-1 TITLE OF THE INVENTION CONTROL DEVICE OF ELEVATOR BACKGROUND OF THE
INVENTION The present invention relates generally to a 5 control device of an elevator, and more
particularly to 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 elevator, 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 cantrol 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 magnetic fiefd,avhich is:genetatedhin¢ive core by a current to 20 be
measured, is converted to a voltage signal by the Hall element. At this time, a minute magnetic flux
remains in the core aht tHére 878 probldm thatistRER residual magnetic flux adversely affects

subsequent current detection. 25 Thergi%kg%\gg&prg)og-a[r&%ec%i\ggﬁogogliminating a detection error
due to such a residual ‘ : .

The present invention relates generally to a
5 control device of an elevator, and more particularly to
a control device of an elevator which contreols the
driving of an inverter device by using a current-
feedback control method.
In normal cases, in an elevator, 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 magnetic
field, which is generated in the core by a current to
20 pe measured, is 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 prior-art technigue of
eliminating a detection error due to such a residual

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



magnetic flux, as disclosed in, for instance, Jpn. Pat. 2 Appln. KOKAI Publication No. 10-164885. This
patent document discloses that an offset amount of the current detector is memorized each time the
elevator is stopped, and a mean value of the offset amounts is calculated as 5 a correction amount of
a current detection value. The technique of the above-described patent document, however, aims at
correcting the offset amount by calculations, and does hot intend to eliminate the residual magnetic
flux itself in the current sensor. 10 The residual magnetic flux is not fixed and is an uncertain factor
that varies from with time. Thus, the correction method using calculations cannot necessarily solve
the above-dederibed prE6iein; aridthe speedicoftrol Thay bé affected” 15 BRIEFESUMMARY OF THE
INVENTION Emﬁbodim_ent j,offtﬁhe resent invention %imi@ate a deIEecti?n%error due to a residual
magnetic flux Of & “EiiPentsensor gﬁ& alWays €§1ec%fe Righ-precision Speed’ coRtrof by exact current

detection. 20 Qne aspsct gfthe presentinvention proyides:. cantrgkdeyice of an slgvator which

detects a current, which is supplied from an inverter device to a motor, by a magnetic-type current
sensor, and canitols drizing of=zthesinvértei:device oatthethasisof aideteetlonvaluedf 25 the detected
current, comprising: a demagnetization

5 a correction amount of a current detection value.

The technigue of the above-described patent
document, however, aims at correcting the offset amount
by calculations, and does not intend to eliminate the
residual magnetic flux itself in the current sensor.

16 The residuzsl magnetic flux i1s not fixed and is an
uncertain factoer that varies from with time. Thus, the
correction method using calculations cannct necessarlly
solve the above-described problem, and the speed control
may be affected.

15 BRIEF SUMMARY OF THE INVENTION

Embodiments of the present invention eliminate a
detection error dus to a residual magnetic flux of a
current sensor and always execute high-precisiocon speed
control by exact current detecticn.

20 One aspect of the present invention provides 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, and controls driving of

rhe inverter device on the basis of a detection value of

[N
{51

the detected current, comprising: a demagnetization
control unit which supplies, in & shert time period at a

timing associated with an operation of the elevator, a



control unit which supplies, in a short time period at a timing associated with an operation of the
elevator, a 2a current for demagnetizing a residual magnetic flux of the current sensor, thereby
restoring the current sensor to a reset state. 3 BRIEF DESCRIPTION OF THE 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; 5 FIG. 2 is a schematic view for describing the structure of a
magnetic-proportion-type current sensor which is used“ds acurrent sensor in the first embodiment;
FIG. 3 is a diagram for explaining a sweep current 10 which is used as a current for demagnetization
in the first embodiment; FIG. 4 is a flowchart illustrating a process operation of the control device of
the elevator accordifgpterthe first ebdinieritl 5 179G .5 i§ afloWehart fiStrating a pfocesst
operation of a control device of an elevator accordinfg? toa second ,emb,odimenthof the invention; FIG. 6

shows the structuré &F a coRfroFdevice of Hnelevatdr according'to & third-embodiment of the 20
invention; senscr to a reset state.



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 - embodiment; FIG. 8 is a flowchart illustrating a
process operation of a control device of an elevator according to the third embodiment; 5 FIG. 9
shows the structure of a control device of an elevator according to a fourth embodiment of the
invention; FIG. 10 is a flowchart illustrating a process olpergtion 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; FIGE&34¢ alffoWeharlilgstratihgTalprocess Fégerdtiaif of 8 Cohtrol devied Bfan
elevator according to a seventh embodiment of the invention; 20 FIG. 14 is a flowchart illustrating a

process operation of a controt device Bf an‘elévatbF Bcddtiing” to &n eighth miSdiment of the
invenﬂon;andFan%5§i§y9%@Pagéw5%%@HgE%Bm§e§§rst embodiment of the

present invention;

5 FIG. 2 is a schematic view for describing the
structure of a magnetic~proportion-type current sensor
which is used as a current sansor in the first
embodiment;

FIG. 3 is a diagram for explaining a sweep current

10 which is used as a current for demagnetization in the
first embodiment;

FIG. 4 is a fiowchart i1llustrating a process
operation of the contrecl device of the elevator
according to the first embodiment;

15 FIG. 5 is a flowchart illustrating a process
operation of a control device of an elevator according
to a seccond embodiment of the invention;

FIG. & shows the structure of a control device of
an elevator according to a& third embodiment of the

20 invention;

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

which is used a&s & current sensor in the third



operation of a control device of an elevator according 25 to 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 accompanying drawings. (First Embodiment) FIG. 1 shows the
structure of a control device of an elevator according to a first embodiment of the 5 present invention.
A driving system of the elevator includes a three-phase AC power supply 101, a converter device
102, a smoothing capacitor 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 1027 ¢8a¢éms e AC voltage, which is supplied from the three-phase AC 15 power

supply 101, to a DC voltag%'(l;he moothing _capacitor 103 smoothes an output voltage from the
converter device 102. The invértet d&Vicd T04°EsieTs tHeBEWditagewhidhtis @efivered from the

converter device 102,wathe smopthing capaciter 103,:ta.an AC 20 voltage, of an arbitrary frequency
and voltage value by pulse-width modulation (PWM) C(l)ntrol. The AC voltéagte(?rwﬁf%:%olé Cc%?aﬁned by

the conversion, is sappligtetotthérd embodiment;

5 FIG. 9 shows the structure of 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
cperation of a control device of an elevator according
te a fifth embodiment of the invention;:

FIG. 12 is & 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
cperation of a control device of an elevator according

25 to a ninth embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

Embodiments of the present invention will now be



motor 106 as a driving power. A windup sheave 11 is attached to a rotational 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 1.1. The regenerative resistor 107
is a resistor for converting regenerative power to thermal energy. The switching element 108 is
turned on at a time of 5 regenerative driving, and causes regenerative power, which reversely flows
from the inverter device 104, to flow to the regenerative kgsistor 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 poweriOh thefetherhandcinithe case whese thengardk3: maves . upward
along the elevation path, if the load of the car 15 13 is lighter than the counterweight 14, no driving
power is needed, antfFreg@hefatkediwértis produced. In this way, the driving of the car, which

Crving power s 20 called “bawer G T Roivet Tt i proshoad a1 the e of reeienbratve
driving is convertedde. elevator according to a first embodiment of the
5 present invention. A driving system of the elevator
includes a three-phase AC power supply 101, a converter
device 102, a smoothing capacitor 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 ocutput veoltage from the
converter device 102. The inverter device 104 converts
the DC voltage, which is delivered from the converter
device 102 via the smoothing capacitor 103, to an AC

20 voltage of an arbitrary freguency and voltage value by
pulse-width medulation (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 1s 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



thermal energy by the regenerative resistor 107 via 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, 105B 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 motor 106, and delivers the detected
current value to a control device 110. 10 The control device 110 is composed of a computer in which
a CPU, a ROM and &'RAN derviastahce, 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 current sensors

105A 15 and 105B. In additiof, thecoitrot Hevide 420 SWitth- tBAtdR the SWiERirg eléMent 108 in
accordance with the present driving.sfae. (regenerative/power). T QSE%QZ%%Q%\Q%? 110includes a

demagnetization control unit 110a as a function relating to the present invention. The
demagnetization controkunit t30& i ement 108 is turned cn at a time of
5 regenerative driving, and causes regenerative power,
which reversely flows from the inverter device 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 locad 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, 1f the load of the car
15 13 is lighter than the counterweight 14, no driving
power is needed, and regenerative power 1s produced.
In this way, the driving of the car, which requires no
driving power, is called "regenerative driving".
Conversely, the driving that reguires 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 via 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



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,
105E which is used 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 magnetic-proportion
type current sensor 20 comprises a magnetic core 21 having a gap, a Hall element 22 that is an
electromagnetic conversion element, and an amplifier circuit 23 that amplifies an output from the Hall
10 element 22. When:a carrentthat is-toroe measoeed flows theoughsa eonductoswire 24: armagnetic
field, which is proportional to the to-be-measured current, is generated in the magnetic core 21. The
Hall element 22 coRvertstieihaghetid field2which is generated in the 15 magnetic core 21, to a

voltag(_e signal. This voltag%hségr&al i%gn]gli igd Tl::)y..ltge F%gr%plifi%%((:jir%uit_zt%an((jni}srIOéJIj[J%ut. !%nnthe_
meantime, in the current sensor 1%%A,ri 5 %avmg the a%%ve-desc\frlbefstructure, a r%agﬁ%trlc flux
105A, 105B is converted to a voltage signal and
5 supplied to a veoltage detection clirecuit 109. The
voltage detection circuit 109 detects the voltage
signal as a current value of the current that is being
supplied to the motor 106, and delivers the detected
current value to a control device 110.

190 The control 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 current sensors 105A

15 and 105B. In addition, the control device 110 switch-
contrels the switching element 108 in accordance with
the present driving state (regenerative/power).

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

20 inventicn. 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



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 sensor 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 from the Initial value Ix to zero within a predetermined
time period tx with a predetermined frequency Tx. By supplying the sweep current at high frequency,
the residual magnetic-fhux-1Q ean efficiently-he demagaetized-ima short fime:petiad:r,Cogversely, even
in the case of supplying a sweep current, if the frequency of the sweep current is low, a long time is
needed for demagngtzationiarid it i Wiffietlt toleompletely demagnetize the residual 15 magnetic flux.

Next, a process operation (ff the first elmbodiment is described. FIG. 4 is a flowchart illustrating the
process n normal cases, a magnetic-proportion-type

current sensor 20, as shown in FIG. 2, is used as the
5 current sensor 105A, 105B. The magnetic-proportion-

type current sensor 20 comprises a magnetic core 21
having a gap, a Hall element 22 that is an
electromagnetic conversion element, and an amplifier
circuit 23 that amplifies an output from the Hall

190 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 veltage signal. This voltage
signal is amplified by the amplifier circuit 23 and is
output.

in the meantime, in the current sensor 105A, 105R
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 suppi;ed

Z5 to the current sensor 1057, 105B in a short time
period. Thereby, the residual magnetic flux in the

current sensor 105A, 105B is demagnetized and the



operation of the control device of the elevator 20 according to the first embodiment. 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 the inverter device 104 and starts driving the elevator 25 (car 13)
(step All). When the elevator arrives at a target floor (step A12), the control device 110 executes
control to finish driving the elevator 10 - (step A13) 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
5 control device 110. In addition, the current, which is supplied 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 110r Based oarthedetéction valae, the controbdevice 40:1 10-contrals the-driving of
the inverter device 104 and runs the elevator at a target speed. On finishing driving the elevator, the
control device 110 ¢TSS dertatnetizaficry bPthesduttent - sensor 105A, 105B (step Al4). After the

15 demagnetization controhghei gontrol devicie 11(} opeéwsé(%!oses the door of the elevator door and
. . 1%1a1 va,ﬁe. X 0 & sweep current
transitions to the preparation for subsequent driving
{alternating current} is set at a rated current of the

5 current sensor 1050A, 105B. The sweep current is
controlled and attenuated from the initial value Ix to
zero within a predetermined time period tx with a
predetermined frequency Tx. By supplying the sweep
current at high freqguency, the residual magnetic flux
10 can efficiently be demagnetized in a short time period.
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 of 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 occurrence of a car call or a hail call, a
driving instructicn 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 All}. When the elevator arrives at a
target floor (step Al2), the control device 110

executes control te finish driving the elevator



(step A15). 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 105A, 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 within the predetermined time period tx with the predetermined
frequency Tx. As described above, when the driving of the 5 elevator 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 cufrehEBeAsor)105A, 105B can be demagnetized and the current sensor 105A,
105B can be restored to the reset 10 state. Therefore, a shift amount of the hysteresis voltage of the

current sensor 105A, 1058°64BE SPpreSsed and AR ekacllurtémSalud B4n Bfvaysisd dbtained,
and high-precision speed-cantral cap hie, executed. on,the hasis of the current valug, 15 (Sggond

Embodiment) Next, a second embodiment of the present invention
driving of the elevator is successively input to the
5 control device 110. 1In addition, the current, which is
supplied from the inverter device 104 to the motor 1086,
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 of 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). After the

15 demagnetization contrel, the ccontrol device 110
opens/closes the door of the elevator door and
transitions to the preparation for subseguent driving
(step Al5).

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 flecor 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 1052, 105B in

a short time period. Specifically, as has been

described with reference to FIG. 3, the preset current



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 embodiment. 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 B11). When
the elevator arrives &t altargerfioor€stepr8k2)ctheacantrol devige 110 kexecutes centrgl to finish
driving the eIevatoréstep 10 B13). It is assumed that information (e.g., the position of the car,

opening/closing of thé Wodr&tEY dufing=the driviflg of tHE elBVAR IsSSitcRESiva i iRpEtts B control
device 110. In addition, the cukrgat, 1 which s supplied from ghe invegter device 104 to the

As described above, when the driving of the
5 elevator stops, the sweep current is supplied to the
current sensor 1057, 105B in a short time period.
Thereby, the residual magnetic flux remaining in the
current sensor 105A, 105B can be demagnetized and the
current séensor 105A, 105B can be restored to the reset
10 state. Therefore, a shift amcunt of the hysteresis
voltage of the current sensor 1054, 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 current 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 embcodiment 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



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 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 voltage of the current sensor 105A, 105B via the current
detection circuit 109 (step B14), 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 value
obtained by the calculation to the current sensor 105A, 105b via the inverter device 104 in a short
time period, thereby <62t 6iit the 5-Hemagnétizdtiohecontrol (step B46}.1Afterithe demagnetization

control, the control %eélci:%erélg opﬁensé%loses the door of the elevator door and transitions to the
preparation for subsequent érl\%ng ?stepeBlsﬁFf@%v@ﬁ%i%%%%ructure in which the current

corresponding to the residugldnagnetic.fluxpfihe fc%rrggltlsegggrllg@,alqlS%'? _scuyﬂied asthe
reverse- bias current in the short time period, it is possible, as in the first embodiment, to demagnetize
the residual 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). When the elevator arrives at a

target floor (step B12), 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 contrel 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 105A and
105B, and the detected current is fed back to the
control device 110. Based on the detection value, the
control device 110 controls the griving 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 voltage of the current
sensor 105A, 105B via the current detection circuit 109
{step Bl4), and calculates the wvalue 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



15 magnetic flux of the current sensor 105A, 105E and to restore the current sensor 105A, 105B to
the reset state. Therefore, a shift amount of the hysteresis voltage of the current sensor 105A, 105E
can be suppressed and an exact current value can always be 20 obtained, and high-precision speed
control 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 embodiment of the invention. The structural. parts common to those
in the first embodiment are denoted by like reference numbers, 5 and a description thereof is omitted.
Unlike the structure efiElG.ikthestrusture vshowsn ini EKS . Biinckides a€S powerssupply: 12 dor
supplying driving currents to the current sensors 105A and 105B, opening/closing switching 114A and
1148 which 10 are pré¥id&d betwesr te'€S powersupply E¥4 ahd dhe tcuriert sensest05A and

Loo5, and a switch diying, il 13 WIS APENSEoRss g OPENTEENg gVIghep 1144 and
short time period, thereby carrying out the
5 demagnetization control (step B16). After the
demagnetization control, the control device 110
opens/closes the door of the elevator door and
transitions to the preparation for subsequent driving
{step B17}).

10 Even with the structure in which the current
corresponding to the residual magnetic flux of the
current senscr 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 flux of the current sensor 1054, 105B and to
restore the current sensor 105A, 103B to the reset
state. Therefore, a shift amount of the hysteresis
veltage of the current sensor 105A, 105R can be
suppressed and an exact current value can always be

20 obtained, and high-precision speed control 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.



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 105A 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 105A, 105B, this possibility becomes higher. Specifically, this current sensor 30 is a
closed-loop-type sensor in which a feedback currentis 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-balance-type current sensor 30 comprises a magnetic core 31 having a gap, a secondary
winding (coil) 32 that is wouhid arcunsh thes magnetic core-81,ca Hall element:33 thatis as 5o 1
electromagnetic conversion element, and an amplifier circuit 34 that amplifies an output from the Hall

element 33. The secBhdany Windifig 3298 Wbtid ihQuth % Bid&tdrFaS fséarree! tse mdgmetic field
that is 10 generated @&t@&g_—m%gre&g&r&%@rﬂh%@ Jo_he-measured current flows Ei_)n a
conductor wire 35, a magnetic field, which is proportional to the {o-be-
first embodiment are denoted by like reference numbers,
5 and a description therecf is omitted.

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, opening/clesing switching 114A and 114B which

10 are provided between the CS power supply 112 and the
current sensors 105A and 1058, 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 102A, 105B is to be demagnetized, if the €S
power supply 112 is on, it is possible that the
residual magnetic flux cannot completely be reduced to
zero even 1if the current for demagnetization is
supplied to the current sensors 103%A 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 105A, 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.



measured current, is generated in the magnetic core 31. The Hall element 33 converts the magnetic
field, which 15 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 to 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 curren,-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 winding 32 and the magnetic flux adversely affegtscsubseguenticirrent detection. Thus, in
the third embodiment, the CS power supply 112 is once turned off, and then the demagnetization
control is 5 executeGUTFHETBBy Sthegesidéal Arighetic flax is Bamh témagnetizéd. Nextlaprocess

operation of the third embo&glirgent isdgescribedd FIG. 8 is a flowchatrt illustrating the grocess (]io
operation of the contror devics of the ale¥ator” acdstdingo the third Smbodimdiftei. aroun

the magnetic core 31, a Hall element 33 that is an
5 electromagnetic conversion element, and an amplifier
circuit 34 that amplifies an output from the Hall
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 current, 1s 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 veltage
signal. This voltage signal is converted to a current
by the amplifier circuit 34 and is fed back to 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. 1In 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



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 inverter device 104 and starts driving the
elevator (car 13) (step C11). When the elevator arrives at a target floor (step C12), the control device
110 executes control to finish driving the elevator (step C13). 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 addition1the current, which is supplied from the
inverter device 104 to the motor 106, 25 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 17 110 contrSis tHe @riving of thie iveéreraevied 4 0B e kuns theelevatorata target speed.

On finishing driving the-elevatog, the ¢ nérol dewce 110 ns the openl /closing SWItCheS 114A and
5 114B via the switch driving circuit 113, and turis th JEC gowé‘r SUpply T %ﬁ’%ff ($tep'EEa). In this

state, the control de\hd&ailaﬁxeali'&eérthe demagnetizatien-cantrgl 1 of thecurrent sepsor 105A, 1058
(step C15). After the demagnetization control., the control device 110 10 opens/closes the door of the
ebv&nrdoor@ﬂep@ﬁéﬂed off, and then the demagnetization control is

5 executed. Thereby, the residual magnetic flux is
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.

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 inverter device 104 and starts driving the elevator
(car 13) (step Cl1). When the elevator arrives at a
target floor (step Cl2), the control device 110
executes control to finish driving the elevator (step
C13).

20 Assume now 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, which is
suppiied from the inverter device 104 to the motor 106,

25 is detected by the current sensors 1054 and 1058, and
the detected current is fed back to the control device

110. Based on the detection value, the control device



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 control 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 c#a.;.critled 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. In the meantime, as in the second

embodiment, the reversechias cureent mayibe calcylated and supplied ina short time 38 - pegod. As
described above, the CS power supply 112 is once turned off and then the demagnetization control is

executed. Thereby, fHe fesidgalmagretic:flux 5 zernainimg: insthe<sdirrent sensor 1.05A, 105B can be
demagnetized more exactlﬁ, and the accuracy of current detection can be increased. (Fourth

Embodiment) Next, a fourth eribdtifieht 8f fhe gred8ntibeftion’at oz, the control

device 110 opens the opening/closing switches 1142 and
5 1148 via the switch driving circuit 113, and turns the
CS power supply 112 off (step Cl4). In this state, the
control device 110 executes the demagnetization control
of the current sensor 105A, 105B (step Cl5). After the
demagnetization control, the control device 110
10 opens/closes the door of the elevator door {step C16),
closes the copening/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 control 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 fregquency Tx. In the
meantime, as in the second embodiment, the reverse-bias

current may be calculated and supplied in a short time



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 is 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 description
thereof is omitted. Unlike the structure of FIG. 1, the strygture. 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 sensasl0bAq 105E 19 after the demagnetization control. For example, the protection
operation unit 115 halts the service driving of the elevator in accordance with an instruction from the
control device 110. 5 The &larmigssuahee lnitri6cosperates withvthe protection dperation unit 115 to

issue an alarm repggigg t@erar?ngrm%l%ty atg p%rgdete{@inedd Iocatior% . The predetermineg location
. o i
may be, for instancé 4 urneda o an en € demagnetization control 1s

executed. Thereby, the residual magnetic flux
5 remaining in the current sensor 105A, 105B can 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 1s 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 description 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 1052, 105B



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 alarm 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 control device of the elevator according to the fourth
embodiment. 25 Updh'dceukrence ohawas talt o adralkeall; acdriving instruction Is:input to the control
device 110. At this time, the control device 110 detects the out;iut 20 voltages of the current sensors

105A and 105B via ¢ 'Sirreht detdetion circlit 108 (steh’D B! hid tdétefifinésSihéther thefoutput
voltage value is withip a jpreset range, of normal values.(step,P17). 5,If the, output yoltage yglue of the

current sensor 105A, 105B exceeds the preset range (No in step D12), the control device 110
executes the demagnetizationrcl device 110.

5 The alarm issuance unit 116 cooperates with the
protection operation unit 115 to issue an alarm
reporting the abnormality at a predetermined lccation.
The predetermined locaticn 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
coutside remote-control center that is connected to the
control cdevice 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 alarm 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 control 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 control device 110.

At this time, the control device 110 detects the output



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 sepsors 105A and 105B (step D14). Normally,
20 the output 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 ¥05A21@5B isfsetiin the state prioe tos diiving.026: However dfthe outputvoltage
value exceeds the preset range (No in step D15), the control device 110 determines that the current
sensor 105A, 105B 78'31 *fatilty Sihfinédiatelf téréafter, e ¢6iktrdl delide 10 dctivates the

protection operationyunit 115 gl ts. the seryice driving of the elevator (step D16) and, activates the
alarm issuance uni?jlgl6 to igg%% aqr?zlél gr}ﬁweg reésgrti%ﬁ aan%bﬁfoOrr%%ﬂﬁ/e(sYéap Eﬁ?)L.SOr%] Tﬁié’l othet hand, in

step D12 or step D}h;dbsthe range of normal values (step D1Z2).

5 Lt the output voltage value of the current sensor
105A, 105B exceeds the preset range (No in step D12},
the control device 110 executes the demagnetization
control of the current sensor 1054, 1058 {step D13).

The demagnetization control may be executed by

10 supplying a preset sweep current to the current sensor
165A, 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 D14). Normally,

20 the cutput voltage value of the current sensor 1053,
105B is approximately zero, since the residual magnetic
flux of the current sensor 1054, 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



output voltage of the current sensor 105A, 105B is within the preset range, the control device 110
controls, as in normal cases, the driving of the 10 inverter device 1.04 and starts driving the elevator
(car 13) (step D18). When the elevator arrives at a target floor (step D19), 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 door, etc.) during the driving of the elevator is successively
input to the control device 110. In addition, the current, swhich is supplied from the inverter device 104
to the 20 motor 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 control device 110 controls the
driving of the invertéradévige 104andiiuns:the elevatendta targetspeesh 250n fisishing driving the
elevator, the control device 110 executes the demagnetization control of the current sensor 105A,
105B (step D21). TREphiase 2 MHRishify diing theoeeiabiafers 16 the stat@th ik the

elevator (qar 13) arrives ata farget @grorvggd t%%miﬁgo% 91;3 t@gtrg%FoE 1Qg IS BEO eghé\fter the
demagnetization control, the control devicd 110 checks once again fhe ODlJtput oltage of the
activates the alarm issuance unit 116 to issue an alarm
5 reporting an abnormality (step D17).
On the other hand, in step D12 or step D15, if the
output voltage of the current senscr 1057, 105B is
within the preset range, the control device 110
controls, as in normal cases, the driving of the

10 inverter device 104 and starts driving the elevator
(car 13) (step DIB). When the elevator arrives at a
target fleocor (step D19), 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 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

20 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
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 D22). If the output 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 balt§ £he 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 output of the current sensor

105A, 105B after therdemagnetizationcontrol the elevatards stopped-and an:alarm feparting the
abnormality is issued. Thereby, the influence of a malfunction of the 25 current sensor 105A, 105B is

prevented and the safdtghofihessehgerscan Besecured. Moréover, atmainteranee Worker can

quickly cope with the a nP{lmaIit for 23 example, by replacir;qg the current sensor 105A, 105B. (Fifth
irRerit Bt thid prédenl fvention Gs destribes=c

Embodiment) Next, A fitth-émbbdi
After the demagnetization control, the control

5 device 110 checks once again the output voltage of the
current sensor 105A, 105B (step D22). If the output
voltage value of the current sensor 1054, 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 tc the preparation for subseguent
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 1s 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 output of the current sensor 1054,
105B after the demagnetization contreol, 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 guickly cope with the abnormality, for



5 The first embodiment is configured to execute, 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 control 10 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 15 fourth embodiment) by way of
example, a process operation of the fifth embodiment isz%escr_ibed. FIG. 11 is a flowchart illustrating
the process operation of the control device of the elevator according to the fifth embodiment. 20 Upon
occurrence of a car call or a hall call, a driving instruction is input to the control device 110. At this

time, the control devdee: #10 €letects the,outpLl voltage of the-gurrent-sensor 402A, 1058 via the
current detection circuit 109 (step Ell), and 25 determines whether the output voltage value is within a

preset range of normalivallie(stept E12).Hf the output voltage value of the current sensor 24 105A,
105B exceeds the preset ran 9e (Noi ’%512 the con'%:rol qfewche 110 determines that the current
- sensor 105A, 105B is faulty elmmeg'la?ejlf gpitment of the present invention

is described.

5 The first embodiment is configured to execute,
without condition, the demagnetization control of the
current senscr when the driving of the elevator is
stopped. On the other hand, the fifth embodiment is
characterized by executing the demagnetization control

10 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

15 fourth embodiment) by way of example, a process
operation of the fifth embodiment is described.

FIG. 11 is a flowchart illustrating the process
operation of the control deviée of the elevator
according to the fifth embodiment.

20 Upon occurrence of a car call or a hall call, a
driving instruction is input to the control device 110.
At this time, the control device 110 detects the output
voltage of the current sensor 105A, 105B via the
current detection circuit 109 (step E11), and

25 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



the control device 110 activates the protection 5 operation unit 115 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). 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 arrives at a target floor (step E14), 15 the cantrgl device 110 executes control to 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] Owhich 19 Seppliedsfieam thednyerterdevicent4 tothe i moter=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 valtiéStheZ5-&ohtrsidevice 110 cortrsIsHe arvinlof the inversr device 104 and

e LS5 OIS U0 e S, L 25y 110 et
the control device 110 activates the protection
5 operation unit 115 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).
On the other hand, if the output voltage of the
10 current sensor 105A, 103B 1s within the preset range
{(Yes in step E1Z2), the control device 110 controls, as
in nermal cases, the driving of the inverter device 104
and starts driving the elevator (car 13) {step E13}.
When the elevator arrives at a target floor {(step E14),
15 the control device 110 executes control to 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



(step E16). The phrase "finishing driving the elevator" refers to the state in which the elevator 5 (car
13) arrives at a target floor and the rotation of the motor 106 is stopped. The control device 110
determines whether a difference between the detected output voltage of the current sensor 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 devi ghllQ executes the demagnetization control
of the 15 current sensor 105A, 105B (step E18). On the other hand, if the difference between the
output voltages before and after the driving is less than the preset value (No in step E17), the control

device 110 does notiexactie theydemagnetization eentrol 20.and determinesyhether. the.output
voltage value is within the preset range of normal values (step E20). If the output voltage value

exceeds the preset Faige® (N6 BteplE20), the cohroldevicezt10idetermines thatthe tutreht sensor

105A, 105B is faulty 2t5 Imrgigiately thereatfter, the control device 110 activates the protection
operation unit 115 ahid-frafts” tHe Service diving of the éiBvAtor [Slef £23) ARd 26 activates the alarm

issuance unit 116 tQ.issyg @ alai rers to the state in which the elevator
5 {car 13) arrives at a target floor and the rotation of
the motor 106 is stopped.

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

10 was detected in step Ell before the driving is a preset
value or more (step EL17). If the difference between
the output voltages before and after the driving is the
preset value or more (Yes in step E17), the control
device 110 executes the demagnetization contrcl of the

15 current sensor 105A, 105B (step E18).

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

20 and determines whether the output voltage value 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 sensor 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 EZZ) and



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/closes the door of the elevator door and transitions to the
preparation for subsequent driving (step E21). The demagnetization control may be executed by
supplying a preset sweep current to the current sensor 10 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,gurrent and supplying it to the current sensor
105A, 105B in a 15 short time period. After the demagnetization control, the control device 110
detects the output voltage of the current sensor 105A, 105B (step E19) and determines whether the
output voltage valuesistwithindbe preset range 0f;20 nesnalivalues (step £203Jf theseutput, valtage
value exceeds the preset range (No in step E20), the control device 110 determines that the current
sensor 105A, 105B5SH&tIRA Mhnfediaten tiierddfter, theteontrof 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 Ii]a%nszgl a?mor%ﬁgﬁltngvé)ﬁgggﬁgrn&faﬁ%f?stéfé‘?2%) Wp7-hin the

preset range (Yes in step E20}, the control device 110

5 opens/closes the door of the elevator door and
transitions to the preparation for subseguent driving
(step EZ1}.

The demagnetization control may be executed by

supplying a preset sweep current to the current sensor
10 165A, 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, 1053B in a
15 short time period.

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

20 normal values (step EZ0}. If the output voltage value
exceeds the preset range (No in step E20), the control
device 110 determines that the current sensor 105A,
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).



If the output voltage value falls within the preset range (Yes in step E20), the control device 110
opens/closes the door of the elevator door and transitions to the preparation for subsequent driving 5
(step E2I). As has been described above, 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
value or 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 eleﬁ\tor_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 operation unit

115 and alarm issuance unit 116 has begn exsmplified, The; presentembogiment,however, is
similarly applicable to 20 the structure of FIG. 1 (the first embodiment) or the structure of FIG. 6 (the

third embodiment). [(SigxtreEmbodimerity dNext,ra sixtipembodimeritof the: presentinvention 1ig
described. 25 The first embodiment is configured to execute, without condition, the demagnetization

control of the curreRPSE <G W& diifig THE Blevatdr i€ fifisheg tor door and

transitions to the preparation for subsequent driving
5 {step EZ1).

As has been described above, the demagnetization
control 1s executed only in the case where an output
variation of the current sensor 105A, 105B before and
after the driving is a preset value or 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 operation 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. 6 (the third embodiment).

(Sixth Embodiment)

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

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

current sensor when driving the elevator is finished.



28 On the other hand, the sixth embodiment is characterized by executing the demagnetization
control only in the case where an elapsed time from starting 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 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 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 FllI). When the elevator arrives at
a target floor (step P12); Hife ebhtrsl devich 110 cexetutes cortrol tonfimish dsiving the elevator (step

F13). 20 Itis assume&gggtciggormatignb(e.g., the position of the car, opening/closing of the door, etc.)
during the driving of the élévator fS sucéés%ﬁ%@?ﬁbﬂ?totlﬁﬁe CETRST Yebice™ 110 n adaitioA: the

current, which is supplied from the inyeder,evice 10440 the.25 mator, 106, 5 defected by the current
sensor 105A, 105B, and the detected current is fed back to the
finishing driving the elevator eguals or exceeds a

5 preset time when driving the elevator is finished.
Next, referring to the structure 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 cperation of the control device of the elevator
according to the sixth embodiment.

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 inverter device 104 and starts driving the elevator
(car 13) (step F11l). When the elevator arrives at a
target floor {step F12), the control device 110
executes control to finish driving the elevator (step
F13).

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. In addition, the current,
which i1s supplied from the inverter device 104 to the

25 motor 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



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. When the driving of the elevator is
stopped, the control device 110 calculates the elapsed time from 5 starting to finishing driving the
elevator (step F14). 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 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 ﬁresgtgtimé" (Yes in step F15), the control device
110 executes the demagnetization control 15 of the current sensor 105A, 105B (step F16). The

reason for this is that ie lime pl.excilation of the, current sensor 154, 1058 bacomes Jonger,as the

elapsed time becomes longer, and there is a higher possibility that there remains a greater residual
magnetic flux. 20 Oni¢hel other handnif the:elapsed timeisdess-than thetpreset time«dg.in step F15),
the control device 110 does not execute the demagnetization control and opens/closes the door of

the elevator, thus transitioflingto th& préparation for subBefuértdiiving 255st8PEL9) the

control device 110 calculates the elapsed time from

5 starting to finishing driving the elevator (step Fl14).
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 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
0r exceeds the preset time (Yes in step F15), the
control device 110 executes the demagnetization control

15 of the current sensor 105A, 1053 (step F16). The
reason for this is that the time of excitation of the
current sensor 105A, 100B 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 control may be executed by

supplying a preset sweep current to the current sensor



The demagnetization control may be executed by supplying a preset sweep current to the current
sensor 30 105A, 105E 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 5 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 sensor 105A, 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 range
(No in step F18), the control device 110 determines that the current sensor 105A, 105B is faulty.
Immediately thereaffelothe dohitipl 16 deviceot10 activates thecprotectionropetatienurit 115 and halts
the service driving of the elevator (step F20) and activates the alarm issuance unit 116 to issue an
alarm reporting an a%%%ﬁﬁéf?t??st’se’p@ﬁl)efﬁ Re BUESLt voltAgéd valueTals Withirathei20 pleset range

(Yes in step F18), the.caontrol de &?1 pe /cIo esthed %of t{lgqele\é%tog:ggor and btransmons to
the preparation for subsequent riving %tep Igﬁ snha%nbeen Jescribed above tHe (:Yemagnetlzatlon
executed by calculating the reverse bias current and
5 supplying it to the current senscr 105A, 105B in a
short time period.

After the demagnetization control, the control
device 110 detects the output voltage of the current
sensor 105A, 1053B (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 Lhe preset range (No in step F18), the control
device 110 determines thai the current sensor 1054,
1058 is faulty. Immediately thereafter, the centrol

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

2h centrel 1s executed only in the case where the elapsed
time from starting to finishing driving equals or

exceeds the preset time when driving the elevator is



25 control is executed only in the case where the elapsed time from starting to finishing driving equals
or exceeds the preset time when driving the elevator is 31 finished. This makes it needless to
execute the demagnetization control each time the driving of the elevator is stopped. The current
sensor 105A, 105E is efficiently demagnetized, as needed, and the current 5 sensing precision can be
maintained. In this description, the structure of FIG. 9, which includes the protection operation unit
115 and alarm issuance unit 116, has been exempljfied3'1rhe _present embodiment, however, is
similarly applicable to 10 the structure of FIG. 1 (the firstembodiment) 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-eonfigured to execute ; witheutgendition, the demagnetjzation control of
the current sensor when the driving of the elevator is stopped. On the other hand, the seventh

embodiment is chagacterdzed by executingpthedemagmatizatior cohteok20 enlydn thie case where an
output voltage of the current sensor is a preset value or more when the driving of the elevator is

stopped. Next, refeffihg'td th& striicttir@OPEfG. 9 fthe current sensor 10BA, 1058 is

efficiently demagnetized, as needed, and the current
5 sensing precision can be maintained.

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, is 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 conditiocn, the demagnetization contrcol 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 control

20 only in the case where an cutput voltage of the current
sensor 1s 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

25 operation of the seventh embodiment is described.

FIG., 13 is a flowchart illustrating the process

operation of the control device of the elevator



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 control device of the elevator
32 - according to the seventh embodiment. 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 Gll). When the elevator arrives at
a target floor (step G12), the control device 110 executeg 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 is supphiéd froftPthedintéite s d&iAed 10416 #i56L IS irotor 106, is detected by the current

sensor 105A, 105B, and t g%teg}:e(g c]::urréerét IS f%d pacclégro thelfontrol device 110. Based on the
detection value, the control device 110" Controls the driving of the invértér ‘Hevice™T04 and runs the

elevator at a target speed.29 Atibe time of finisbing griving the:glevator, the 1contro] device 110
detects an output voltage of the current sensor 105A, 105B via the voltage detection
Thereby, the control device 110 controls the driving of
5 the inverter device 104 and starts driving the elevator
(car 13) {step Gli). When the elevator arrives at a
target floor (step G122}, 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 is supplied from the inverter device 104 to the

ih motor 106, is detected by the current sensor 105A,
1058, and the detected current is fed back toc 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.

20 At the time of finishing driving the elevator, the
control device 110 detects an output voltage of the
current sensor 105A, 105B via the voltage detection
circuit 109 (step Gl14) and determines whether the
output voltage 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



circuit 109 (step G14) and determines whether the output voltage 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 33 106 is stopped. If the output voltage value
is the preset value or more (Yes in step G15), the control device 110 determines that a residual
magnetic flux remains in the 5 current sensor 105A, 105B, and executes the demagnetization 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 G15), the control 6evig§ 110 does not execute the 10
demagnetization control and opens/closes the door of the elevator, thus transitioning to the

preparation for subseguent dgiygi%gzsga_p G19) The demagnetization control may be executed by
supplying a preset sweep current to the current sensor 15 105A, 105E in a short time period, as in the
above described first embddiment: Alterpatively; assindhe adecondembediment;,<he demagnetization
control may be executed by calculating the reverse bias current and supplying it to the current sensor

105A, 105B in a 20'8R6f tinfé Peridd SAfét the Hemagifetizatidr eontr6!Y fetcontfol

determines that a residual magnetic flux remains in the
5 current sensor 105A, 105B, and executes the

demagnetization control of the current sensor 105A,
1058 (step Gl9}. On the other hand, if the ocutput
voltage value is less than the preset value (No in step
G15), the control device 110 does 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 105&, 105B in a

20 short time period.

After the demagnetization control, the control
device 110 detects the output voltage of the current
sensor 105&, 105B (step G17) and determines whether the
output voltage value 1s 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 1054,



device 110 detects the output voltage of the current sensor 105A, 105E (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 105A, 34 10SB is faulty. Immediately thereafter, the control device 110
activates the protection operation unit 115 and halts the service driving of the elevator (step G20) and
activates the alarm issuance unit 116 to issue 5 an a_larng gepo_rting an abnormality (step G21). If the
output voltage value falls within the preset range (Yes in step G18), the control device 110
opens/closes the door of the elevator door and transitions to the preparation for subsequent driving

10 (step G19). As has beendlesgribed above,the demagnetization, control isiexecytad aqly in the
case where the output voltage of the current sensor 105A, 105B is the preset value or more when the
driving of the elevatdrisi15: stoppedcThisanakes it needless to éxecutp ¢he tdemagnetizatioA control
each time the drivin% of the _elevator is stopped. The current sensor 105A, 105B is efficiently

demagnetized, as n Bdedand the Eurfét ' SETsiIAG brediSion tah e Mamtaihgd. 26 fthis
desc”pnomthes””@QU?‘E&%Gagtivates the alarm issuance unit 116 to issue

5 an alarm reporting an abnormality (step G21).

If the output voltage value falls within the
preset range (Yes in step G18), the control device 110
cpens/closes the door of the elevator door and
transitions to the preparation for subsequent 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, 105B is the preset
value or more when the driving of the elevator is

i5 stopped. This makes it nesdless to execute the
demagnetization control each time the driving of the
elevater is steopped. The current sensor 105A, 105B is
efficiently demagnetized, as needed, and the current
sensing precision can be maintained.

240 In this description, the structure of FIG. 0O,
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 FIG. 1 (the first embodiment) or the

25 structure of FIG. 6 {the third embodiment}),

{(Eighth Embodiment)

Next, an eighth embodiment ¢f the inventicn is



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 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 35 - described. The first embodiment is configured to
immediately execute the demagnetization control of the current sensor when the driving of the
elevator is stopped. On 5 the other hand, the eighth embgdiment is characterized 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 embodirmentistdascribed. 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 instrdctiontis iffut S8H7&! E8RIG1 device 0L IPREréby Othisnsstirot Bevice 110
o o SRS R ST 00 100 S0 (D o
sensor when the driving of the elevator i1s stopped. On
5 the other hand, the eighth embodiment is characterized
by executing the demagnetization contrcl after the door
is opened, when the driving of the elevator is stopped.

Next, referring to the structure of FIG. ¢ [(the

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

FIG. 14 1s 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 devige 110 controls the driving of
the inverter device 104 and starts driving the elevator
(car 13} (step H1l). When the elevator arrives at a
target floor (step H12), the control device 110

20 executes control 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 110. In addition, the current,
which is supplied from the inverter device 104 to the

motor 106, is detected by the current sensor 105A,



20 executes control 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 110. In addition, the current, which is supplied from the inverter device
104 to the motor 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 gi.a target speed. 5 At the time of finishing the
driving the elevator, the control device 110 confirms that the door of the elevator is opened (step
H14), and then executes the demagnetization control of the current sensor 105A, 105E (step H15).

10 The demagnetizatit’Beontie! may: baexecuted by, supplyingsa preset sweepcusrent to the current
sensor 105A, 105B in a short time period, as in the above- described first embodiment. Alternatively,

as in the second erﬁB@Giﬁ?@ntﬁ&l%itifé?nééﬁetizaﬁéﬁ eBnrol rhlly beclSexecuted by walcutdting the
e e matioator O PR o 119 SR SOl A A AORR " 8 SAE TR ek AT
device 104 and runs the elevator at a target speed.

5 At the time of finishing the driving the elevator,
the control device 110 confirms that the door of the
elevater is opened (step H1l4), and then executes the
demagnetization control of the current sensor 1054,
105B (step H15).

10 The demagnetization controcl may be executed by
supplying a preset sweep current te 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 toe the current sensor 1054, 105B in a
short time period.

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

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



device 110 detects the output voltage of the current 20 sensor 105A, 105E (step H16) and determines
whether the output voltage value is 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 37 H19) and activates
the alarm issuance unit 116 to issue an alarm reporting n abnormality (step H20). If the output
voltage value falls within the preset range (Yes in step H17), the control device 110 5 closes the door
of the elevator door and transitions to the preparation for subsequent driving (step H18). As has been

described above, whersthe-driving: of ¢he slevater is stappeds the.demagnetizatiop Gagtrol is, executed
after the door is opened. Thereby, the 10 residual magnetic flux of the current sensor 105A, 105B can

more surely be demagnétizedn angithe tuent rsensingzpradision atthe tine?6fisubsequent driving can
be enhanced. In this descriP ion, the structure of FIG. 9, 15 which includes the protection operation

“unit 115 and alarm issuanc umeil%‘,lﬁgél[)egﬁje&@ﬁfbliﬁ@&.uﬂwef%é%ﬁfjeﬁﬂédiﬁ%%t, however, is

similarly applicable {0, s+ range {Yes in step H17)}, the control device 110
5 closes the door of the elevator door and transitions to
the preparation for subsequent driving (step HI18).

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

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

20 (Ninth Embodiment)

Next, a ninth embodiment of the invention is
described.

The first embodiment is configured to execute the
demagnetization controel of the current sensor when the

25 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



the structure of FIG. 1 (the first embodiment) or the structure of FIG. 6 (the third embodiment). 20
(Ninth Embodiment) Next, a ninth embodiment of the invention is described. The first embodiment is
configured to execute the demagnetization control of the current sensor when the 25 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 - 38 is started. Next, referring to the structure of
FIG. 9 (the fourth embodiment) by way of example, a progess. operation of the ninth embodiment is
described. 5 FIG. 15 is a flowchart illustrating the process ™ operation of the control device of the
elevator according to the ninth embodiment. Upon occurrence of a car call or a hall call (Yes in step
111), a driving instrugtion, issipputito the 1.0 control device 110. Thereby, the control device 110 first
executes the demagnetization control of the current sensor 105A, 105B and sets the current sensor
105A, 105B in a clear statéifsteép 112y dheidemagnetization controlmay beraxecuted(byel5 supplying
a preset sweep current to the current sensor
fourth embodiment) by way of example, a process
operation of the ninth embodiment is described.
5 FIG. 15 is a flowchart illustrating the process
operation of the control device of the elevator
according to the ninth embodiment.
Upon occurrence cof 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
1054, 105B in a clear state (step I12).
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 blas current and
20 supplying it to the current sensor 105A, 105B in a
short tTime period.
After the demagnetization control, the control
device 110 detects the output voltage of the current
sensor 105A, 105B (step I13) and determines whether the
25 output voltage value is within the preset range of

normal values (step I14). If the output voltage value

exceeds the preset range (No in step I114), the control



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 period. After the
demagnetization control, the control device 110 detects the output voltage of the current sensor
105A, 105B (step 113) and determines whether the 25 output voltage value is within the preset range
of normal values (step 114). If the output voltage value gxceeds the preset range (No in step 114),
the control 39 device 110 determines that the current sensor 105A, 105B is faulty. Immediately
thereafter, the control device 110 activates the protection operation unit 115 and halts the service
driving of the elevatoe (step 51119) dwdeactivates the:alarmn issuance: unit 44646 issuesan alarm
reporting an abnormality (step 120). If the output voltage value falls within the preset range (Yes in

step 114), the controfdevide 116 ddrtrols TEEMAHAG B the-iRvEREEd6Vice 12 &Ft0 Sthrts driving
T o el IeRLT I s e T e e e A9 o
elevator door and transitiens te;thenpreparation:fofiriving of the elevator (step
5 I19) and activates the alarm issuance unit 116 to issue
an alarm reporting an abnormality (step I120).

If the ocutput voltage value falls within the
preset range (Yes in step I14), the control device 110
controls the driving of 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 docr of the
elevator door and transitions to the preparation for

15 subseqguent driving (step I18).

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

20 which is supplied from the inverter device 104 to the
moter 106, is detected by the current senscr 105A,
1058, 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

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



15 subsequent driving (step 118). 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, 20 which is supplied from the inverter device 104 to the motor
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 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 40 started. Thereby, as in the
first embodiment, the current sensor 105A, 105B is restored in the reset state and accurate current
detection can alwaysther performe@d=Bassd onthe curreat alue thatig detactedt 5 byribe current
sensor 105A, 105B, speed control with high accuracy can be executed. In this description, the
structure of FIG. 9, WHi&l¥ Thclfifeésthé protettion Operaton- it P15 dnd lalbkfi igstighee unit 116, has

e L AT ot s Sl plele g o
invention is not limitedr formed. Based on the current value that is detected
H by the current sensor 105A, 105B, speed contrcel with
high accuracy can be executed.

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, 1s 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. 1In

15 practice, the structural elements can be modified
without departing from the spirit of the invention,
Various modes can be made by properly combining the
structural elements disclesed 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 1s restored to the reset state.

Thereby, a detection error due to the residual magnetic



directly to the above-described embodiments. In 15 practice, the structural elements can be modified
without 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 41 flux is eliminated, and high-accuracy speed control can always be
executed by exact ctitrent dletectioni n42 WHAINS GLAMEDR dSrkoA coptrebdeviee ofan elevator
which detects a current, which is supplied from an inverter device to a motor, by a magnetic-type
current sensor, and tbHiroRs BFivirgoTHRE thverter HeviceBirtherbasista detattion value of the
detected current, comprising: a demagnetization control unit which supplies, in a short time period at a
timing associated with an opera ion of the elevator, a current for demagnetizing a residual magnetic



flux of 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 demagnetization control unit supplies to the current
sensor a sweep current which attenuates from a preset initial value within a predetermined time
period with a predetermined frequency. 3. The contro} glevice of an elevator according to claim 1,
wherein the demagnetization control unit 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. claimr].,;whereginihveydemagnetization control unit executes
a demagnetization control after turning off power supply to the current sensor. 5. The control device
of an elevator accordingtot43 lclaifi i avhéreim theedémagnetizatiorl cohtfot ohit executes a

demagnetizatiggrgn%n;rol in acase where an a normalig}/ is“._dreteqedjiﬂn an output from the current
sensor. 5 5. The dontrol device of an elevator actrding to “craint 5 SfurfAer compfiting: a protection
operation unitwhich petforms a,predeteryined protegtionqperation ina case where an abnormality

is detected once again in the output from 10 the current sensor after the demagnetization control is
driving of the inverter device on the basis of a detection

value of the detected current, comprising:

a demagnetization control unit which supplies, in a

short time period at a timing associated with an operation of

the elevator, & current for demagnetizing a residual magnetic

Tlux of 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 demagnetization control unit supplies to

the current sensor a sweep current which attenuates from a

preset initial value within a predetermined time period with a

predetermined freguency.

3. The contrel device of an_elevator according to claim 1,
wherein the demagnetization control unit calculates a current
corresponding te an output of the current sensor, and supplies
the current as a reverse-blas current to the current sensor.

4. The control device of an elevator according to

ciaim 1, wherein the demagnetization control unit executes a
demagnetization control after turning off power supply to the
current sensor.

5. The control device of an elevator according to



executed by the demagnetization control unit; and an alarm issuance unit which issues an alarm
reporting an abnormality in cooperation with the protection operation 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 29flev§tor. 8. The control device of 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 gfithe; eleyatards finished 19.-Ehe controldevice of an elevator according to 44

claim 1, wherein the demagnetization control unit executes a demagnetization control in a case where
an output value of the €grent senstimis arprésetnvalue o anereawhem devingof the elevator is

stopped. 5 10. The control device of an elevator according to claim 1, wherein the demagnetization
control unit execute¥ ' a&MagnElzatorfEdritfof Wheha BBorCdfta tel&Vatdr 19:6p&ed &Rér driving of

the elevator is stopped.. .,

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

a proctection 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 senscor 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
protection operation 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 of 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



10 11. The control device of an elevator according to claim 1, wherein the demagnetization control
unit executes demagnetization control when driving of the elevator is started.
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claim 1, whereih the demagnetization control 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 is stopped.

5 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 is opened after driving of the elevator is
stopped.

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

elevator is started.



