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(54) ELEVATOR CAR DOOR DEVICE

(57)  Ina car door apparatus for an elevator, a door
motor is directly coupled to a drive pulley and the whole
door motor is disposed below an upper end portion of a

door frame. Further, a permanent magnet type motor is
used as the door motor. Furthermore, the door frame is
provided with a horizontal portion, with the door motor
suspended under the horizontal portion.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a car door ap-
paratus for an elevator which is mounted on an elevator
car for opening and closing a car entrance.

BACKGROUND ART

[0002] Fig. 6 is a front view showing a conventional
elevator car disclosed, for example, in Japanese Patent
Application Laid-Open No. Hei 2-81888 and Fig. 7 is a
side view showing the car door apparatus in Fig. 6, a
car body 1 being shown in cross-section. In the figures,
a car entrance 2 is provided at the front face of the car
body 1. A door frame 3 extending along the width direc-
tion of the car entrance 2 (the right and left direction in
Fig. 6) is fixed to the car body 1 above the car entrance
2. A door motor 4 having a motor pulley 5 is mounted
on the door frame 3.

[0003] A reduction pulley 6 having a larger diameter
than the motor pulley 5 is provided at the door frame 3.
A loop-like reduction belt 7 is wound between the motor
pulley 5 and the reduction pulley 6. A drive pulley 8 hav-
ing a smaller diameter than the reduction pulley 6, which
is disposed coaxially with the reduction pulley 6 to be
rotated integrally with the reduction pulley 6, is provided
at the door frame 3. Further, a following pulley 9 is pro-
vided at the door frame 3. A loop-like belt 10 is wound
between the drive pulley 8 and the following pulley 9.
[0004] A door rail 11 extending along the width direc-
tion of the car entrance 2 is attached to the door frame
3. Two car doors 12 are suspended from the door rail
11 through door hangers 13. Each door hanger 13 has
two rollers 14 which are rotated along the door rail 11.
The car doors 12 are connected to the belt 10 through
the door hanger 13 and belt holders 15 and 16.

[0005] A plurality of door shoes 17 are attached to the
lower end portion of each of the car doors 12. The door
shoes 17 are inserted into a sill groove (not shown) of
a sill 18 disposed at lower portion of the car entrance 2.
Further, in Fig. 7, the car body 1 is provided with an up-
per panel 19 and a ceiling panel 20.

[0006] Next, the operation will be described. When
the motor pulley 5 is rotated by the door motor 4, the
rotation is transmitted to the reduction pulley 6 through
the reduction belt 7 and the drive pulley 8 is rotated with
the reduction pulley 6. When the drive pulley 8 is rotated,
the belt 10 is circulated and the following pulley 9 is ro-
tated.

[0007] Since the door hangers 13 are connected to
the belt 10, the door hangers 13 and the car doors 12
are reciprocated along the door rail 11 by the circulation
of the belt 10 to open or close the car entrance 2. The
car doors 12 are suspended from the door rail 11 and
the bottom portions of the car doors 12 are guided by
the sill groove of the sill 18 during the opening and the
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closing of the car doors 12.

[0008] In the conventional car door apparatus for an
elevator constructed as described above, the cylindrical
door motor 4 is fixed to the upper portion of the door
frame 3 and the car body 1 side end portion of the door
motor 4 is disposed just above the car body 1. In other
words, since the door motor 4 is disposed at a position
higher than the ceiling panel 20, the height dimension
of whole car is increased. Hence, there is the need to
increase a height dimension of a hoistway.

[0009] Further, in the case where the position of the
ceiling panel 20 needs to be raised, the position of the
door motor 4 also need to be raised to prevent the door
motor 4 from interfering with the ceiling panel 20 even
if the height of the car entrance 2 is not changed. Ac-
cordingly, there is a need to increase the height dimen-
sion of parts of the car door apparatus such as the door
frame 3 or the height dimension of the car doors 12,
hence there is need to increase the number of kinds of
parts.

DISCLOSURE OF THE INVENTION

[0010] The present invention is made to solve the
problems mentioned above, and an object of the present
invention is to provide a car door apparatus for an ele-
vator which can have a reduced height dimension and
in which prevent exerting an influence upon a height di-
mension of a car.

[0011] To this end, according to one aspect of the
present invention, there is provided a car door appara-
tus for an elevator comprising: a door frame fixed to a
car body above a car entrance and extending along a
width direction of the car entrance; a door motor at-
tached to the door frame so as to be located below an
upper end portion of the door frame; a first rotating body
directly driven by the door motor; a second rotating body
provided at the door frame; a loop-like circulating body
wound between the first and second rotating bodies to
be circulated by the rotation of the first and second ro-
tating bodies; a door rail attached to the door frame and
extending along the width direction of the car entrance;
and a car door moving along the door rail by the circu-
lation of the circulating body to open and close the car
entrance, said car door being suspended from the door
rail and being connected to the circulating body.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

Fig. 1 is a front view showing an elevator car ac-
cording to a first embodiment of the present inven-
tion;

Fig. 2 is a side view showing the car door apparatus
in Fig. 1;

Fig. 3 is a schematic cross-sectional view of the
door motor in Fig. 1;
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Fig. 4 is a side view showing the car door apparatus
in the case where the position of the ceiling panel
in Fig. 2 is raised;

Fig . 5 is a side view showing a car door apparatus
for an elevator according to a second embodiment
of the present invention;

Fig. 6 is a front view showing an example of a con-
ventional elevator car; and

Fig. 7 is a side view showing the car door apparatus
in Fig. 6.

BEST MODE FOR CARRYING OUT THE INVENTION

[0013] Preferred embodiments of the present inven-
tion will be described below with reference to the accom-
panying drawings.

First Embodiment

[0014] Fig. 1 is a front view showing an elevator car
according to a first embodiment of the present invention
and Fig. 2 is a side view showing the car door apparatus
in Fig. 1, the car body 1 being shown in cross section.
[0015] In the figures, a car entrance 2 is provided at
the front face of the car body 1. A door frame 21 extend-
ing along the width direction of the car entrance 2 (the
right and left direction in Fig. 1) is fixed to the car body
1 above the car entrance 2. The door frame 21 has an
L-shaped cross section, and has a vertical portion 21a
opposite a wall portion of the car body 1 located above
the car entrance 2 and a horizontal portion 21b horizon-
tally extending from the upper end portion of the vertical
portion 21a to a landing side.

[0016] A door motor 22 is fixed to the bottom portion
of the horizontal portion 21b through a plurality of bolts
23. A drive pulley 24 as a first rotating body which is
directly driven by and connected to the door motor 22.
A following pulley 25 as a second rotating body is pro-
vided at the door frame 21. A loop-like belt 26 as a cir-
culating body is wound between the drive pulley 24 and
the following pulley 25.

[0017] A door rail 11 extending along the width direc-
tion of the car entrance 2 is attached to the door frame
21. Two car doors 12 are suspended from the door rail
11 through door hangers 13. Each door hanger 13 has
two rollers 14 which are rotated along the door rail 11.
The car doors 12 are connected to the belt 26 through
the door hanger 13 and belt holders 15 and 16.

[0018] A plurality of door shoes 17 are attached to the
lower end portion of each of the car doors 12. The door
shoes 17 are inserted into a sill groove 18a of a sill 18
disposed at lower portion of the car entrance 2. Further,
in Fig. 2, the car body 1 is provided with an upper panel
19 and a ceiling panel 20.

[0019] Fig. 3 is a schematic cross-sectional view of
the door motor 22 in Fig. 1. A stator 33 having a plurality
of coils 32 is fixed in a housing 31. Also, a rotor 35 is
held in the housing 31 through a plurality of bearings 34.
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The rotor 35 has a drive shaft 36, and a plurality of per-
manent magnets 37 fixed to the drive shaft 36 so as to
oppose the stator 33.

[0020] Further, as shown in Fig. 2, the whole of the
door motor 22 is disposed so as to be located below the
upper end portion of the door frame 21 and disposed in
aregion located at the car body 1 side with respectto a
surface (the surface A in Fig. 2) defined by vertically ex-
tending upward a landing-side vertical end surface 18b
of the car sill 18.

[0021] Next, the operation will be described. When
the drive pulley 24 is directly rotated by the door motor
22, the belt 26 is circulated and the following pulley 25
is rotated. Since the belt 26 is connected to the door
hangers 13, the door hangers 13 and the car doors 12
are reciprocated along the door rail 11 by the circulation
of the belt 26 to open and close the car entrance 2. The
car doors 12 are suspended from the door rail 11, the
lower end portions of the car doors 12 are guided by the
sill groove 18a during opening and closing of the car
doors 12.

[0022] In such a car door apparatus, since the door
motor 22 is directly coupled to the drive pulley 24 and
the whole of the door motor 22 is disposed below the
upper end portion of the door frame 21, the height di-
mension of the car door apparatus can be decreased
and the influence exerted upon the height dimension of
the whole car can be prevented. Accordingly, the height
dimension of the whole car can be decreased, thereby
decreasing the height dimension of the top portion of the
hoistway.

[0023] Further, as shown, for example, in Fig. 4, even
when the position of the ceiling panel 20 is raised, since
the ceiling panel 20 does not interfere with the door mo-
tor 22, there is no need to increase the height dimen-
sions of parts such as the door frame 21 and the height
dimension of the car doors 12 if the height of the car
entrance 2 is not changed, thereby achieving parts com-
monality between a plurality of types of elevators where
ceiling heights are different from one another.

[0024] Furthermore, since the drive pulley 24 is direct-
ly driven by the door motor 22 without a reduction mech-
anism, noise of gears is not generated, and then the car
doors 12 can be quietly opened and closed.

[0025] More, in the first embodiment, since the per-
manent magnet type motor in which the permanent
magnets 37 are provided in the rotor 35 and the coils 32
are provided in the stator 33 is used as the door motor
22, the door motor 22 can be reduced in size and thick-
ness while securing the torque required, thereby allow-
ing the door motor 22 to be easily disposed within the
range of the height of the door frame 21.

[0026] To be more specific, the diameter and the thick-
ness of the door motor 22 can be reduced to be about
150mm and about 80mm, respectively. At such a size,
the door motor 22 can be easily disposed in the region
of the height of the door frame 21 and in the space of
the car body 1 side with respect to the surface A without
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upsizing of the door frame 21.

[0027] Moreover, in the first embodiment, since the
door frame 21 is provided with the horizontal portion 21b
and the door motor 22 is suspended under the horizontal
portion 21b, the door motor 22 can be stably supported.
[0028] Still furthermore, since the door frame 21 and
the door motor 22 are disposed in the car body 1 side
with respect to the surface A defined by vertically ex-
tending upward the landing-side vertical end surface
18b of the car sill 18, the parts of the car door apparatus
are surely prevented from interfering with the parts of
the landing side.

Second Embodiment

[0029] Next, Fig. 5 is a side view showing a car door
apparatus for an elevator according to a second embod-
iment of the present invention. In the figure, a vibration
isolator 27 is interposed between the horizontal portion
21b of the door frame 21 and the door motor 22. The
other constructions are the same as in the first embod-
iment.

[0030] In such a car door apparatus, vibration of the
door motor 22 can be prevented from being transmitted
to the car body 1 and the car doors 12 through the door
frame 21, so the car doors 12 can be stably opened and
closed.

[0031] It should be noted that the number of the car
door 12 and the open type (center open type, side open
type or the like) are not limited to the first and second
embodiments.

[0032] Further, while, in the first and second embodi-
ments, the drive pulley 24 and the following pulley 25
are used as the first and second rotating bodies, it is
also possible to use sprockets or the like. Also, while, in
the first and second embodiments, the belt 26 is used
as the circulating body, it is also possible to use a chain,
a rope or the like.

Claims
1. A car door apparatus for an elevator comprising:

a door frame fixed to a car body above a car
entrance and extending along a width direction
of the car entrance;

a door motor attached to the door frame so as
to be located below an upper end portion of the
door frame;

a first rotating body directly driven by the door
motor;

a second rotating body provided at the door
frame;

a loop-like circulating body wound between the
first and second rotating bodies to be circulated
by the rotation of the first and second rotating
bodies;
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a door rail attached to the door frame and ex-
tending along the width direction of the car en-
trance; and

a car door moving along the door rail by the cir-
culation of the circulating body to open and
close the car entrance, said car door being sus-
pended from the door rail and being connected
to the circulating body.

The car door apparatus for the elevator according
to claim 1, wherein the door motor is a permanent
magnet type motor in which a permanent magnet is
provided in a rotor and a coil is provided in a stator.

The car door apparatus for the elevator according
to claim 1, wherein the door frame has a vertical
portion opposing a wall portion of the car body lo-
cated above the car entrance and a horizontal por-
tion horizontally extending from the vertical portion
to a landing side, the door motor being fixed to a
bottom portion of the horizontal portion.

The car door apparatus for the elevator according
to claim 1, wherein the door frame and the door mo-
tor are disposed at the car body side with respect
to a surf ace defined by vertically extending upward
alanding-side vertical end surface of a car sill which
guides a lower end portion of the car door.

The car door apparatus for the elevator according
to claim 1, wherein a vibration isolator is interposed
between the door frame and the door motor.
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