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(54) ELEVATOR DOOR DEVICE

(57) In an elevator door apparatus, an engaging ap-
paratus that engages with a first landing door is disposed
on a first car door. The engaging apparatus completes
engagement with the first landing door and starts a door
opening action of the first car door and the first landing
door when a power transmitting body moves by a prede-
termined amount during door opening commencement.

A car door coupling mechanism that is connected to the
power transmitting body is disposed on a second car
door. The car door coupling mechanism transmits move-
ment of the power transmitting body to the second car
door and starts a door opening action of the second car
door when the power transmitting body moves by the
predetermined amount during door opening commence-
ment.
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Description
TECHNICAL FIELD

[0001] The present invention relates to an elevator
door apparatus in which an engaging apparatus that cou-
ples a landing door to opening and closing actions of a
car door is disposed on a car door.

BACKGROUND ART

[0002] In conventional elevator doorway apparatuses,
driving force from a driving motor is transmitted to a first
car door by means of a ball screw, and action of the first
car door is transmitted to a second car door using a ring-
shaped driving chain (see Patent Literature 1, for exam-
ple).

[0003] In conventional elevator door driving appara-
tuses, two car doors are opened and closed symmetri-
cally by disposing engaging devices that have identical
constructions on the two car doors so as to have bilateral
symmetry (see Patent Literature 2, for example).
[0004]

[Patent Literature 1]

Japanese Patent Laid-Open No. 2005-41620 (Ga-
zette)

[Patent Literature 2]

Japanese Patent Laid-Open No. HEI 1-294190 (Ga-
zette)

DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0005] In conventional doorway apparatuses such as
that described above, because action of the first car door
is transmitted to a second car door using a ring-shaped
driving chain, the apparatuses are increased in size, re-
quire large installation spaces. In conventional door driv-
ing apparatuses, because two engaging apparatuses are
used, the number of parts is increased, making costs
high.

[0006] The present invention aims to solve the above
problems and an object of the present invention is to pro-
vide an elevator door apparatus that can synchronize
actions of first and second car doors using a low-cost,
space-saving construction.

MEANS FOR SOLVING THE PROBLEM

[0007] In order to achieve the above object, according
to one aspect of the present invention, there is provided
an elevator door apparatus including: first and second
car doors that are disposed on a car; a door motor that
is disposed on the car; a power transmitting body that is
moved by the door motor, and that transmits a driving
force from the door motor to the first and second car
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doors; first and second landing doors that are disposed
on a landing; a landing door coupling mechanism that
couples the second landing door to opening and closing
actions of the first landing door; and an engaging appa-
ratus that is disposed on the first car door, and that is
connected to the power transmitting body, and that en-
gages with the first landing door, and the engaging ap-
paratus completes engagement with the firstlanding door
and starts a door opening action of the first car door and
the first landing door when the power transmitting body
moves by a predetermined amount during door opening
commencement, a car door coupling mechanism that is
connected to the power transmitting body is disposed on
the second car door, and the car door coupling mecha-
nism transmits movement of the power transmitting body
to the second car door and starts a door opening action
of the second car door when the power transmitting body
moves by the predetermined amount during door open-
ing commencement.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008]

Figure 1 is a front elevation of an elevator car door
apparatus according to Embodiment 1 of the present
invention viewed from a landing side;

Figure 2 is a front elevation of an elevator landing
door apparatus from Figure 1 viewed from a hoistway
side;

Figure 3 is a plan that shows the car door apparatus
from Figure 1 and the landing door apparatus from
Figure 2;

Figure 4 is a front elevation that shows an engaging
apparatus from Figure 1 enlarged;

Figure 5 is a front elevation that shows a car door
coupling mechanism from Figure 1 enlarged;
Figure 6 is a front elevation that shows a state of the
car door coupling mechanism from Figure 5 during
door opening; and

Figure 7 is a front elevation that shows a car door
coupling mechanism according to Embodiment 2 of
the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0009] Preferred embodiments of the present inven-
tion will now be explained with reference to the drawings.

Embodiment 1

[0010] Figure 1 is a front elevation of an elevator car
door apparatus according to Embodiment 1 of the
present invention viewed from a landing side, and shows
a two-door centrally-opening car door apparatus. In the
figure, a car door frame 1 is fixed to an upper portion of
a car doorway. A car door rail 2 that is parallel to a width
direction of the car doorway is disposed on the car door
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frame 1. A door motor 3 is fixed to a first longitudinal end
portion of the car door frame 1.

[0011] Afirst car door pulley 4 is disposed on the door
motor 3. A second car door pulley 5 is disposed on a
second longitudinal end portion of the car door frame 1.
Anendless car door driving belt 6 that constitutes a power
transmitting body is wound around the first and second
car door pulleys 4 and 5. The first car door pulley 4 is
rotated by a driving force from the door motor 3. When
the first car door pulley 4 is rotated, the car door driving
belt 6 is cycled, and the second car door pulley 5 is ro-
tated.

[0012] A first car door (a driven door) 8 and a second
car door (a slave door) 9 that open and close the car
doorway are suspended on the car door rail 2. The first
and second car doors 8 and 9 are driven by the door
motor 3 during opening and closing of the car doorway
so as to be moved in opposite directions from each other.
[0013] The first car door 8 has: a first car door main
body 10; and a first car door hanger 11 that is fixed to an
upper portion of the first car door main body 10. A plurality
of first car door rollers 12 that are rolled along the car
door rail 2 are disposed on the first car door hanger 11.
[0014] The second car door 9 has: a second car door
main body 13; and a second car door hanger 14 that is
fixed to an upper portion of the second car door main
body 13. A plurality of second car door rollers 15 that are
rolled along the car door rail 2 are disposed on the second
car door hanger 14.

[0015] An engaging apparatus 16 that engages with
landing door apparatuses is mounted to the first car door
8. A car door coupling mechanism 17 that couples action
of the second car door 9 to action of the first car door 8
is mounted to the second car door 9. A first lock releasing
rod 38 that functions as afirst lock releasing member that
engages with the engaging apparatus 16 when all doors
are fully closed, and a second lock releasing rod 39 that
functions as a second lock releasing member that en-
gages with the car door coupling mechanism 17 when
all doors are fully closed are fixed to the car door frame 1.
[0016] Figure 2 is a front elevation of an elevator land-
ing door apparatus from Figure 1 viewed from a hoistway
side. A landing door frame 18 is fixed to an upper portion
of alanding doorway. A landing door rail 19 thatis parallel
to a width direction of the landing doorway is disposed
on the landing door frame 18.

[0017] A first landing door pulley 20 is disposed on a
first longitudinal end portion of the landing door frame
18. A second landing door pulley 21 is disposed on a
second longitudinal end portion of the landing door frame
18. An endless coupling rope 22 is wound around the
first and second landing door pulleys 20 and 21.

[0018] First and second landing doors 23 and 24 that
open and close the landing doorway are suspended on
the landing door rail 19. The first landing door 23 is en-
gaged with the first car door 8 when the car arrives at a
floor, and is moved together with the first car door 8.
[0019] The first landing door 23 is connected to the
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coupling rope 22 by means of a first landing door linking
fitting 25. The second landing door 24 is connected to
the coupling rope 22 by means of a second landing door
linking fitting 26. When the coupling rope 22 is cycled by
opening and closing actions of the first landing door 23,
the second landing door 24 is moved in an opposite di-
rection to the first landing door 23. A landing door cou-
pling mechanism 40 includes the landing door pulleys 20
and 21, the coupling rope 22, and the landing door linking
fittings 25 and 26, and couples the second landing door
24 to the opening and closing actions of the first landing
door 23.

[0020] Thefirstlanding door 23 has: afirstlanding door
main body 27; and a first landing door hanger 28 that is
fixed to an upper portion of the first landing door main
body 27. A plurality of first landing door rollers 29 that
are rolled along the landing door rail 19 are disposed on
the first landing door hanger 28.

[0021] The secondlanding door 24 has: a second land-
ing door main body 30; and a second landing door hanger
31 that is fixed to an upper portion of the second landing
door main body 30. A plurality of second landing door
rollers 32 that are rolled along the landing door rail 19
are disposed on the second landing door hanger 31.
[0022] Aninterlocking apparatus 33 for preventing the
first and second landing doors 23 and 24 from being
opened from the landing when the car is not at that floor
is disposed on the landing door frame 18 and the first
landing door hanger 28. The interlocking apparatus 33
has a catch 34, an interlocking clutch 35, a fixed inter-
locking roller 36, and a movable interlocking roller 37.
[0023] The catch 34 is fixed to the landing door frame
18. The interlocking clutch 35 is pivotably mounted to the
firstlanding door hanger 28. The first and second landing
doors 23 and 24 are prevented from moving in a door
opening direction by a tip end portion of the interlocking
clutch 35 engaging with the catch 34 when the first and
second landing doors 23 and 24 are in afully closed state.
[0024] The fixed interlocking roller 36 is disposed co-
axially with a pivoting shaft of the interlocking clutch 35.
The movable interlocking roller 37 is mounted to the in-
terlocking clutch 35 so as to be pivotable together with
the interlocking clutch 35.

[0025] Figure 3 is a plan that shows the car door ap-
paratus from Figure 1 and the landing door apparatus
from Figure 2. When the car arrives at a floor, the movable
interlocking roller 37 of the interlocking apparatus 33 en-
gages with the engaging apparatus 16.

[0026] Figure 4 is a front elevation that shows the en-
gaging apparatus 16 from Figure 1 enlarged. An engag-
ing apparatus supporting plate 41 is fixed to the first car
door hanger 11. First and second supporting fittings 42
and 43 are mounted to the engaging apparatus support-
ing plate 41 so as to be spaced apart vertically. The first
supporting fitting 42 is pivotable around a first fixed sup-
porting shaft 44 that is fixed to the engaging apparatus
supporting plate 41. The second supporting fitting 43 is
pivotable around a second fixed supporting shaft 45 that
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is fixed to the engaging apparatus supporting plate 41.
[0027] A cam portion 42a is disposed on an interme-
diate portion of the first supporting fitting 42. A locking
portion 42b is disposed on the cam portion 42a. A base
end portion of a first linking fitting 47 is linked pivotably
to a first end portion of the first supporting fitting 42 by
means of a first floating supporting shaft 46. A base end
portion of a second linking fitting 49 is linked pivotably to
a first end portion of the second supporting fitting 42 by
means of a second floating supporting shaft 48.

[0028] A doorstop vane 50 that is parallel to a vertical
direction is linked to and supported by tip end portions
of the first and second linking fittings 47 and 49. A door
pocket vane 51 that is parallel to the doorstop vane 50
is linked to and supported by second end portions of the
first and second supporting fittings 42 and 43.

[0029] An upper end portion of the doorstop vane 50
is connected to the car door driving belt 6 by means of a
vane linking fitting 50a. When the car door driving belt 6
is moved toward the door opening direction from the state
in Figure 4, the doorstop vane 50 is also displaced in a
similar direction, the floating supporting shafts 46 and 48
are displaced upward, and the supporting fittings 42 and
43 are pivoted counterclockwise in the figure. The door
pocket vane 51 is thereby displaced in a door closing
direction, reducing spacing between the doorstop vane
50 and the door pocket vane 51.

[0030] A vane guiding portion 52 that guides move-
ment of the doorstop vane 50 in the door opening and
closing directions is disposed between the engaging ap-
paratus supporting plate 41 and the doorstop vane 50.
[0031] An engaging apparatus latch 53 that engages
with the cam portion 42a is disposed on the engaging
apparatus supporting plate 41. The engaging apparatus
latch 53 can pivot around a pivoting shaft 54. A pushing
spring 55 that pushes the engaging apparatus latch 53
against the cam portion 42a is disposed between the
engaging apparatus supporting plate 41 and the engag-
ing apparatus latch 53.

[0032] When the first supporting fitting 42 is pivoted by
apredetermined amount by the displacement of the door-
stop vane 50 in the door opening direction, the engaging
apparatus latch 53 is pivoted clockwise in the figure by
the spring force from the pushing spring 55 and engages
with the locking portion 42b. The pivoting of the first sup-
porting fitting 42 clockwise in the figure is thereby restrict-
ed, and the vanes 50 and 51 are locked in the position
where the spacing therebetween is reduced.

[0033] When the first car door 8 is moved to a vicinity
of a fully closed position, a tip end portion of the first lock
releasing rod 38 is placed in contact with a second end
portion of the engaging apparatus latch 53, and the en-
gaging apparatus latch 53 is pivoted counterclockwise in
the figure against the spring force from the pushing spring
55. Engagement of the engaging apparatus latch 53 with
the locking portion 42b is thereby released.

[0034] Figure 5 is a front elevation that shows the car
door coupling mechanism 17 from Figure 1 enlarged, and
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shows a state when all doors are fully closed. A coupling
mechanism supporting plate 61 is fixed to the second car
door hanger 14. A stopper portion 61a is disposed on the
coupling mechanism supporting plate 61. A coupling
mechanism linking fitting 62 is disposed on the coupling
mechanism supporting plate 61. The coupling mecha-
nism linking fitting 62 is pivotable around a pivoting shaft
63. Pivoting of the coupling mechanism linking fitting 62
clockwise in the figure is restricted by the stopper portion
61 a.

[0035] An upper end portion of the coupling mecha-
nism linking fitting 62 is connected to the car door driving
belt 6. A cam portion 62a is disposed on the coupling
mechanism linking fitting 62. A locking portion 62b is dis-
posed on the cam portion 62a.

[0036] A coupling mechanism latch 64 that engages
with the cam portion 62a is disposed on the coupling
mechanism supporting plate 61. The coupling mecha-
nism latch 64 can pivot around a pivoting shaft 65. A
pushing spring 66 that pushes the coupling mechanism
latch 64 against the cam portion 62a is disposed between
the coupling mechanism supporting plate 61 and the cou-
pling mechanism latch 64.

[0037] When the coupling mechanism linking fitting 62
is pivoted clockwise in the figure and comes into contact
with the stopper portion 61 a due to movement of the car
door driving belt 6 in the door opening direction, as shown
in Figure 6, movement of the car door driving belt 6 is
transmitted to the second car door 9 by means of the
coupling mechanism linking fitting 62 and the coupling
mechanism supporting plate 61, and the second car door
9 is moved in the door opening direction.

[0038] At this point, the coupling mechanism latch 64
is pivoted counterclockwise in the figure by the spring
force from the pushing spring 66 and engages with the
locking portion 62b. The pivoting of the coupling mech-
anism linking fitting 62 counterclockwise in the figure is
thereby restricted.

[0039] When the second car door 9 is moved to a vi-
cinity of a fully closed position during a door closing ac-
tion, a tip end portion of the second lock releasing rod 39
is placed in contact with the coupling mechanism latch
64, and the coupling mechanism latch 64 is pivoted clock-
wise in the figure against the spring force from the push-
ing spring 66. Engagement of the coupling mechanism
latch 64 with the locking portion 62b is thereby released.
[0040] Next, operation will be explained. First, during
door opening, the first car door pulley 4 is rotated coun-
terclockwise in Figure 1 by the door motor 3. The door-
stop vane 50 and the door pocket vane 51 are thereby
displaced in directions in which spacing between them
is reduced. At this point, since the movable interlocking
roller 37 is positioned between the doorstop vane 50 and
the door pocket vane 51, the interlocking clutch 35 is
pivoted clockwise in Figure 2 by the displacement of the
doorstop vane 50 and the door pocket vane 51, and en-
gagement of the interlocking clutch 35 with the catch 34
is released.
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[0041] When the door motor 3 is subsequently driven
further in the door opening direction, the first car door 8
and the first landing door 23 are moved together in the
door opening direction with the interlocking rollers 36 and
37 held between the doorstop vane 50 and the door pock-
et vane 51. In other words, the first car door 8 and the
first landing door 23 commence door opening actions
after the car door driving belt 6 has moved by a prede-
termined amount from a fully closed state. Since the sec-
ond landing door 24 is connected to the first landing door
23 by means of the landing door coupling mechanism
40, it performs a door opening action synchronously with
the door opening actions of the first car door 8 and the
first landing door 23.

[0042] On the other hand, the second car door 9 com-
mences a door opening action after the car door driving
belt 6 has been moved by the predetermined amount
from the fully closed state, and the coupling mechanism
linking fitting 62 is placed in contact with the stopper por-
tion 61a. Consequently, timing of the door opening action
of the second car door 9 can be synchronized with timing
of the door opening action of the first car door 8 by pre-
adjusting spacing between the coupling mechanism link-
ing fitting 62 and the stopper portion 61ain the fully closed
state.

[0043] During door closing, the first car door pulley 4
is rotated clockwise in Figure 1 by the door motor 3. At
that point, because the engaging apparatus latch 53 is
engaged with the locking portion 42b, pivoting of the first
supporting fitting 42 in a clockwise direction in Figure 4
is restricted, and spacing between the doorstop vane 50
and the door pocket vane 51 remains reduced. Conse-
quently, the first car door 8 and the first landing door 23
are moved together in the door closing direction together
with the movement of the car door driving belt 6 in the
door closing direction.

[0044] Then, immediately before the fully closed state
is reached, the engaging apparatus latch 53 comes into
contact with the first lock releasing rod 38, releasing en-
gagement of the engaging apparatus latch 53 with the
locking portion 42b. Since the second landing door 24 is
connected to the first landing door 23 by means of the
landing door coupling mechanism 40, the second landing
door 24 performs a door closing action synchronously
with the door closing action of the first car door 8 and the
first landing door 23.

[0045] Since the coupling mechanism latch 64 is en-
gaged with the locking portion 62b, pivoting of the cou-
pling mechanism linking fitting 62 counterclockwise in
Figure 6 is restricted during door closing. Consequently,
the second car door 9 is also moved in a door closing
direction together with the movement of the car door driv-
ing belt 6 in the door closing direction.

[0046] Thus, immediately before the fully closed state
is reached, the coupling mechanism latch 64 comes into
contact with the second lock releasing rod 39, releasing
engagement of the coupling mechanism latch 64 with the
locking portion 62b. After the engagement of the engag-
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ing apparatus latch 53 with the locking portion 42b and
the engagement of the coupling mechanism latch 64 with
the locking portion 62b are released, the car doors 8 and
9 and the landing doors 23 and 24 are closed completely
by the actions of door closers (not shown). The door clos-
ers constantly apply a force in the door closing direction
to the car doors 8 and 9 and the landing doors 23 and
24. The door motor 3 drives the car door driving belt 6
until the doorstop vane 50 and the door pocket vane 51
return to their initial positions (a fully closed position) and
is then stopped.

[0047] In an elevator door apparatus of this kind, the
engaging apparatus 16 completes engagement with the
first landing door 23, specifically, engagement with the
interlocking apparatus 33 to start the door opening ac-
tions of the first car door 8 and the first landing door 23
when the car door driving belt 6 moves by a predeter-
mined amount during door opening commencement.
Similarly, the car door coupling mechanism 17 also trans-
mits the movement of the car door driving belt 6 to the
second car door 9 to start the door opening action of the
second car door 9 when the car door driving belt 6 moves
by the predetermined amount during door opening com-
mencement. Consequently, the actions of the first and
second car doors 8 and 9 can be synchronized using a
low-cost, space-saving construction.

[0048] Because the engaging apparatus 16 releases
the locked state of the interlocking apparatus 33 and com-
pletes engagement with the interlocking apparatus 33
when the car door driving belt 6 moves by the predeter-
mined amount during door opening commencement, the
locked state of the interlocking apparatus 33 can be re-
leased more reliably while synchronizing door opening
commencement actions of the first and second car doors
8 and 9.

[0049] In addition, because a car door coupling mech-
anism 17 that has a coupling mechanism linking fitting
62 and a stopper portion 61a is used, the construction
can be further simplified, and cost reductions and space
saving can also be achieved.

[0050] Because an engaging apparatus latch 53 that
locks the state of engagement with the first landing door
23 is disposed on the engaging apparatus 16 and a cou-
pling mechanism latch 64 that locks the coupling mech-
anism linking fitting 62 in a position of contact with the
stopper portion 61 a are disposed on the car door cou-
pling mechanism 17, the actions of the first and second
car doors 8 and 9 can also be synchronized during a door
closing action.

[0051] Because the first and second lock releasing
rods 38 and 39 are placed in contact with the latches 53
and 64 when all doors are fully closed and the locked
states due to the latches 53 and 64 are released, the
engaging apparatus 16 and the car door coupling mech-
anism 17 can be returned to initial positions using a sim-
ple construction.
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Embodiment 2

[0052] Next, Figure 7 is a front elevation that shows a
car door coupling mechanism according to Embodiment
2 of the present invention, and shows a state when all
doors are fully closed. A coupling mechanism supporting
plate 71 is fixed to a second car door hanger 14. A stopper
portion 71 ais disposed on the coupling mechanism sup-
porting plate 71. A coupling mechanism linking fitting 72
is disposed on the coupling mechanism supporting plate
71. The coupling mechanism linking fitting 72 is slidable
parallel to opening and closing directions of a second car
door 9. Displacement of the coupling mechanism linking
fitting 72 in the door opening direction is restricted by the
stopper portion 71 a.

[0053] A pair of guiding pins 73a and 73b that guide
sliding of the coupling mechanism linking fitting 72 are
disposed on the coupling mechanism supporting plate
71. Guiding apertures 72a and 72b through which the
guiding pins 73a and 73b are inserted are disposed on
the coupling mechanism linking fitting 72.

[0054] An upper end portion of the coupling mecha-
nism linking fitting 72 is connected to a car door driving
belt 6. A cam portion 72c is disposed on the coupling
mechanism linking fitting 72. A locking portion 72d is dis-
posed on the cam portion 72c.

[0055] A coupling mechanism latch 74 that engages
with the cam portion 72c is disposed on the coupling
mechanism supporting plate 71. The coupling mecha-
nism latch 74 can pivot around a pivoting shaft 75. A
pushing spring 76 that pushes the coupling mechanism
latch 74 against the cam portion 72c is disposed between
the coupling mechanism supporting plate 71 and the cou-
pling mechanism latch 74.

[0056] When the coupling mechanism linking fitting 72
is slid in the door opening direction and comes into con-
tact with the stopper portion 71 a due to movement of
the car door driving belt 6 in the door opening direction,
movement of the car door driving belt 6 is transmitted to
the second car door 9 by means of the coupling mecha-
nism linking fitting 72 and the coupling mechanism sup-
porting plate 71, and the second car door 9 is moved in
the door opening direction.

[0057] At this point, the coupling mechanism latch 74
is pivoted clockwise in the figure by the spring force from
the pushing spring 76 and engages with the locking por-
tion 72d. The sliding of the coupling mechanism linking
fitting 72 in the door closing direction is thereby restricted.
[0058] When the second car door 9 is moved to a vi-
cinity of a fully closed position during a door closing ac-
tion, a tip end portion of the second lock releasing rod 39
is placed in contact with the coupling mechanism latch
74, and the coupling mechanism latch 74 is pivoted coun-
terclockwise in the figure against the spring force from
the pushing spring 76. Engagement of the coupling
mechanism latch 74 with the locking portion 72d is there-
by released. The rest of the configuration is similar to that
of Embodiment 1.
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[0059] In a car door coupling mechanism of this kind,
since the coupling mechanism linking fitting 72 is slidable
parallel to the closing and opening directions of the sec-
ond car door 9, the car door driving belt 6 can be moved
along an ideal trajectory from a design perspective with-
out a connecting portion between the car door driving
belt 6 and the coupling mechanism linking fitting 72 being
displaced vertically.

[0060] Moreover, the power transmitting body is not
limited to a car door driving belt 6, and may also be a
driving rope or a driving chain, etc., for example.

Claims
1. An elevator door apparatus comprising:

first and second car doors that are disposed on
a car;

a door motor that is disposed on the car;

a power transmitting body that is moved by the
door motor, and that transmits a driving force
from the door motor to the first and second car
doors;

first and second landing doors that are disposed
on a landing;

alanding door coupling mechanism that couples
the second landing door to opening and closing
actions of the first landing door; and

an engaging apparatus that is disposed on the
first car door, and that is connected to the power
transmitting body, and that engages with the first
landing door,

wherein:

the engaging apparatus completes engagement
with the firstlanding door and starts a door open-
ing action of the first car door and the first landing
door when the power transmitting body moves
by a predetermined amount during door opening
commencement;

a car door coupling mechanism that is connect-
ed to the power transmitting body is disposed
on the second car door; and

the car door coupling mechanism transmits
movement of the power transmitting body to the
second car door and starts adoor opening action
of the second car door when the power trans-
mitting body moves by the predetermined
amount during door opening commencement.

2. An elevator door apparatus according to Claim 1,
wherein:

an interlocking apparatus that stops movement
of the first and second landing doors in a door
opening direction when all doors are fully closed
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is disposed on the first landing door; and

the engaging apparatus releases a locked state
of the interlocking apparatus and completes en-
gagement with the interlocking apparatus when

prises a coupling mechanism latch that locks the

12

first and second car doors that are disposed on
a car;

a door motor that is disposed on the car;

a power transmitting body that is moved by the

the power transmitting body moves by the pre- 5 door motor, and that transmits a driving force
determined amount during door opening com- from the door motor to the first and second car
mencement. doors;
firstand second landing doors that are disposed
3. An elevator door apparatus according to Claim 1, on a landing;
wherein: 10 alanding door coupling mechanism that couples
the second landing door to opening and closing
the car door coupling mechanism comprises: a actions of the first landing door; and
coupling mechanism linking fitting that is dis- an engaging apparatus that is disposed on the
posed displaceably on the second car door, and first car door, and that is connected to the power
thatis connected to the power transmitting body; 75 transmitting body, and that engages with the first
and a stopper portion that restricts displacement landing door,
of the coupling mechanism linking fitting that ac-
companies movement of the power transmitting wherein:
body in a door opening direction; and
the coupling mechanism linking fitting comes in- 20 the engaging apparatus completes engagement
to contact with the stopper portion and move- with the firstlanding door and starts a door open-
ment of the power transmitting body is transmit- ing action of the first car door and the first landing
ted to the second car door by means of the cou- door when the power transmitting body moves
pling mechanism linking fitting and the stopper by a predetermined amount during door opening
portion when the power transmitting body 25 commencement;
moves by the predetermined amount during a car door coupling mechanism that is connect-
door opening commencement. ed to the power transmitting body is disposed
on the second car door; and
4. An elevator door apparatus according to Claim 3, the car door coupling mechanism transmits
wherein: 30 movement of the power transmitting body to the
second car door and starts a door opening action
the engaging apparatus further comprises an of the second car door when the power trans-
engaging apparatus latch that locks a state of mitting body moves by the same amount with
engagement with the first landing door; and the predetermined amount during door opening
the car door coupling mechanism further com- 35 commencement.

coupling mechanism linking fitting in a position
of contact with the stopper portion.

2. An elevator door apparatus according to Claim 1,
wherein:

5. An elevator door apparatus according to Claim 4, 40
further comprising:

an interlocking apparatus that stops movement
of the first and second landing doors in a door

a first lock releasing member that releases a
locked state of the engaging apparatus by the
engaging apparatus latch by cominginto contact
with the engaging apparatus latch when all
doors are fully closed; and

a second lock releasing member that releases

45

opening direction when all doors are fully closed
is disposed on the first landing door; and

the engaging apparatus releases a locked state
of the interlocking apparatus and completes en-
gagement with the interlocking apparatus when
the power transmitting body moves by the pre-
determined amount during door opening com-

alocked state of the coupling mechanism linking mencement.
fitting by the coupling mechanism latch by com- 50
ing into contact with the coupling mechanism

latch when all doors are fully closed.

3. An elevator door apparatus according to Claim 1,
wherein:

the car door coupling mechanism comprises: a
coupling mechanism linking fitting that is dis-
posed displaceably on the second car door, and
1. (Amended) An elevator door apparatus compris- thatis connected to the power transmitting body;
ing: and a stopper portion that restricts displacement

Amended claims under Art. 19.1 PCT 55
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of the coupling mechanism linking fitting that ac-
companies movement of the power transmitting
body in a door opening direction; and

the coupling mechanism linking fitting comes in-
to contact with the stopper portion and move-
ment of the power transmitting body is transmit-
ted to the second car door by means of the cou-
pling mechanism linking fitting and the stopper
portion when the power transmitting body
moves by the predetermined amount during
door opening commencement.

4. An elevator door apparatus according to Claim 3,
wherein:

the engaging apparatus further comprises an
engaging apparatus latch that locks a state of
engagement with the first landing door; and
the car door coupling mechanism further com-
prises a coupling mechanism latch thatlocks the
coupling mechanism linking fitting in a position
of contact with the stopper portion.

5. An elevator door apparatus according to Claim 4,
further comprising:

a first lock releasing member that releases a
locked state of the engaging apparatus by the
engaging apparatus latch by coming into contact
with the engaging apparatus latch when all
doors are fully closed; and

a second lock releasing member that releases
alocked state of the coupling mechanism linking
fitting by the coupling mechanism latch by com-
ing into contact with the coupling mechanism
latch when all doors are fully closed.

6. (Added) A method for driving an elevator door ap-
paratus comprising:

first and second car doors that are disposed on
a car;

a door motor that is disposed on the car;

a power transmitting body that is moved by the
door motor, and that transmits a driving force
from the door motor to the first and second car
doors;

first and second landing doors that are disposed
on a landing;

alanding door coupling mechanism that couples
the second landing door to opening and closing
actions of the first landing door; and

an engaging apparatus that is disposed on the
first car door, and that is connected to the power
transmitting body, and that engages with the first
landing door,

wherein the method for driving the elevator door ap-
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paratus completes engagement of the engaging ap-
paratus with the first landing door and starts a door
opening action of the first car door and the first land-
ing door after the power transmitting body has moved
by a predetermined amount during door opening
commencement, and simultaneously transmits
movement of the power transmitting body to the sec-
ond car door and starts a door opening action of the
second car door by means of a car door coupling
mechanism that is disposed on the second car door
and that is connected to the power transmitting body.
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FIG. 3

86373350a621 /9

\\ \\), l '/‘

(@) N2
I -
| ,i

s
'T"J/

. ]
([ ] (
20 22 25 5

FIG. 4

DOOR OPENING DIRECTION 6

{

)
\

42

+~—50a

420 — TP
53— IS

55—

41—~

43—
51—
45—

950

16/

10

)
\




EP 2 157 040 A1

FIG.5
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