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(54) ELEVATOR DOOR CONTROL DEVICE

(57) There is provided an elevator door control de-

vice that makes detection so as to be capable of judging fig. 1
which of the full open position and the full close position

is the position of a door panel by using a position switch

provided in only one location along the travel direction of

the door panel. For this purpose, an elevator door control

device, which controls the opening/closing operation of

the door panel which opens and closes an elevator en-

trance in the right-and-left direction, includes one position

switch; first and second light transmitters and first and 8 13
second light receivers, which are provided on the position =T
switch; a first shield plate and a second shield plate, @L ",f
which are provided on the door panel; and a door control T
device body that judges, based on a signal carring infor- 2y =
mation about the light receiving state of the first and sec-
ond light receivers outputted from the position switch, 2 T2
whether or not the door panel lies at the full open position
and the full close position. When the door panel is fully < =
opened, the first shield plate shields one or more prede-
termine light beams of first and second light beams, and
when the door panel is fully closed, the second shield
plate shields one or more predetermined light beams of
the first and second light beams different from the pre-
determined light beams shielded by the first shield plate.
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Description
Technical Field

[0001] The present invention relates to an elevator
door control device.

Background Art

[0002] Inrecentyears, with more widespread use of a
so-called machine room-less elevator in which an eleva-
tor traction machine is disposed in an elevator shaft, the
space for elevator equipment in the shaft has been re-
quired to be saved. Therefore, for the elevator door con-
trol device as well, a more compact and higher-function
device has been demanded.

Usually, the elevator door control device is a device in
which the torque of a door motor or the like is transmitted
to adoor panel via a transmission mechanism, and there-
by a car door is automatically opened and closed in the
horizontal direction.

[0003] To stop the door panel at a full-open position
and a full-close position, it is necessary to recognize both
of the full-open position and the full-close position. There-
fore, a position switch for detecting that the door panel
lies at the full-open position and the full-close position is
generally provided.

Concerning this position switch, a light switch (light trans-
mitting/receiving device), which detects the full-open po-
sition and the full-close position by utilizing light shield
(shading) or reflection, has been widely used because
of being highly accurate as compared with switches of
other types such as a mechanical switch and being rel-
atively invulnerable to foreign matters, water, and the like.
[0004] The conventional elevator door control device
has been a device in which the position of elevator door
is detected by this light switch (light transmitting/receiving
device). This control device is designed to prevent the
door panel from being operated at a high speed by mal-
function occurring on account of the hindrance of light
passage caused by dust, oil, and the like sticking to the
detecting element of the light switch. As the control device
as described above, there has been known a control de-
vice that is provided with a total of three light switches:
one light switch for detecting, by shading, that the door
panel lies at the full-open position, and two light switches
for detecting, by shading, that the door panel comes close
to the full-close position, and these light switches control
the travel speed of door panel so as to become slow
when the light switch is shaded by a light shielding plate
provided on the door panel (for example, refer to Patent
Literature 1).

[0005] Also, as an elevator door control device that is
a control device for likewise detecting the door position
by using a light switch (light transmitting/receiving de-
vice), and is designed to prevent the malfunction of door
occurring on account of the irradiation of external light
even in the case where the light switch is irradiated with
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external light, there has been known an elevator door
control device, including a full close detecting light switch
for detecting the full close position of door panel due to
shading, a full open detecting light switch for detecting
the full open position thereof, and a position calculation
counter for detecting the position of door panel from the
full close position or the full open position by resetting
the enumerated value as the result of shading detection
of the full close detecting light switch and the full open
detecting light switch, in which the opening/closing speed
of the door motor is controlled based on the position of
door panel detected by the position calculation counter,
wherein the control device is provided with a protection
network for de-energizing the door motor when both of
the full close detecting light switch and the full open de-
tecting light switch detect photoreception although the
enumerated value of the position calculation counter is
a fixed value continuously for a predetermined time pe-
riod (for example, refer to Patent Literature 2).

[0006] Further, as an elevator door control device that
is designed to cause the direction of rotation of door motor
to coincide with the opening/closing direction before the
opening/closing drive of door panel, there is also known
a control device configured so that the door panel is driv-
en by rotating the door motor toward the predetermined
direction at a low speed, the relation between the direc-
tion of rotation of door motor and the opening/closing
direction of door panel is detected depending on which
of a full close position sensor and a full open position
sensor is activated by the driven door panel, and the door
motor is rotated based on the detection resultin response
to an opening/closing instruction signal sent from a con-
trol panel, whereby the entrance is opened or closed (for
example, refer to Patent Literature 3).

Citation List
Patent Literature
[0007]

Patent Literature 1: Japanese Patent Laid-Open No.
60-218282

Patent Literature 2: Japanese Patent Laid-Open No.
2002-053280

Patent Literature 3: Japanese Patent Laid-Open No.
2001-354379

Summary of Invention
Technical Problem

[0008] Thus, in the conventional elevator door control
device disclosed in the above-described Patent Litera-
tures, the door position can be recognized by one or more
shield plates provided on the door panel traversing the
light transmitting/receiving devices of a plurality of posi-
tion switches provided along the travel direction of door
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panel. In this configuration, since the plural numbers of
position switches, which are the light transmitting/receiv-
ing devices that are generally more expensive than the
shield plates, are used, the elevator door control device
has a problem in that the whole of the control device also
becomes expensive, and the cost increases.

[0009] A configuration in which one position switch and
two shield plates are provided, and thereby the full open
position and the full close position of door panel are de-
tected is also conceivable. In such a configuration, even
when the door panel lies at either of the full open position
and the full close position, the same detection signal is
generated from the position switch. Therefore, this con-
figuration has a problem that the control device and the
like cannot judge which of the full open position and the
full close position is the position of door panel.

[0010] The present invention has been made to solve
the above-described problems, and accordingly an ob-
ject thereof is to provide an elevator door control device,
which is capable of making detection so as to be capable
of judging which of the full open position and the full close
position is the position of a door panel by using a position
switch provided in only one location along the travel di-
rection of the door panel.

Means for Solving the Problems

[0011] Anelevatordoor control device according to the
presentinvention, which controls the opening/closing op-
eration of a door panel which opens and closes an ele-
vator entrance in the right-and-left direction, comprises:
one position switch which detects that the door panel lies
at the full open position and at the full close position; a
first light transmitter provided on the position switch to
transmit a first light beam; a first light receiver provided
at a position opposed to the first light transmitter on the
position switch to receive the first light beam; a second
light transmitter provided on the position switch to trans-
mit a second light beam; a second light receiver provided
at a position opposed to the second light transmitter on
the position switch to receive the second light beam; a
first shield plate and a second shield plate, which are
provided on the door panel; and a door control device
body which judges, based on a signal carring information
about the light receiving state of the first and second light
receivers outputted from the position switch, whether or
not the door panel lies at the full open position and the
full close position and which controls the opening/closing
operation of the door panel, and is characterized in that
when the door panel lies at either one of the full open
position and the full close position, the first shield plate
shields one or more predetermined light beams of the
first and second light beams, and when the door panel
lies at the other of the full open position and the full close
position, the second shield plate shields one or more pre-
determined light beams of the first and second light
beams different from the predetermined light beams
shielded by the first shield plate.
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Advantageous Effect of Invention

[0012] The elevator door control device in accordance
with the present invention achieves an effect of making
detection so as to be capable of judging which of the full
open position and the full close position is the position of
a door panel by using a position switch provided in only
one location along the travel direction of the door panel.

Brief Description of the Drawings
[0013]

Figure 1 is a front view showing the general config-
uration of an elevator door control device related to
first to tenth embodiments of the present invention.
Figure 2 is a schematic view for explaininga common
configuration of a door panel position detecting sec-
tion of the elevator door control device related to first
to tenth embodiments of the present invention.
Figure 3 is a schematic view for explaining a config-
uration of the door panel position detecting section
of the elevator door control device related to a first
embodiment of the present invention.

Figure 4 is a schematic view for explaining a config-
uration of the door panel position detecting section
of the elevator door control device related to a sec-
ond embodiment of the present invention.

Figure 5 is a schematic view for explaining a config-
uration of the door panel position detecting section
of the elevator door control device related to a third
embodiment of the present invention.

Figure 6 is a schematic view for explaining a config-
uration of the door panel position detecting section
of the elevator door control device related to a fourth
embodiment of the present invention.

Figure 7 is a flowchart showing an operation of the
elevator door control device related to a fourth em-
bodiment of the present invention.

Figure 8 is a sectional view showing a configuration
of the position switch of the elevator door control
device related to a sixth embodiment of the present
invention.

Figure 9 is a perspective view showing a configura-
tion of the position switch of the elevator door control
device related to a seventh embodiment of the
present invention.

Figure 10 is a perspective view showing one exam-
ple of a configuration of the position switch of the
elevator door control device related to an eithth em-
bodiment of the present invention.

Figure 11 is a perspective view showing another ex-
ample of a configuration of the position switch of the
elevator door control device related to an eithth em-
bodiment of the present invention.

Figure 12 is schematic perspective and sectional
views showing a configuration of the door panel po-
sition detecting section of the elevator door control
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device related to a tenth embodiment of the present
invention.

Description of Embodiments

[0014] Embodiments for carrying out the present in-
vention will now be described with reference to the ac-
companying drawings. In the drawings, the same refer-
ence signs are applied to the same or equivalent parts,
and the duplicated explanation thereof is simplified or
omitted as appropriate.

First embodiment

[0015] Figures 1 to 3 relate to a first embodiment of
the present invention. Figure 1 is a front view showing
the general configuration of an elevator door control de-
vice, Figure 2 is a schematic view for explaining a com-
mon configuration of a door panel position detecting sec-
tion of the elevator door control device, and Figure 3 is
a schematic view for explaining a configuration of the
door panel position detecting section of the elevator door
control device.

[0016] In Figure 1, reference sign 1 denotes a car en-
trance provided on the front surface of a car that is ele-
vatably disposed in an elevator shaft, not shown, and
moves up and down while having users and the like on
board.

At this car entrance 1, car door panels 2 constituting a
pair of right and left car doors are provided so as to be
freely opened and closed in the substantially horizontal
direction. In the upper end portion of each of the car door
panels 2, a car door hanger 2a is installed, and in the
upper portion of the car door hanger 2a, car door rollers
2b are provided so that each of them is rotatable around
a shaft.

[0017] Above the carentrance 1,abeam 3is provided,
and the beam 3 is mounted with a car door rail 4 extending
along the opening/closing direction of the car door panel
2, thatis, in the substantially horizontal direction. The car
door rollers 2b are rollably engaged with this car door rail
4, so that the paired right and left car door panels 2 are
hung on the car door rail 4 via the car door hangers 2a
and the car door rollers 2b. By the door rollers 2b that
are rolled by being guided by the door rail 4, the right and
left door panels 2 open and close the car entrance 1.
[0018] The opening/closing operation of the door panel
2 is performed by driving a door driving unit 5 disposed
above the door rail 4 of the beam 3. This door driving unit
5 has a door motor 6 provided on one side of the right-
and-left direction (that is, the direction parallel with the
door opening/closing direction, this also applies to the
following description) of the beam 3, and a driving wheel
7 is fixed to the rotating shaft of the door motor 6.

Also, to the other side of the right-and-left direction of the
beam 3, a driven wheel 8 is attached rotatably. Around
the driving wheel 7 and the driven wheel 8, an endless
toothed belt 9 is wound. On the inside of the toothed belt
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9, concavities and convexities are produced at equal in-
tervals to form teeth, and on the driving wheel 7 and the
driven wheel 8, concavities and convexities engaging
with the teeth are produced.

Thus, there is formed the door driving unit 5 that is a
winding transmission mechanism such that the teeth of
the toothed belt 9 engages with the concavities and con-
vexities of the driving wheel 7 and the driven wheel 8,
whereby the rotational drive of the door motor 6 is trans-
mitted to the circulating movement of the toothed belt 9.
[0019] To the upper end of the door hanger 2a of each
of the door panels 2, a locking member 10 is attached.
Of these locking members 10, the locking member 10
provided on one door panel 2 of the paired right and left
door panels 2 is locked to one side of the upper and lower
sides of the toothed belt 9. The locking member 10 pro-
vided on the other door panel 2 is locked to the other side
of the upper and lower sides of the toothed belt 9. There-
fore, the rotational drive in both the normal and reverse
directions of the door motor 6 of the door driving unit 5
is converted into the circulating movement in both the
directions of the toothed belt 9 via a speed reducing
mechanism, not shown, and thereby the paired right and
left door panels 2 are moved in the directions reverse to
each other and the car entrance 1 is opened and closed.
Also, on the beam 3, stoppers 11 are provided to restrain
the door panels 2 from moving beyond the full open state
and the full close state. The stoppers 11 are disposed at
positions at which the end portions of the door hanger
2a come into contact with the stoppers 11 when the door
panel 2 is in the full open state and the full close state.
[0020] At a position on the beam 3 above the door
hanger 2a of either one door panel 2 of the paired right
and left door panels 2, a position switch 14 of a substan-
tially U-shape as viewed from the side between which a
first shield plate 12 and a second shield plate 13, both
described later, are arranged is installed. In the upper
end portion of the door hanger 2a of the same one door
panel 2, the first shield plate 12 and the second shield
plate 13 are mounted.

The first shield plate 12 is arranged so that when the door
panel 2 lies at the full open position, the first shield plate
12 is located on the inside of the U-shape of the position
switch 14. Also, the second shield plate 13 is arranged
sothatwhen the door panel 2 lies at the full close position,
the second shield plate 13 is located on the inside of the
U-shape of the position switch 14.

[0021] The position switch 14 detects that the shield
plate is located on the inside of the U-shape thereof, and
generates a signal. Therefore, the configuration is made
such that by the locating of the first shield plate 12 or the
second shield plate 13, it can be detected that the door
panel 2 lies at the full open position or the full close po-
sition, respectively.

The opening/closing operation of the elevator door, that
is, the paired right and left door panels 2 is controlled by
a door control device body 18.

On the rotating shaft of the door motor 6, there is provided
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a pulse encoder, not shown, that detects the rotation an-
gle of the rotating shaft and generates a rotation angle
information signal. The door control device body 18
grasps the position of the door panel 2 based on the
rotation angle information signal sent from the pulse en-
coder and the detection signal of full open position and
full close position generated from the position switch 14,
and controls the rotation of the door motor 6 to open or
close the door panel 2 in the horizontal direction.
[0022] The door panel position detecting section, that
is, the position switch 14 for detecting the full close po-
sition and the full open position of the door panel 2, and
the first and second shield plates 12 and 13 are config-
ured as shown in Figure 3.

As described above, the position switch 14 takes a sub-
stantially U-shape as viewed from the side, and is in-
stalled on the beam 3. In one projecting portion of the U-
shape, a light transmitter 15 consisting of, for example,
a light-emitting diode (LED) is provided, and in the other
projecting portion of the U-shape, a light receiver 16 con-
sisting, for example, a photodiode is provided. The light
transmitter 15 and the light receiver 16 are arranged so
as to be opposed to each other, and at the normal time,
a light beam 17 emitted from the light transmitter 15 is
received by the light receiver 16.

[0023] The first shield plate 12 and the second shield
plate 13 each are mounted in the upper end portion of
the door hanger 2a of one door panel 2 via a j oint part
19 so as to project upward.

The joint part 19 is formed with an elongated hole 19a
having a major axis in the right-and-left direction, and
each of the shield plate 12 and the second shield plate
13 is threadedly mounted to the door hanger 2a by bolts
19b inserted through the elongated hole 19a.

By changing the threadedly mounting position of the bolts
19b in the elongated hole 19a, the mounting position in
the right-and-left direction of the first shield plate 12 or
the second shield plate 13 is regulated.

[0024] Concerning the mounting positions of the first
shield plate 12 and the second shield plate 13, specifi-
cally, the position of the first shield plate 12 is adjusted
so that when the door panel 2 lies at the full open position,
the first shield plate 12 is located on the inside of the U-
shape of the position switch 14, and the position of the
second shield plate 13 is adjusted so that when the door
panel 2 lies at the full close position, the second shield
plate 13 is located on the inside of the U-shape of the
position switch 14 as described above.

Therefore, when the door panel 2 lies at the full open
position, the light beam 17 transmitted from the light
transmitter 15 is shielded by the first shield plate 12, and
the light receiver 16 does not receive the light beam 17,
so that it can be detected that the door panel 2 lies at the
full close position. Likewise, when the door panel 2 lies
at the full close position, the light beam 17 transmitted
from the light transmitter 15 is shielded by the second
shield plate 13, and the light receiver 16 does not receive
the light beam 17, so that it can be detected that the door
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panel 2 lies at the full close position.

The above is the configuration common to embodiments
of the present invention described hereinafter.

[0025] In this embodiment, the door panel detecting
section is configured as shown in Figure 3.

The position switch 14 has a first light transmitter 15a
and a second light transmitter 15b that are arranged in
the up-and-down direction (that is, the direction that per-
pendicularly intersects the door opening/closing direction
and is in the same plane as the door panel, this also
applies to the following description). At a position op-
posed to the first light transmitter 15a, afirst light receiver
16ais provided, and at a position opposed to the second
light transmitter 15b, a second light receiver 16b is pro-
vided so that these receivers are arranged likewise in the
up-and-down direction.

Afirstlight beam 17atransmitted from the first light trans-
mitter 15a is received by the first light receiver 16a, and
the position of the door panel 2 is detected by the pres-
ence of the received light. The position of the door panel
2 is also detected by the presence of a second light beam
17b transmitted from the second light transmitter 15b and
received by the second light receiver 16b.

[0026] The dimensions in the up-and-down direction
of the first and second shield plates 12 and 13 are differ-
ent from each other. In this embodiment, the vertical di-
mension of the first shield plate 12 in the position switch
14 at the full open position of the door panel 2 is longer
than the vertical dimension of the second shield plate 13
in the position switch 14 at the full close position of the
door panel 2.

Thefirstshield plate 12 is adjusted so as to have a vertical
dimension capable of shielding both of the first light beam
17a transmitted from the first light transmitter 15a and
the second light beam 17b transmitted from the second
light transmitter 15b at the same time. In contrast, the
second shield plate 13 is adjusted so as to have a vertical
dimension such as to shield only the second light beam
17b transmitted from the second light transmitter 15b ar-
ranged below and not to shield the first light beam 17a
transmitted from the first light transmitter 15a arranged
above.

[0027] In the elevator door control device configured
as described above, when the door panel 2 comes to the
full open position, both of the first light beam 17a trans-
mitted from the first light transmitter 15a and the second
light beam 17b transmitted from the second light trans-
mitter 15b are shielded at the same time by the first shield
plate 12. Then, from both of the first light receiver 16a
andthe second lightreceiver 16b, a signal of notreceiving
light is generated (or, a signal of receiving light comes to
be not generated, this also applies to the following de-
scription). On receipt of the signal of not receiving light
from both of the first light receiver 16a and the second
light receiver 16b, the door control device body 18 judges
that the door panel 2 lies at the full open position, and
carries out the door opening/closing control such as the
rotational drive control of the door motor 6 based on this
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judgment.

[0028] When the door panel 2 comes to the full close
position, although the second light beam 17b transmitted
from the second light transmitter 15b is shielded by the
second shield plate 13, the second light beam 17b trans-
mitted from the second light transmitter 15b is not shield-
ed. Therefore, the signal of not receiving light is not gen-
erated from the first light receiver 16a, and on the other
hand, the signal of not receiving light is generated from
the second light receiver 16b. On receipt of the signal of
receiving light from the first light receiver 16a and the
signal of not receiving light from the second light receiver
16b, the door control device body 18 judges that the door
panel 2 lies at the full close position, and carries out the
door opening/closing control such as the rotational drive
control of the door motor 6 based on this judgment.
[0029] The elevator door control device configured as
described above includes one position switch for detect-
ing that the door panel lies at the full open position and
atthe full close position; the first light transmitter provided
on the position switch to transmit the first light beam; the
first light receiver provided at a position opposed to the
first light transmitter on the position switch to receive the
first light beam; the second light transmitter provided on
the position switch to transmit the second light beam; the
second light receiver provided at a position opposed to
the second light transmitter on the position switch to re-
ceive the second light beam; the first shield plate and the
second shield plate, which are provided on the door pan-
el; and the door control device body that judges, based
on a signal carring information about the light receiving
state of the first and second light receivers outputted from
the position switch, whether or not the door panel lies at
the full open position and the full close position, and con-
trols the opening/closing operation of the door panel.
When the door panel lies at either one of the full open
position and the full close position, the first shield plate
shields one or more predetermined light beams of the
first and second light beams; and when the door panel
lies at the other of the full open position and the full close
position, the second shield plate shields one or more pre-
determined light beams of the first and second light
beams different from the predetermined light beams
shielded by the first shield plate.

[0030] Therefore, by the position switch provided in
only one location along the travel direction of the door
panel, detection can be made so as to be capable of
judging which of the full open position and the full close
position is the position of door panel, so that the whole
of the device can be low in price and small in size.

One or more predetermined light beams shielded by the
first shield plate when the door panel lies at the full open
position or the full close position mean one or more com-
binations of the first and second light beams. One or more
predetermined light beams different from the predeter-
mined light beams shielded by the first shield plate, which
are shielded by the second shield plate, may be common
to the predetermined light beams shielded by the first
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shield plate if the combination of light beams is different.
[0031] Also, the elevator door control device in this
embodimentis configured so that the first light transmitter
and the second light transmitter are arranged in the up-
and-down direction; the vertical dimension of one shield
plate of the first and second shield plates is longer than
the vertical dimension of the other shield plate; when the
door panel lies at either one of the full open position and
the full close position, the one shield plate shields both
of the first light beam and the second light beam; and
when the door panel lies at the other of the full open
position and the full close position, the other shield plate
shields either one of the first light beam and the second
light beam.

Therefore, the same effect as described above can be
achieved.

Second embodiment

[0032] Figures 1 and 4 relate to a second embodiment
ofthe presentinvention. Figure 1 is the front view showing
the general configuration of the elevator door control de-
vice, and Figure 4 is a schematic view for explaining a
configuration of the door panel position detecting section
of the elevator door control device.

In the above-described first embodiment, by making the
vertical dimensions of the two shield plates different from
each other, the number of light beams transmitted from
the light transmitters that are to be shielded is made dif-
ferent, whereby the output signal sent from the position
switch in the door full open state and the door full close
stateis changed to distinguish these states. In the second
embodiment explained hereunder, by making the vertical
mounting positions of the two shield plates different from
each other, the light beams transmitted from the light
transmitters that are to be shielded are changed, where-
by the output signal sent from the position switch in the
door full open state and the door full close state is
changed to distinguish these states.

[0033] The first shield plate 12 and the second shield
plate 13 are mounted to the door hanger 2a via an arm
part 12a for the first shield plate and an arm part 13a for
the second shield plate, which are provided so as to
project upward from the joint part 19, respectively.

The vertical dimensions of the arm part 12a for the first
shield plate and the arm part 13a for the second shield
plate are different from each other. In this embodiment,
the vertical dimension of the arm part 12a for the first
shield plate is longer than that of the arm part 13a for the
second shield plate. At the upper end of the arm part 12a
for the first shield plate, the first shield plate 12 is mount-
ed, and atthe upper end of the arm part 13afor the second
shield plate, the second shield plate 13 is mounted.
[0034] The vertical dimension of the arm part 12a for
the first shield plate is adjusted so that the first shield
plate 12 shields only the first light beam 17a transmitted
from the first light transmitter 15a arranged above and
does not shield the second light beam 17b transmitted
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from the second light transmitter 15b arranged below. In
contrast, the vertical dimension of the arm part 13a for
the second shield plate is adjusted so that the second
shield plate 13 shields only the second light beam 17b
transmitted from the second light transmitter 15b ar-
ranged below and does not shield the first light beam 17a
transmitted from the first light transmitter 15a arranged
above.

Other configurations are the same as those of the first
embodiment, and therefore the detailed explanation
thereof is omitted.

[0035] In the elevator door control device configured
as described above, when the door panel 2 comes to the
full open position, the first light beam 17a transmitted
from the first light transmitter 15a is shielded by the first
shield plate 12, but the second lightbeam 17b transmitted
from the second light transmitter 15b is not shielded.
Therefore, a signal of notreceiving light is generated from
the first light receiver 16a, and on the other hand, a signal
of not receiving light is not generated from the second
light receiver 16b. On receipt of the signal of not receiving
light from the first light receiver 16a and a signal of re-
ceiving light from the second light receiver 16b, the door
control device body 18 judges that the door panel 2 lies
at the full open position, and carries out the door opening/
closing control such as the rotational drive control of the
door motor 6 based on this judgment.

[0036] When the door panel 2 comes to the full close
position, the second light beam 17b transmitted from the
second light transmitter 15b is shielded by the second
shield plate 13, but the first light beam 17a transmitted
from the first light transmitter 15a is not shielded. There-
fore, a signal of not receiving light is not generated from
the first light receiver 16a, and on the other hand, a signal
of not receiving light is generated from the second light
receiver 16b. On receipt of a signal of receiving light from
the first light receiver 16a and the signal of not receiving
light from the second light receiver 16b, the door control
device body 18 judges that the door panel 2 lies at the
full close position, and carries out the door opening/clos-
ing control such as the rotational drive control of the door
motor 6 based on this judgment.

[0037] The elevator door control device configured as
described above is configured so that the first light trans-
mitter and the second light transmitter are arranged in
the up-and-down direction; the first shield plate and the
second shield plate are arranged at positions different
from each other in the up-and-down direction; when the
door panel lies at either one of the full open position and
the full close position, the first shield plate shields only
either one of the first light beam and the second light
beam; and when the door panel lies at the other of the
full open position and the full close position, the second
shield plate shields only the other of the first light beam
and the second light beam. Therefore, the same effect
as that of the first embodiment can be achieved.
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Third embodiment

[0038] Figures 1 and 5 relate to a third embodiment of
the present invention. Figure 1 is the front view showing
the general configuration of the elevator door control de-
vice, and Figure 5 is a schematic view for explaining a
configuration of the door panel position detecting section
of the elevator door control device.

In the third embodiment explained hereunder, by arrang-
ing the two light transmitters and two light receivers in
the right-and-left direction, and by making the light beams
transmitted from the light transmitters, which are shielded
by two shield plates, different, the output signal sent from
the position switch in the door full open state and the door
full close state is changed to distinguish these states.
[0039] The position switch 14 has the first light trans-
mitter 15a and the second light transmitter 15b that are
arranged in the right-and-left direction. At a position op-
posed to the first light transmitter 15a, the first light re-
ceiver 16a is provided, and at a position opposed to the
second light transmitter 15b, the second light receiver
16b is provided so that these light receivers are arranged
likewise in the right-and-left direction. At this time, the
first light transmitter 15a and the first light receiver 16a
are relatively positioned on the first shield plate 12 side,
and the second light transmitter 15b and the second light
receiver 16b are relatively positioned on the second
shield plate 13 side.

The vertical dimensions of the arm part 12a for the first
shield plate and the arm part 13a for the second shield
plate, which support the first shield plate 12 and the sec-
ond shield plate 13, respectively, are approximately
equal to each other.

[0040] The mounting position in the right-and-left di-
rection of the first shield plate 12 is adjusted so that when
the door panel 2 lies at the full open position, only the
first light beam 17a transmitted from the first light trans-
mitter 15a arranged on the first shield plate 12 side is
shielded by the first shield plate 12, and the second light
beam 17b transmitted from the second light transmitter
15b arranged on the side opposite to first shield plate 12
(the second shield plate 13 side) is not shielded. In con-
trast, the mounting position in the right-and-left direction
of the second shield plate 13 is adjusted so that only the
second light beam 17b transmitted from the second light
transmitter 15b arranged on the second shield plate 13
side is shielded by the second shield plate 13, and the
first light beam 17a transmitted from the first light trans-
mitter 15a arranged on the side opposite to second shield
plate 13 (the first shield plate 12 side) is not shielded.
Other configurations are the same as those of the first
embodiment, and therefore the detailed explanation
thereof is omitted.

[0041] In the elevator door control device configured
as described above, when the door panel 2 comes to the
full open position, the first light beam 17a transmitted
from the first light transmitter 15a is shielded by the first
shield plate 12, butthe second lightbeam 17b transmitted
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from the second light transmitter 15b is not shielded.
Therefore, a signal of notreceiving lightis generated from
the first light receiver 16a, and on the other hand, a signal
of not receiving light is not generated from the second
light receiver 16b. On receipt of the signal of not receiving
light from the first light receiver 16a and a signal of re-
ceiving light from the second light receiver 16b, the door
control device body 18 judges that the door panel 2 lies
at the full open position, and carries out the door opening/
closing control such as the rotational drive control of the
door motor 6 based on this judgment.

[0042] When the door panel 2 comes to the full close
position, the second light beam 17b transmitted from the
second light transmitter 15b is shielded by the second
shield plate 13, but the first light beam 17a transmitted
from the first light transmitter 15a is not shielded. There-
fore, a signal of not receiving light is not generated from
the first light receiver 16a, and on the other hand, a signal
of not receiving light is generated from the second light
receiver 16b. On receipt of a signal of receiving light from
the first light receiver 16a and the signal of not receiving
light from the second light receiver 16b, the door control
device body 18 judges that the door panel 2 lies at the
full close position, and carries out the door opening/clos-
ing control such as the rotational drive control of the door
motor 6 based on this judgment.

[0043] In this embodiment, the light transmitters and
the light receivers are arranged so as to be shifted in the
right-and-left direction. However, the light transmitters
and the light receivers may be arranged so as to be shift-
ed not only in the right-and-left direction but also in the
up-and-down direction. That s, the two sets of light trans-
mitters and light receivers may be arranged in the slant-
wise direction.

Also, the transverse dimension of either one of the two
shield plates may be made longer to shield the light
beams of both the two sets of light transmitters and light
receivers.

[0044] The elevator door control device configured as
described above is configured so that the first light trans-
mitter and the second light transmitter are arranged in
the right-and-left direction; when the door panel lies at
either one of the full open position and the full close po-
sition, the first shield plate shields only either one of the
first light beam and the second light beam; and when the
door panel lies at the other of the full open position and
the full close position, the second shield plate shields
only the other of the first light beam and the second light
beam. Therefore, in addition to being capable of achiev-
ing the same effect as that of the first embodiment, the
vertical dimension of the position switch can be de-
creased.

Fourth embodiment
[0045] Figure 1 and Figures 6 and 7 relate to a fourth

embodiment of the presentinvention. Figure 1 is the front
view showing the general configuration of the elevator
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door control device, Figure 6 is a schematic view for ex-
plaining a configuration of the door panel position detect-
ing section of the elevator door control device, and Figure
7 is a flowchart showing an operation of the elevator door
control device.

The fourth embodiment explained hereunder is config-
ured so that, in the configuration of the third embodiment,
the transverse dimension of one shield plate is made
longer than the space dimension in the right-and-left di-
rection of the two sets of light transmitters and light re-
ceivers, and also by adding the light shield order of the
two sets of light transmitters and light receivers using the
shield plate having the longer dimension, it is judged
which of the full open position and the full close position
is the position of door panel.

[0046] The transverse dimension of either one of the
first shield plate 12 and the second shield plate 13, in this
example, the second shield plate 13, is adjusted so as
to be longer than the space dimension in the right-and-
left direction between the first light transmitter 15a and
the second lighttransmitter 15b. In other words, the trans-
verse dimension of the second shield plate 13 is long
enough to be capable of shielding both of the first light
beam 17a transmitted from the first transmitter 15a and
the second light beam 17b transmitted from the second
transmitter 15b.

Other configurations are the same as those of the third
embodiment, and therefore the detailed explanation
thereof is omitted.

[0047] In the elevator door control device configured
as described above, the judgment operation at the time
when the door panel comes to the full open position is
the same as that in the third embodiment, and therefore
the explanation thereof is omitted.

The judgment operation for judging whether or not the
door panel 2 comes to the full close position is performed
by following the flow shown in Figure 7.

In the flowchart of Figure 7, the door control device body
18 checks, based on the signal generated from the po-
sition switch 14, whether or not both of the first light re-
ceiver 16a and the second light receiver 16b are in the
state of not receiving light. In this check, if it is confirmed
that both of the first light receiver 16a and the second
light receiver 16b are in the state of not receiving light,
the process proceeds to Step S2.

[0048] In Step S2, concerning the order in which the
first light receiver 16a and the second light receiver 16b
become in the state of not receiving light (the light shield
order), the door control device body 18 checks whether
or not the second light receiver 16b on the second shield
plate 13 side is first, and the first light receiver 16a on
the side opposite to the second shield plate 13 is second.
In this check, if it is confirmed that, concerning the light
shield order, the second light receiver 16b is first and the
first light receiver 16a is second, the process proceeds
to Step S3, where the door control device body 18 judges
that the door panel 2 is in the full close state, and the
process returns to Step S1.
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[0049] On the other hand, in the check in Step S2, if it
is not confirmed that, concerning the light shield order,
the second light receiver 16b is first and the first light
receiver 16a is second, the process proceeds to Step
S4. In Step S4, the door control device body 18 judges
that an abnormality such that both of the first light receiver
16a and the second light receiver 16b are caused to be
in the state of not receiving light by the occurrence of
abnormality, such as power source abnormality, cable
breaking of the position switch, or the like, has occurred,
and the process returns to Step S1.

[0050] The elevator door control device configured as
described above is configured so that the first light trans-
mitter and the second light transmitter are arranged in
the right-and-left direction; the transverse dimension of
one shield plate of the first and second shield plates is
longer than that of the other shield plate; when the door
panel lies at either one of the full open position and the
full close position, the one shield plate shields both of the
first light beam and the second light beam; when the door
panel lies at the other of the full open position and the
full close position, the other shield plate shields either
one of the first light beam and the second light beam;
and the door control device body judges, based on the
order in which the first light receiver and the second light
receiver become in the state of not receiving light, wheth-
er or not the door panel lies at either one of the full open
position and the full close position.

Therefore, in addition to being capable of achieving the
same effect as that of the third embodiment, it can be
detected that an abnormality such that both of the first
light receiver and the second light receiver are caused
to be in the state of not receiving light by the occurrence
of abnormality, such as power source abnormality, cable
breaking of the position switch, or the like, has occurred.

Fifth embodiment

[0051] Afifthembodiment explained hereunderis con-
figured so that, in the configurations of the first to fourth
embodiments, the light receiver is provided on the side
separating from the door driving unit, that is, separating
from the beam of the two projecting portions of the U-
shape of the position switch.

In other words, since the light transmitter is provided on
the side opposed to the light receiver, the light transmitter
is provided on the door driving unit side, that is, on the
beam side of the two projecting portions of the U-shape
of the position switch.

[0052] As described above, the position switch 14
takes a substantially U-shape as viewed from the side,
and is installed on the beam 3. In the projecting portion
on the door driving unit 5 side, that is, on the beam 3 side
of the two projecting portions of the U-shape, the light
transmitter 15 is provided. Also, in the projecting portion
on the side separating from the door driving unit 5, that
is, separating from the beam 3 of the two projecting por-
tions of the U-shape, the light receiver 16 is provided so
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as to be opposed to the light transmitter 15.

Other configurations and operation are the same as
those of any one of the first to fourth embodiments, and
therefore the detailed explanation thereof is omitted.
[0053] The elevator door control device configured as
described above is configured so that the position switch
takes a substantially U-shape as viewed from the side,
andisinstalled on the beam provided above the entrance
sothat one projecting portion of the substantially U-shape
is on the beam side; and the first light receiver and the
second light receiver are provided in the other projecting
portion of the substantially U-shape on the side separat-
ing from the beam. Therefore, in addition to being capable
of achieving the same effect as that of any one of the first
to fourth embodiments, disturbance light such as sunlight
is less liable to directly fall on the light receiver, so that
malfunction can be restrained.

Sixth embodiment

[0054] Figure 8 relating to a sixth embodiment of the
present invention is a sectional view showing a configu-
ration of the position switch of the elevator door control
device.

The sixth embodiment explained hereunder is configured
so that, in the configurations of the first to fifth embodi-
ments, the light transmitters and/or the light receivers are
provided at positions retreating from the inside surface
of the U-shape of the position switch.

[0055] As described above, the position switch 14
takes a substantially U-shape as viewed from the side,
and is installed on the beam 3. In one projecting portion
of the U-shape, the light transmitters 15 are provided at
the positions retreating from the inside surface of the U-
shape. Also, in the other projecting portion of the U-
shape, the light receivers 16 are provided at the positions
retreating from the inside surface of the U-shape so as
to be opposed to the light transmitters 15.

[0056] In this example, both of the light transmitters 15
and the light receivers 16 are provided at the positions
retreating from the inside surface of the U-shape. How-
ever, only either of the light transmitters 15 and the light
receivers 16 may be provided at the position retreating
from the inside surface of the U-shape.

Other configurations and operation are the same as
those of any one of the first to fifth embodiments, and
therefore the detailed explanation thereof is omitted.
[0057] The elevator door control device configured as
described above is configured so that the position switch
takes a substantially U-shape as viewed from the side,
andis installed onthe beam provided above the entrance;
and the first and second light transmitters and/or the first
and second light receivers are arranged at positions re-
treating from the inside surface of the substantially U-
shape. Therefore, in addition to being capable of achiev-
ing the same effect as that of any one of the first to fifth
embodiments, the straightness of light beam transmitted
from the transmitter can be improved to decrease the



17 EP 2 502 870 A1 18

influence on another light receiver, and also disturbance
light such as sunlight is less liable to directly fall on the
light receivers, so that malfunction can be restrained.

Seventh embodiment

[0058] Figure 9 relating to a seventh embodiment of
the present invention is a perspective view showing a
configuration of the position switch of the elevator door
control device.

The seventh embodiment explained hereunder is config-
ured so that, in the configurations of the first to sixth em-
bodiments, in outside surface portions on the side on
which the position switch separates from the beam, a
light receiving indicator for displaying the light receiving
state of the light receiver provided on the position switch
is provided.

[0059] As described above, the position switch 14
takes a substantially U-shape as viewed from the side,
and is installed on the beam 3. In the outside surface
portions on the side on which the position switch 14 sep-
arates from the beam 3, a light receiving indicator 20 that
displays the light receiving state, that is, whether or not
the light receiver 16 provided on the position switch 14
receives a light beam.

The position switch shown in Figure 9 is an example of
the case where the first light receiver 16a and the second
light receiver 16b are arranged in the up-and-down di-
rection. Therefore, as the light receiving indicator 20, two
indicators of a first light receiving indicator 20a that dis-
plays the light receiving state of the first light receiver 16a
and a second light receiving indicator 20b that displays
the light receiving state of the second light receiver 16b
are provided.

[0060] In this embodiment, an example of arrange-
ment in which the light receivers are arranged in the up-
and-down direction is shown. However, the configuration
can be employed for other arrangements.

Other configurations and operation are the same as
those of any one of the first to sixth embodiments, and
therefore the detailed explanation thereof is omitted.
[0061] The elevator door control device configured as
described above is configured so that the elevator door
control device further includes a light receiving indicator
that is provided on the outside surface of the position
switch to display the light receiving states of the first and
second light receivers. Therefore, in addition to being
capable of achieving the same effect as that of any one
of the first to sixth embodiments, in the work for adjusting
the position switch and the shield plates at the door full
open and full close position, the worker can easily know
the light receiving states of the light receivers, so that the
efficiency of that work can be improved.

Eighth embodiment

[0062] Figures 10to 11 relate to an eighth embodiment
of the present invention. Figure 10 is a perspective view
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showing one example of a configuration of the position
switch of the elevator door control device, and Figure 11
is a perspective view showing another example of a con-
figuration of the position switch of the elevator door con-
trol device.

[0063] The eighth embodiment explained hereunder
is configured so that, in the configurations of the first to
seventh embodiments, on both sides in the right-and-left
direction of the position switch, an external light shielding
part for preventing disturbance light from falling on the
light receivers is provided so as not become a hindrance
to the movement of shield plates.

[0064] As one example of this embodiment, as shown
in Figure 10, on both sides in the right-and-left direction
of the position switch 14, light shielding covers 21a, which
are external light shielding parts 21, are provided so as
not become a hindrance to the movement of the first and
second shield plates 12 and 13.

Also, as another example of this embodiment, as shown
in Figure 11, the external light shielding parts 21 are
formed by making a transverse dimension 14a of the po-
sition switch 14 longer than that of other embodiments.
Other configurations and operation are the same as
those of any one of the first to seventh embodiments,
and therefore the detailed explanation thereof is omitted.
[0065] The elevator door control device configured as
described above is configured so that the elevator door
control device further includes the external light shielding
parts that are provided on both sides in the right-and-left
direction of the position switch to prevent disturbance
light from falling on the first and second light receivers.
Therefore, in addition to being capable of achieving the
same effect as that of any one of the first to seventh
embodiments, disturbance light such as sunlight is less
liable to directly fall on the light receivers, so that mal-
function can be restrained.

Ninth embodiment

[0066] A ninth embodiment explained hereunder is
configured so that, in the configurations of the first to
eighth embodiments, the surfaces of the shield plates
each are covered with a paint or member that is black in
color or has a low light reflectance.

The surfaces of the first and second shield plates 12 and
13 each are covered with a paint or member that is black
in color or has a low light reflectance. Other configura-
tions and operation are the same as those of any one of
the first to eighth embodiments.

[0067] The elevator door control device configured as
described above is configured so that the surfaces of the
first and second shield plates each are covered with a
paint or member that is black in color or has a low light
reflectance. Therefore, in addition to being capable of
achieving the same effect as that of any one of the first
to eighth embodiments, the light reflected by the shield
plates is less liable to directly fall on the light receivers,
so that malfunction can be restrained.
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Tenth embodiment

[0068] Figure 12 relating to a tenth embodiment of the
present invention is schematic perspective and sectional
views showing a configuration of the door panel position
detecting section of the elevator door control device.
The tenth embodiment explained hereunder is config-
ured so that, in the configurations of the first to ninth em-
bodiments, the joint part has a substantially L-shape as
viewed from the side to shield disturbance light entering
from the downside by using this joint part.

[0069] As shown in Figure 12, the joint part 19 takes
a substantially L-shape as viewed from the side. A sub-
stantially horizontal surface is formed by being bent sub-
stantially at right angles to the door driving unit 5 side
(the beam 3 side) from the surface that is threadedly
mounted to the door hanger 2a by using the elongated
hole 19a and the bolts 19b, and on upper surface of this
substantially horizontal surface, the first shield plate 12
or the second shield plate 13 is erected.

The installation position of the position switch 14 is also
adjusted so as to match the mounting positions of the
first and second shield plates 12 and 13.

Other configurations and operation are the same as
those of any one of the first to ninth embodiments, and
therefore the detailed explanation thereof is omitted.
[0070] The elevator door control device configured as
described above is configured so that the elevator door
control device further includes the joint part having a sub-
stantially L-shape as viewed from the side, to which the
first shield plate and the second shield plate are attached;
and the first shield plate and the second shield plate are
erected on the upper surface of the substantially horizon-
tal surface formed by the joint part. Therefore, in addition
to being capable of achieving the same effect as that of
any one of the first to ninth embodiments, disturbance
light entering into the light receivers from the downside
of the position switch is shielded, so that malfunction can
be restrained.

Industrial Applicability

[0071] The present invention can be applied to an el-
evator door control device, which carries out door open-
ing/closing control by detecting the full open position and
the full close position of the elevator door.

Description of Symbols

[0072]

car entrance

car door panels
2a car door hanger

N —

2b car door rollers
3 beam

4 car door rail

5 door driving unit
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6 door motor

7 driving wheel

8 driven wheel

9 toothed belt

10 locking member

11 stoppers

12 first shield plate

arm part for the first shield plate

13 second shield plate

arm part for the second shield plate
14 position switch

14a  transverse dimension of the position switch
15 light transmitter

15a first light transmitter

15b  second light transmitter

16 light receiver

16a first light receiver

16b  second light receiver

17 light beam

17a first light beam

17b  second light beam

18 door control device body
19 joint part

19a elongated hole

19b  bolts

20 light receiving indicator
20a first light receiving indicator

20b  second light receiving indicator
21 external light shielding parts
21a light shielding covers

Claims

1. An elevator door control device, which controls the
opening/closing operation of a door panel which
opens and closes an elevator entrance in the right-
and-left direction, comprising:

one position switch which detects that the door
panel lies at the full open position and at the full
close position;

a first light transmitter provided on the position
switch to transmit a first light beam;

a first light receiver provided at a position op-
posed to the first light transmitter on the position
switch to receive the first light beam;

a second light transmitter provided on the posi-
tion switch to transmit a second light beam;

a second light receiver provided at a position
opposed to the second light transmitter on the
position switch to receive the second light beam;
a first shield plate and a second shield plate,
which are provided on the door panel; and

a door control device body which judges, based
on a signal carring information about the light
receiving state of the first and second light re-
ceivers outputted from the position switch,
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whether or not the door panel lies at the full open
position and the full close position and which
controls the opening/closing operation of the
door panel, characterized in that

when the door panel lies at either one of the full
open position and the full close position, the first
shield plate shields one or more predetermined
light beams of the first and second light beams,
and

when the door panel lies at the other of the full
open position and the full close position, the sec-
ond shield plate shields one or more predeter-
mined light beams of the first and second light
beams different from the predetermined light
beams shielded by the first shield plate.

The elevator door control device according to claim
1, characterized in that

the first light transmitter and the second light trans-
mitter are arranged in the up-and-down direction;
the vertical dimension of one shield plate of the first
and second shield plates is longer than the vertical
dimension of the other shield plate;

when the door panel lies at either one of the full open
position and the full close position, the one shield
plate shields both of the first light beam and the sec-
ond light beam; and

when the door panel lies at the other of the full open
position and the full close position, the other shield
plate shields either one of the first light beam and
the second light beam.

The elevator door control device according to claim
1, characterized in that

the first light transmitter and the second light trans-
mitter are arranged in the up-and-down direction;
the first shield plate and the second shield plate are
arranged at positions different from each other in the
up-and-down direction;

when the door panel lies at either one of the full open
position and the full close position, the first shield
plate shields only either one of the first light beam
and the second light beam; and

when the door panel lies at the other of the full open
position and the full close position, the second shield
plate shields only the other of the first light beam and
the second light beam.

The elevator door control device according to claim
1, characterized in that

the first light transmitter and the second light trans-
mitter are arranged in the right-and-left direction;
when the door panel lies at either one of the full open
position and the full close position, the first shield
plate shields only either one of the first light beam
and the second light beam; and

when the door panel lies at the other of the full open
position and the full close position, the second shield
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plate shields only the other of the first light beam and
the second light beam.

The elevator door control device according to claim
1, characterized in that

the first light transmitter and the second light trans-
mitter are arranged in the right-and-left direction;
the transverse dimension of one shield plate of the
first and second shield plates is longer than that of
the other shield plate;

when the door panel lies at either one of the full open
position and the full close position, the one shield
plate shields both of the first light beam and the sec-
ond light beam;

when the door panel lies at the other of the full open
position and the full close position, the other shield
plate shields either one of the first light beam and
the second light beam; and

the door control device body judges, based on the
order in which the first light receiver and the second
light receiver become in the state of not receiving
light, whether or not the door panel lies at either one
of the full open position and the full close position.

The elevator door control device according to any
one of claims 1 to 5, characterized in that

the position switch takes a substantially U-shape as
viewed from the side, and is installed on the beam
provided above the entrance so that one projecting
portion of the substantially U-shape is on the beam
side; and

the first light receiver and the second light receiver
are provided in the other projecting portion of the
substantially U-shape on the side separating from
the beam.

The elevator door control device according to any
one of claims 1 to 6, characterized in that

the position switch takes a substantially U-shape as
viewed from the side, and is installed on the beam
provided above the entrance; and

the first and second light transmitters and/or the first
and second light receivers are arranged at positions
retreating from the inside surface of the substantially
U-shape.

The elevator door control device according to any
one of claims 1 to 7, characterized in that the ele-
vator door control device further comprises a light
receiving indicator which is provided on the outside
surface of the position switch to display the light re-
ceiving states of the first and second light receivers.

The elevator door control device according to any
one of claims 1 to 8, characterized in that the ele-
vator door control device further comprises external
light shielding parts which are provided on both sides
in the right-and-left direction of the position switch to
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prevent disturbance light from falling on the first and
second light receivers.

The elevator door control device according to any
one of claims 1 to 9, characterized in that the sur-
faces of the first and second shield plates each are
covered with a paint or member which is black in
color or has a low light reflectance.

The elevator door control device according to any
one of claims 1 to 10, characterized in that

the elevator door control device further comprises a
joint part having a substantially L-shape as viewed
from the side, to which the first shield plate and the
second shield plate are attached; and

the first shield plate and the second shield plate are
erected on the upper surface of a substantially hor-
izontal surface formed by the joint part.
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