of an elevator
according to a first enbodi nent of the 5 present invention. A driving
system of the elevator includes a three-phase AC power supply 101, a
converter device 102, a snoothing capacitor 103, an inverter device 104,
current sensors (CS) 105A and 105B, a notor 106, a regenerative resistor
107, and a switching 10 el enent 108. The three-phase AC power supply 101
supplies an AC voltage of a predeterm ned power as a conmercial power
supply. The converter device 102 converts the AC voltage, which is
suppl i ed from t¢esehilerd phidse Y& a5 ponwero supplaccd@bantydrey P awdincmge. The
snoot hi ng - capaci tor 103 snpot hes an output voltage fromthe converter
devi ce 102. Thelihvek tarbe@iee 104 converts the DC vol tage, which is
delivered fromthe c device 102 via the_ snoot hing capacitor 103,

nvert er
to an AC 20 vol t age %Gan{ AT RS dre fHegtaitse did & SIHge vaard asy of

Phe conver oi on.cif & KUBHI Tt S THED HAL 6 408 e HeaHmiTy ol A w ndup
sheave 1L 1S atiacfiaf LA dOI ! 0%y A ahalls @, e Rl 9 488, A car 13
and a counterweight 14 are vertically noved 1°'n a well -buckét” fashi on
within an el eviald QPASSaGE -1 LR Touwdils U} 1RASIAd QV&onverter

device 102, a smoothing capaciter 103, an inverter

device 104, current sensors (CS) 105A and 105B, a motor

106, a regenerative resistor 107, and a switching

10 element 108.

The three-phase AC power supply 101 supplies an AC
voltage of a predetermined power as a commercial power
supply. The converter device 102 converts the AC
voltage, which is supplied from the three-phase AC

15 power supply 101, to a DC voltage. The smoothing
capacitor 103 smoothes an output voltage from the
converter device 102. The inverter device 104 converts
the DC voltage, which is delivered from the converter
device 102 wvia the smoothing capacitor 103, to an AC

20 voltage of an arbitrary frequéncy and voltage value by
pulse-width modulation (PWM) control. The AC voltage,
which is obtained by the conversion, is supplied to the
motor 106 as a driving power.

A windup sheave 11 is attached to a rotaticnal

25 shaft of the motor 106. A car 13 and a counterweight

14 are vertically moved in a well-bucket fashion within

an elevation passage via a rope 12 that is passed over



6 - the sheave 11. The regenerative resistor 107 is a resistor for
converting regenerative power to thernmal energy. The switching elenent 108
is turned on at a tine of 5 regenerative driving, and causes regenerative
power, which reversely flows fromthe inverter device 104, to flowto the
regenerative resistor 107. For exanple, in the case where the car 13 noves
downwar d- al ong the el evation path, if the load of the 10 car 13 is heavier
than the counterwei ght 14, no driving powef is needed. Thus, the notor 106
functions as a power generator and generates regenerative power. On the
ot her hand, in the case where the car 13 noves upward along the el evation
path, if the | ogdeofhedeecht. 15 13 is lighter than the counterwei ght 14, no

driving power is needed, and regenerative power is produced. In this way,
the driving of the clpe yRveRcFalliveesembstel il hgl poneresistyalfad
"regenerative driving" Conversely, the driving that requires driving

power is 20 cal FREVEHoWRY TRISATGRE L The Ptiert ndte e lordfFst atTha he time
of regenerative_ driving is. conver to  therpal qurgy.b t he regenerative
resistor 107 vi® thet %w?%ﬁW?ﬁfeiéﬁkﬁﬁ HkﬁﬂeéﬁhPr% fhd§j%bﬁ§ﬁned. The
current sensors and. 105 rovi ded 25 between t.he inverter device
104 and the notr()%é)%g%, an%ffg eﬁe%d)’cuarrj%cgn TBE° e eencetrl'Elvtelvpeharfsc'é"’sert’hat are

supplied fromgie-j nvesd fle 0pVE G8rl Mol NS SUHRIMW S e tiRR 104, to

flow to the regenerative resistor 107.
For example, in the case where the car 13 moves
downward along the elevation path, if the load of the
10 car 13 is heavier than the counterweight 14, no driving
power is needed. Thus, the motor 106 functions as a
power generator and generates regenerative power. On
the other hand, in the case where the car 13 moves
upward along the elevation path, if the load of the car
15 13 is lighter than the counterweight 14, no driving
power is needed, and regenerative power is produced.
In this way, the driving of the car, which requires no
driving power, is called "regenerative driving”.
Conversely, the driving that requires driving power is
.20 called "power driving". The power that is produced at
the time of regenerative driving is converted to
thermal energy by the regenerative resistor 107 wvia the
switching element 108, and is thus consumed.
The current sensors 105A and 105B are provided
25 between the inverter device 104 and the motor 106, and
detect currents of respective phases that are supplied

from the inverter device 104. The structure of the



7 current sensor 105A, 105B will be described later with reference to
FIG 2. The current that is detected by the current sensor 105A, 105E is
converted to a voltage signal and 5 supplied to a voltage detection circuit
109. The voltage detection circuit 109 detects the voltage signal as a
current value of the current that is being supplied to the notor 106, and
delivers the detected current value to a control device 110. 10 The
control device 110 is conposed of a conputér —-in which a CPU, a ROM and a
RAM for instance, are nounted. The control device 110 controls the
driving of the inverter device 104 on the basis of the current val ues
whi ch are det ectet oyt t el ridiA s ersor 9w 050 Bleard 11065B. Laltre radditthi on,
the control device 110 switch- controls the switching elenent 108 in
accordance\Mtrﬁe$¢ﬁﬁ¢ﬁ%s%%tFH$|¢ing state (regenerative/ power). The

control device 110 |ncludes denagnetlzatlon control unit 110a as a
function relating to T ec ‘b]f]é%rét'm hap FHvESOrEd The [demaghetsZatSssF ont r ol

unit 110a suppl ent for magneti zat i n to the current sensors
105A and 1055 a0% pr@d’% &%%ﬁf%ﬁﬁ%}o dnd g 7ds "4 esi dual
magneti c 4 | ux rJjvi lLiver c ontral 25 signal,
whi ch isfiutput (ﬂéh%éﬂg?gﬁkl V|ce % g% di d%% Eygrteg%’evice 104

and the sw tchlmteageé*%gtei&%orﬁc@r&fts 1%98%@&%0 r¥ieeWohamdescri bing
e

signal as & current value of the current that is being
supplied to the motor 106, and delivers the detected
current value tc a control device 110.

10 The contrel device 110 is composed of a computer
in which a CPU, a ROM and a RAM, for instance, are
mounted. The control device 110 controls the driving
of the inverter device 104 on the basis of the current
values which are detected by the curfent sensors 105A

15 o and 105B. 1In addition, the control device 110 switch-
controls the - -switching element 108 in accordance with
the present driving state {(regensrative/power).

The control device 110 includes a demagnetization
contrel unit 110a as a function relating to the present

20 invention. The demagnetization control unit 110a
supplies a current for demagnetization to the current
sensors 105A and 105B at a predetermined timing, and
demagnetizes a residual magnetic flux.

A gate driving circuit 111 delivers each control

25 signal, which is output from the control device 110, to
the inverter device 104 and the switching element 108.

FIG. 2 is a schematic view for describing the



8 structure of the current sensor 105A, 105B which is wused in the present
device. In normal cases, a magnetic-proportion-type current sensor 20, as
shown in FIG 2, is used as the 5 current sensor 105A, 105B. The

magneti c-proportion type current sensor 20 conprises a nagnetic core 21
having a gap, a Hall element 22 that is an electromagnetic conversion

el enment, and an anplifier «circuit 23 that anplifies an output fromthe
Hal | 10 el enent 22. Wen a current that—-is8to-be neasured flows through a
conductor wire 24, a magnetic field, which is proportional to the

t o- be-neasured current, is generated in the magnetic core 21. The Hal

el ement 22 converustuhe eolaghet ioufieitd,sagvah i gendrtat ediiian tike 15
magnetic core 21, to a voltage signal. This voltage signal is anplified by
the anmplifier cH¥Uit" Brafresentogiitce-ln the meantine, in the current
sensor 105A, 105B having the above-described structure, a magnetic flux

20 remains in the maghet?d"Ebre?3aS arft MRS S P rarddieon duiSequent

current detectig Ta solve this proble i.nt first, embodj nent each
tinme the el evat%#1r ecngtr 335 %, (ﬁ’ &° & T4y Hfil% ofy aSsWeES GG e, as.

shown in I G “fﬁﬁg%ﬂﬁ%g@ dStAO the Lur ket %%%%rltc%g)%(? Oq_,(&%ni_n a short

time period. Ther udl “magnetic flu urréent sensor

105A, 105B is dsjmgnaldzstt adhdde 20 comprises a magnetic core 21

having a gap, a Hall element 22 that is an
electromagnetic conversion element, and an ampiifier
circuit 23 that amplifies an output from the Hall

'lO element 22. When a current that is to be measured
flows through a conductor wire 24, a magnetic field,
which is proportional to the to-be-measured current, is
generated in the magnetic core 21. The Hall element 22
converts the magnetic field, which is generated in the

15 magnetic core 21, to a voltage signal. This voltage
signal is amplified by the amplifier circuit 23 and is
output.

In the meantime, in the current sensor 105&, 105B
having the above-described structure, a magnetic flux

20 remains in the magnetic core 21 and adversely affects
subsequent current detection.

To solve this problem, in the first embodiment,
each time the elevator (car 13) stops at a target
floor, a sweep current, as shown in FIG. 3, is supplied

25 to the current senscr 105A, 105B in a short time
period. Thereby, the residual magnetic flux in the

current sensor 105A, 105B is demagnetized and the



9 current sensor 105A, 105b is restored to a reset state
(non-current-detection state). An initial value Ix of the sweep current
(alternating current) is set at a rated current of the 5 current sensor
105A, 105B. The sweep current is controlled and attenuated fromthe initial
value Ix to zero within a predetermned tine period tx with a
predeterm ned frequency Tx. By supplying the sweep current at high
frequency, the residual nmagnetic flux 16 can efficiently be demagnetized in
a short tine period. Conversely, even in the case of supplying a sweep
current, if the frequency of the sweep current is low, a long tine is
needed for denegnere¢zatsonsandliiAi slOd f1d cudatameddimplaetmsetdategret i ze

t he residual 15 magnetic flux. Next, a process operation of the first
enbodi ment  is HERETFHEEEN & tecton faidhart illustrating the process

operation of the con%&ol device of the elevator 20 according to the first
embodi ment. Upon occifrEmteldf WPt a9t drhe figee cirend driving

oot ruetion 1 S Le foniagl, device L0, TILelly i sl
119, 10 ©! SEA LA, Mad stamtl U UGN IS 0 Avatar o) ves ot
driving the el @@H9fclled and attenuated from the initial value Ix to
zero within a predetermined time pericd tx with a
predetermined frequency Tx. By supplying the sweep
current at high frequency, the residual magnetic flux
10 can efficiently be demagnetized in a short time pericd.
Conversely, even in the case of supplying a sweep
current, if the frequency of the sweep current is low,
a long time is needed for demagnetization and it is
difficult to completely demagnetize the residual
15 magnetic flux.
| Next, a process operation cof the first embodiment
is described.
FIG. 4 is a flowchart illustrating the process
operation of the control device of the elevator
20 according to the first embodiment.
Upon cccurrence of a car call or a hall call, a
driving instruction is input to the control device 110.
Thereby, the control device 110 controls the driving of
the inverter device 104 and starts driving the elevator
25 (car 13) (step R1l}. When the elevator arrives at a
target floor (step Al2), the control device 110

executes control to finish driving the elevator



- 10 - (step A13) Assune now that information (e.g., the position of the
car, opening/closing of the door, etc.) during the driving of the el evator
is successively input to the 5 control device 110. In addition, the
current, which is supplied fromthe inverter device 104 to the notor 106,
is detected by the current sensors 105A and 105B, and the detected current
is fed back to the control device 110. Based on the detection value, the
control device 10 110 controls the driving%f the inverter device 104 and
runs the elevator at a target speed. On finishing driving the elevator, the
control device 110 controls demagnetization of the current sensor 105A,
105B (step Al4) (s®¢®erlihe 15 demmgnetization control, the control device
110 opens/closes the door of the elevator door and transitions to the

preparation for subsRfEidRe WPV VIRRS IRtREEATIN (% € he HBHOWRO TS ftf on,

the phrase "finishin 20 drivi the el evator"” refers tq the state in
% C%%’aroae\ﬁlrh? r%\%%lr}ﬁ #ltq‘regé’loch’oc?rt% d ¥He "% i on of

whi ch t he eIeva?%r

the notor 106 i e The eggg? i.zation contral i,s_execut by
éris\;ﬁ)r#)% éjf tl’he néejjt % 1 SUC SeSlé7§9|_y 11 U)é:r %&e ﬁ!](:ee 104 to

supplying a current r denag i zati’on Trom i‘nve

the current. Senafid0BMeRB 11h. @ ANQUdaldiTh PAHOL, e Tigaldy . a5 has
been described wth reference to FIG 3, the greset current
' suppiied from the inverter device 104 to the motor 106,
is detected by the current sensors 105A and 105B, and
the detected current is fed back to the control device
110. Based on the detection value, the control device
10 11C controls the driving of the inverter device 104 and
- runs the elevator at a target speed.

On finishing driving the elevator, the control
deviée 110 controls demagnetization of the current
sensor 105A, 105B ({(step Al4). After the

15 demagnetization control, the control device 110
opens/closes the door of the elevator door and
transitions to the preparation for subsequent driving
{step A1S).

In the above description, the phrase "finishing

20 driving the elevator" refers to the state in which the
elevator (car 13) arrives at a target floor and the
rotation of the motor 106 is stopped.

The demagnetization control is executed by
supplying a current for demagnetization from the

25 inverter device 104 to the current sensor 1054, 105B in

a short time period. Specifically, as has been

described with reference to FIG. 3, the preset current



- 11 Ix is supplied in such a manner as to be gradually attenuated to
zero wWithin the predetermned tine period tx with the predeterm ned
frequency Tx. As described above, when the driving of the 5 el evator stops,
the sweep current is supplied to the current sensor 105A, 105B in a short
time period. Thereby, the residual magnetic flux remaining in the current
sensor 105A, 105B can be demagneti zed and the current sensor 105A, 105B
can be restored to the reset 10 state. -Thédefore, a shift anpbunt of the
hysteresis voltage of the current sensor 105A, 105B can be suppressed and
an exact current value can always be obtained, and high-precision speed
control can be I®xetutweb bred hiew basils ofmarme cws ¢t bealaueduks 1(ySecond
Enbodi ment) Next, a second enbodi ment of the present invention is
described. |In tHeFRiaste@ibdTENWIGIHO fries ¢tr oSipaeymdaedeming eguppl i ed
as the current for demagnetization. On the 20 other hand, the second

embodi nent i s chargctieriYePIfAe S ppinahd & FEEsd*i as current as a
current for denagne e structyre of the device is.the same as

shown in FIG 1, sg&%a'légkﬁ?gguﬁP?ﬁeﬁ & & e%W%PQNﬁﬁtﬁﬁf 25 here. The
process gperat i on of. Lhe second erhodigent, . 15, dg3ciogd shef Qu (FLG 5 is a
fl owchart |IIu§?rat|ng the pr'ocess
current sensor 103A, 10L5B in a short time period.
Thereby, the residual magnetic flux remaining in the
current sensor 105A, 105B can be demagnetized and the
current sensor 105A, 105B can be restored to the reset
10 state. Therefore, a shift amcunt of the hysteresis
voltage c¢f the current sensor 1052, 105B can be
suppressed and an exact current value can always be
obtained, and high-precision speed contrcl can be
executed on the basis of the éurrent value.
15 (Second Embodiment)
Next, a second embodiment of the present invention
is described.
In the first embodiment, the preset sweep current
is supplied as the current for demagnetization. ©On the
20 ~other hand, the second embodiment is characterized by
supplying a reverse-bias current as a current for
demagnetization.
The structure of the device is the same as shown
in FIG. 1, so a description of the structure is omitted
25 here. The process operation of the second embodiment
is described below.

FIG. 5 is a flowchart illustrating the process



12 operation of the control device of the elevator according to the
second enbodi nent. Upon occurrence of a car call or a hall call, a driving
instruction is input to the control device 110. 5 Thereby, the control
device 110 controls the driving of the inverter device 104 and starts
driving the elevator (car 13) (step Bll). Wen the elevator arrives at a
target floor (step Bl12), the control device 110 executes control to finish
driving the elevator (step 10 B13). It idZassuned that information (e.g.,
the position of the car, opening/closing of the door, etc.) during the
driving of the elevator is successively input to the control device 110.
In addition, tHPLAYEM , CAshhicntizelspiiicad ofr dthet e avmtent er devi ce 104
to the notor 106 ig.detected by the current sensors 105A and 105B, and
the detected clFTEMHY i i IE4PIhEMRGHEIHIE -devi ce 110. Based on t he

detection value, th control_ device 110 contr%] t he driving of the

inverter 20 device 1 and” Fis e ¥ &vdtor &t ];otraragé‘(alslp(,?é&.lf én :
finishing driving i qrpsvtaztﬂtlfggisc%gﬁ r(%l itod%\ﬁlecg:&%gt%ﬁgeté%g’g%é gﬁoout put

vol tage of the curre sensor via the circuit

the reai dual mhgnett @110 of The " Gurront Sonser T08R, 1054 oA ttnathasi s
of the detectedhealivage oraldesr it ap4BLe) sTheteont i h ndevheeeltQator

(car 13) (step Bil). When the elevator arrives at a

target floor (step B1l2), the control device 110

executes control to finish driving the elevator (step

10 B13}.

It is assumed that information (e.g., the position
of the car, opening/closing of the door, etc.) during
the driving of the elevator is successively input to
the control device 110. In addition, the current,

15 which is supplied from the inverter device 104 to the
motor 106, is detected by the current sensors 1052 and
105B, and the detected current is fed back to the
control device 110. Based on the detection value, the
contrcl device 110 controls the driving of the inverter

20 device 104 and runs the elevator at a target speed.

On finishing driving the elevator, the control
device 110 detects the output volitage of the current
sensor 105A, 105B via the current detection circuit 109
{step Bl14), and calculates the value of current

25 corresponding to the residual magnetic flux of the
current sensor 105A, 105B, on the basis of the detected

voltage value (step B15). The control device 110



13 supplies, as a reverse-bias current, the current having the val ue
obtained by the calculation to the current sensor 105A, 105b via the
inverter device 104 in a short tine period, thereby carrying out the 5
demagneti zation control (step B16). After the denagnetization control, the
control device 110 opens/closes the door of the el evator door and
transitions to the preparation for subsequent driving (step B17). 10 Even
with the structure in which the current- dérresponding to the residual
magnetic flux of the current sensor 105A, 105B is supplied as the reverse-
bias current in the short tinme period, it is possible, as in the first
enbodi nent, to stermbhetsi zes thergesighralid amgreett ¢ tfHauxcwfrertte heuriment
sensor 105A, 105B and to restore the current sensor 105A, 105B to the
reset state. THee efakee @ishirad amourte ofaldel dhyistrertasithie voltrsgd of t he
current sensor 105A, 105B can be suppressed and an exact current val ue can
al ways be 20 obi@li#ed, 1 & ht YR prictiSioon siradd coltiisie dait Bé dexecut ed.

(Third Enbodinment) Next, a third enbodinent of the present invention is
descri bed. 25 'I'%églﬁitrjdﬁ@erﬂ)%@i nt* 1 LOhfGaJured' @ & Y%éx e the

?5ﬁggeg:¢$atl Ond&r?a{grgeqéizagttiegn tchoem'proov!er(sstué)pm@ié)q t rAeftect:urtrh(:"ent sensor is
' demagnetization control, the control device 110
opens/closes the door of the elevator door and
transitions to the preparation for subseguent driving
(step B17).

10 Even with the structure in which the current
corresponding to the residual magnetic flux of the
current sensor 105A, 105B is supplied as the reverse-
bias current in the short time period, it is possible,
as in the first embodiment, to demagnetize the residual

15 magnetic fiux of the current sensor 105A, 1058 and to
restore the current sensor 105A, 105B to the reset
state. Therefore, a shift amount of the hysteresis
voltage of the current sensor 1054, 10SB can be
suppressed and an exact current value can always be

20 - obtained, and high-precision speed contrcl can be
executed.

- (Third Embodiment)
Next, a third embodiment of the present invention
is described.

25 The third embodiment is configured to execute the
demagnetization control after the power supply to the

current sensor is turned off.



14 FIG 6 shows the structure of a control device of an elevator
according to the third enbodi nent of the j invention. The structural parts
common to those in the first enmbodi nent are denoted by |ike reference
nunbers, 5 and a description thereof is omtted. Unlike the structure of
FIG 1, the structure shown in FIG 6 includes a CS power supply 112 for
supplying driving currents to the current sensors 105A and 105B,
openi ng/ cl osi ng switching 114A and 114B wiidch-10 are provi ded between the
CS power supply 112 and the <current sensors 105A and 105B, and a switch
driving circuit 113 which opens/cl oses the opening/closing swtches 114A
and 114B. Wien a resFHual o nslgpret i the | sixvwitute clra emntrkd shnsiore K05A,

105B is to be demagnetized, if the CS power supply 112 is on, it is
possi bl e that t#e €I¥& thial 2 FRAJITENSE §9 LB@Q:&MHGKJ coppIcErsn: e tdduced to
zero even if the current for demagnetization i supplied to the current

sensors 105A and™MYER O n 2 pat R ER L iﬁ?rttré CHGE ot Ui 1n the
Current sensor TOSI “TUSH U FosaiBITyT) Hecon®s " rghaEe SHaiTeeal Iy,
CUrrent 1525 CAiLen 5 TR K & S2tandary ey so as o alweys  can
y wnding so as to always cancel
a magnetic field duegdp; thefo-he~ymasyr etk wiy r eNt .the structure
shown in FIG. 6 includes a CS$S power supply 112 for
supplying driving currents to the current sensors 105A
and 105B, opening/closing switching 114A and 114B which
10 are provided between the CS power supply 112 and the
current sensors 105A and 105B, and a switch driving
circuit 113 which opens/closes the opening/closing
. switches 114A and 114B,
When a residual magnetic'flux of the current
15 | sensor 105A, 105B is to be demagnetized, if the CS
| power supply 112 is on, it is possible that the
residual magnetic flux cannot completely be reduced to
zero even if the current for demagnetization is
supplied to the current sensors 1052 and 105B. In
20 particular, in the case of using a magnetic-balance-
type current sensor 30, as shown in FIG. 7, as the
current sensor 105, 105B, this possibility becomes
higher. Specifically, this current sensor 30 is a
closed-loop-type sensor in which a feedback current is
25 caused to flow in a secondary winding so as to always

cancel a magnetic field due to the to-be-measured

current.,



- 15 As shown in FIG 7, the magnetic-bal ance-type current sensor 30
conprises a magnetic core 31 having a gap, a secondary winding (coil) 32
that is wound around the magnetic core 31, a Hall elenent 33 that is an 5
el ectromagneti c conversion elenment, and an anplifier circuit 34 that
anplifies an output fromthe Hall elenent 33. The secondary winding 32 is
wound in such a direction as to cancel the magnetic field that is 10
generated by the to-be-nmeasured current. Wsen-the to- be-neasured current
flows in a conductor wire 35, a magnetic field, which is proportional to
the to-be- measured current, is generated in the nmagnetic core 31. The
Hal | el ement 33 convi&$tshawe kmdgnkti ¢/ f itdlad maghiedh ctdalangerdrvatced in the
magnetic core 31, to a voltage signal. This voltage signal_is converted to
a current by tHEERD i FIECLIi T HIRH S0Td § PG THECKAES tHe NegdEgndary

wi ndi ng 32. Thereby, the capceling mpagnetic _ field, which is generated in
t he secondary WHYi iy 5° I@hﬁ@gFgﬁl écﬁﬁ&HeQ%ctpﬁéléstWQPni a§eHaFat ed

by the to- be-neasured current, thus al s keepi ng.t,h gnetic field in
the gap at zergs1 A eddi %%ﬂﬁo?%éﬂdaﬁ% 3 g€h€ﬂ§W§nP% %ﬁg?hlﬁlgﬁb in the

secondar s wi ndiél%d:?’lgrsorﬂ yne 3:"%0%%55‘10@1 \éqleﬁn%gl%,siaglﬁalan\/ia an squtput

resistor 36 25 an rived as a sensor output. In‘this's ructurez'if.
the CS power sulaniklZBd ThdtUrRgd iGN e SMBGRLUE Fhrdh LBRA%aNQ easily stay

in the
element 33.
The secondary winding 32 is wound in such a
direction as to cancel the magnetic field that is
10 generated by the to-be-measured current; When the to-
be-measured current flows in a conductor wire 35, a
magnetic field, which is proportional to the to-be-
measured cﬁrrent, is generated in the magnetic core 31.
The Hall element 33 converts the magnetic field, which
i5 is generated in the magnetic core 31, to a voltage
signal. This voltage signal is converted to a current
by the amplifier circuit 34 and is fed back tc the
secondary winding 32. Thereby, the canceling magnetic
_field, which is generated in the secondary winding 32,
20 cancels the magnetic field that is generated by the to-
be-measured current, thus always keeping the magnetic
field in the gap at zero. In addition, the canceling
current, which flows in the secondary winding 32, is
converted to a voltage signal via an output resistor 36
25 and is derived as a sensor output.
In this structure, if the CS power supply 112 is

turned on, a magnetic flux tends to easily stay in the



- 16 secondary wi nding 32 and the magnetic flux adversely affects
subsequent current detection. Thus, in the third enbodi nent, the CS power
supply 112 is once turned off, and then the denagnetization control is 5
executed. Thereby, the residual magnetic flux is surely demagnetized.
Next, a process operation of the third enbodinent is described. FIG 8 is

a flowhart illustrating the process 10 operation of the control device of
the elevator according to the third emboditnent. Upon occurrence of a car
call or a hall call, a driving instruction is input to the control device

110. Thereby, the control device 110 controls the driving of 15 the
i nverter devi cess@mndmdy stiardigidridiang tthe elegvattdre flosr atBerisstlep Cl1).
When the elevator arrives at a target floor (step Cl2), the control device
110 executes COMTS 1IN AGUALRY L etelchvaror (Step 1013he 20 Assune
now Lhat 01 TBLioh £ fundlie RYSILLOD ol Lhe car,, pent ngul osing of
Lo oot O R AR D A oS LSl g 5 el <0
Correny SEroL SIS MR LRGSR BT iy 8 ok o the
surely demagnetized.
Next, a process operation of the third embodiment
is described.
FIG. 8 is a flowchart illustrating the process
10 operation of the control device of the elevator
according to the third embodiment.
Upcn occurrence éf a car call or a hall call, a
driving instruction is input to the control device 110.
Thereby, the control device 110 controls the driving of
15 the inverter device 104 and starts driving the elevator
{car 13) (step Cll). When the elevator arrives at a
target floor (step Cl2), the control device 110
eXxecutes control to finish driving the elevator (step
Cl3).
20 Assume now that information (e.g., the position of
the car, opening/closing of the door, etc.) during the
driving of the elevator is successively input to the
control device 110. In addition, the current, which is
supplied from the inverter device 104 to the motor 106,
25 rlis detected by the current sensors 105A and 105B, and

the detected current is fed back to the control device

110. Based on the detection value, the control device



17 110 controls the driving of the inverter device 104 and runs the

el evator at a target speed. On finishing driving the elevator, the control
device 110 opens the opening/closing switches 114A and 5 114B via the
swtch driving circuit 113, and turns the CS power supply 112 off (step
Cl4). In this state, the control device 110 executes the denmagnetization
control of the current sensor 105A, 105B (step Cl5). After the

denmagneti zation control, the control devidéd 130 10 opens/cl oses t he door of
the el evator door (step Cl6), closes the opening/closing switches 114A and
114B to turn the CS power supply 112 back on, and transitions to the
preparation forisUbsegtents driieidgistepiClt)e invdhe mkmve cesicrd gnicon,
the phrase "finishing 15 driving the elevator” refers to the state in
which the el evEit®? fharehisjataer iates: dtazpatargeed oor and the rotation of
the notor 106 is stopped, The demagnetization control is executed by

suppl yi ng a current foritehdyied i FatVoie fiyn IRy s nvdra &ietdeidce 104 to

the current sensor, 105A . 105B i a short tj eriod., Specifically, as has
been described*W1H r@foer%ecrbs {]Cd“qzlcfger&nq)ﬁge tswéﬁfﬁ‘@rﬁ Lhag jad

supplieddn su J as_ 1. he gr.adually. _atte ed to.zero wthin the
pr edet erngl ned ﬁ]ln%’ %@?&1%59‘{1%% tc1q1&tvhlerl rc%a/ld:ectuelrtn‘iq'r}%é farnéigl}élﬁélys %.e In the

T e S R T R i RIS Pt AR, TRA DS
control device 110 executes the demagnetization control
of the current sensor 105A, 105B (step C15). After the
demagnetization control, the contrcl device 110

10 opens/closes the door of the elevator door (step Cl16),
closes the opening/closing switches 114A and 114B to
turn the CS power supply 112 back on, and transitions
to the preparation for subsequent driving (step C17).

In the above description, the phrase "finishing

15 driving the elevator” refers to the state in which the
elevator (car 13) arrives at a target floor and the
rotation of the motor 106 is stopped.

The demagnetization contrecl is executed by
supplying a current for demagnetization from the

20 inverter device 104 to the current.sensor 105A, 105B in
a short time period. Specifically, as has been
described with reference to FIG. 3, the preset current
Ix is supplied in such a manner as to be gradually
attenuated to zero within the predetermined time period

25 tx with the predetermined frequency Tx. 1In the

meantime, as in the second embcdiment, the reverse-bias

current may be calculated and supplied in a short time



18 period. As described above, the CS power supply 112 is once turned off
and then the demagnetization control is executed. Thereby, the residual
magnetic flux 5 remaining in the current sensor 105A, 105B can be
demagneti zed nore exactly, and the accuracy of current detection can be

i ncreased. (Fourth Enbodi nent) Next, a fourth enbodi nent of the present
invention 10 is described. The feature of the fourth enbodi nent is that
when an abnormality is detected in the odBput of the current sensor after
the denagnetization control, a protection operation is perforned and an
alarmreporting the 15 abnornallty is issued. FIG 9 shows the structure of
a control devi cee®n¥odan el evator according to the fourth enbodi ment of the

i nvention. The structural parts comon to those shown in FIG 1 of the
first enbodi nent areA%ie%%%wWﬁ%verzfﬁ%fce%mmm@ ldd i

description thereof is omtt unl i he structure of FIG 1,
structure sho'§h Fi@e raa ﬁcglaﬁ’djestr?npr (,dﬁ“@r?n(%érzé‘t iTOR GRRETO 135and an

al arm i ssuance t 11 e rote on 25 ratlon unit..115 executes a
pr edet er mi ned- pﬁg% E?%n H%béfa Y7on %¥ Fe%§ D&Y WHER an abnormality

is detecfed 'r\:etr&%r&%go% Qfy, *&%&‘érnrte%ten%%’is‘iro5%95’1\’05%0%§n be
demagnetized more exactly, and the accuracy of current
detection can be increased.
(Fourth Embodiment)
Next, a fourth embodiment of the present invention
10 is described.

The feature of the fourth embodiment is that when
an abnormality is detected in the output of the current
sensor after the demagnetization control, a protection
operation 1is performed and an alarm reporting the

15 abnormality is issued.

FIG. 9 shows the structure of a control device of
‘an elevator according to the fourth embodiment of the
invention. The structural parts common to those shown
in FIG. 1 of the first embodiment are denoted by like

20 reference numbers, and a descripticn thereof is
omitted.

Unlike the structure of FIG. 1, the structure
shown in FIG. 9 includes a protection operation unit
115 and an alarm issuance unit 116. The protection

25 operation unit 115 executes a predetermined protection
operation for securing safety when an abnormality is

detected'in the output of the current sensor 103A, 105B




19 after the demagneti zation control. For exanple, the protection
operation unit 115 halts the service driving of the elevator in accordance
with an instruction from the control device 110. 5 The alarm i ssuance unit
116 cooperates with the protection operation unit 115 to issue an alarm
reporting the abnormality at a predeterm ned |ocation. The predeterm ned

| ocati on may be, for instance, a |ocation where the present device is
installed (e.g., a 10 machi ne room or & bdi®l drng nmanagenent room), or an
out side renote-control center that is connected to the control device of
the el evator via a conmunication network. In short, the predeterm ned

| ocati on may bea&tel odat i dymagrerisl ze tiamagerento wor Kerr exaapiw, nttéreance 15
wor ker can inmediately confirmthe alarm In addition, the nethods of

i ssuing an al arfd MESCE ¥R WRe e ethoh 6T 1 louthputts Adieassdivaam sGuvdngi a a
speaker, a method of outputting an alarmness_agg1 by sound, and a nethod of
di spl ayi ng an &arfiSeSiF-On B AR HSiEEn 260 NG&ErUSTioac dgom
operation of t fourth gpb di ment 65 described. FIG 10 is a flowchart
illustrating the prodess 7415 ot of the control device of the el evator

according; to the fourth enhadinent., 20 han oeeursence, of, & qar gal | or a
hall call, a driving instruction 1's input to the ¢ontTo evice 110. At
thi S tinme, the Mé&ﬂlﬁﬁ\ﬁﬁéﬂ%r{j%ﬁ@ ﬁltSh%oOlits%'ﬁte an alarm
reporting the abnormality at a predetermined location.
The predetermined location may be, for instance, a
location where the present device is installed (e.g., a
10 machine room or a building management room), or an
outside remote-control center that is connected to the
control device of the elevator via a communication
| network. In short, the predetermined location may be a
location where a management worker or a maintenance
15 worker can immediately confirm the‘alarm. In addition,
“the methods of issuing an ailarm may include a method of
outputting an alarm sound via a speaker, a method of
outputting an alarm message by sound, and a method of
displaying an alarm message on a display device.
20 Next, a process operation of the fourth embodiment
is described.

FIG. 10 is a flowchart illustrating the process
operation of the contreol device of the elevator
according to the fourth embodiment.

25 Upon occurrence of a car call or a hall call, a

driving instruction is input to the contrcol device 110.

At this time, the control device 110 detects the output



20 voltages of the current sensors 105A and 105B via the current
detection circuit 109 (step D11), and determ nes whether the out put
voltage value is within a preset range of normal values (step D12). 5 If

t he out put voltage value of the current sensor 105A, 105B exceeds the
preset range (No in step D12), the control device 110 executes the
demagneti zation control of the current sensor 105A, 105B (step D13). The
demagneti zation control may be executed by0 10 supplying a preset sweep
current to the current sensor 105A, 105B in a short tine period, as in the
above- described first enbodinent. Alternatively, as in the second

enbodi ment, t he’ Yemifetd L dthorrwdiftitolsargp dse 10dkecmded 09 FalecBhgt i ng t he

reverse-bias current agg 15 s%gfkgﬁn it to the current sensor 105A, 105B
ina short timePertod e A Z&5eeh Bddntr P9 t he control

e ot e O s PR ST e SRR
curr et Senscr e, R SN Tl iR pote the residual |
demagnetization contiole pchidls, CWIIRMGSENRUe o0 1B Sehdoh the
state prior to driving. 25 However, If the output voltage val ué exceeds the
preset range (INGAH,N 158D RRldst heCotikel davigee (k30 :indetepmpnes, that the
current sensor 105A, 105B is

the control device 110 executes the demagnetization

control of the current sensor 105A, 105B (step D13).

The demagnetization control may be executed by

10 supplying a preset sweep current to the current sensor
. 105A, 105B in a short time period, as in the above-
described first embodiment. Alternatively, as in the
second embodiment, the demagnetization control may be
executed by calculating the reverse-bias current and

15 supplying it to the current sensor 105A, 105B in a
short time period.

After the demagnetization control, the control
device 110 checks once again the output voltages of the
current sensors 105A and 105B (step Dl4). Normally,

20 the cutput voltage value of the current sensor 105A,

" 105B is approximately zero, since the residual magnetic
flux of the current sensor 105A, 105B is demagnetized
by the demagnetization control and the current sensor
1052, 105B is set in the state prior to driving.

25 However, if the output voltage value exceeds the preset

range (No in step D15}, the control device 110

determines that the current sensor 105A, 105B is



.................. 21 faulty. I'mediately thereafter, the control device
110 activates the protection operation unit 115 and halts the service
driving of the elevator (step D16) and activates the alarmissuance unit
116 to issue an alarm5 reporting an abnormality (step D17). On the other
hand, in step D12 or step D15, if the output voltage of the current sensor
105A, 105B is wthin the preset range, the control device 110 controls,
as in nornal cases, the driving of the-10Zlnverter device 104 and starts
driving the elevator (car 13) (step D18). Wen the elevator arrives at a
target floor (step D19), the control device 110 executes control to finish
driving the el elgitlry ( stprediziellFhardaf tagsuridd tdeatt riodf slevdtdeod 10e. g. |
the position of the car, opening/closing of the door, etc.) during the
driving of the ®eV&idhs id s REERGAY Gt g wHé ddmt reid deditée 110.
In addition, t current, ich is supplied fromthe inverter device 104
to the 20 rmto:]&l%Gs,e%‘él%eet Ve]dlgofgpfglect?ﬁﬁé’ﬁtt%erfs‘;&eﬁjl@g&,) 21658, and the
detected curre is fe ck t.0 the _ control devi 10., Based on.the

det ection val ugc%%eategso%eolalcfé:ﬂ ce 0 Cont'r'o slclfe‘hjetodrlis\?iuﬁg B HRE™

inverter g devi cg zkiam%d Jung, 1 he 8l t(%rtle%t harget speed. 25 On

finishing driving the €l evator, the contro evice 110 executes the

demagneti zation contgpltrf dter hand, in step D12 or step D15, if the
output voltage of the current senscr 105A, 105B is
within the preset range, the control device 110
controls, as in normal cases, the driving cof the

.10 inverter device 104 and starts driving the elevator
(car 13) (step D18). When the elevator arrives at a
target floor (step D192}, the control device 110
executes control to finish driving the elevator (step
D20) .

15 It is assumed that information (e.g., the position
of the.car, opening/closing of the decor, etc.) during
the driving of the elevator is successively input to
the centrol device 110. In addition, the current,
which is supplied from the inverter device 104 to the

20 motor 106, is detected by the current sensor 1053,
105B, and the detected current is fed back to the
control device 116. Based on the detection value, the
control device 110 controls the driving of the inverter
device 104 and runs the elevator at a target speed.

25 _ On finishing driving the elevator, the control

‘device 110 executes the demagnetization control of the

current sensor 105A, 105B (step D21). The phrase



current sensor 105A, 105B (step D21). The phrase 22 "finishing driving the
el evator” refers to the state in which the elevator (car 13) arrives at a
target floor and the rotation of the notor 106 is stopped. After the
demagneti zation control, the control 5 device 110 checks once again the

out put voltage of the current sensor 105A, 105B (step D22). If the output
vol tage val ue of the current sensor 105A, 105B falls wthin the preset
range (Yes in step D23), the control devieee 110 opens/cl oses the door of
the el evator door 10 and transitions to the preparation for subsequent
driving (step D24). On the other hand, if the output voltage val ue exceeds
the preset rangéfi{NostiimgtdpiviDRB)tha ke eomritad] mdeirce tLl G hdetserrmienes t hat
the current sensor 105A, 105B is faulty. Inmediately 15 thereafter, the
control devi ce Mirhdiis flayatir raot didi e W@p@satiton tringet15iand hal ts
the service driving of the elevator (step Dl%) and activates the alarm

i ssuance unit P t1d'9 S tEPmIcdh mie pvrtaing %n 1sastePRec-ty (step DL7).

20 As has been descrj bed ove, when .an abnornalit is detected.in the
out put of the curreﬁ%g§%5s € RIS CFbfx¥ﬁ€¥ﬂenéﬁﬁ%f¥HERQQ$ﬁ control,

Lhe elevalof | i BAPREK AN A0 o anLangr o U ARGl yoi sy ssusd,

Thereby, the intluence of a malfunctio t rre or

is prevented and,th& Safeldbr AfoRASSERGET S LN pBe)Secyredy MIeayer. a
mal nt enance
voltage value of the current sensor 105A, 105B falls
within the preset range {(Yes in step D23), the control
device 110 opens/closes the door of the elevator door

10 and transitions to the preparation for subsequent
driving {step D24). On the other hand, if the output
voltage value exceeds the preset range (No in step
D23}, the control device 110 determines that the
current sensor 105A, 105B is faulty. Immediately

15 thereafter, the control device 110 activates the

-~ protection operation unit 115 and halts the service
driving of the elevator (step D16) and activates the
alarm issuance unit 116 to issue an alarm reporting an
abnormality (step D17).

20 As has been described above, when an abnormality
is detected in the ocutput c¢f the current sensor 1054,
105B after the demagnetization control, the elevator is
stopped and an alarm reporting the abnormality is
issued. Thereby, the influence of a malfunction of the

25 current sensor 105A, 105B is prevented and the safety

of passengers can be secured. Moreover, a maintenance

worker can quickly cope with the abnormality, for



wor ker can quickly cope with the abnormality, for 23 exanple, by replacing
the current sensor 105A, 105B. (Fifth Enbodi nent) Next, a fifth enbodi nent

of the present

invention is described. 5 The first enbodinent is

configured to execute, wthout condition, the denmagnetization control

the current sensor when the driving of the elevator is

ot her

dermagneti zation contro

hand, the fifth enbodinment is characterized by executing the

the current sensor before and after the driving is a preset value or
when the driving of the elevator is stopped. Next, referring to the
structure of Flsxampigheoy 1SHlaginy difsodivresn)t Bensmyr 30 58xadplsd,. a

Pprocess

operation of the fifth enbodinment is described. FIG 11 is a

flowchart ill ustFiafihfardisiesddss operation of the control device of

el evat

of

stopped. On the

10 only in the-cagé where an output variation of

nor e

t he

or according to the fjf enbodij ment. 20 Upon occurrence of a car
call or a hall call,ﬁ%FtTN?\%%éfhrﬁﬂ US| PR e 1RSI devi ce

At this time, the.control device 110 detects the output voltage of

110.

the current seﬁg%fkfﬁgﬁb

Ell), and 25 determ

[ t | t . . .
range of nor&§ﬁ§9§¢%%2Q%g%g§ﬁ%¥%?gs %%nf%ﬁ%ﬁ@ﬁ‘%%'é%é@d& na

preset

10

15

20

25

without condition, the demagnetization control of the
current sensor when the driving of the elevator is
stopped. On the other hand, the fifth embodiment is
characterized by executing the demagnetization controcl
only in the case where an output variation of the
current sensor before and after the driving is a preset
value or more when the driving of the elevator is
stopped.

Next, referring.to the structure of FIG. 9 (the

fourth embodiment) by way of example, a process

"operation of the fifth embodiment is described.

FIG. 11 is a flowchart illustrating the process
cperation of the contreol device of the elevator
according to the fifth embodiment.

Upon occurrence cof a car éall cr a hall call, a
driving instruction is input to the control device 110.
At this time, the control device 110 detects the ocutput
voltage of the current sensor 105A, 105B via the
current detection circuit 109 (step E11l), and
determines whether the output voltage value is within a
preset range of normal values (step E12).

If the output voltage value of the current sensor

5B via the current detection circuit 109 (step



| f the output voltage value of the current sensor
........................... .} 24 105A
105B exceeds the preset range (No in step E12), the control device 110
determnes that the current sensor 105A, 105B is faulty. Imediately
thereafter, the control device 110 activates the protection 5 operation
unit 115 and halts the service driving of the elevator (step E22) and
activates the alarmissuance unit 116-toZ4ssuge an alarmreporting an
abnormality (step E23). On the other hand, if the output voltage of the
10 current sensor 105A, 105B is wthin the preset range (Yes in step E12),
the control devi®& 110 Porresads dde inrartmglanegseslo time sdebvildd)of t he
inverter device 104 and starts driving the elevator (car 13) (step E13).

Wien the el evat'or® &f37 ved: &ted Iargét Fateomirsisef het4)the15uReNdont r ol
device 110 executes ¢ ol t i,nis rivi t he el evator (step E15). It
i s assuned that®THiT rc")t]ar}#ir n ](Og‘c’.ég.jﬁs t lg:é’s‘i tir}gﬂ‘edd'fa%t ¢ &:gﬁe,r%af%er’

openi ng/ cl osin or t C. ri rivin ..t el evator is
sgpcesgively i%ﬂﬁ% %éﬁ%ﬁ%ﬁtﬁ?iﬁﬁﬁ b&ﬁpégggg@&%%bi *nFa &%%?6E$‘the current,
whi ch i s ssuppl i g f10m d he, diverd en dewiee 104 ts%rlvllgzéet @}tiQrgng;O@’f %o

detected by the current sensor 105A, 1053, and the detecte urrent is fed
back to the cantawltdlevisepl¥02)Based it ithe det@et iR rtaliveuahbe

unit 116 to issue an alarm reporting an ébnormality
(step E23).
On the other hand, if the output voltage of the-
10 current sensor 105A, 105B is within the preset range
(Yes in step E12), the control device 110 controls, as
in normal cases, the driving of the inverter device 104
and starts driving the elevator (car 13) (step E13).
When the elevator arriﬁes at a target floor (step E14},
15 the control device 110 execﬁtes control te finish
driving the elevator (step E15).

It is assumed that information (e.g., the position
of the car, opening/closing of the door, etc.) during
the driving of the elevator is successively input to

20 the control device 110. In addition, the current,
which is supplied from the inverter device 104 to the
motor 106, is detected by the current sensor 1054,
105B, and the detected current is fed back to the
control device 110. Based on the detection value, the

25 control device 110 controls the driving of the inverter
device 104 and runs the elevator at a target speed.

On finishing driving the elevator, the control



25 control device 110 controls the driving of the inverter device 104 and
runs the elevator at a target speed. On finishing driving the elevator, the
control - 25 device 110 detects the output voltage of the current sensor
105A, 105B via the voltage detection circuit 109 (step E16). The phrase
"finishing driving the elevator" refers to the state in which the el evator
5 (car 13) arrives at a target floor and the rotation of the notor 106 is
stopped. The control device 110 deternmirneg@Swhether a difference between
the detected output voltage of the current sensor 105A, 105B and the

out put voltage that 10 was detected in step Ell before the driving is a
preset val ue oteviore (ISt eptElt)s dHe tdvepditf fverlerge bdét when cutrdrenaut put

vol tages before and after the driving is the preset value or nore (Yes in
step E17), the S90Hiq0l10devildd Bl M sexdcutved tielue demggrdoinz atiromicoAdPol of
the 15 current sensor_105A, 105B (step E18) On the other hand, if the

di f f erence betmﬁﬁﬁﬂ%ﬁgfﬂoutﬁﬁﬁa&81@5&@3 H@F@Pénﬂh@réﬁﬂéﬂ'ﬁﬁé driving is

| ess than the res t val No p E17), device 110 does
not execute th 6ht6bﬁﬁﬁblt?§ aﬁ@' gﬁ&%nF @se%ﬁ8?FQF t he

out put vgl tage v 's mnthln t he reset. e qf nQ al_ues tep
E20) . T%the o%aa '?Lj\)olatré:gléfevsala&e e%@g S [fﬁé)% rgglgt ?15 ae:ﬁg |§1)%step

E20) , the contqgkaq§%kﬁel%%ol%e%% JPJags that the current sensor 105A, 105B
is faulty.

The control device 110 determines whether a
difference between the detected output voltage of the
current senscr 105A, 105B and the output voltage that

10 was detected in step Ell before the driving is a preset
.value or more (step E17). If the difference between
the output voltages before and after the driving is the
preset value or more (Yes in step E17), the control
dévice 110 executes the demagnetization control of the

15 current sensor 105A, 105B {step E18}.

On the other hand, if the difference between the
ocutput voltages before and after the driving is less
than the preset value (No in step E17), the contreol
device 110 dces not execute the demagnetization control

20 and determines whether the output voltage wvalue is
within the preset range of normal values (step E20).
If the output voltage value exceeds the preset range
(No in step E20), the control device 110 determines
that the current senscr 105A, 105B is faulty.

25 Immediately thereafter, the control device 110

| activates the protection operation unit 115 and halts

the service driving of the elevator (step E22) and



25 Imredi ately thereafter, the control device 110 activates the protection
operation unit 115 and halts the service driving of the elevator (step
E22) and 26 activates the alarmissuance unit 116 to issue an alarm
reporting an abnormality (step E23). If the output voltage value falls
within the preset range (Yes in step E20), the control device 110 5
opens/cl oses the door of the elevator door and transitions to the
preparation for subsequent driving (stepZE21y. The demagnetizati on control
may be executed by supplying a preset sweep current to the current sensor
10 105A, 105B in a short tinme period, as in the above described first
embodi nent . Al t¥tHetd 88 thaasaiarn Heswesendindribddionamt 1stiwe an alarm
dermagneti zation control may be executed by cal culating the reverse-bias

current and supiSATgd 2 GRIfE ™ot (S§éms 2 3105A, 105B in a 15 short
time period. After t emagneti zation control, contral evice 110
detects the out put t‘%bee Cgftpf'ﬁte AR Vaslé%?s(ﬁ[‘aqﬁﬁ’s,&fl%ﬁ‘B t?’set ep E19) and
determ nes whet her_ the outp val t age v is.within the preset _range of
2 nor - val add Csteg A " B b el Thbe RS ereasds 1he

Curront conor TORR/CITOEE 1€ Sury D sl SFy Crhereat for the control
device 110 actitvalres dikgPret e¢ld PrpReERLION M kubkaquent driving
(step E21).
The demagnetization control may be executed by
supplying a preset sweep current to the current sensocor
10 1G5A, 105B in a short time period, as in the above-
described first embodiment. Alternatively, as in the
second embodiment, the demagnetization control may be
- executed by calculating the reverse-bias current and
supplying it to the current sensor 105A, 105B in a
15 short time period.

After the demagnetization bontrol, the control
device 110 detects the output voltage of the current
sensor 105A, 105B {(step E19) and determines whether the
cutput voltage value is within the preset range of

20 normal values {step E20). If the output voltage value
exceeds the preset range (No in step E20), the control
device 110 determines that the current sensor 1053,
105B is faulty. Immediately thereafter, the control
device 110 activates the protection operation unit 115

25 and halts the service driving of the elevator (step
E22) and activates the alarm issuance unit 116 to issue

an alarm reporting an abnormality (step E23).



25 and halts the service driving of the elevator (step E22) and activates
the alarmissuance unit 116 to issue an alarmreporting an abnormality
(step E23). 27 |If the output voltage value falls within the preset range
(Yes in step E20), the control device 110 opens/closes the door of the

el evator door and transitions to the preparation for subsequent driving 5
(step E21). As has been descri bed above, the demagnetization control is
executed only in the case where an output 27vari ati on of the current sensor
105A, 105B before and after the driving is a preset value or nore when the
10 driving of the elevator is stopped. This nakes it needless to execute

t he demagneti zati on Tionthwlowgelt wdimadderadrievifiad lof wildiel evat or i s
stopped. The current sensor 105A, 105B is efficiently demagneti zed, as
needed, and themagtemarsensifey precitsivof2dan e tongiont denvede LAGt his
description, the structure of FIG 9, which includes the protection
operation unit °PE K osEarig sOeaned et clegativgs dgeen adfenpl i fi ed. The
present enbodi nent, however, is simlarly applicable to 20 the structure of

FIG 1 (the firSEEMIRTeA) B PREPAGCIULE o IPPEIUE Et A& VAT

enbodiment). (Sixth di mrent) Next, a sixth enbodi nent of the present
inventio% i's d%%ﬁ%iEgQS'

As has been described abo%e, the demagnetization
control is executed only in the case where an output
variation of the current sensor 105A, 105B before and
after the driving is a preset wvalue of more when the

10 driving of the elevator is stopped. This makes it
needless to execute the demagnetization control each
time the driving of the elevator is stopped. The
current sensor 105A, 105B is efficiently demagnetized,
as needed, and the current sensing precision can be

15 maintained.

In this description, the structure of FIG. 9,
which includes the protection operaticn unit 115 and
alarm issuance unit 116, has been exemplified. The
present embodiment, however, is similarly applicable to

20 the structure of FIG. 1 (the first embodiment) or the
structure of FIG. © (the third embodiment).

(Sixth Embodiment)

Next, a sixth embodiment of the present invention
is described.

25 The first embodiment is configured tc execute,
without condition, the demagnetization control of the

current sensor when driving the elevator is finished.



25 The first enbodinent is configured to execute, wthout condition, the
demagneti zation control of the current sensor when driving the elevator is
finished. - 28 On the other hand, the sixth enbodiment is characterized
by executing the demagneti zation control only in the case where an el apsed
time fromstarting to finishing driving the elevator equals or exceeds a 5
preset time when driving the elevator is finished. Next, referring to the
structure of FIG 9 (the fourth enbodimersf) by way of exanple, a process
operation of the sixth enbodinment is described. FIG 12 is a flowhart
illustrating the process 10 operation of the control device of the

el evator accordff ng'? PR dizdth diffoditiedt emhssimsecuirence of a car call
or a hall call, a dr|V|Q%%i%¥bructlon is input to the control device 110.
Thereby, the comM3Gic LHRTY e aiﬁrf«ﬁgﬁ?@t&flaﬁ%@qnﬁ\r@#t er
device 104 and spﬁrt q#{V|n th el evat or @{ g? g§te é) n the
el evator arrives ar gt~ 1"067" satrbp?lﬁf%)e foFo IS taéViio8

execut es contr i i t \Yj r e 0 It |s
assuned that in ori (r)rsa%%%%lq; gl{)c%e %glses}taletg%t% u(ﬁh %rare%%)gge%l ng/ cl osi ng
of the dopr, etgedsurdng VIH?‘;‘% drd4iingy Ghd RA RlL8VAL Al Irg ngueeessSi vel y

input to the control device 110. In addition, the current, which is
supplied fromthe inuard errdemcieglGd tind h& ructure of FIG. 9 (the
fourth embodiment) by way of example, a process
operation of the sixth embodiment is described.
FIG. 12 is a flowchart illustrating the process

10 ~operation of the control device of the elevator
according to the sixth embodiment.

Upon occurrence of a car call cr a hall call, a
-driving instruction is input to the control device 110.
Thereby, the control device 110 controls the driving of

15 the inverter device 104 and starts driving the elevator
{(car 13} (step Fl1l1l). When the elevator arrives at a
target floor (step FiZ2), the contrcl device 110
executes control to finish driving the elevator (step
Fl13).

20 It is assumed that information (e.g., the position
of the car, opening/closing of the door, etc.) during
the driving of the elevator is successively input to
the control device 110. 1In addition, the current,
which is supﬁlied from the inverter device 104 to the

25 motor 106, is detected by the current sensor 1053,
105B, and the detected current is fed back to the

contreol device 1i10. Based on the detection value, the



25 notor 106, is detected by the current sensor 105A, 105B, and the
detected current is fed back to the control device 110. Based on the
detection value, the 29 control device 110 controls the driving of the
inverter device 104 and runs the elevator at a target speed. Wen the
driving of the elevator is stopped, the control device 110 cal cul ates the
el apsed tinme from5 starting to finishing driving the elevator (step Fl14).
The phrase "finishing driving the elevato£® refers to the state in which
the el evator (car 13) arrives at a target floor and the rotation of the
notor 106 is stopped. 10 The control device 110 determ nes whet her the
cal cul at ed el apsst-1dhelegua slidr exderds tthe pireseng oifnghestopeELsy. | f
the cal cul ated el apsed tinme equals or exceeds the preset tine (Yes in step
F15), the contdolidevite anmD e ites alify ademagiet 2896 cosedol 15 of
the current sensor 105A 1058 (step F16). The reason for this is_that the
time of excitation dfhghen %lﬁlfje‘fﬁn%é?fs&rhel(%lﬁvamlbqequon&éﬁ as the

olapsed LI beSones | ASL, A0 LIRS 3 s Rossl Ol koL hal there
opets e s e Al U e e tep Bl et
the door of thengl eyalals "tf*llr'ﬁsﬁlrn%”%!ﬂl'vq%'gng;hteo cliRE RLEPALALELeD far
subsequent driving

the state in which the elevator (car 13) arrives at a

target flcor and the rotation of the motor 106 is

stopped.

10 The control device 110 determines whether the
calculated elapsed time equals or exceeds the preset
time {step F15). If the calculated elapsed time equals
or exceeds the preset time (Yes in step F15), the
control device 110 executes the demagnetization control

15 of the current sensor 105A, 105B (step F16). The
reascn for this is that the time of excitation of the
current sensor 105A, 105B becomes longer as the elapsed
time becomes longer, and there is a higher possibility
that there remains a greater residual magnetic flux.

20 On the other hand, if the elapsed time is less than the
preset time (No'in step F15), the control device 110
does not execute the demagnetization control and
opens/closes the door of the elevator, thus
transitioning to the preparation for subsequent driving

25 {step F19)

The demagnetization ceontrol may be executed by

supplying a preset sweep current to the current sensor



25 (step F19) The demmgneti zation control nmay be executed by supplying a
preset sweep current to the current sensor 30 105A, 105B in a short tine
period, as in the above- described first enbodinent. Alternatively, as in
the second enbodi nent, the denagnetization control nmay be executed by
calculating the reverse bias current and 5 supplying it to the current
sensor 105A, 105B in a short tine period. After the demagneti zation
control, the control device 110 detects ke eut put voltage of the current
sensor 105A, 105B (step F17) and determ nes whet her the 10 output voltage
value is wthin the preset range of normal values (step F18). If the

out put vol tage MdlAe 1R ceds tdheopr esiete renged,Na s nrsttée BI8Wve-t he
control device 110 determi nes that the current sensor 105A, 105B is

faul ty. | nmedi aesor ey dafrsr emtveligmmttr.ol Al edodtdeelly act ilvattés t he
protection operation unit 115 and halts the service driving of the

el evator (step S¥HO) HPEtISAt-es tehdemaaatigaidmde comttrol1 880 Pessue  an
alarmreportin t put vol tage val ue

falls within t??&a@g-‘dla%pﬂkg{a l%S%%E@%F%G%% %litaﬁe_‘:&&ﬁ%l 28&vi ce 110
opens! o1 a5es  LIRGHPRL AL LIS PR A0 Ao IR 0BR SRA
above, the den@ﬂﬂﬁﬁé%ﬁﬂﬂé”beriod.

After the demagnetization contrcl, the control
device 110 detects the output voltage of the current
sensor 10537, 105B (step F17) and determines whether the

10 output voltage value is within the preset range of
normal values (step F18). If the output voltage value
exceeds the preset rangé (No in step F18), the controcl
device 110 determines that the current sensor 1053,
105B is faulty. Immediately thereafter, the control

15 device 110 activates the protection operation unit 115
and halts the service driving of the elevator (step
F20) and activates the alarm issuance unit 116 to issue
an alarm reporting an abnormality {step E21}.

If the output voltage value falls within the

20 preset range {Yes in step F18), the control device 110
opens/closes the door of the elevator door and
transitions to the preparation for subsequent driving
(step F19).

As has been described above, the demagnetization

25 control is executed only in the case where the elapsed
time from starting to finishing driving equals or

exXceeds the preset time when driving the elevator is



25 control is executed only in the case where the elapsed tinme from
starting to finishing driving equals or exceeds the preset tine when
driving the elevator is 31 finished. This nakes it needl ess to execute the
demagneti zation control each tinme the driving of the elevator is stopped.
The current sensor 105A, 105B is efficiently demagneti zed, as needed, and
the current 5 sensing precision can be maintained. In this description, the
structure of FIG 9, which includes the pfiotection operation unit 115 and
al armissuance unit 116, has been exenplified. The present enbodi nent,
however, is simlarly applicable to 10 the structure of FIG 1 (the first
enbodi nent) or fheishtductTriss ofa MG it6 nddrd adw ried edsaditeerntl)e. (Sevent h
Enbodi ment) Next, a seventh enbodi nent of the invention is described. 15
The first enbodieferane sl zaonifdyurat nd @daduttdme wihehsutl véswdiotfi ¢ie t he
demagneti zation control of the current sensor when the driving of the

elevator is stOPPEEONT HE G haditf & by &S Sl ddPre Al 5Bs 1s
h terized b cut i he d i zati trol ly in th
wher o an out putt Vol AU Bf ATEEHTIRE . conSBEdet a PretdE (HEEENr mor .

when the dri vi of. the el.evator_ is,stopped. .Next, referring to the
structurépof F{%EH%f?qrﬁfe?%ﬁﬁ%q1ﬁﬂﬁuﬁﬁ %%ﬁt%aﬁfgﬁay of exanple, a process

In this description, the structure of FIG. 9,
which includes the protection operation unit 115 and
alarm issuance unit 116, has been exemplified. The
present embodiment, however, i1s similarly applicable to

10 the structure of FIG. 1 (the first embodiment) or the
structure of FIG. 6 {(the third embodiment).

(Seventh Embodiment)
Next, a seventh embodiment of the invention is
- described.

15 The first embodiment is configured to execute,
without condition, the demagnetizaticn control of the
current sensor when the driving of the elevator is
stopped. ©On the other hand, the seventh embodiment is
characterized by executing the demagnetization controcl

20 only in the case where an ocutput voitage of the current
sensor 1s a preset value or more when the driving of
the elevator is stopped.

Next, referring tc the structure of FIG. 9 (the
fourth embodiment) by way of example, a process

25 operation of the seventh embodiment is described.

FIG. 13 is a flowchart illustrating the process

operation of the controcl device of the elevator



25 operation of the seventh enbodinent is described. FIG 13 is a

flowchart illustrating the process operation of the control device of the
el evator 32 - according to the seventh enbodi nent. Upon occurrence of a car
call or a hall call, a driving instruction is input to the control device

110. Thereby, the control device 110 controls the driving of 5 the
inverter device 104 and starts driving the elevator (car 13) (step GI).
When the elevator arrives at a target‘flé@r (step Gl2), the control device
110 executes control to finish driving the elevator (step G13). 10 It ‘is

assuned t hat |nfornat|on éﬁé the position  of the car, opening/closing
of the door, et®<§° WQKFOt (ﬁﬁ“ﬂqﬁf(ﬁmh9ﬁ§mﬂﬂ§vator is successively

input to the contr devi ce 110. ddition, the current, ichis
suppl i ed from the | iRnY GG ie B o e e Imstior TO.L o et det od by

the current se . and the det ect curre fed b to the
control deviceqiﬁkyl té% %h |0%’3a E%e e r@%n?ﬁgﬂcge é 110

controls the drﬂﬁfé&%ff ttﬂée do@uf Qtlerd vq%\é' gﬁol%%n%’}%l suns, el ‘?:l%ll‘?%a%%r at a

target speed. 20 At the time fini'sh Fiving the elevat
control dﬁVICe-@Hé’f#ﬁé%Hé%EHé%%Hé“ﬂo&”Hdda%%aQEst@%1v%%rr%%% $80$ak o 1L05A,

105B via the voltage detection <circuit 109 (step Gl4) and det er m nes

whet her the outqa#t MOl t@gevaiug i S el el cMakide olr afeieetShepa
target fiocor (step GlZ), the control device 110
executes control to finish driving the elevator (step
G13).

10 It is assumed that information (e.g., the position
of the car, opening/closing of the door, etc.) during
the driving of the elevator is successively input to
the control device 110. In addition, the current,
which 1s supplied from the inverter device 104 to the

15 motor 106, is detected by the current sensor 1054,
105B, and the detected current is fed back to the
control device 110. Based con the detection value, the
control device 11C controls the driving of the inverter
device 104 and runs the elevator at a target speed.

20 | At the time of finishing driving the elevator, the
controcl device 110 detects an output voltage of the
current sensor 105A, 105B via the voltage detection
circuit 109 (step G14) and determines whether the
output veltage value is a preset value or more (step

25 G15). The phrase "finishing driving the elevator"
refers to the state in which the elevator (car 13)

arrives at a target floor and the rotation of the motor



25 Gl15). The phrase "finishing driving the elevator” refers to the state
in which the elevator (car 13) arrives at a target floor and the rotation
of the notor 33 106 is stopped. If the output voltage value is the preset
value or nore (Yes in step G15), the control device 110 determ nes that a
resi dual magnetic flux remains in the 5 current sensor 105A, 105B, and
executes the demagnetization control of the current sensor 105A, 105B
(step Gl6). On the other hand, if the outpagt -voltage value is | ess than
the preset value (No in step Gl5), the control device 110 does not execute
the 10 demagneti zation control and opens/closes the door of the elevator,
thus transitiontthyg it stveogsdeparati on for subsequent driving (step G19)

The demagneti zation control may be executed by supplying a preset sweep
current to the currehf Behsvitrus ISR 058 U 16 $her onssed perlived oras in

t he above described first, enbodi nent. Al ternatively, as in the second
enbodi ment, t hd"Ueimalghfet | %ﬂﬂ%?ﬁ?(ﬁ%ﬁr«ﬂthﬁhfoﬁéroéxgéﬁﬁéﬁ By-Ocal cul ating the
reverse bias cu rent and to the urr sensor, 105A, %OSB in
e ahor st eSS AP W o sr st Tl EaR pRe Sook ol
device 1 det ecgltr'sr tnrkesllllt LJ:I \b%Itag_%5%f ttr’ll% cur c%’v} sgnsor. 105A, 105B

(step GL and ternlnes ‘t hie ~ Sut] put voltage val'ue is within the
preset range ofdemagnetlzatlon control of the current sensor 105A,

105B (step G16). ©On the other hand, if the output
voltage value is less than the preset value (No in step
Gl5), the control device 110 deoes not execute the

10 demagnetization control and opens/closes the door of
the elevator, thus transitioning to the preparation for
subsequent driving (step G19)

The demagnetization control may be executed by
supplying a preset sweep current to the current sensor

15 105A, 105B in a short time period, as in the above-
described first embodiment. Alternatively, as in the
second embodiment, the demagnetization control may be
executed by calculating the reverse bias current and
supplying it to the current sensor 105A, 105B in a

20 short time period.

After the demagnetization control, the contrel
device 110 detects the cutput voltage of the current
sensor 105A, 105B {step G17) and determines whether the
output voltage value is within the preset range of

25 normal values (step G18). If the output voltage value
exceeds the preset range (No in step G18), the control

device 110 determines that the current sensor 1053,



25 normal values (step G18). If the output voltage value exceeds the
preset range (No in step G18), the control device 110 determ nes that the
current sensor 105A, 34 1053 is faulty. Imediately thereafter, the
control device 110 activates the protection operation unit 115 and halts
the service driving of the elevator (step &0) and activates the alarm

i ssuance unit 116 to issue 5 an alarmreporting an abnormality (step &1).
| f the output voltage value falls within t34e -preset range (Yes in step
Gl8), the control device 110 opens/closes the door of the el evator door
and transitions to the preparation for subsequent driving 10 (step Gl9).
As has been destiibets aboviy t helnearhigrietli vz athicorea foent,r dlhe scestewdt ed onl y
in the case where the output voltage of the current sensor 105A, 105B is
the preset valdfVire nbte aarvatis dilieinipiefctiins: apsrateron anis dildpped.
This makes it needless to execute the demagnetizatiaqn control each time

the driving of #He hatlevdtti % StGpped-7 e Hurtfent® 'SHREGT 16GSAP 1058 i s
be. mai ntai hed. 20N i 4 et eaesst% o0 e B AL 8D S
has. been ‘exenpl i o et preeth A et b el SR Ay
applicable to the sif L@ﬁ@r&lﬁguf%léag(et e fdd staanbodivient )y the

preset range (Yes in step Gi8), the control device 110

opens/closes the door of the elevator door and

transitions to the preparation for subseguent driving

10 (step G19}.

As has been described above, the demagnetization
control is executed only in the case where the output
voltage of the current sensor 105A, 1035B is the preset
value or more when the driving c¢f the elevator is

15 stopped. This makes it needless to execute the
demagnetization control each time the driving of the
elevator 1s stopped. The current sensor 105A, 105B is
efficiently demagnetized, as needed, and the current
sensing precision can be maintained.

20 In this description, the structure of FIG. 9,
which includes the proctection operation unit 115 and
alarm issuance unit 116, has been exemplified. The
present embodiment, however, is similarly applicable to
the structure of FIG. 1 (the first embodiment) or the

25 structure of FIG. 6 {(the third embodiment).

(Eighth Embodiment)

Next, an eighth embodiment of the invention is



25 structure of FIG 6 (the third enbodiment). (Ei ghth Enbodi ment) Next,
an ei ghth enbodi nent of the invention is 35 - described. The first

enbodi ment is configured to imediately execute the demagneti zation
control of the current sensor when the driving of the elevator is stopped.
On 5 the other hand, the eighth enbodinment is characterized by executing

t he demagneti zation control after the door is opened, when the driving of
the elevator is stopped. Next, referring 86 the structure of FIG 9 (the
fourth enbodi ment) by way of exanple, a process 10 operation of the eighth

enbodi nent is described. FIG 14 is a flowchart illustrating the process
operation of théesontyed. device of the elevator according to the eighth
enbodi ment. Upon occurrence of a car call or a hall call, a 15 driving

instruction is inputThe® fiesteomralinmag de Pmlflgn@dew igme ddgrierlon
device 110 controls the driving of ~the inverter device 104 and starts
driving the el &&RDIE (télﬁ RISt ALY C\%‘?éﬁot hé&telt&farHr taMti ves at a

t t fl t H12 tral d Q.20 t trol
{inish dri vi ng T QUL NS OBy FHEaPT (1'% & 558REa  Enak FPREor mafon

(e.q.. the posigion, th@%opat,he RS %kn%%'dqq}eﬁto&@e A9 8L L duri ng

t he dr|V|ng of evator I's 'successi ve
by executing the demagnetization control after the door

is opened, when the driving of the elevator is stopped.

Next, referring to the structure of FIG. 9 {the

fourth embodiment) by way of example, a process
10 operation of the eighth embodiment is described.

FIG. 14 is a flowchart illustrating the process
operation of the control device of the elevator
according to the eighth embodiment.

Upon occurrence of a car call or a hall call, a

15 driving instruction is input to the control device 110.
Thereby, the control device 110 controls the driving of
the inverter device 104 and starts driving the elevator
(car 13) (step H1ll). When the elevator arrives at a
target floor {step H12), the control device 110

29 executes contrcl to finish driving the elevator (step
H13).

It is assumed that information (e.g., the position
of the car, opening/closing of the door, etc.) during
the driving of the elevator is successively input to

25 the control device 1i0. 1In addition, the current,
which is supplied from the inverter device 104 to the

motor 106, 1is detected by the current sensor 1054,



25 the control device 110. In addition, the current, which is supplied
fromthe inverter device 104 to the notor 106, is detected by the current
sensor 105A, 36 105B, and the detected current is fed back to the control
device 110. Based on the detection value, the control device 110 controls
the driving of the inverter device 104 and runs the elevator at a target
speed. 5 At the tine of finishing the driving the elevator, the control
device 110 confirms that the door of the 36l evator is opened (step H14),
and then executes the denagnetization control of the current sensor 105A,
105B (step H15). 10 The demagnetization control may be executed by
suppl yi ng a presétBsvieep e rdsiteated inimanterits Sedsdrckl@BALhEOSB in a
short tine period, as in the above- described first enbodi nent.

Alternatively, TP ViR ond entfodiatern Hife deéragien Zativen E66tr ol
't 10 the curr S S GIE S0t HOSI T = SRt TG 6 GAe APEL Fie |
demagnet zaL1 o Sa1) o LIg, SO SRLAS A 0! gel the uiput vol age
R vojtage val ueyd S M thijL te ahessl fange eriﬂ%ﬂhevz%%t@aep
: put voltage val ue ‘exceeds the preset range in step
H17), the contrgle daw.ca L det anm nesdihals the Cuhkeibo3erF0nt05A,
elevator is opened {step H1l4), and then executes the
demagnetization control of the current sensor 105A,
I05B (step H15).

10 The demagnetization control may be executed by
supplying a preset sweep current to the current sensor
105A, 105B in a short time period, as in the above-
described first embodiment. Alternatively, as in the
second embodiment, the demagnetization control may be

15 executed by calculating the reverse bilas current and
supplying it to the current sensor 105A, 105B in a
short time period.

After the demagnetization control, the control
device 110 detects the output voltage of the current

20 sensor 10b0A, 105B (step H16) and determines whether the'
output voltage value i1s within the preset range of
normal values (step H17). If the output voltage value
exceeds the preset range (No in step H17), the control
device 110 determines that the current sensor 105A,

25 105B is faulty. Immediately thereafter, the control

device 110 activates the protection operation unit 115

and halts the service driving of the elevator (step



25 105B is faulty. Immediately thereafter, the control device 110
activates the protection operation unit 115 and halts the service driving
of the elevator (step 37 H19) and activates the alarmissuance unit 116 to
issue an alarmreporting an abnormality (step H20). If the output voltage
value falls within the preset range (Yes in step Hl17), the control device
110 5 closes the door of the elevator door and transitions to the
preparation for subsequent driving (step HI8) - As has been descri bed above,
when the driving of the elevator is stopped, the demagnetization control
is executed after the door is opened. Thereby, the 10 residual nagnetic
flux of the curikht sehsortI1dbies MOEB aleam noreismurelynibe devagnetssaed, and
the current sensing precision at the tinme of subsequent driving can be
enhanced. In thH% ﬁg%@ﬁimﬁwﬁlﬂmea%t&mmaeﬁdﬂ FlsGem H2005 which incl udes
the protection operation unit 115 and alarmissuance unit 116, has been

exenplified. The presehte erbloel el taseialue i isiidgmiyn 4615 i cable to
the structure of FI 1 (the first enbodi t) or the structuyre of FIG 6
(the third enbddiwth )r.a’%%f( il H“’En%%cﬁ r%g‘ra?{})f SO KeIsSdiltdht  of
(e i nvenyon o1 88 SHUD%L TS LIS AARLTRIL | 5 SV AT 1o et
the preparation for subsequent driving (step H18).
As has been described above, when the driving of
the elevator is stopped, the demagnetization control is
executed after the door is opened. Thereby, the
106 residual magnetic flux of the current sensor 105A, 105B
can more surely be demagnetized, and the current
sensing precision at the time of subsequent driving can
be enhanced.
In this description, the structure of FIG. 9,
15 which includes the protection operation unit 115 and
alarm issuance unit 116, has been exemplified. The
present embodiment, however, is similarly applicable to
_the structure of ¥IG. 1 (the first embodiment) or the
structure of FIG. 6 (the third embodiment).
20 (Ninth Embodiment)
Next, a ninth embediment of the invention 1is
described.
The first embodiment is configured to execute the
demagnetization control of the current sensor when the
20 driving of the elevator is stopped. On the other hand,

the ninth embodiment is characterized by executing the

demagnetization control before driving of the elevator



25 driving of the elevator is stopped. On the other hand, the ninth

enbodi nent is characterized by executing the demagnetization control
before driving of the elevator - 38 - is started. Next, referring to the
structure of FIG 9 (the fourth enbodinment) by way of exanple, a process
operation of the ninth enbodinment is described. 5 FIG 15 is a flowhart
illustrating the process operation of the control device of the elevator
according to the ninth enbodi ment. Upomr o&8urrence of a car call or a hall
call (Yes in step Ill), adriving instruction is input to the 10 control
device 110. Thereby, the control device 110 first executes the
demagneti zati onicomtaotedf the current sensor 105A, 105B and sets the
current sensor 105A, 105B in a clear state (step 112). The demagneti zation
control may be execuiedt byrei&r suppl tyd ngha presetuswesd K+ eéht(the t he
current sensor _105A, 105B in a short tinme period, as in the above-
described fi rstf@ibdii srRdimgntor fat Ml I £33 kehe & SEC6IRE enbodi ment

t he demagneti zatl on contro exe ut ed by cal cul ating the reverse
bi as current arftP %ﬁl ntg”?%/tmt t JnS5SOr9SRS 1058 in a

short ti peri od. &r e. dema netl zat.i o luSnttrqE control devi ce
110 detects the out éﬁ VOH1 age dFFtHE %ﬂﬁ lzlt eﬁ?s&rngtLg% A HO5B T step 113)
and det erm nes 3&5%5%%0&*8% the contrel device of the elevator

according to the ninth embodiment.

Upcn occurrence of a car call or a hall call (Yes
in step Ill), a driving instruction is input to the

10 . control device 110. Thereby, the control device 110
first executes the demagnetization control of the
current sensor 105A, 105B and sets the current sensor
10%A, 1058 in a clear state {(step 112}.

The demagnetization control may be executed by

15 - supplying a preset sweep current to the current sensor
105A, 105B in a short time period, as in the above-
described first embodiment. Alternatively, as in the
second embodiment, the demagnetization control may be
executed by calculating the reverse bias current and

20 supplying it to the current sensor 105A, 105B in a
short time periocd.

After the demagnetization control, the control
device 110 detects the ocutput voltage of the current
sensor 105A, 105B (step I113) and determines whether the

25 output voltage value is within the preset range of
normal values (step I14). If the output wvoltage value

exceeds the preset range (No in step I14), the control



25 output voltage value is within the preset range of nornmal values (step
114). If the output voltage value exceeds the preset range (No in step
114), the control 39 device 110 determ nes that the current sensor 105A,
105B is faulty. Imediately thereafter, the control device 110 activates
the protection operation unit 115 and halts the service driving of the

el evator (step 5 119) and activates the alarmissuance unit 116 to issue

an alarmreporting an abnornmality (step 120). -If the output voltage val ue
falls within the preset range (Yes in step 114), the control device 110
controls the driving of the inverter device 104 and 10 starts driving the
el evator (car I&visteplld Ibtetfieres ttie telthatarr @t wesisatr 4 0t5dy,get | oor
(step 116), the control device 110 executes control to finish driving the
el evat or (step 499 ,ippenslicr osesmath ajodry dthatsaftenpyather adodrodnd
transitions to the preparation for 15 subsequent driving (step 118). It is

assuned that i rffofiReR i o (FEGvatate HEsiRGFeCtdrn Pt 1 amittg/ diosi ng

of the door, etc. dq{in the driving of the elevatar is successively

Chout oot he' Ol 1L tbd i SEI0 L G S iR E CRETCE 3600 o | s

supplied fromt )iqﬁﬁﬁter devi ce 104 to the _mtor 106, ngp%kgg%% by the
A e e

ivat e larm ssuance unl
current sensor d%ﬁf and t he détected Current 0s back "t o e.

control device ;10,1 Based. iy def egfiAmmaliye. (Jdehe eentrol device 110

controls the driving of the inverter
If the output voltage wvalue falls within the

preset range (Yes in step T14), the control device 110
controls the driving cof the inverter device 104 and

10 starts driving the elevator (car 13) (step I15). When
the elevator arrives at a target floor {(step I16), the
control device 110 executes control to finish driving
the elevator (step I17), opens/closes the door of the
elevator door and transitions to the preparation for

i5 subsequent driving {step Il18).

It is assumed that information (e.g., the position
of the car, cpening/closing of the door, etc.) during
the driving of the elevator is successively input to
the control device 110. In addition, the current,

20 which is supplied from the inverter device 104 to the
motor 106, is detected by the current senscr 105A,
105B, and the detected current is fed back to the
control device 110. Based on the detection wvalue, the
control device 110 controls the driving of the inverter

25 device 104 and runs the elevator at a target speed.

As has been described above, the demagnetization

control is executed before driving of the elevator is



25 device 104 and runs the elevator at a target speed. As has been

descri bed above, the demagnetization control is executed before driving of
the elevator is 40 started. Thereby, as in the first enbodi nent, the
current sensor 105A, 105B is restored in the reset state and accurate
current detection can always be perforned. Based on the current val ue that
is detected 5 by the current sensor 105A, 105B, speed control with high
accuracy can be executed. In this descriptifon- the structure of FIG 9,

whi ch includes the protection operation unit 115 and alarmissuance unit
116, has been exenplified. The 10 present enbodi nent, however, is simlarly
applicable to sterwsrductUreradfy FlaG in (Ghve Flinsst egwssdinesrit) tde t he
structure of FIG 6 (the third enbodinment). In brief, the resent i nvention
is not |imited CHiFHLR ISPRH H&%M&%%.WO@%&%&% repRtls
practice, the structura elenents can be npdified mnthogb,dep rt|ng from

the spirit of tHe? §h e Akg |QﬂE¥QHﬁj e 158 réde 2oy S¥Popér

nbi th t | | din_t t
cxanple. sone. PRI o B © hiy b dn Tt ed Trsmeag el eécesct%:eﬁictural
o ement i Scl G560 e ML TEP UGy e SRRl eherent S

di fferent enbodi'nments may proper e cortbine cording to the present

i nvention, as qgﬁﬁ{lgggarégyng%n Qﬂpeigggdyg@. magnetic flux of the current

sensor
In this description, the structure of FIG. 9,

which includes the protection operation unit 115 and
alarm issuance unit 116, has been exemplified. The
10 present embodiment, however, i1s similarly applicable to
. the structure of FIG. 1 ({(the first embodiment) or the
structure of FIG. & (the third embodiment}.
In brief, the present invention is not limited
directly to the above-described embodiments. In
15 practice, the structural elements can be modified
ﬁithout departing from the spirit of the invention.
Various modes can be made by properly combining the
structural elements disclosed in the embodiments. For
example, some structural elements may be omitted from
20 all the structural elements disclosed in the
embodiments. Furthermore, structural elements in
different embodiments may properly be combined.
According to the present invention, as described
above, the residual magnetic flux of the current sensor
25 is demagnetized at a predetermined timing and the
current sensor is restored to the reset state.

Thereby, a detection error due to the residual magnetic



25 i s demagneti zed at a predetermned timng and the current sensor is
restored to the reset state. Thereby, a detection error due to the residual
magnetic 41 flux is elimnated, and hi gh-accuracy speed control can

al ways be executed by exact current detection. - 42 - WHAT IS CLAIMED | S:
1. A control device of an elevator which detects a current, which is
supplied froman inverter device to a notor, by a magnetic-type current
sensor, and 5 controls driving of the invddter device on the basis of a
detection value of the detected current, conprising: a denagnetization
control unit which supplies, in a short tine period at a predeterm ned
timng, a currehtufors demagnettied ngrat rragitdualcuregnetspeed wondgfroll@anhe
current sensor, thereby restoring the current sensor to a reset state. 2.
The control devieaxd m slemiest kit cordithgurgend] giehertigier ein t he
demagneti zation control unit supplies to the current sensor a sweep
current which 15 attenuates froma preset initial value within a
predetermned tine period with a predeterm ned frequency. 3. The control
device of an elevator according to claiml1, wherein the demagneti zation
control unit 20 calculates a current corresponding to an output of the
current sensor, and supplies the current as a reverse-



bias current to the current sensor. 4. The control device of an el evator

according to claiml, wherein the denagnetization control

unit 25 executes

a demagneti zation control after turning off power supply to the current
sensor. 5. The control device of an elevator according to 43 claim1,
wherein the demagneti zation control unit executes a demagnetization
control in a case where an abnornmality is detected in an output fromthe
current sensor. 5 6. The control device d£ anm el evator according to claim
5, further conprising: a protection operation unit which perfornms a
predeterm ned protection operation in a case where an abnormality is
detected once again in the out putWiAHmM ACEMEMERNrFent sensor after the
demagneti zation control is executed by the denagnetization control unit;
and an al arm i ssuance- umt tCoh Ehl | 480z ahf Atarghevadpet (i hariedisitorml i ty
in cooperation with the protection operatjon unit. 15 7. The, cantrol

devi ce of an el®VatoreHoc MGty D SWIRHRA Eaaesdl dtivd tedefEynés 24t i on

control wunit execugeers quema neti.zation control in a case where a
A
vV

variation of a Pres

sensor before %@édlfgng 1'Ovy1'r{bg oqif tth%e ir&%r‘?:le%v%leq;i'ce&on

of an el evator accor
a detection value of the detected current,
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comprising:

a demagnetization control unit which supplies, in

a short time periocd at a predetermined timing, a

current for demagnetizing a residual magnetic flux of

10 the current sensor, thereby restoring the current

sensor to a reset state.

2. The control device of an elevator according to

claim 1, wherein the demagnetizaticon control unit

supplies to the current sensor a sweep current which

15 attenuates from a preset initial wvalue within a

predetermined time pericd with a predetermined

frequency.

3. The control device of an elevator according to

claim i1, wherein the demagnetization contrcl unit

20 calculates a current corresponding to an output of the

current sensor, and supplies the current as a reverse-

bias current to the current sensor.

4. The control device of an elevator according to

claim 1, wherein the demagnetization control unit

25 executes a demagnetization control after turning off

power supply to the current sensor.

5. The control device of an elevator according to



claim11l, wherein the demagnetization control unit executes demagnetization
control in a case where a tine that equals or exceeds a preset tine has

el apsed since 25 starting driving the el evator, when driving of the

el evator is finished. 9. The control device of an el evator according to -
44 claim 1, wherein the demagnetization control unit executes a

demagneti zation control in a case where an output value of the current
sensor is a preset value or nore when-dri#di ng of the el evator is stopped.
5 10. The control device of an elevator according to claim1l, wherein the
demagneti zation control unit executes a denmagnetization control when a
door of the el®\atmorl,i svigpened tafd elendrngitng.adfi ohheceltewdt eaniits st opped..
10 11. The control device of an elevator according to claim1, wherein the
denagnet i zat i orexhttas  aurflamagmeddirads ode FRGITELz AN @n cesst WbleTghén dri vi ng

of the elevator is started. .
abnormality is detected in an output from the current

sensor.
5 6. The control device of an elevator according to
claim 5, further comprising:

a protection operation unit which performs a

predetermined protection operation in a case where an
abnormality is detected once again in the output from

10 the current sensor after the demagnetization control is
executed by the demagnetization control unit; and

an alarm issuance unit which issues an alarm
reporting an abnormality in cooperation with the
pretection cperation unit.

15 _ 7. The control device of an elevator according to
claim 1, wherein the demagnetization control unit
executes a demagnetization control in a case where a
variation of a preset value or more occurs in an output
from the current sensor before and after driving of the

20 elevator.

8. The control device c¢f an elevator according to
claim 1, wherein the demagnetization control unit
executes demagnetization control in a case where a time
that equals or exceeds a preset time has elapsed since

25 "starting driving the elevator, when driving of the
elevator is finished.

9. The control device of an elevator according to
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claim 1, wherein the demagnetization contrcl unit
executes a demagnetization control in a case where an
cutput value of the current sensor is a preset value or
more when driving of the elevator i1s stopped.

10. The control device of an elevator according
to claim 1, wherein the demagnetization control unit
executes a demagnetization control when a door of the
elevator ié opened after driving of the elevator is
stopped.

11. The contrcl device of an elevator according
to claim 1, wherein the demagnetization control unit
executes demagnetization contrel when driving of the

elevator is started.



