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(54) DOOR DEVICE FOR ELEVATOR

(57) A door device for an elevator includes: an ele-
vator door having first and second doors; first and second
door driving devices having firstand second rotary shafts,
respectively; a first power transmission mechanism for
moving the first door in response to rotation of the first
rotary shaft; a second power transmission mechanism
for moving the second door in response to rotation of the
second rotary shaft; a position detector for generating a
signal corresponding to the rotation of the first rotary
shaft; and a door control device for controlling the second
door driving device based on information from the posi-
tion detector such that the rotation of the second rotary
shaft follows the rotation of the first rotary shaft. With this
structure, movement speeds of the firstand second doors
are synchronized according to information from the single
position detector.
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Description
Technical Field

[0001] The present invention relates to a door device
for an elevator, which serves to open/close an elevator
doorway.

Background Art

[0002] Conventionally, in view for the sake of a reduc-
tion in size, a door device for an elevator having an outer-
rotor-type motor disposed inside one of a pair of pulleys
has been proposed. A belt is wound between the pair of
the pulleys. A door for opening/closing a doorway is cou-
pled to the belt. When the one of the pulleys is rotated
due to a driving force of the motor, the belt is orbitally
moved, so the other pulley is rotated as well. Thus, the
door is displaced to open/close the doorway (see Patent
Document 1).

[0003] Patent Document 1: JP 2001-226058 A

Disclosure of the Invention
Problems to be solved by the Invention

[0004] However, in the conventional door device for
an elevator, the door is displaced due to the driving force
of the single motor, so the motor itself is large in size.
Even if the respective pulleys are rotated independently
of each other due to driving forces of two motors, a dis-
tance between the respective pulleys is increased when,
for example, the doorway has a large width. Therefore,
tensile force applied to the beltis increased as well. Thus,
not only the life of the belt cannot be prolonged, but also
the burdens on rotary shafts, bearings, and the like of
the respective pulleys are increased. As a result, the mo-
tors cannot be substantially reduced in size either. In ad-
dition, when the dimension of the belt becomes too long,
a standard-sized belt cannot be applied, so a dedicated-
sized belt needs to be manufactured. As aresult, the cost
of manufacturing is increased as well.

[0005] The present invention has been made to solve
the above-mentionedproblems, and it is therefore an ob-
ject of the present invention to obtain a door device for
an elevator which makes it possible to prevent an in-
crease in cost of manufacturing while achieving a reduc-
tion in size and a prolongation of life.

Means for solving the Problem

[0006] A door device for an elevator according to the
presentinvention includes: an elevator door having afirst
door and a second door that are movable in a direction
of a frontage of an elevator doorway, for closing the el-
evator doorway through movements of the first door and
the second doorinto abutmenton each otherand opening
the elevator doorway through movements of the first door
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and the second door out of abutment on each other; a
first door driving device having a first driving device main
body and a first rotary shaft that is rotated due to a driving
force of the first driving device main body; a first power
transmission mechanism to which only the first door of
the first door and the second door is coupled, for moving
the first door in response to rotation of the first rotary
shaft; a second door driving device having a second driv-
ing device main body and a second rotary shaft that is
rotated due to a driving force of the second driving device
main body; a second power transmission mechanism to
which only the second door of the first door and the sec-
ond door is coupled, for moving the second door in re-
sponse to rotation of the second rotary shaft; a position
detector for generating a signal corresponding to the ro-
tation of the first rotary shaft; and a door control device
for controlling the second door driving device based on
information from the position detector such that the rota-
tion of the second rotary shaft follows the rotation of the
first rotary shaft.

Brief Description of the Drawings
[0007]

Fig. 1 is a front view showing a door device for an
elevator according to Embodiment 1 of the present
invention.

Fig. 2is a front view showing another example of the
door device for an elevator shown in Fig. 1.

Fig. 3 is a front view showing a door device for an
elevator according to Embodiment 2 of the present
invention.

Fig. 4 is a plan view showing a part of the door device
for an elevator of Fig. 3.

Fig. 5 is a front view showing a door device for an
elevator according to Embodiment 3 of the present
invention.

Fig. 6 is a flowchart showing the operation of the
door device for an elevator shown in Fig. 5.

Fig. 7 is a flowchart showing another example of the
operation of the door device for an elevator shown
in Fig. 5.

Best Mode for carrying out the Invention

[0008] Preferred embodiments of the present inven-
tion will be described hereinafter with reference to the
drawings.

Embodiment 1

[0009] Fig. 1is a front view showing a door device for
an elevator according to Embodiment 1 of the present
invention. In Fig. 1, a car (not shown) is provided with a
car doorway (elevator doorway) 1. A hanger case 2,
which is provided above the car doorway 1, is fixed to
the car.
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[0010] A hanger rail (support rail) 3 extending in a di-
rection of a frontage of the car doorway 1 is fixed to the
hanger case 2. An elevator door 4 for opening/closing
the car doorway 1 is suspended from the hanger rail 3.
[0011] The elevator door 4 has a first door 5 and a
second door 6, which are movable in the direction of the
frontage of the car doorway 1. The first door 5 and the
second door 6 are provided side by side in the direction
of the frontage of the car doorway 1. The car doorway 1
is closed when the first door 5 and the second door 6
abut against each other. The car doorway 1 is opened
when the abutment of the first door 5 and the second
door 6 is released.

[0012] The first door 5 is movable between a first door
door-closed position where the first door 5 can abut
against the second door 6, and a first door door-open
position located on a door opening side (a side in which
the car doorway 1 is opened) with respect to the first door
door-closed position. The second door 6 is movable be-
tween a second door door-closed position where the sec-
ond door 6 can abut against the first door 5, and a second
door door-open position located on a door opening side
(aside in which the car doorway 1 is opened) with respect
to the second door door-closed position.

[0013] The car doorway 1 is fully closed when the first
door 5 is at the first door door-closed position and the
second door 6 is at the second door door-closed position.
The car doorway 1 is fully opened when the first door 5
is at the first door door-open position and the second
door 6 is at the second door door-open position.

[0014] Each of the first door 5 and the second door 6
is also designed as a panel door having a door panel 7,
which is used to open/close the car doorway 1, and a
roller hanger 8, which is provided on an upper portion of
the door panel 7, and can move along the hanger rail 3.
[0015] Each of the hanger rollers 8 has a hanger plate
9 fixed to the upper portion of one of the door panels 7,
and a plurality of rollers 10 provided to the hanger plate
9 to be rolled on the hanger rail 3 in accordance with the
movement of each one of the first door 5 and the second
door 6.

[0016] The hanger case 2 is provided with a first door
driving device 11 and a second door driving device 12,
which are disposed apart from each other in the direction
of the frontage of the car doorway 1. In this example, the
first door driving device 11 is provided to one end of the
hanger case 2, and the second door driving device 12 is
provided to the other end of the hanger case 2.

[0017] Thefirstdoordriving device 11 has afirstdriving
device main body 13 including a motor, and a first rotary
shaft 14 that is rotated due to a driving force of the first
driving device main body 13. The second door driving
device 12 has a second driving device main body 15 in-
cluding a motor, and a second rotary shaft 16 that is ro-
tated due to a driving force of the second driving device
main body 15.

[0018] In addition, the hanger case 2 is provided with
a first power transmission mechanism 17 for moving the
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first door 5 in response to rotation of the first rotary shaft
14, and a second power transmission mechanism 18 for
moving the second door 6 in response to rotation of the
second rotary shaft 16. The first power transmission
mechanism 17 and the second power transmission
mechanism 18 are disposed side by side in the direction
of the frontage of the car doorway 1.

[0019] Thefirst powertransmission mechanism 17 has
a first driving pulley 19 fixed to the first rotary shaft 14, a
first driven pulley 20 provided to an inner side than the
first driving pulley 19 in the direction of the frontage of
the car doorway 1, and a first transmission strip body 21
of an endless type wound between the first driving pulley
19 and the first driven pulley 20.

[0020] The first transmission strip body 21 is orbitally
moved through rotation of the first driving pulley 19. The
first driven pulley 20 is rotated through the orbital move-
ment of the first transmission strip body 21.

[0021] The first door 5 is coupled to the first transmis-
sion strip body 21 via a coupling member 25 so as to be
moved in the direction of the frontage of the car doorway
1 through the orbital movement of the first transmission
strip body 21. Thus, the first door 5 is moved between
the first door door-open position and the first door door-
closed position in accordance with the rotation of the first
driving pulley 19.

[0022] The second power transmission mechanism 18
has a second driving pulley 22 fixed to the second rotary
shaft 16, a second driven pulley 23 provided to an inner
side than the second driving pulley 22 in the direction of
the frontage of the car doorway 1, and a second trans-
mission strip body 24 of an endless type wound between
the second driving pulley 22 and the second driven pulley
23.

[0023] The second transmission strip body 24 is orb-
itally moved through rotation of the second driving pulley
22. The second driven pulley 23 is rotated through the
orbital movement of the second transmission strip body
24.

[0024] The second door 6 is coupled to the second
transmission strip body 24 via a coupling member 26 so
as to be moved in the direction of the frontage of the car
doorway 1 through the orbital movement of the second
transmission strip body 24. Thus, the second door 6 is
moved between the second door door-open position and
the second door door-closed position in accordance with
rotation of the second driving pulley 22. Examples of the
first transmission strip body 21 and the second transmis-
sion strip body 24 include timing belts (synchronous
belts), wires, or the like.

[0025] Thatis, of the first door 5 and the second door
6, only the first door 5 is coupled to the first power trans-
mission mechanism 17, and only the second door 6 is
coupled to the second power transmission mechanism
18. In addition, in the direction of the frontage of the car
doorway 1, the first power transmission mechanism 17
has a minimum required dimension for moving the first
door 5 between the first door door-closed position and
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the first door door-open position. Further, in the direction
of the frontage of the car doorway 1, the second power
transmission mechanism 18 has a minimum required di-
mension for moving the second door 6 between the sec-
ond door door-closed position and the second door door-
open position.

[0026] The first door driving device 11 is provided with
an encoder (position detector) 27 for generating a signal
(pulse signal) corresponding to the rotation of the first
rotary shaft 14. The car is mounted with a door control
device 28 for controlling the first door driving device 11
and the second door driving device 12. When an opening/
closing command is input from an operation control de-
vice (notshown) installed within a hoistway, the door con-
trol device 28 drives the first door driving device 11 and
the second door driving device 12 to open/close the car
doorway 1.

[0027] The doorcontroldevice 28 controls the firstdoor
driving device 11 based on the opening/closing com-
mand from the operation control device. Thus, the rota-
tion of the first rotary shaft 14 is controlled by the door
control device 28. The door control device 28 also con-
trols the second door driving device 12 based on infor-
mation from the encoder 27, such that the rotation of the
second rotary shaft 16 follows the rotation of the first ro-
tary shaft 14. Thus, the first door 5 and the second door
6 are moved in opposite directions in synchronization
with each other.

[0028] Note that the door control device 28 is consti-
tuted by a computer having a calculation processing por-
tion (CPU), a storage portion (ROM, RAM, or the like),
and a signal input/output portion. The function of the door
control device 28 is realized by the computer constituting
the door control device 28.

[0029] Next, an operation will be described. A signal
corresponding to the rotation of the first rotary shaft 14
is transmitted from the encoder 27 to the door control
device 28. When an opening/closing command from the
operation control device is input to the door control device
28, the door control device 28 performs control to drive
the first door driving device 11 and the second door driv-
ing device 12. At this moment, the rotation of the second
rotary shaft 16 is controlled by the door control device 28
based oninformation from the encoder 27. Thus, the sec-
ond rotary shaft 16 is rotated in accordance with the ro-
tation of the first rotary shaft 14.

[0030] When the first rotary shaft 14 is rotated, the first
transmission strip body 21 is orbitally moved. Thus, the
first door 5 is moved in the direction of the frontage of
the car doorway 1. In addition, when the second rotary
shaft 16 is rotated, the second transmission strip body
24 is orbitally moved. Thus, the second door 6 is moved
in the direction of the frontage of the car doorway

1. The second rotary shaft 16 is rotated in accord-
ance with the rotation of the first rotary shaft 14, so
the first door 5 and the second door 6 are moved in
synchronization with each other. As a result, the car
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doorway 1 is opened/closed.

[0031] In the door device for an elevator as described
above, the first power transmission mechanism 17
moves the first door 5 in response to the rotation of the
first rotary shaft 14, and the second power transmission
mechanism 18 moves the second door 6 in response to
the rotation of the second rotary shaft 16. Therefore, the
first power transmission mechanism 17 and the second
power transmissionmechanism 18 can be disposed side
by side in the direction of the frontage of the car doorway
1, and the respective dimensions of the first power trans-
mission mechanism 17 and the second power transmis-
sion mechanism 18 can be reduced with respect to the
dimension of the frontage of the car doorway 1. Thus,
the lengths of the first transmission strip body 21 and the
second transmission strip body 24 can be reduced when
the first transmission strip body 21 and the second trans-
mission strip body 24 are designed to be moved together
with the first door 5 and the second door 6 in the first
power transmission mechanism 17 and the second pow-
er transmission mechanism 18, respectively. As the first
transmission strip body 21 and the second transmission
strip body 24 standard components can be employed
even when the dimension of the frontage of the car door-
way 1 is too large. In consequence, the cost of manufac-
turing can be prevented from increasing.

[0032] In addition, the lengths of the first transmission
strip body 21 and the second transmission strip body 24
can be reduced, so the tensile forces applied to the first
transmission strip body 21 and the second transmission
strip body 24 can be reduced as well. Thus, the lives of
the first transmission strip body 21 and the second trans-
mission strip body 24 can be prolonged, and the first door
driving device 11 and the second door driving device 12,
which receive the tensile forces applied to the first trans-
mission strip body 21 and the second transmission strip
body 24, respectively, can be reduced in size as well.
[0033] Further, the second rotary shaft 16 is controlled
by the door control device 28 so as to be rotated in ac-
cordance with the rotation of the first rotary shaft 14, so
the first door 5 and the second door 6 can be moved in
synchronization with each other. In addition, there is no
need to provide the second door driving device 12 with
an encoder for measuring the rotation of the second ro-
tary shaft 16, so the number of components can be re-
duced. As aresult, the cost of manufacturing can further
be reduced.

[0034] Note that in the foregoing example, each of the
first door 5 and the second door 6 is assumed to be a
single panel door. However, each of the first door 5 and
the second door 6 may have a plurality of panel doors.
[0035] Thatis, Fig. 2 is a front view showing another
example of the door device for an elevator shown in Fig.
1. In Fig. 2, each of the first door 5 and the second door
6 has a high-speed door (panel door) 31 and a low-speed
door (panel door) 32. The low-speed door 32 is displaced
with respect to the high-speed door 31 in accordance
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with the movement of the high-speed door 31. Each one
of the high-speed doors 31 and the low-speed doors 32
has the door panel 7 and the roller hanger 8.

[0036] A first displacement mechanism 33 for displac-
ing the low-speed door 32 with respect to the high-speed
door 31 is provided on the upper portion of the first door
5. A second displacement mechanism 34 for displacing
the low-speed door 32 with respect to the high-speed
door 31 is provided on the upper portion of the second
door 6.

[0037] Each of the first displacement mechanism 33
and the second displacement mechanism 34 has a pair
of displacement pulleys 35 and 36 provided to both ends
of a horizontal bar fixed to the low-speed door 32, and a
displacement strip body 37 of an endless type wound
between the respective displacement pulleys 35 and 36.
[0038] The high-speeddoor 31 andthe low-speed door
32 are connected to the displacement strip body 37. The
displacement strip body 37 is orbitally moved through the
movement of the high-speed door 31. The low-speed
door 32 is displaced with respect to the high-speed door
31 oppositely to a moving direction thereof through the
orbital movement of the displacement strip body 37. That
is, the high-speed door 31 and the low-speed door 32
are connected to the displacement strip body 37 so as
to be moved in opposite directions through the orbital
movement of the displacement strip body 37. Other con-
structions are identical to those of the foregoing example.
[0039] Asdescribed above, the respective dimensions
of the first power transmission mechanism 17 and the
second power transmission mechanism 18 can be re-
duced even when each of the first door 5 and the second
door 6 has the plurality of panel doors. Therefore, an
effect similar to that of the foregoing example can be
achieved.

Embodiment 2

[0040] Fig. 3 is a front view showing a door device for
an elevator according to Embodiment 2 of the present
invention. In addition, Fig. 4 is a plan view showing a part
of the door device for an elevator of Fig. 3. In the figures,
an interlock mechanism 41 for synchronizing the moving
speed of the first door 5 with the moving speed of the
second door 6 is provided between the first power trans-
mission mechanism 17 and the second power transmis-
sion mechanism 18.

[0041] Theinterlock mechanism 41 has afirstinterlock
pulley 42 that is rotated integrally with the first driven
pulley 20, a second interlock pulley 43 that is rotated
integrally with the second driven pulley 23, and an inter-
lock strip body 44 of an endless type wound between the
firstinterlock pulley 42 and the second interlock pulley 43.
[0042] Thefirstinterlock pulley 42 is provided coaxially
with the first driven pulley 20, and the second interlock
pulley 43 is provided coaxially with the second driven
pulley 23. The interlock strip body 44 is orbitally moved
through rotation of the firstinterlock pulley 42 and rotation
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of the second interlock pulley 43. Employed as the inter-
lock strip body 44 is, for example, a timing belt (cogged
belt), or a wire. Other constructions are identical to those
of Embodiment 1.

[0043] In the door device for an elevator constructed
as described above, the interlock mechanism 41 is pro-
vided between the first power transmission mechanism
17 and the second power transmission mechanism 18,
so the first power transmission mechanism 17 and the
second power transmission mechanism 18 can be me-
chanically interlocked with each other. As a result, the
moving speed of the first door 5 and the moving speed
of the second door 6 can be more reliably synchronized
with each other.

[0044] Note that in each of the foregoing examples,
the first door driving device 11 and the second door driv-
ing device 12 are disposed at both the ends of the car
doorway 1 in the direction of the frontage thereof, respec-
tively. However, the position of the first door driving de-
vice 11 and the first driving pulley 19 may be changed
with the position of the first driven pulley 20, and the po-
sition of the second door driving device 12 and the second
driving pulley 22 may be changed with the position of the
second driven pulley 23. In the case where the position
of the first door driving device 11 is changed, the first
interlock pulley 42 is provided coaxially with the first driv-
ing pulley 19. Inthe case where the position of the second
door driving device 12 is changed, the second interlock
pulley 43 is provided coaxially with the second driving
pulley 22.

Embodiment 3

[0045] Fig. 5is a front view showing a door device for
an elevator according to Embodiment 3 of the present
invention. In Fig. 5, the encoder 27 for generating a signal
according to the rotation of the first rotary shaft 14 is
provided as afirst position detector to the first door driving
device 11. An encoder 51 for generating a signal accord-
ing to the rotation of the second rotary shaft 16 is provided
as a second position detector to the second door driving
device 12.

[0046] Information from the encoder 27 and informa-
tion from the encoder 51 are input to the door control
device 28. The door control device 28 has a first door
control portion 52 for controlling the first door driving de-
vice 11 based on the information from the encoder 27,
and a second door control portion 53 for controlling the
second door driving device 12 based on the information
from the encoder 51. That is, the door control device 28
has the first door control portion 52 and the second door
control portion 53 which independently control the first
doordriving device 11 and the second door driving device
12, respectively.

[0047] The car is provided with a car passenger load
detecting device 54 for measuring a passenger load with-
in the car. A weighing device for measuring the total
weight of passengers within the car as a passenger load
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within the car, an image processing device for measuring
the area of a heat source generated by passengers within
the car as a passenger load within the car, or the like can
be employed as the car passenger load detecting device
54.

[0048] In a case where the image processing device
is adopted as the car passenger load detecting device
54, temperature distribution within the car at the time
when the inside of the car is empty (when there is no
passenger on board) is recognized in advance as an im-
age in the image processing device. When a passenger
gets on the car, a great change is caused, with respect
to the temperature distribution recognized in advance as
an image, only in a region corresponding to the passen-
ger being the heat source. Thus, the image processing
device measures current temperature distribution within
the car, and compares the measured temperature distri-
bution within the car with the temperature distribution rec-
ognized in advance as an image to calculate the area of
the heat source generated by the passenger.

[0049] A landing is provided with a landing passenger
load detecting device 55 for measuring a passenger load
at the landing. A pressure sensing mat laid within a pre-
determined region of a floor of the landing (e.g., within a
region located in front of a landing doorway) to measure
a quantity corresponding to a pressure sensed upon the
boarding of passengers as a passenger load at the land-
ing, an image processing device for measuring an area
of aheat source within a predetermined range in the land-
ing (e.g., within the range of a space located in front of
the landing doorway) as a passenger load at the landing
in the same manner as the aforementioned image
processing device, or the like can be employed as the
landing passenger load detecting device 55.

[0050] A car reference value to be compared with the
passenger load within the car which is obtained from the
car passenger load detecting device 54, and a landing
reference value to be compared with the passenger load
at the landing which is obtained from the landing passen-
ger load detecting device 55 are set in advance in the
door control device 28.

[0051] In addition, the door control device 28 controls
the first door driving device 11 and the second door driv-
ing device 12 to move only one of the first door 5 and the
second door 6 when the passenger load within the car
is equal to or smaller than the car reference value and
the passenger load at the landing is equal to or smaller
than the landing reference value. The door control device
28 controls the first door driving device 11 and the second
door driving device 12 to move both the first door 5 and
the second door 6 at least one of when the passenger
load within the car is larger than the car reference value
and when the passenger load at the landing is larger than
the landing reference value.

[0052] That is, the door control device 28 determines
whether to move each of the first door 5 and the second
door 6 or not in opening/closing the elevator doorway,
based on the passenger load within the car and the pas-
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senger load at the landing.

[0053] Next, an operation will be described. Fig. 6is a
flowchart showing the operation of the door device for an
elevator shown in Fig. 5. As shown in Fig. 6, when the
operation of the elevator is activated (the movement of
the car is started) (S1), a passenger load o1 within the
car is measured by the car passenger load detecting de-
vice 54 (S2), and information on the passenger load o1
within the car is transmitted to the door control device
28. A passenger load o2 at the landing of a destination
floor where a registration of a call for the car has been
made is measured by the landing passenger load detect-
ing device 55 (S3), and information on the passenger
load 02 at the landing is transmitted to the door control
device 28.

[0054] Afterreceiving the passengerload o1 within the
car and the passenger load o2 at the landing, the door
control device 28 determines whether or not the passen-
ger load o1 within the car is equal to or smaller than a
car reference value 1 set in advance (S4) . When the
passenger load o1 within the car is larger than the car
reference value 1, the number of users within the car is
considered to be large, so the door control device 28
drives both the first door driving device 11 and the second
door driving device 12 upon stoppage of the car at the
destination floor. Thus, both the first door 5 and the sec-
ond door 6 are moved in respective door opening direc-
tions (S5).

[0055] When the passenger load a1 within the car is
equal to or smaller than the car reference value 1, in
the door control device 28, the number of users within
the car is considered to be small, and it is determined
whether or not the passenger load o2 at the landing is
equal to or smaller than a landing reference value 2 set
in advance (S6). When the passenger load o2 at the
landing is larger than the landing reference value B2, the
number of users at the landing is considered to be large,
so the door control device 28 drives both the first door
driving device 11 and the second door driving device 12
upon stoppage of the car at the destination floor, as in
the case where the passenger load o1 within the car is
larger than the car reference value B1. Thus, both the
first door 5 and the second door 6 are moved in the re-
spective door opening directions (S5) .

[0056] When the passenger load a2 at the landing is
equal to or smaller than the landing reference value 2,
not only the number of users within the car but also the
number of users atthe landing are considered to be small,
so the door control device 28 performs control to drive
only one of the first door driving device 11 and the second
door driving device 12. Thus, only one of the first door 5
and the second door 6 is moved in the door opening
direction (S7) .

[0057] In the door device for an elevator constructed
as described above as well, the first power transmission
mechanism 17 moves the first door 5 in response to the
rotation of the first rotary shaft 14, and the second power
transmission mechanism 18 moves the second door 6 in
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response to the rotation of the second rotary shaft 16.
Therefore, as in the case of the foregoing Embodiment
1 of the present invention, the first power transmission
mechanism 17 and the second power transmission
mechanism 18 can be reduced in size, the lives thereof
can be prolonged, and the cost of manufacturing can be
prevented from increasing.

[0058] In addition, the door control device 28 has the
first door control portion 52 for controlling the first door
driving device 11 and the second door control portion 53
for controlling the second door driving device 12 so as
to independently control the first door driving device 11
and the second door driving device 12, respectively.
Therefore, the operations of opening/closing the elevator
doorway can be performed in accordance with the situ-
ation in which the elevator is used.

[0059] For example, in an office building or the like, a
large number of users flock to an elevator at clock-in time
in the morning, at clock-out time in the evening, and at
lunchtime. The time zones in which a large number of
users flock to the elevator are limited, and the number of
users of the elevator may be small during off-peak peri-
ods other than the above-mentioned time zones. Con-
sidering the installation of an elevator, however, the width
of an elevator doorway is determined on the basis of the
peak number of users of the elevator, so the elevator is
designed to have an exaggerated specification for the
number of users during the off-peak periods. Accordingly,
when, for example, the number of passengers getting on
and off the car is small and there is hence no need to
fully open the elevator doorway during a door opening
operation, only one of the first door 5 and the second
door 6 can be movedinthe door opening direction. There-
fore, the amount of energy consumption can be reduced,
and the saving of energy can be achieved.

[0060] The door control device 28, in which the car
reference value to be compared with the passenger load
within the car is set in advance, moves, based on infor-
mation from the car passenger load detecting device 54,
only one of the first door 5 and the second door 6 when
the passenger load within the car is equal to or smaller
than the car reference value. Therefore, the operations
of opening/closing the elevator doorway can be per-
formed in accordance with the situation of use within the
car. Thus, the saving of energy can be achieved.
[0061] The door control device 28, in which the landing
reference value to be compared with the passenger load
at the landing is set in advance, moves, based on infor-
mation from the landing passenger load detecting device
55, only one of the first door 5 and the second door 6
when the passenger load at the landing is equal to or
smaller than the landing reference value. Therefore, the
elevator doorway can be opened/closed in accordance
with the situation in which the landing is used. In this
manner as well, the saving of energy can be achieved.
[0062] In each of the foregoing examples, the door
control device 28 controls only the movements of the first
door 5 and the second door 6 in opening/closing the el-
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evator doorway. However, reporting devices for reporting
whether or not each of the first door 5 and the second
door 6 is to be moved in opening/closing the elevator
doorway may be provided within the car and at the land-
ing, respectively. In this case, the reporting devices are
controlled by the door control device 28. As the reporting
devices, for example, light emitters provided to a pair of
vertical pillars of the elevator doorway, respectively, dis-
play devices for displaying characters and charts, or
speakers for generating a sound can be employed.
[0063] Inthe case where the light emitters are adopted
as the reporting devices, each of the light emitters, which
is disposed beside a corresponding one of the doors 5
and 6, emits light only when that door is to be moved in
opening/closing the elevator doorway. In the case where
the display devices are adopted as the reporting devices,
the display devices display the contents of an operation
of specifying whether or not each of the doors 5 and 6 is
to be moved in opening/closing the elevator doorway. In
the case where the speakers are adopted as the reporting
devices, the speakers report the contents of an operation
thereof as a sound.

[0064] That is, Fig. 7 is a flowchart showing another
example of the operation of the door device for an ele-
vator shown in Fig. 5. As shown in Fig. 7, the same pro-
cedure as in the foregoing example is performed until the
passenger load o1 within the car and the passenger load
o2 at the landing are transmitted to the door control de-
vice 28 after activation of the elevator.

[0065] Afterreceiving the passengerload o1 within the
car and the passenger load 02 at the landing, the door
control device 28 determines whether or not the passen-
ger load a1 within the car is equal to or smaller than the
car reference value B1 (S4). When the passenger load
o1 within the car is larger than the car reference value
B1, the number of users within the car is considered to
be large, and the reporting devices report to the inside
of the car and the landing that both the first door 5 and
the second door 6 are to be moved in the respective door
opening directions, upon stoppage of the car at the des-
tination floor (S11).

[0066] After that, the door control device 28 performs
control to drive both the first door driving device 11 and
the second door driving device 12, so both the first door
5 and the second door 6 are moved in the respective
door opening directions (S5).

[0067] When the passenger load o1 within the car is
equal to or smaller than the car reference value B1, in
the door control device 28, the number of users within
the car is considered to be small, and it is determined
whether or not the passenger load o2 at the landing is
equal to or smaller than the landing reference value 2
(S6) . When the passenger load 0.2 atthe landing s larger
than the landing reference value 2, the number of users
at the landing is considered to be large, so both the first
door 5 and the second door 6 are moved in the respective
door opening directions upon stoppage of the car at the
destination floor, as in the case where the passenger
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load a1 within the car is larger than the car reference
value B1 (S5) .

[0068] When the passenger load o2 at the landing is
equal to or smaller than the landing reference value 2,
not only the number of users within the car but also the
number of users atthe landing are considered to be small,
so the reporting devices report to the inside of the car
and the landing that one of the first door 5 and the second
door 6, for example, only the first door 5, is to be moved
in the door opening direction, upon stoppage of the car
at the destination floor (S12).

[0069] After that, the door control device 28 performs
control to drive, for example, only the first door driving
device 11. Thus, for example, only the first door 5 is
moved in the door opening direction (S7).

[0070] In this manner, a passenger can realize in ad-
vance whether or not each of the door or doors to be
moved when the elevator doorway is opened/closed. As
aresult, the passengers are allowed to get on and off the
car smoothly.

[0071] Ineach ofthe foregoing examples, both the pas-
senger load a1 within the car and the passenger load o2
atthe landing are measured, and the operations of open-
ing/closing the elevator doorway are performed based
on a result of the measurement. However, it is also ap-
propriate to measure only one of the passenger load o1
within the car and the passenger load o2 at the landing,
and to perform the operations of opening/closing the el-
evator doorway based on a result of the measurement.
[0072] In each of Embodiments 2 and 3 of the present
invention, each of the first door 5 and the second door 6
is designed as a single panel door. However, each of the
first door 5 and the second door 6 may have a plurality
of panel doors.

Claims
1. A door device for an elevator, comprising:

an elevator door having a first door and a second
door that are movable in a direction of a frontage
of an elevator doorway, for closing the elevator
doorway through movements of the first door
and the second door into abutment on each oth-
er and opening the elevator doorway through
movements of the first door and the second door
out of abutment on each other;

a first door driving device having a first driving
device main body and a first rotary shaft that is
rotated due to a driving force of the first driving
device main body;

a first power transmission mechanism to which
only the first door of the first door and the second
door is coupled, for moving the first door in re-
sponse to rotation of the first rotary shaft;

a second door driving device having a second
driving device main body and a second rotary
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shaft that is rotated due to a driving force of the
second driving device main body;

a second power transmission mechanism to
which only the second door of the first door and
the second door is coupled, for moving the sec-
ond door in response to rotation of the second
rotary shaft;

a position detector for generating a signal cor-
responding to the rotation of the first rotary shaft;
and

a door control device for controlling the second
door driving device based on information from
the position detector such that the rotation of the
second rotary shaft follows the rotation of the
first rotary shaft.

A door device for an elevator according to Claim 1,
wherein the first power transmission mechanismand
the second power transmission mechanism have
provided therebetween an interlock mechanism for
synchronizing a moving speed of the first door and
a moving speed of the second door with each other.

A door device for an elevator, comprising:

an elevator door having a first door and a second
door that are movable in a direction of a frontage
of an elevator doorway, for closing the elevator
doorway through movements of the first door
and the second door into abutment on each oth-
er and opening the elevator doorway through
movements of the first door and the second door
out of abutment on each other;

a first door driving device having a first driving
device main body and a first rotary shaft that is
rotated due to a driving force of the first driving
device main body;

a first power transmission mechanism to which
only the first door of the first door and the second
door is coupled, for moving the first door in re-
sponse to rotation of the first rotary shaft;

a second door driving device having a second
driving device main body and a second rotary
shaft that is rotated due to a driving force of the
second driving device main body;

a second power transmission mechanism to
which only the second door of the first door and
the second door is coupled, for moving the sec-
ond door in response to rotation of the second
rotary shaft;

a first position detector for generating a signal
corresponding to the rotation of the first rotary
shaft;

a second position detector for generating a sig-
nal corresponding to the rotation of the second
rotary shaft; and

a door control device having a first door control
portion for controlling the first door driving device
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based on information from the first position de-
tector, and a second door control portion for con-
trolling the second door driving device based on
information from the second position detector,
for controlling the first door driving device and
the second door driving device independently of
each other.

A door device for an elevator according to Claim 3,
further comprising a car passenger load detecting
device for measuring a passenger load within a car,
wherein the door control device controls the first door
driving device and the second door driving device to
move only one of the first door and the second door
when the passenger load is equal to or smaller than
a car reference value set in advance.

A door device for an elevator according to Claim 3,
further comprising a landing passenger load detect-
ing device for measuring a passenger load at a land-
ing,

wherein the door control device controls the first door
driving device and the second door driving device to
move only one of the first door and the second door
when the passenger load is equal to or smaller than
a landing reference value set in advance.

A door device for an elevator according to Claim 4
or 5, further comprising a reporting device for report-
ing, based on information from the door control de-
vice, to an inside of the car or the landing whether
or not each of the first door and the second door is
to be moved in opening/closing the elevator door-
way.

A door device for an elevator according to any one
of Claims 1 to 6, wherein each of the first door and
the second door has a high-speed door and a low-
speed door that is displaced with respect to the high-
speed door in accordance with a movement of the
high-speed door.
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FIG.5
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FIG. 7
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