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Description

THCHNICAL FIELD

[0001] The present invention relates to a controller for
use with passenger conveyors, such as variable-speed
escalators or moving sidewalks, as well as to a passenger
conveyor.

BACKGROUND ART

[0002] There has already been available a passenger
conveyor whose drive motor is driven by way of a con-
verter connected to utility power while its speed is con-
verted.
[0003] In this case, a three-phase AC current of given
frequency supplied for utility power is converted to a volt-
age-variable, frequency-variable three-phase AC current
by means of a conversion device, and the thus-converted
three-phase AC current is supplied to the motor. More
specifically, a three-phase AC current which is lower in
frequency than utility power is output, thereby driving the
motor at low speed. The frequency is gradually increased
by means of the conversion device. When the frequency
of the three-phase AC current becomes close to the fre-
quency of utility power, the motor is connected to utility
power and driven at high speed.
[0004] As described in, e.g., Japanese Patent Publi-
cation 5752/1993, and US-A-4748394 some of the relat-
ed-art passenger conveyor controllers are provided with
a synchronism detector. A three-phase AC current output
from the conversion device is brought into synchronism
with a three-phase AC current of utility power, and the
connection between the electric motor and the conver-
sion device switches to the connection between the elec-
tric motor and utility power.
[0005] In such a related-art passenger conveyor con-
troller equipped with the synchronism detector, when a
passenger conveyor is switched from low-speed opera-
tion to high-speed operation, synchronism between the
frequency of a three-phase AC current output from the
conversion device and the frequency of a three-phase
AC current output from utility power is detected, thereby
switching power. Thus, switching between low-speed op-
eration and high-speed operation is effected smoothly,
thereby lowering switching shock or noise due to switch-
ing.
[0006] However, the synchronous detector has a com-
plicated structure and is expensive.
[0007] Switching of the passenger conveyor between
low-speed operation and high-speed operation is per-
formed while no passengers are using the conveyor. In
short, when no passengers are using the conveyor, the
conveyor is operated at low speed. Before passengers
ride the passenger conveyor, the conveyor is switched
to high-speed operation so as to convey the passengers
at high speed. Hence, in such a case, even when a syn-
chronism detector is not employed, passengers are not

directly subjected to switching shock or noise. However,
drive components constituting the passenger conveyor
may suffer switching shock or noise.
[0008] The present invention has been conceived to
solve the foregoing drawbacks and is aimed at providing
a passenger conveyor controller and a passenger con-
veyor which are less costly and highly reliable and which
can reduce switching shock or noise without use of a
synchronism detector.

DISCLOSURE OF THE INVENTION

[0009] As described above, according to the present
invention, when switching from low-speed operation to
high-speed operation is effected, a drive motor connect-
ed to a conversion device connected to utility power is
disconnected from the conversion device. Subsequently,
the motor is connected directly to the utility power while
a residual voltage of the motor is lowered. Further, even
when switching from high-speed operation to low-speed
operation is effected, the drive motor connected directly
to the utility power is disconnected from the utility power.
Subsequently, the motor is connected to the foregoing
conversion device while the residual voltage of the motor
remains in a low state. As a result, there can be achieved
switching action between low-speed operation and high-
speed operation without involvement of switching shock
or noise, by means of a low cost configuration.
[0010] The present invention relates to the foregoing
improved passenger conveyor controller, wherein a drive
motor is disconnected from a conversion device when
switching from low- speed operation to high- speed op-
eration is effected. After a given period of time, the drive
motor is connected to utility power. Further, at the time
of switching being effected from high-speed operation to
low-speed operation, a drive motor is disconnected from
utility power. After a given period of time, the drive motor
is connected to the conversion device. As a result, switch-
ing between low-speed operation and high-speed oper-
ation can be achieved without involvement of switching
shock or noise and by means of a low-cost configuration.
[0011] The present invention relates to the foregoing
improved passenger conveyor controller equipped with
a residual voltage sensor for sensing a residual voltage
of the drive motor. When switching from low-speed op-
eration to high-speed operation is effected, the drive mo-
tor is disconnected from the conversion device. After de-
tection that the residual voltage has dropped to or below
a certain value, the drive motor is connected to utility
power. Further, when switching from high-speed opera-
tion to low-speed operation is effected, the drive motor
is disconnected from utility power. After detection that
the residual voltage has dropped to or below a certain
value, the drive motor is connected to the conversion
device. As a result, switching between low-speed oper-
ation and high-speed operation can be achieved without
involvement of switching shock or noise and by means
of a low-cost configuration.
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[0012] The present invention relates to the foregoing
improved passenger conveyor equipped with a load de-
vice for reducing a residual voltage of the drive motor.
After the motor has been disconnected from the conver-
sion device or utility power, the motor is connected to the
load device. As a result, the residual voltage of the drive
motor can be reduced actively, thereby shortening a
switching time and lessening switching shock.
[0013] The present invention relates to the foregoing
improved passenger conveyor, when operation is
switched from low-speed operation to high-speed oper-
ation, one of a plurality of drive motors connected to a
conversion device connected to utility power is discon-
nected from the conversion device. Subsequently, while
a residual voltage of the motor has dropped, all of the
motors are connected directly to the utility power. Further,
even at the time of switching of operation from high-speed
operation to low-speed operation, all of the drive motors
connected directly to utility power are disconnected from
the utility power. Subsequently, while the residual volt-
ages of the motors have dropped, some of the motors
are connected to the conversion device. As a result, the
residual voltages of the motors can be diminished quick-
ly, thereby lessening switching shock.
[0014] The present invention relates to the foregoing
improved passenger conveyor controller, wherein some
of drive motors are disconnected from the conversion
device at the time of switching of operation from low-
speed operation to high-speed operation. After a given
period of time, all the motors are connected to utility pow-
er. Further, all the motors are disconnected from the utility
power when operation is switched from high-speed op-
eration to low- speed operation. After a given period of
time, some of the motors are connected to the conversion
device. As a result, the residual voltages of the motors
can be diminished quickly, thereby lessening switching
shock.
[0015] The present invention relates to the foregoing
improved passenger conveyor controller equipped with
a residual voltage sensor for sensing residual voltages
of drive motors. When switching is effected from low-
speed operation to high-speed operation, some of the
drive motors are disconnected from the conversion de-
vice. After detection that the residual voltages have
dropped to or below a certain value, all the drive motors
are connected to utility power. Further, when switching
from high-speed operation to low-speed operation is ef-
fected, all the drive motors are disconnected from utility
power. After detection that the residual voltages have
dropped to or below a certain value, some of the drive
motors are connected to the conversion device. As a re-
sult, residual voltages of the motors can be diminished
quickly, thereby lessening switching shock.
[0016] The present invention relates to the foregoing
improved passenger conveyor controller equipped with
a load device for reducing residual voltages of a plurality
of drive motors. After some or all of the motors have been
disconnected from the conversion device or utility power,

the motor is connected to the load device. As a result,
the residual voltages of the motors can be diminished
actively, and hence shortening of a switching time and
reduction of switching shock can be effected.
[0017] The present invention relates to the foregoing
improved passenger conveyor controller equipped with
a passenger sensor for sensing presence/absence of us-
ers of the conveyor. When users are detected, the pas-
senger conveyor is switched from low- speed operation
to high-speed operation. If no users are detected, the
passenger conveyor is switched from high- speed oper-
ation to low-speed operation. As a result, changing of
speed of the passenger conveyor can be effected in ac-
cordance with presence/absence of users with a high
level of reliability and by means of a low cost configura-
tion.
[0018] The present invention relates to a passenger
conveyor equipped with the foregoing passenger con-
veyor controller. As a result, switching of operation be-
tween high-speed operation and low-speed operation
can be effected without involvement of switching shock
or noise.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Fig. 1 is a schematic diagram of a motor circuit of
the passenger conveyor controller according to the
first embodiment of the present invention.
Fig. 2 is a schematic diagram of a control circuit of
the passenger conveyor controller according to the
first embodiment of the present invention.
Fig. 3 is a schematic diagram of a control circuit fol-
lowed Fig. 2.
Fig. 4 is a illustration showing voltage waveforms
appearing at the time of power supply switching ac-
cording to the a control circuit of the passenger con-
veyor controller of the first embodiment of the
present invention.
Fig. 5 is a illustration showing voltage waveforms
according to the a control circuit of related art corre-
sponding to Fig. 4
Fig. 6 is a control circuit diagram showing the pas-
senger conveyor controller according to the second
embodiment of the present invention.
Fig. 7 is a power circuit diagram of the passenger
conveyor controller according to the third embodi-
ment of the present invention.
Fig. 8 is a control circuit diagram of the passenger
conveyor controller according to the third embodi-
ment of the present invention.
Fig. 9 is a chart showing a waveform of a voltage
arising at the time of switching of power of the pas-
senger conveyor controller according to the third em-
bodiment of the present invention.
Fig. 10 is a power circuit diagram of a passenger
conveyor controller according to the fourth embodi-
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ment of the present invention.
Fig. 11 is a control circuit diagram according of the
passenger conveyor controller to the fourth embod-
iment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0020] The present invention will be described in more
detail by reference to the accompanying drawings.
[0021] By reference to Figs. 1 through 5, a passenger
conveyor controller according to a first embodiment of
the present invention will now be described. Fig. 1 is a
schematic diagram of amotor circuit of the passenger
conveyor controller according to the first embodiment.
Figs. 2 and 3 are schematic diagrams of a control circuit.
Figs. 4 and 5 are illustrations showing voltage waveforms
appearing at the time of power supply switching.
[0022] As shown in Figs. 1 through 3, R, S, and T de-
note three-phase utility power; and + and - denote DC
control power sources. Reference numeral 1 designates
a variable-voltage, variable-frequency device (hereinaf-
ter referred to as a "VVVF device") for converting three-
phase AC currents, for the three-phase utility power R,
S, and T, to a three-phase voltage-variable, frequency-
variable AC current. The VVVF device 1 has a converter
1A for converting a three-phase AC current into a DC
current; a smoothing capacitor 1B connected to an output
terminal of the converter 1A; and an inverter 1C which is
connected to the smoothing capacitor 1B and converts
the DC current to a three-phase AC current. Reference
numeral 2 designates an induction motor (a drive motor)
for driving a passenger conveyor connected to the AC-
side of the inverter 1C.
[0023] Reference numeral 3 designates safety switch-
es; 4 designates a stop switch; 5 designates a start-up
switch; 6 designates an electromagnetic contactor for as-
cending purpose (hereinafter called as an "ascending
contactor"); 6a through 6d designate normally-open con-
tact points of the contactor 6; 6e designates a normally-
closed contact point of the same; 7 designates an elec-
tromagnetic contactor for descending purpose (herein-
after called a "descending contactor"); 7a through 7d des-
ignate normally-open contact points of the contactor 7;
7e designates a normally-closed contact point of the
same; 8 designates an operation relay; 8a and 8b des-
ignate normally-open contact points of the relay 8; and
9 designates a manual speed changeover switch.
[0024] Reference numeral 10 designates a low-speed
relay; 10a and 10b designate normally-open contact
points of the relay 10; 10c designates a normally-open
timed contact point of the same; 10d through 10f desig-
nate normally-closed contact points of the same; 11 des-
ignates a high-speed relay; 11a through 11c designate
normally-open contact points of the relay 11; 11d desig-
nates a normally-open timed contact points of the same;
11e designates a normally-closed contact point of the
same; 12 designates a contact point which is closed when

the frequencies of the AC power supply R, S, and T have
become equal to an output frequency of the VVVF device
1; 13 designates a power supply frequency detection re-
lay; 13a designates a normally-open contact point of the
relay 13; 13b designates a normally-closed contact point
of the same; 13c designates a normally-closed timed
contact point of the same; 14 designates a VVVF device
activation relay; 14a designates a normally-open contact
point of the relay 14; 14b designates a normally-closed
contact point of the same; 15 designates a switching time
setting relay; 15a designates a normally-open timed con-
tact point of the relay 15; and 15b designates a normally-
closed contact point of the same.
[0025] Reference numeral 16 designates an electro-
magnetic contactor for the VVVF device (hereinafter re-
ferred to as a "VVVF device contactor"); 16a through 16d
designate normally-open contact points of the contactor
16; 16e designates a normally-closed contact point of
the same; 17 designates an electromagnetic contactor
for a power supply (hereinafter referred to as a "power
supply contactor"); 17a through 17c designate normally-
open contact points of the same; and 17d designates a
normally-closed contact point of the same.
[0026] The operation of the passenger conveyor con-
troller according to the first embodiment will now be de-
scribed.
[0027] The general outline of switching from low-speed
operation to high-speed operation will first be described.
[0028] The VVVF device 1 converts an AC current of
the utility power R, S, T into an AC current having a fre-
quency lower than that of the utility power R, S, T, thereby
driving the motor 2 by way of the contact points 16a
through 16c, the contact points 6a through 6c, and the
contact points 7a through 7c. In short, a low-speed circuit
is closed (or turned on), thus constituting a closed circuit.
Then, the frequency of the AC current is gradually in-
creased. When the frequency of the AC current has
reached the frequency of the utility power R, S, T, the
contact points 16a through 16c are opened, thus tempo-
rarily disconnecting the motor 2 from the VVVF device
1. Thus, the low-speed circuit is opened (turned off),
thereby constituting an open circuit. After lapse of a given
period of time, the contact points 17a through 17c are
closed only after a residual voltage remaining in the motor
2 has diminished. The motor 2 is connected directly to
the AC power supply R, S, T, thereby switching to high-
speed operation. In short, the high-speed circuit is
closed, thereby constituting a closed circuit.
[0029] The detailed operation of the passenger con-
veyor will now be described.
[0030] First, an ascending operation for the passenger
conveyor from low speed to high speed is performed in
the following manner.
[0031] When the start-up switch 5 is turned to an as-
cending side, the ascending contactor 6 is energized by
way of a path of +, 3, 4, 5, 7e, 6, and -. The contact points
6a through 6d are closed, and the contact point 6e is
opened. The operation relay 8 is energized as a result
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of closing of the contact point 6d, thereby closing the
contact points 8a and 8b. If the speed changeover switch
9 remains in a low-speed position at this time, the low-
speed relay 10 is energized by way of a path of +, 8a, 9,
10, and -. As a result of closing of the contact point 10a,
the low-speed relay 10 is self-held. Further, the contact
point 10b is also closed, so that the contact points 10d
through 10f are opened. The timed contact point 10c is
closed after lapse of a given period of time.
[0032] The VVVF device activation relay 14 is ener-
gized by way of a path of +, 8b, 10b, 15b, 14, -, thereby
closing the contact point 14a and opening the contact
point 14b. As a result of closing of the contact point 14a,
the VVVF device contactor 16 is energized by way of a
path of +, 8b, 14a, 13c, 17d, 16, -, thereby closing the
contact points 16a through 16d and opening the contact
point 16e. Since the contact point 10c and the contact
point 16d are closed, a low-speed start-up instruction is
output, and the VVVF device 1 is activated. The output
frequency rises to a low frequency as compared with that
of the utility power R, S, T. Then, an electromagnetic
brake (not shown) is released, and the motor 2 starts
low-speed ascending operation.
[0033] When the speed changeover switch 9 is turned
to a high-speed position, the high-speed relay 11 is en-
ergized along a path of +, 8a, 9, 11, -, thereby closing
the contact points 11a through 11d and opening the con-
tact point 11e. As a result of opening of the contact point
11e, the low-speed relay 10 is de-energized, thereby
opening the contact points 10a through 10c and closing
the contact points 10d through 10f. As a result, the high-
speed relay 11 is self-held. As a result of closing of the
contact point 11b, the VVVF device activation relay 14
is held in an energized state.
[0034] The timed contact point 10c is opened, and the
timed contact point 11d is closed, thereby outputting a
high-speed operation instruction. The output frequency
of the VVVF device 1 is increased toward a frequency
equal to that of the utility power R, S, T, thereby accel-
erating the motor 2. When the output frequency of the
VVVF device 1 has become equal to the frequency of
the utility power R, S, T, the contact point 12 is closed.
Further, the power frequency detection relay 13 is ener-
gized, and the contact point 13a is closed. In addition,
the contact point 13b and the timed contact point 13c are
opened. Since, the contact point 10b has already been
opened, the VVVF device activation relay 14 is de-ener-
gized as a result of opening of the contact point 13b.
Thus, the contact point 14a is opened, and the contact
point 14b is closed.
[0035] As a result of opening of the contact point 14a,
the VVVF device connection contactor 16 is de-ener-
gized, thereby opening the contact points 16a through
16d and closing the contact point 16e. Further, as a result
of closing of the contact point 14b, the switching time
setting relay 15 is energized along a path of+, 8b, 13a,
11c, 10e, 14b, 15, -. After lapse of a predetermined period
of time, the timed contact point 15a is closed. The power

supply contactor 17 is energized along a path of +, 8b,
15a, 16e, 17, -, thereby closing the contact points 17a
through 17c and opening the contact point 17d.
[0036] The VVVF device 1 accelerates the motor 2 up
to a level equal to the frequency of utility power R, S, T.
The motor 2 is temporarily disconnected from the VVVF
device 1, thus performing idle running. Subsequently, the
motor 2 is connected to the utility power R, S, T, thus
performing a high-speed operation.
[0037] The same also applies to a descending opera-
tion for the passenger conveyor, and hence detailed ex-
planation thereof is omitted.
[0038] Figs. 4 and 5 show waveforms of voltages de-
veloping when switching between the VVVF device con-
tactor 16 and the power supply contactor 17 is effected.
It is assumed that a phase difference between the wave-
form of a voltage V1 of the utility power R, S, T and the
waveform of a voltage V2 applied to the motor 2 is max-
imum at this time.
[0039] As shown in Fig. 4, when the operation to be
performed by the inverter 1C during an operation time
T1 is finished, the motor 2 is disconnected from the VWF
device 1, thus performing idle running. The applied volt-
age V2 attenuates within a changeover time T2 defined
by the switching time setting relay 15.
[0040] After completion of the switching time T2, the
motor 2 is connected to the utility power R, S, T, thereby
entering a normal operation time T3. When the switching
time T2 is ensured, a switching operation involving low
switching shock can be achieved, as indicated by A, with-
out involving occurrence of synchronism between an out-
put from the VVVF device 1 and an output from the utility
power R, S, T. The reason for this is that, as a result of
idle running of the motor 2, a residual voltage V3 lowers,
thereby lessening switching shock. Desirably, the switch-
ing time assumes a value of about 0. 7 second, thereby
diminishing attenuation of speed of the passenger con-
veyor.
[0041] As illustrated in Fig. 5, when the motor 2 has a
short switching time T4; that is, an idle-running time, a
residual voltage V4 does not become small. As indicated
by B, switching shock becomes great.
[0042] Next, a descending operation for the passenger
conveyor from a high- speed operation to a low- speed
operation is performed in the following manner.
[0043] It is assumed that a high-speed ascending op-
eration is being performed while the power supply con-
tactor 17 is energized and the motor 2 is connected to
the utility power R, S, T. At this time, when the speed
changeover switch 9 is turned to a low-speed position,
the low-speed relay 10 is energized, and the contact point
10d is opened, thus de-energizing the high-speed relay
11. The contact point 10e is opened, thus de-energizing
the switching time setting relay 15. As a result, the timed
contact point 15a is opened. Accordingly, the power sup-
ply contactor 17 is de-energized, and the motor 2 is dis-
connected from the utility power R, S, T.
[0044] As a result of the switching time setting relay 15
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being de-energized, the contact point 15b is closed. At
this time, since the contact point 10b remains closed, the
VVVF device activation relay 14 is energized, and the
contact point 14a is closed. In contrast, the contact point
10f is opened by means of energization of the low-speed
relay 10. After lapse of a predetermined period of time,
the timed contact 13c is closed. Accordingly, the VVVF
device contactor 16 is energized by way of a path of +,
8b, 14a, 13c, 17d, 16, -. The motor 2 is then connected
to the VVVF device 1. More specifically, the motor 2 is
temporarily disconnected from the utility power R, S, T,
thus performing idle running. Subsequently, the motor 2
is connected to the VVVF device 1.
[0045] As in the case of switching from low-speed op-
eration to high-speed operation mentioned previously,
the motor 2 is connected to the VVVF device 1 after the
residual voltage of the motor 2 has dropped. Hence,
switching shock can be lessened.
[0046] Subsequently, the timed contact 11d is opened
after lapse of a given period of time following de-ener-
gizing of the high-speed relay 11. After lapse of a given
period of time following de-energizing of the low-speed
relay 10, the timed contact 10c is closed. As a result, the
output frequency of the VVVF device 1 shifts from the
frequency of the utility power R, S, T to a lower set fre-
quency, and the motor 2 is decelerated.
[0047] In this way, after the residual voltage V3 of the
motor 2 has dropped from a voltage level obtained when
the motor 2 is disconnected from the VVVF device 1 or
the utility power R, S, T; namely, after a given period of
time has elapsed from when the motor 2 is disconnected
from the VVVF device 1 or the utility power R, S, T, the
motor 2 is connected to the utility power R, S, T or the
VVVF device 1. Hence, switching operation can be per-
formed without involvement of switching shock or noise
and by means of a low-cost configuration.
[0048] Fig. 6 describes a passenger conveyor control-
ler according to a second embodiment of the present
invention. Fig. 6 is a control circuit diagram showing the
passenger conveyor controller according to the second
embodiment. Figs. 1, 2, 4, and 5 are employed also in
connection with the second embodiment.
[0049] As shown in Fig. 6, reference numeral 11f des-
ignates a normally-open contact point of the high-speed
relay 11; 13d designates a normally-open contact point
of the power supply frequency detection relay 13; 13e
designates a normally-closed contact point of the same;
16f designates a normally-open contact point of the
VVVF device contactor 16; 16g and 16h designate nor-
mally-closed contact points of the same; 17e designates
a normally-open contact point of the power supply con-
tactor 17; 17f through 17h designate normally-closed
contact points of the same; 21 designates a residual volt-
age detector for detecting a residual voltage of the motor
2; 21a designates a normally-open contact point of the
residual voltage detector 21; 22 designates a residual
voltage detection relay; and 22a through 22d designate
normally-open contact points of the residual voltage de-

tection relay 22.
[0050] The operation of the passenger conveyor ac-
cording to the present embodiment performed when
switching from high-speed operation to low-speed oper-
ation is effected will now be described. Provided that the
motor 2 is connected to the utility power R, S, T and
performing a high-speed ascending operation and that
the speed changeover switch 9 remains in a low-speed
position, the low-speed relay 10 is energized, and the
high-speed relay 11 is de-energized, as has been de-
scribed in connection with the first embodiment. Since
the contact point 11f is opened, the power contactor 17
is de-energized. Further, the contact point 14a remains
opened, and hence the VVVF device contactor 16 is also
de-energized, and the motor 2 performs an idle running
operation. Further, the contact points 16h and 17h remain
closed, and the residual voltage detector 21 starts de-
tecting a residual voltage.
[0051] As a result of idle running of the motor 2, the
residual voltage drops . When the residual voltage has
dropped to or below a predetermined level, the contact
point 21a is closed. Then, the residual voltage detection
relay 22 is energized, and the contact points 22a through
22d are closed. As a result of closing of the contact point
22a, the VVVF device activation relay 14 is energized,
thereby closing the contact point 14a. The VVVF device
contactor 16 is then energized, thereby switching the mo-
tor 2 to the VVVF device 1. Simultaneously, as a result
of closing of the contact point 16f, the residual voltage
detection relay 22 is held.
[0052] The motor 2 is temporarily disconnected from
the utility power R, S, T and performs idle running. Sub-
sequently, the motor 2 is connected to the VVVF device
1. After lapse of a given period of time following de-en-
ergizing of the high-speed relay 11, the timed contact
point 11d is opened. If the timed contact point 10c is
closed after lapse of a given period of time following en-
ergizing of the low-speed relay 10, the output frequency
of the VVVF device 1 shifts from the frequency of utility
power R, S, T to a lower set frequency, thereby deceler-
ating the motor 2.
[0053] In this way, switching is performed after a drop
in residual voltage has been checked, and hence switch-
ing operation can be realized with a higher degree of
reliability and through use of a low-cost configuration.
[0054] By reference to Figs. 7 through 9, a passenger
conveyor controller according to a third embodiment of
the present invention will be described. Fig. 7 is a power
circuit diagram of the passenger conveyor controller ac-
cording to the third embodiment; Fig. 8 is a control circuit
diagram; and Fig. 9 is a chart showing a waveform of a
voltage arising at the time of switching of power. Here,
Fig. 2 is also employed for the third embodiment.
[0055] As shown in the drawings, reference numeral
14c designates a normally-open contact point of the
VVVF device activation relay 14; 15c designates a nor-
mally-open contact point of the switching time setting re-
lay 15; 16i designates a normally-closed contact point of
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the VVVF device contactor 16; 17i designates a normally-
closed contact point of the power supply contactor 17;
23 designates an electromagnetic contactor for use in
connecting a load (hereinafter referred to as a "load con-
nection contactor"); 23a through 23c designate normally-
open contact points of the contactor 23; 23d and 23e
designate normally-closed contact points of the same;
24 designates a disconnect time setting relay; 24a des-
ignates a normally-closed timed contact point of the relay
24; and 25 designates a load device, such as a resistor
or a reactor, which is removably connected to the motor
2 by way of the contact points 23a through 23c. In other
respects, the passenger conveyor according to the
present embodiment is identical with those shown in Figs.
1 and 3.
[0056] The operation of the passenger conveyor ac-
cording to the third embodiment will now be described.
The passenger conveyor of the present embodiment dif-
fers from the previously-described passenger conveyors
only in switching operation. Only the difference will now
be described.
[0057] The contact point 10b is closed during low-
speed operation. When the speed changeover switch 9
shown in Fig. 2 is turned to the high-speed position in
this state, the high-speed relay 11 is energized, as men-
tioned previously. The contact point 11b is closed, and
hence the VVVF device activation relay 14 is held in an
energized state. Now, since the high-speed relay 11 is
energized, the output frequency of the VVVF device 1
increases so as to become equal to that of the utility pow-
er R, S, T, thus accelerating the motor 2.
[0058] When the output frequency has become equal
to that of the utility power R, S, T, the power supply fre-
quency detection relay 13 is energized, and the contact
point 13a is closed. Further, the timed contact point 13c
is opened. As a result of opening of the timed contact
point 13c, the VVVF device contactor 16 is de-energized,
so that the motor 2 is disconnected from the VVVF device
1 and performs idle running. Further, as a result of closing
of the contact point 13a, the switching time setting relay
15 is energized, thereby closing the contact point 15c
(the contact point 14c remains open at this time). Accord-
ingly, the load connection contactor 23 is energized by
way of a path of +, 8b, 15c, 16i, 17i, 24a, 23, -, and the
contact points 23a through 23c are closed.
[0059] Since the load device 25 is connected to the
motor 2, the residual voltage of the motor 2 drops. Fur-
ther, as a result of closing of the contact point 15c, the
disconnection time setting relay 24 is energized. After
lapse of a predetermined period of time, the timed contact
point 24a is opened. Hence, the load connection contac-
tor 23 is de-energized, thereby opening the contact points
23a through 23c. Then, the load device 25 is disconnect-
ed from the motor 2. As a result of energizing of the
switching time setting relay 15, the timed contact point
15a is closed after lapse of a predetermined period of
time. Hence, the power contactor 17 is energized, there-
by closing the contact points 17a through 17c.

[0060] In short, the motor 2 is accelerated by the VVVF
device 1 up to the frequency of the utility power R, S, T
and is temporarily disconnected from the VVVF device
1, thus performing idle running. Further, the motor 2 is
connected to the load device 25 and later connected to
the utility power R, S, T, thereby performing idle running.
[0061] Fig. 9 shows a waveform of the voltage appear-
ing when switching between the VVVF device contactor
16 and the power supply contactor 17 is effected. As a
result of connection of the load device 25, after lapse of
a given period of time T5 the residual voltage of the motor
2 drops in the manner as designated by C. As a result,
the resultant switching shock becomes smaller.
[0062] In the third embodiment, the load device 25 is
disconnected after expiration of time limit of the discon-
nection time setting relay 24. However, it is evident that
the load device 25 may be disconnected by use of the
previously-described residual voltage detector 21 when
a residual voltage has dropped to and below a predeter-
mined value.
[0063] In this way, the energy of the motor 2 is actively
consumed by use of the load device 25. Hence, short-
ening of a switching time and lessening of switching
shock can be effected.
[0064] By reference to Figs. 10 and 11, a passenger
conveyor controller according to a fourth embodiment of
the present invention will now be described. Fig. 10 is a
power circuit diagram of a passenger conveyor controller
according to the fourth embodiment. Fig. 11 is a control
circuit diagram. Figs. 2 and 9 can be employed also in
connection with the fourth embodiment.
[0065] As illustrated, reference numeral 2A designates
an induction motor (drive motor) for driving a passenger
conveyor and connected to the motor 2 by way of the
contact points 23a through 23c; 11g designates a nor-
mally-open contact point of the high-speed relay 11; 13f
designates a normally-open contact point of the power
supply frequency detection relay 13; and 23d designates
a normally-open contact point of the load connection con-
tactor 23. In other respects, the passenger conveyor is
identical with those shown in Figs. 1 and 8.
[0066] The operation of the passenger conveyor ac-
cording to the fourth embodiment will now be described.
In the present embodiment, a passenger conveyor hav-
ing a plurality of motors 2 and 2A is controlled. The
present embodiment is analogous to the third embodi-
ment, and hence the primary point of the present embod-
iment will be described.
[0067] When the passenger conveyor is operated at
low speed, only one of the plurality of motors 2 and 2A
drives the passenger conveyor by means of energizing
of the VVVF device contactor 16. Switching to high-speed
operation arises, and the output frequency of the VVVF
device 1 becomes equal to the frequency of the utility
power R, S, T. At this time, the timed contact 13c is
opened, and the VVVF device contactor 16 is de-ener-
gized. The motor 2 is then disconnected from the VVVF
device 1.
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[0068] When the contact point 16f is closed as a result
of de-energization of the VVVF device contactor 16, the
load connection contactor 23 is energized, because the
contact points 11g and 13f are closed. Then, the contact
points 23a through 23c are closed, thereby connecting
the motor 2 to the induction motor 2A. When the contact
point 23d is closed, the contact point 16e remains closed.
Hence, the power supply contactor 17 is energized, and
the motors 2 and 2A are connected to the utility power
R, S, T. Since the load connection contactor 23 remains
energized, the motors 2 and 2A drive the passenger con-
veyor at high speed.
[0069] The waveform of a voltage developing at the
time of switching action is as illustrated in Fig. 9. By
means of the motor 2 being connected to the induction
motor 2A, the residual voltage of the motor 2 diminishes
quickly, thereby lessening switching shock.
[0070] In each of the foregoing embodiments, the
speed of the passenger conveyor is switched by means
of the manual speed changeover switch 9. However,
speed may be changed automatically. More specifically,
the passenger conveyor may be provided with a passen-
ger sensor (not shown) for sensing the presence or ab-
sence of a user. If no use is detected, the VVVF device
1 produces an AC current having a frequency lower than
that of the utility power R, S, T, thereby operating the
motor 2 at low speed. If a user is detected in this state,
the frequency of the AC current is gradually increased.
When the frequency of the AC current has become close
to that of the utility power R, S, T, the motor 2 is connected
to the utility power R, S, T, thereby operating the motor
2 at high speed.
[0071] In contrast, if no user is detected during high-
speed operation, the VVVF device 1 produces an AC
current having the same frequency as that of the utility
power R, S, T. After having been disconnected from the
utility power R, S, T, the motor 2 is connected to the VVVF
device 1, thereby operating the motor 2 at low speed.
The switching means described in connection with the
foregoing embodiments can be applied to switching be-
tween the high-speed and low-speed operations.
[0072] The respective embodiments have described
circuits constituted of relays and contact points. Needless
to say, the circuit can be embodied in a computer pro-
gram.
[0073] Also, it goes without saying that the present in-
vention is not limited to the above-described embodi-
ments and that the embodiments are susceptible to mod-
ifications other than those implied in the respective em-
bodiments, as required. Further, the numbers, positions,
and geometries of the constituent members are not lim-
ited to those described in connection with the embodi-
ments. There may be employed a preferred number of
constituent elements disposed at preferred positions, or
preferred shapes of may be employed. Throughout the
drawings, the same constituent elements are assigned
the same reference numerals.

INDUSTRIAL APPLICABILITY

[0074] As described above, according to the passen-
ger conveyor controller of the present invention, when
switching from low-speed operation to high-speed oper-
ation is effected, a drive motor connected to a conversion
device connected to utility power is disconnected from
the conversion device. Subsequently, the motor is con-
nected directly to the utility power while a residual voltage
of the motor is lowered. Further, even when switching
from high-speed operation to low-speed operation is ef-
fected, the drive motor connected directly to the utility
power is disconnected from the utility power. Subse-
quently, the motor is connected to the foregoing conver-
sion device while the residual voltage of the motor re-
mains in a low state. As a result, the present invention is
applicable to a passenger conveyor controller which can
achieve switching action between low-speed operation
and high-speed operation without involvement of switch-
ing shock or noise, by means of a low cost configuration.
[0075] The present invention relates to the passenger
conveyor controller, wherein a drive motor is disconnect-
ed from a conversion device when switching from low-
speed operation to high-speed operation is effected. Af-
ter a given period of time, the drive motor is connected
to utility power. Further, at the time of switching being
effected from high-speed operation to low-speed opera-
tion, a drive motor is disconnected from utility power. After
a given period of time, the drive motor is connected to
the conversion device. As a result, the present invention
is applicable to a passenger conveyor controller which
can achieve switching between low-speed operation and
high-speed operation without involvement of switching
shock or noise and by means of a low-cost configuration.
[0076] The present invention relates to the passenger
conveyor controller equipped with a residual voltage sen-
sor for sensing a residual voltage of the drive motor.
When switching from low- speed operation to high- speed
operation is effected, the drive motor is disconnected
from the conversion device. After detection that the re-
sidual voltage has dropped to or below a certain value,
the drive motor is connected to utility power. Further,
when switching from high-speed operation to low- speed
operation is effected, the drive motor is disconnected
from utility power. After detection that the residual voltage
has dropped to or below a certain value, the drive motor
is connected to the conversion device. As a result, the
present invention is applicable to a passenger conveyor
controller which can achieve switching between low-
speed operation and high-speed operation without in-
volvement of switching shock or noise and by means of
a low-cost configuration.
[0077] The present invention relates to the passenger
conveyor controller equipped with a load device for re-
ducing a residual voltage of the drive motor. After the
motor has been disconnected from the conversion device
or utility power, the motor is connected to the load device.
As a result, the present invention is applicable to a pas-

13 14 



EP 1 394 097 B1

9

5

10

15

20

25

30

35

40

45

50

55

senger conveyor controller which can actively reduce the
residual voltage of the drive motor, thereby shortening a
switching time and lessening switching shock.
[0078] The present invention relates to the passenger
conveyor controller, when operation is switched from low-
speed operation to high-speed operation, some of the
plurality of drive motors connected to a conversion device
connected to utility power is disconnected from the con-
version device. Subsequently, while a residual voltage
of the motor has dropped, all of the motors are connected
directly to the utility power. Further, even at the time of
switching of operation from high-speed operation to low-
speed operation, all of the drive motors connected direct-
ly to utility power are disconnected from the utility power.
Subsequently, while the residual voltages of the motors
have dropped, some of the motors are connected to the
conversion device. As a result, the present invention is
applicable to a passenger conveyor controller which can
diminish the residual voltages of the motors quickly,
thereby lessening switching shock.
[0079] The present invention relates to the passenger
conveyor controller, wherein some of the plurality of drive
motors are disconnected from the conversion device at
the time of switching of operation from low-speed oper-
ation to high-speed operation. After a given period of
time, all the motors are connected to utility power. Fur-
ther, all the motors are disconnected from the utility power
when operation is switched from high-speed operation
to low-speed operation. After a given period of time, some
of the plurality of motors are connected to the conversion
device. As a result, the present invention is applicable to
a passenger conveyor controller which can diminish the
residual voltages of the motors quickly, thereby lessening
switching shock.
[0080] The present invention relates to the passenger
conveyor controller equipped with a residual voltage sen-
sor for sensing residual voltages of drive motors. When
switching is effected from low-speed operation to high-
speed operation, some of the plurality of drive motors are
disconnected from the conversion device. After detection
that the residual voltages have dropped to or below a
certain value, all the drive motors are connected to utility
power. Further, when switching from high-speed opera-
tion to low-speed operation is effected, all the drive mo-
tors are disconnected from utility power. After detection
that the residual voltages have dropped to or below a
certain value, some of the drive motors are connected to
the conversion device. As a result, the present invention
is applicable to a passenger conveyor controller which
can diminish residual voltages of the motors quickly,
thereby lessening switching shock.
[0081] The present invention relates to the passenger
conveyor controller equipped with a load device for re-
ducing residual voltages of a plurality of drive motors.
After some or all of the motors have been disconnected
from the conversion device or utility power, the motor is
connected to the load device. As a result, the present
invention is applicable to a passenger conveyor controller

which can diminish the residual voltages of the motors
actively, and hence shortening of a switching time and
reduction of switching shock can be effected.
[0082] The present invention relates to the passenger
conveyor controller equipped with a passenger sensor
for sensing presence/absence of users of the conveyor.
When users are detected, the passenger conveyor is
switched from low-speed operation to high-speed oper-
ation. If no users are detected, the passenger conveyor
is switched from high-speed operation to low-speed op-
eration. As a result, the present invention is applicable
to a passenger conveyor controller which can effect
changing of speed of the passenger conveyor in accord-
ance with presence/absence of users with a high level
of reliability and by means of a low cost configuration.
[0083] The present invention relates to a passenger
conveyor equipped with the foregoing passenger con-
veyor controller. As a result, the present invention is ap-
plicable to a passenger conveyor which can effect switch-
ing of operation between high-speed operation and low-
speed operation without involvement of switching shock
or noise.

Claims

1. A passenger conveyor controller comprising:

a high-speed operation circuit (11, 11d, 17)
adapted to connect, in a reconnectable manner,
a utility power (R, S, T) for supplying a three-
phase AC current of given frequency with a drive
motor (2) for driving a passenger conveyor;
a low-speed operation circuit (10, 10c, 16)
adapted to connect a variable-voltage variable-
frequency conversion device (1; VVVF), con-
nected to the utility power (R, S, T), with the drive
motor (2) in a reconnectable manner, the con-
version device (1) converting the three-phase
AC current (R, S, T) of given frequency into a
variable-voltage and variable-frequency three-
phase AC current; and
a changeover switch (9) for changing the speed
of the passenger conveyor by means of switch-
ing between the high-speed operation circuit
(11, 11d, 17) and the low-speed operation circuit
(10, 10c, 16);
wherein the changeover switch (9) is configured
to convert a low-frequency AC current produced
by the conversion device (1) into an AC current
such that the AC current has substantially the
same frequency as that of an AC current pro-
duced by the utility power (R, S, T); then config-
ured to open a closed circuit constituted of the
drive motor (2) and the conversion device (1) or
the utility power (R, S, T), thereby constituting
an open circuit; and configured to close an open
circuit constituted of the drive motor (2) and the
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utility power (R, S, T) or the conversion device
(1) for switching between the high-speed oper-
ation circuit (11, 11d, 17) and the low-speed op-
eration circuit (10, 10c,16) either after lapse of
a predetermined period of time during which a
residual voltage of the drive motor (2) has
dropped to a level wherein switching shock is
lessened or when a detected residual voltage of
the drive motor has dropped to or below a pre-
determined level, thereby constituting a closed
circuit.

2. The passenger conveyor controller according to
claim 1, further comprising a residual voltage detec-
tor for detecting a residual voltage of the drive motor
(2);
wherein the changeover switch (9) switches be-
tween the high-speed operation circuit and the low-
speed operation circuit after the residual voltage de-
tected by the residual voltage detector has dropped
to and below a predetermined value, thereby consti-
tuting a closed circuit.

3. The passenger conveyor controller according to any
one of claims 1 to 2, further comprising a load device
(25) which reduces a residual voltage of the drive
motor (2) and is removably connected to the drive
motor (2);
wherein the load device (25) is adapted to be con-
nected to the drive motor (2) after having opened a
closed circuit constituted of the drive motor (2) and
the conversion device (1) or the utility power (R, S,
T), thereby constituting an open circuit.

4. A passenger conveyor controller comprising:

a plurality of high-speed operation circuits (11,
11d, 17) adapted to connect, in a reconnectable
manner, a utility power (R, S, T) for supplying a
three-phase AC current of given frequency with
a plurality of drive motors (2) for driving a pas-
senger conveyor;
a plurality of low-speed operation circuits (10,
10c, 16) adapted to connect a conversion device
(1), connected to the utility power (R, S, T), with
the plurality of drive motors (2) in a reconnect-
able manner, the variable-voltage variable-fre-
quency conversion device (1; VVVF) converting
the three-phase AC current of given frequency
into a variable-voltage and variable-frequency
three-phase AC current; and
a changeover switch (9) adapted to change the
speed of the passenger conveyor by means of
switching between the plurality of high-speed
operation circuits (11, 11d, 17) and the low-
speed operation circuits (10, 10c, 16);
wherein the changeover switch (9) is adapted
to convert a low-frequency AC current produced

by the conversion device (1) into an AC current
such that the AC current has substantially the
same frequency as that of an AC current pro-
duced by the utility power (R, S, T); then to open
a closed circuit constituted of some or all of the
drive motors (2) and the conversion device (1)
or the utility power (R, S, T), thereby constituting
an open circuit; and to close an open circuit con-
stituted of all or some of the drive motors (2) and
the utility power (R, S, T) or the conversion de-
vice (1) for switching between the high-speed
operation circuit (11, 11d, 17) and the low-speed
operation circuit (10, 10c, 16) either after lapse
of a predetermined period of time during which
a residual voltage of some or all of the drive mo-
tors (2) have dropped to a level wherein switch-
ing shock is lessened or when a detected resid-
ual voltage of some or all of the drive motors (2)
have dropped to or below a predetermined level,
thereby constituting a closed circuit.

5. The passenger conveyor controller according to
claim 4, further comprising a residual voltage detec-
tor for detecting residual voltages of the plurality of
drive motors (2);
wherein the changeover switch (9) is adapted to
open a closed circuit constituted of some or all of the
drive motors (2) and the conversion device (1) or the
utility power (R, S, T), thereby constituting an open
circuit, and to close an open circuit constituted of all
or some of the drive motors (2) and the utility power
(R, S, T) or the conversion device (1) after the resid-
ual voltages detected by the residual voltage detec-
tor has dropped to and below a predetermined value,
thereby constituting a closed circuit.

6. The passenger conveyor controller according to any
one of claims 4 to 5, further comprising a load device
which reduces residual voltages of the plurality of
drive motors (2) and is removably connected to the
drive motors (2);
wherein the load device is adapted to be connected
to the drive motors (2) after having opened a closed
circuit constituted of some or all of the drive motors
(2) and the conversion device (1) or the utility power
(R, S, T), thereby constituting an open circuit.

7. The passenger conveyor controller according to any
one of claims 1 to 6, further comprising a passenger
sensor for detecting presence or absence of users
of the passenger conveyor;
wherein the changeover switch is adapted to change
the speed of the passenger conveyor in accordance
with the result of detection of the passenger sensor.

8. A passenger conveyor equipped with the passenger
conveyor controller as defined in any one of claims
1 to 7.
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Patentansprüche

1. Eine Passagierbeförderungseinrichtungssteuerein-
heit, umfassend:

einen Hochgeschwindigkeitsoperationsschalt-
kreis (11, 11d, 17), angepasst zum Verbinden,
in einer wiederverbindbaren Weise, einer Netz-
leistung (R, S, T) zum Zuführen eines Dreipha-
sen-Wechselstroms einer gegebenen Frequenz
an einen Antriebsmotor (2) zum Betreiben der
Personenbeförderungseinrichtung;
einen Niedergeschwindigkeitsoperations-
schaltkreis (10, 10c, 16), angepasst zum Ver-
binden einer mit der Netzleistung (R, S, T) ver-
bundenen Variable-Spannung-Variable-Fre-
quenz-Umwandlungsvorrichtung (1; VVVF) mit
dem Antriebsmotor (2) in einer wiederverbind-
baren Weise, wobei die Umwandlungsvorrich-
tung (1) den Dreiphasen-Wechselstrom (R, S,
T) einer gegebenen Frequenz in einen variable
Spannung und variable Frequenz Dreiphasen-
Wechselstrom umwandelt; und
einen Wechselschalter (9) zum Wechseln der
Geschwindigkeit der Personenbeförderungs-
einrichtung durch Schaltmittel zwischen dem
Hochgeschwindigkeitsoperationsschaltkreis
(11, 11d, 17) und dem Niedergeschwindigkeits-
operationsschaltkreis (10, 10c, 16);
wobei der Wechselschalter (9) ausgebildet ist
zum Umwandeln eines durch die Umwand-
lungsvorrichtung (1) erzeugten Niederfrequenz-
wechselstroms in einen Wechselstrom derart,
dass der Wechselstrom im Wesentlichen diesel-
be Frequenz wie die eines durch die Netzleis-
tung (R, S, T) erzeugten Wechselstroms auf-
weist; dann ausgebildet ist zum Öffnen eines
von dem Antriebsmotor (2) und der Umwand-
lungsvorrichtung (1) oder der Netzleistung (R,
S, T) gebildeten geschlossenen Schaltkreises,
wodurch ein offener Schaltkreis gebildet wird;
und ausgebildet ist zum Schließen eines aus
dem Antriebsmotor (2) und der Netzleistung (R,
S, T) oder der Umwandlungsvorrichtung (1) ge-
bildeten offenen Schaltkreises zum Schalten
zwischen dem Hochgeschwindigkeitsoperati-
onsschaltkreis (11, 11d, 17) und dem
Niedergeschwindigkeitsoperationsschaltkreis
(10, 10c, 16) entweder nachdem eine vorbe-
stimmte Zeitperiode verstrichen ist, während
welcher eine Restspannung des Antriebsmo-
tors (2) auf ein Niveau gefallen ist, bei welchem
ein Wechselschock verringert wird, oder wenn
eine detektierte Restspannung des Antriebsmo-
tors auf oder unter ein vorbestimmtes Niveau
gefallen ist, wodurch ein geschlossener Schalt-
kreis gebildet wird.

2. Personenbeförderungseinrichtungssteuereinheit
gemäß Anspruch 1, weiter umfassend einen Rest-
spannungsdetektor zum Detektieren einer Rest-
spannung des Antriebsmotors (2);
wobei der Wechselschalter (9) zwischen dem
Hochgeschwindigkeitsoperationsschaltkreis und
dem Niedergeschwindigkeitsoperationsschaltkreis
wechselt, nachdem die durch den Restspannungs-
detektor detektierte Restspannung auf oder unter ei-
nen vorbestimmten Wert gefallen ist, wodurch ein
geschlossener Schaltkreis gebildet wird.

3. Personenbeförderungseinrichtungssteuereinheit
gemäß einem der Ansprüche 1 bis 2, weiter umfas-
send eine Lastvorrichtung (25), welche eine Rest-
spannung des Antriebsmotors (2) reduziert und mit
dem Antriebsmotor (2) entfernbar verbunden ist;
wobei die Lastvorrichtung (25) daran angepasst ist,
mit dem Antriebsmotor (2) verbunden zu werden,
nachdem ein aus dem Antriebsmotor (2) und der
Umwandlungsvorrichtung (1) oder der Netzleistung
(R, S, T) gebildeter geschlossener Schaltkreis ge-
öffnet ist, wodurch ein offener Schaltkreis gebildet
wird.

4. Eine Personenbeförderungseinrichtungssteuerein-
heit, umfassend:

eine Vielzahl von Hochgeschwindigkeitsopera-
tionsschaltkreisen (11, 11d, 17), angepasst zum
Verbinden, in einer wiederverbindbaren Weise,
einer Netzleistung (R, S, T) zum Zuführen eines
Dreiphasen-Wechselstroms einer gegebenen
Frequenz mit einer Vielzahl von Antriebsmoto-
ren (2) zum Betreiben einer Personenbeförde-
rungseinrichtung;
eine Vielzahl von Niedergeschwindigkeitsope-
rationsschaltkreisen (10, 10c, 16), angepasst
zum Verbinden einer mit der Netzleistung (R, S,
T) verbundenen Umwandlungsvorrichtung (1)
mit der Vielzahl von Antriebsmotoren (2) in einer
wiederverbindbaren Weise, wobei die Variable-
Spannung-Variable-Frequenz-Umwandlungs-
vorrichtung (1, VVVF) den Dreiphasen-Wech-
selstrom einer gegebenen Frequenz in einen
variable Spannung und variable Frequenz Drei-
phasen-Wechselstrom umwandelt; und
einen Wechselschalter (9), angepasst zum Än-
dern der Geschwindigkeit der Personenbeför-
derungseinrichtung durch Schaltmittel zwi-
schen der Vielzahl von Hochgeschwindigkeits-
operationsschaltkreisen (11, 11d, 17) und den
Niedergeschwindigkeit Operationsschaltkrei-
sen (10, 10c, 16);
wobei der Wechselschalter (9) angepasst ist
zum Umwandeln eines durch die Umwand-
lungsvorrichtung (1) erzeugten Niederfrequenz-
wechselstroms in einen Wechselstrom derart,
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dass der Wechselstrom im Wesentlichen diesel-
be Frequenz wie die eines durch die Netzleis-
tung (R, S, T) erzeugten Wechselstroms auf-
weist; dann zum Schließen eines aus manchen
oder allen Antriebsmotoren (2) und der Um-
wandlungsvorrichtung (1) oder der Netzleistung
(R, S, T) gebildeten geschlossenen Schaltkrei-
ses, wodurch ein offener Schaltkreis gebildet
wird; und zum Schließen eines aus allen oder
manchen der Antriebsmotoren (2) und der Netz-
leistung (R, S, T) oder der Umwandlungsvorrich-
tung (1) gebildeten offenen Schaltkreises zum
Wechseln zwischen dem Hochspannungsope-
rationsschaltkreis (11, 11d, 17) und dem
Niedergeschwindigkeitsoperationsschaltkreis
(10, 10c, 16), entweder nachdem eine vorbe-
stimmte Zeitperiode verstrichen ist, während
welcher eine Restspannung von manchen oder
allen der Antriebsmotoren (2) auf ein Niveau ge-
fallen ist, bei welchem ein Wechselschock ver-
ringert ist, oder wenn eine detektierte Restspan-
nung von manchen oder allen der Antriebsmo-
toren (2) auf oder unter ein vorbestimmtes Ni-
veau gefallen ist, wodurch ein geschlossener
Schaltkreis gebildet wird.

5. Personenbeförderungseinrichtungssteuereinheit
gemäß Anspruch 4, weiter umfassend einen Rest-
spannungsdetektor zum Detektieren von Restspan-
nungen der Vielzahl von Antriebsmotoren (2);
wobei der Wechselschalter (9) daran angepasst ist
einen aus manchen oder allen der Antriebsmotoren
(2) und der Umwandlungsvorrichtung (1) oder der
Netzleistung (R, S, T) gebildeten geschlossenen
Schaltkreis zu öffnen, wodurch ein offener Schalt-
kreis gebildet wird, und zum Schließen eines aus
allen oder manchen der Antriebsmotoren (2) und der
Netzleistung (R, S, T) oder der Umwandlungsvor-
richtung (1) gebildeten offenen Schaltkreis, nach-
dem die durch den Restspannungsdetektor detek-
tierten Restspannungen auf oder unterhalb einen
vorbestimmten Wert gefallen sind, wodurch ein ge-
schlossener Schaltkreis gebildet wird.

6. Personenbeförderungseinrichtungssteuereinheit
gemäß einem der Ansprüche 4 bis 5, weiter umfas-
send eine Lastvorrichtung, welche Restspannungen
der Vielzahl von Antriebsmotoren (2) reduziert und
entfernbar mit den Antriebsmotoren (2) verbunden
ist;
wobei die Lastvorrichtung dann angepasst ist, um
mit den Antriebsmotoren (2) verbunden zu werden,
nachdem ein aus manchen oder allen Antriebsmo-
toren (2) und der Umwandlungsvorrichtung (1) oder
der Netzleistung (R, S, T) gebildeter geschlossener
Schaltkreis geöffnet ist, wodurch ein offener Schalt-
kreis gebildet wird.

7. Personenbeförderungseinrichtungssteuereinheit
gemäß einem der Ansprüche 1 bis 6, weiter umfas-
send einen Personensensor zum Detektieren eines
Vorhandenseins oder Abwesendseins von Anwen-
dern der Personenbeförderungseinrichtung;
wobei der Wechselschalter daran angepasst ist, die
Geschwindigkeit der Personenbeförderungseinrich-
tung entsprechend des Detektionsergebnisses des
Personensensors zu ändern.

8. Eine Personenbeförderungseinrichtung, ausgestat-
tet mit der Personenbeförderungseinrichtungssteu-
ereinheit gemäß einem der Ansprüche 1 bis 7.

Revendications

1. Commande de tapis roulant de transport de passa-
gers comprenant :

un circuit de fonctionnement à grande vitesse
(11, 11d, 17) adapté pour connecter, de manière
reconnectable, une puissance de service (R, S,
T) pour fournir un courant CA triphasé de fré-
quence donnée à un moteur d’entraînement (2)
pour entraîner un tapis roulant de transport de
passagers ;
un circuit de fonctionnement à faible vitesse (10,
10c, 16) adapté pour connecter un dispositif de
conversion à tension variable et fréquence va-
riable (1; VVVF), connecté à la puissance de
service (R, S, T), avec le moteur d’entraînement
(2) de manière reconnectable, le dispositif de
conversion (1) convertissant le courant CA tri-
phasé (R, S, T) de fréquence donnée en un cou-
rant CA triphasé à tension variable et fréquence
variable ; et
un commutateur de changement (9) pour chan-
ger la vitesse du tapis roulant de transport de
passagers par commutation entre le circuit de
fonctionnement à grande vitesse (11, 11d, 17)
et le circuit de fonctionnement à faible vitesse
(10, 10c, 16) ;
dans laquelle le commutateur de changement
(9) est configuré pour convertir un courant CA
basse fréquence produit par le dispositif de con-
version (1) en un courant CA de sorte que le
courant CA ait sensiblement la même fréquence
que celle d’un courant CA produit par la puis-
sance de service (R, S, T) ; puis configuré pour
ouvrir un circuit fermé constitué du moteur d’en-
traînement (2) et du dispositif de conversion (1)
ou de la puissance de service (R, S, T), en cons-
tituant ce faisant un circuit ouvert ; et configuré
pour fermer un circuit ouvert constitué du moteur
d’entraînement (2) et de la puissance de service
(R, S, T) ou du dispositif de conversion (1) pour
une commutation entre le circuit de fonctionne-
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ment à grande vitesse (11, 11d, 17) et le circuit
de fonctionnement à faible vitesse (10, 10c, 16)
soit après écoulement d’une période de temps
prédéterminée pendant laquelle une tension ré-
siduelle du moteur d’entraînement (2) a chuté
jusqu’à un niveau dans lequel un choc de com-
mutation est réduit, soit lorsqu’une tension rési-
duelle détectée du moteur d’entraînement a
chuté à niveau égal ou inférieur à un niveau pré-
déterminé, en constituant ce faisant un circuit
fermé.

2. Commande de tapis roulant de transport de passa-
gers selon la revendication 1, comprenant en outre
un détecteur de tension résiduelle pour la détection
d’une tension résiduelle du moteur d’entraînement
(2) ;
dans laquelle le commutateur de changement (9)
commute entre le circuit de fonctionnement à grande
vitesse et le circuit de fonctionnement à faible vitesse
après que la tension résiduelle détectée par le dé-
tecteur de tension résiduelle ait chuté à un niveau
égal et inférieur à une valeur prédéterminée, en
constituant ce faisant un circuit fermé.

3. Commande de tapis roulant de transport de passa-
gers selon l’une quelconque des revendications 1 à
2, comprenant en outre un dispositif de charge (25)
qui réduit une tension résiduelle du moteur d’entraî-
nement (2) et est connecté de manière amovible au
moteur d’entraînement (2) ;
dans laquelle le dispositif de charge (25) est adapté
pour être connecté au moteur d’entraînement (2)
après avoir ouvert un circuit fermé constitué du mo-
teur d’entraînement (2) et du dispositif de conversion
(1) ou de la puissance de service (R, S, T), en cons-
tituant ce faisant un circuit ouvert.

4. Commande de tapis roulant de transport de passa-
gers comprenant :

une pluralité de circuits de fonctionnement à
grande vitesse (11, 11d, 17) adaptés pour con-
necter, de manière reconnectable, une puissan-
ce de service (R, S, T) pour fournir un courant
CA triphasé de fréquence donnée à une pluralité
de moteurs d’entraînement (2) pour entraîner
un tapis roulant de transport de passagers ;
une pluralité de circuits de fonctionnement à fai-
ble vitesse (10, 10c, 16) adaptés pour connecter
un dispositif de conversion (1), connecté à la
puissance de service (R, S, T), avec la pluralité
de moteurs d’entraînement (2) de manière re-
connectable, le dispositif de conversion à ten-
sion variable et fréquence variable (1 ; VVVF)
convertissant le courant CA triphasé de fréquen-
ce donnée en un courant CA triphasé à tension
variable et fréquence variable ; et

un commutateur de changement (9) adapté
pour changer la vitesse du tapis roulant de trans-
port de passagers par commutation entre la plu-
ralité de circuits de fonctionnement à grande vi-
tesse (11, 11d, 17) et les circuits de fonctionne-
ment à faible vitesse (10, 10c, 16) ;
dans laquelle le commutateur de changement
(9) est adapté pour convertir un courant CA bas-
se fréquence produit par le dispositif de conver-
sion (1) en un courant CA de sorte que le courant
CA ait sensiblement la même fréquence que cel-
le d’un courant CA produit par la puissance de
service (R, S, T) ; puis pour ouvrir un circuit fer-
mé constitué de certains ou de tous les moteurs
d’entraînement (2) et du dispositif de conversion
(1) ou de la puissance de service (R, S, T), en
constituant ce faisant un circuit ouvert; et pour
fermer un circuit ouvert constitué de tous ou de
certains des moteurs d’entraînement (2) et de
la puissance de service (R, S, T) ou du dispositif
de conversion (1) pour une commutation entre
le circuit de fonctionnement à grande vitesse
(11, 11d, 17) et le circuit de fonctionnement à
faible vitesse (10, 10c, 16) soit après écoule-
ment d’une période de temps prédéterminée
pendant laquelle une tension résiduelle de cer-
tains ou de tous les moteurs d’entraînement (2)
a chuté à un niveau dans lequel le choc de com-
mutation est réduit, soit lorsqu’une tension rési-
duelle détectée de certains ou de tous les mo-
teurs d’entraînement (2) a chuté à niveau égal
ou inférieur à un niveau prédéterminé, en cons-
tituant ce faisant un circuit fermé.

5. Commande de tapis roulant de transport de passa-
gers selon la revendication 4, comprenant en outre
un détecteur de tension résiduelle pour la détection
de tensions résiduelles de la pluralité de moteurs
d’entraînement (2) ;
dans laquelle le commutateur de changement (9) est
adapté pour ouvrir un circuit fermé constitué de cer-
tains ou de tous les moteurs d’entraînement (2) et
du dispositif de conversion (1) ou de la puissance
de service (R, S, T), en constituant ce faisant un
circuit ouvert, et pour fermer un circuit ouvert cons-
titué de tous ou de certains moteurs d’entraînement
(2) et de la puissance de service (R, S, T) ou du
dispositif de conversion (1) après que les tensions
résiduelles détectées par le détecteur de tension ré-
siduelle aient chuté à niveau égal ou inférieur à une
valeur prédéterminée, en constituant ce faisant un
circuit fermé.

6. Commande de tapis roulant de transport de passa-
gers selon l’une quelconque des revendications 4 à
5, comprenant en outre un dispositif de charge qui
réduit des tensions résiduelles de la pluralité de mo-
teurs d’entraînement (2) et est connecté de manière
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amovible aux moteurs d’entraînement (2) ;
dans laquelle le dispositif de charge est adapté pour
être connecté aux moteurs d’entraînement (2) après
avoir ouvert un circuit fermé constitué de certains ou
de tous les moteurs d’entraînement (2) et du dispo-
sitif de conversion (1) ou de la puissance de service
(R, S, T), en constituant ce faisant un circuit ouvert.

7. Commande de tapis roulant de transport de passa-
gers selon l’une quelconque des revendications 1 à
6, comprenant en outre un capteur de passager pour
détecter la présence ou l’absence d’usagers du tapis
roulant de transport de passagers ;
dans laquelle le commutateur de changement est
adapté pour changer la vitesse du tapis roulant de
transport de passagers en fonction du résultat de
détection du capteur de passager.

8. Tapis roulant de transport de passagers équipé de
la commande de tapis roulant de transport de pas-
sagers selon l’une quelconque des revendications 1
à 7.
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