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(54) DRIVE DEVICE FOR CIRCULAR ELEVATOR DOOR

(57) There is provided a driving device for curved
door panels (2) provided on a cylindrical elevator. The
driving device includes driving links (18) for opening and
closing the curved door panels (2) by a predetermined
rotating operation, a door motor (5) for rotating the driv-

ing link (18), a driving pulley (10), a driven pulley (11),
driving means consisting of a belt (12) and belt grippers
(19, 20), a guide (13) for moving the rotation centers (B)
of the driving links (18) on a predetermined path, and
rollers (17).
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Description

Technical Field

[0001] The present invention relates to a cylindrical
elevator door driving device.

Background Art

[0002] Generally, a panel of an elevator cage door is
formed by a plane, and the cage door is opened and
closed by straight movement in the right-and-left direc-
tion. In recent years, however, the interior design of
buildings has been diversified, and accordingly, cylindri-
cal elevators having a cylindrical cage(s) have been
used. In this cylindrical elevator, the cage door is formed
so as to be a part of the cylindrical cage to match the
shape of the cage, and thus the cross-sectional shape
of the cage door of a plane perpendicular to the elevat-
ing direction is arcuate. That is, the cylindrical elevator
door that is opened and closed to the right and left along
an arcuate path is used as a cage door. One example
of such a cylindrical elevator is described in Japanese
unexamined utility model laid-open No. 52-56862.
[0003] Figure 4 is a schematic view showing one ex-
ample of a basic construction of a door opening/closing
driving device for a cylindrical elevator. The cylindrical
elevator door is made up of a curved door panel, a door
hanger for hanging an upper part of the door, a door rail,
a sill for guiding a lower part of the door, and the like.
The curved door panel is opened and closed by a driving
device provided on the ceiling of the cage and a linkage
that moves in association with the driving device.
[0004] A specific construction of the cylindrical eleva-
tor door driving device will be described with reference
to Figure 4. Curved door panels 102 are provided on the
outside of a cylindrical cage 101 so as to be slidable
along the outer peripheral surface of the cage 101 by
means of a door rail. On the right and left curved door
panels 102, driving links 104 are provided symmetrical-
ly. The driving link 104 is a linkage for driving the curved
door panel 102. One end of the driving link 104 is con-
nected to a supporting point C, which is the rotation cent-
er of the curved door panel 102 and also the center of
the cage 101, and the other end thereof is connected to
an upper part of the curved door panel 102 via a small
link 103.
[0005] In a fan-shaped space formed by the two driv-
ing links 104, a door motor 105 and a speed reducing
pulley 106 are arranged. The door motor 105 and the
speed reducing pulley 106 are fixed on the top of the
cage 101, and an outer peripheral portion of the speed
reducing pulley 106 and an intermediate portion of the
driving link 104 are connected to each other by a con-
necting rod 107.
[0006] In the cylindrical elevator door driving device
constructed as described above, when the door motor
105 is rotated, the speed reducing pulley 106 is rotated,

and the driving links 104 turned around the supporting
point C by the connecting rods 107 open or close the
right and left curved door panels 102 at the same time.
[0007] However, the conventional door opening/clos-
ing driving device for cylindrical elevator has problems
as described below.
[0008] First of all, since the center of the cylindrical
cage 101 coincides with the rotation center (supporting
point C) of the driving link 104, the length of the driving
link 104 must be changed according to the size of the
cage 101. Therefore, each element such as the driving
link 104, the small link 103, the door motor 105, the
speed reducing pulley 106, and the connecting rod 107
must be redesigned each time the size of the cage 101
is changed. This presents a problem in that much rede-
sign time is consumed, and hence the manufacturing
cost increases.
[0009] Also, the sizes of the door motor 105 and the
speed reducing pulley 106 must be larger than the fixed
sizes to obtain a predetermined driving force, and thus
the miniaturization thereof has a limit. However, in the
conventional driving device, it is difficult to arrange the
elements in a region other than the fan-shaped space
formed by the two driving links 104 because of a con-
structional restriction such that the rotation center of the
driving link 104 is caused to coincide with the center of
the cylindrical cage 101. Therefore, when the cage 101
is small, it is difficult to arrange the driving elements such
as the door motor 105 and the speed reducing pulley
106.
[0010] Also, in the case where the center of the cylin-
drical cage 1 coincides with the rotation center of the
driving link 104, a planar space occupied by the ele-
ments for the driving device is about a half of a planar
space occupied by the cage 101, as shown in Figure 4.
Therefore, when the size of the cage 101 becomes
large, the sizes of the elements such as the driving link
104, the door motor 105, the speed-reducing pulley 106,
and the connecting rod 107 are made large, and thus
the driving device itself becomes a large unit. Accord-
ingly, there arises problems of increased unit weight and
increased unit cost.
[0011] Furthermore, in the case where the center of
the cylindrical cage 1 coincides with the rotation center
of the driving link 104, the opening/closing operation of
the curved door panel 102 cannot be performed smooth-
ly unless both of the centers are caused to coincide with
each other with high accuracy. For this reason, it is dif-
ficult to perform work for truing up both of the centers at
the time of assembly or at the time of installation. There-
fore, the workability at the installation time decreases
remarkably, which results in an increase in cost.
[0012] Accordingly, an object of the present invention
is to provide a cylindrical elevator door driving device
which can be applied to various cage sizes, can be in-
stalled on a space-saving and small-size cage, and has
high workability in assembly and installation.
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Disclosure of the Invention

[0013] According to an aspect of the invention, there
is provided a cylindrical elevator door driving device
which is provided on a cylindrical elevator, comprising
a driving link for opening and closing a cylindrical ele-
vator door by a predetermined rotating operation, a driv-
ing means for rotating the driving link, and a moving
means for moving the rotation center of the driving link
on a predetermined path. Since the rotation center of
the driving link is moved, the rotation center need not
be arranged at the center of the cylindrical elevator. For
this reason, the driving device can be provided only in
a limited portion of the planar region of a cage without
being restricted by the cage size. Therefore, the driving
device can be applied to various cage sizes, and the
space for the driving device can be saved. Further, the
centering work for arranging the rotation center at the
center of the cylindrical elevator is unnecessary, so the
workability in assembly and installation can be improved
significantly. The driving means for turning the driving
link and the moving means for moving the rotation cent-
er may be a driving source, such as a motor, itself, or
may include a link mechanism, belt mechanism, gear,
and pulley for transmitting the operation of the driving
source. Also, the moving means may be a guide mem-
ber for regulating the path of rotation center, and the ro-
tation center may be moved by the operation of the driv-
ing means.
[0014] According to another aspect of the invention,
in the improved elevator door driving device of the afore-
mentioned invention, the moving means has a guide
member provided along the path on which the rotation
center of the driving link moves the sliding member
along the guide member. By moving the sliding member
along the guide member, the rotation center of the driv-
ing link can surely be moved on a predetermined path.
Also, since the driving link is turned by the driving means
and the rotation center is moved simultaneously, the unit
construction can be simplified.
[0015] According to another aspect of the invention,
in the improved cylindrical elevator door driving device
of the aforementioned invention, the guide member is
provided at a position closer to said cylindrical elevator
door than to the center of the cylindrical elevator. Since
the guide member is provided at a position close to the
cylindrical elevator door, the driving unit can be ar-
ranged in only a region near the cylindrical elevator door,
so space saving can be attained, and also the driving
unit can be applied to a small cage.
[0016] According to another aspect of the invention,
in the improved cylindrical elevator door driving device
of the aforementioned invention, the moving means
moves the rotation centers of driving links correspond-
ing to the two cylindrical elevator doors symmetrically in
the direction that the cylindrical elevator doors move.
Even in the case where two cylindrical elevator doors
that open and close symmetrically in the right-and-left

direction are provided, by moving the rotation center of
the driving link symmetrically in the direction such that
the cylindrical elevator doors move, the driving device
can be applied to various cage sizes, and space saving
can be attained.
[0017] According to another aspect of the invention,
in the improved cylindrical elevator door driving device
of the aforementioned invention, the driving means has
a driving shaft connected to a driving source, a driven
shaft, a belt which is set around the driving shaft and the
driving shaft is moved along with the rotation of the driv-
ing shaft, and belt gripping members mounted at prede-
termined positions on the forward side and the back-
ward side of the belt, the driving links corresponding to
the two cylindrical elevator doors are connected to the
belt gripping members on the forward side and the back-
ward side of the belt, and the rotation centers of the driv-
ing links are moved symmetrically in the direction that
the cylindrical elevator doors move by the movement of
the belt. By connecting the driving links to the belt grip-
ping members on the forward side and the backward
side of the belt, the rotation centers of the driving links
can be moved symmetrically in the direction that the cy-
lindrical elevator doors move by the movement of the
belt.
[0018] According to another aspect of the invention,
the improved cylindrical elevator door driving device of
the aforementioned invention has a link member, of
which one end is connected to the rotation center of the
driving link corresponding to each of the two cylindrical
elevator doors, a slider rail provided along the symmet-
rical axis of the movement paths of the two cylindrical
elevator doors, and a slider which moves along the slid-
er rail and to which the other end of the link member is
connected. By moving the slider along the symmetry ax-
is of the movement paths of the cylindrical elevator
doors and by connecting the slider to the rotation center
of the driving link by the link member, both of the rotation
centers of the driving links can be moved symmetrically
in the right-and-left direction. Thereby, the two cylindri-
cal elevator doors can be moved symmetrically with high
accuracy.

Brief Description of the Drawings

[0019]

Figure 1 is a plan view of a cylindrical elevator door
driving device in accordance with an embodiment
of the present invention, showing a state in which
curved door panels are fully closed.
Figure 2 is a side view of a cylindrical elevator door
driving device in accordance with an embodiment
of the present invention.
Figure 3 is a plan view of a cylindrical elevator door
driving device in accordance with an embodiment
of the present invention, showing a state in which
curved door panels are fully opened.
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Figure 4 is a plan view of a conventional cylindrical
elevator door driving device.

Best Mode for Carrying Out the Invention

[0020] Figures 1, 2 and 3 are schematic views of a
cylindrical elevator door driving device in accordance
with an embodiment of the present invention. Figure 1
is a plan view showing a state in which curved door pan-
els are fully closed, and Figure 3 is a plan view showing
a state in which curved door panels are fully opened.
Figure 2 is a side view of a driving device viewed from
the outside of a cage 1 in the lengthwise direction of a
slider rail 14 shown in Figure 1.
[0021] First of all, the construction of the cylindrical
elevator door driving device will be described with ref-
erence to Figures 1 and 2. As shown in Figures 1 and
2, curved door panels 2 are provided on the outside of
the cylindrical cage 1. The curved door panel 2 is hung
by a door hanger 9 that is hung from a door rail 8, and
is provided so as to be slidable along the door rail 8.
[0022] On the cage center side of the curved door
panel 2 there are provided a door motor 5, a driving pul-
ley 10 installed on the output shaft of the door motor 5,
and a driven pulley 11, and a belt 12 is set around the
driving pulley 10 and the driven pulley 11.
[0023] A guide 13 is provided along the belt 12, and
rollers 17 that slide along the guide 13 are provided. Al-
so, a slider rail 14 is provided along the symmetrical axis
of the movement paths of the two curved door panels 2,
and the slider rail 14 is inserted through a slider 15.
Therefore, the slider 15 moves along the slider rail 15.
[0024] The slider 15 is connected to the roller 17 via
a link 16. Specifically, one end of the link 16 is pin-con-
nected to the slider 15 so as to be turned with respect
to the slider 15, and the other end thereof is pin-con-
nected to the roller 17.
[0025] Also, the roller 17 is connected to the door
hanger 9 via a link 18. One end of the link 18 is pin-
connected to the roller 17, and the other end thereof is
pin-connected to the door hanger 9.
[0026] The belt 12 is mounted with belt grippers 19
and 20. As shown in Figure 2, the belt gripper 19 is
mounted on the upper side of the belt 12, and the belt
gripper 20 is mounted on the lower side of the belt 12.
Therefore, when the belt 12 is moved in a fixed direction,
the belt gripper 19 and the belt gripper 20 move in the
direction opposite to each other. The belt gripper 19, 20
includes a belt gripper body 19a, 20a fixed to the belt
12 and a link portion 19b, 20b. One end of the link portion
19b, 20b is pin-connected to the belt gripper body 19a,
20a, and the other end of the link portion 19b, 20b is pin-
connected to a portion near the central portion of the link
18.
[0027] Next, the opening/closing operation of the
curved door panel 2 of the cylindrical elevator door driv-
ing device constructed as described above will be de-
scribed with reference to Figures 1 and 3.

[0028] In a fully closed state shown in Figure 1, when
an opening/closing signal is received from a control unit,
the door motor 5 is rotated, and hence the driving pulley
10 is rotated. Thereby, the belt 12 that is set between
the driving pulley 10 and the driven pulley 11 is moved
in the direction indicated by arrow A in Figure 1.
[0029] Then, the left and right belt gripper bodies 19a
and 20a mounted on the belt 12 move in the direction
indicated by arrow A. Thereby, the link portions 19b and
20b, of which one end is pin-connected to the belt grip-
per bodies 19a and 20a, are moved so as to be opened
toward the outside of the cage 1, so that the left and
right links 18 are moved in the direction such that the
right and left links 18 are opened toward the outside of
the cage 1. The link 18 turns around the rotation center
B in the door opening direction while the roller 17, on
which the rotation center B is located, is moved toward
the outside of the cage 1 along the guide 13. The rota-
tional force of the link 18 is transmitted to the door hang-
er 9, so that the door panel 2 is moved in the door open-
ing direction while drawing an arc along the door rail 8
as shown in Figure 3.
[0030] When the rollers 17 move toward the outside
along the guide 13, the links 16 move the slider 15 to-
ward the center of the cage 1. Since the two rollers 17
are connected to the slider 15 via the links 18, the dis-
tance between each of the rollers 17 and the slider rail
14 is equal. Therefore, the degrees of opening of the left
and right curved door panels 2 can be made equal.
[0031] When the curved door panels 2 move along the
door rail 8 and reach a fully open state shown in Figure
3, the rotation of the door motor 5 is stopped by a com-
mand from the control unit.
[0032] When the curved door panels 2 are closed
from the fully open state shown in Figure 3, the door
motor 5 is rotated in the direction opposite to that in the
above-described case, by which the belt 12 is moved in
the direction opposite to the direction indicated by arrow
A. Thereby, the curved door panels 2 are closed by the
operation reverse to the above.
[0033] As described above, according to this embod-
iment, since the rotation center A of the link 18 is moved
near the curved door panel 2, the whole of the driving
device can be arranged only in a region near the curved
door panel 2. Also, since the rotation center of the driv-
ing link 18 need not be arranged at the center of the
cylindrical cage 1, the size, shape, arrangement, etc. of
element of the driving device are not restricted by the
size of the cage 1. Therefore, even if the size of the cage
1 is changed, a common driving device can be used,
and hence the degree of freedom in designing a cylin-
drical elevator can be enhanced significantly.
[0034] Also, since the driving device is arranged in a
front portion on the entrance side on the ceiling of the
cage 1, the space factor can be improved. That is, even
if the elevator is small in size, the driving device can be
arranged leaving some surplus of space.
[0035] Also, since the rotation centers B of the right
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and left driving links 4 are independent of each other,
even in the case where the accuracies of the right and
left driving devices are different from each other, assem-
bly and installation can be accomplished easily by indi-
vidually adjusting the position of the center B.

Industrial Application

[0036] As described above, the cylindrical elevator
door driving device in accordance with the present in-
vention can be applied to various cage sizes without de-
sign change, can be installed even on a space-saving
and small-size cage, and has high workability in assem-
bly and installation, so it is useful for various types of
cylindrical elevators.

Claims

1. A cylindrical elevator door driving device which is
provided on a cylindrical elevator, characterized by
comprising:

a driving link for opening and closing a cylindri-
cal elevator door by a predetermined rotating
operation;
driving means for rotating said driving link; and
moving means for moving the rotation center of
said driving link on a predetermined path.

2. The cylindrical elevator door driving device accord-
ing to claim 1, characterized in that:

said moving means has a guide member pro-
vided along the path on which the rotation cent-
er of said driving link moves and a sliding mem-
ber provided at the rotation center of said driv-
ing link; and
said driving means turns said driving link and
moves said sliding member along said guide
member.

3. The cylindrical elevator door driving device accord-
ing to claim 2, characterized in that said guide
member is provided at a position closer to said cy-
lindrical elevator door than from the center of said
cylindrical elevator.

4. The cylindrical elevator door driving device accord-
ing to any one of claims 1 to 3, characterized in
that said moving means moves the rotation centers
of driving links corresponding to said two cylindrical
elevator doors symmetrically in the direction that
said cylindrical elevator doors move.

5. The cylindrical elevator door driving device accord-
ing to claim 4, characterized in that:

said driving means has a driving shaft connect-
ed to a driving source, a driven shaft, a belt
which is set around said driving shaft and said
driven shaft is moved along with the rotation of
said driving shaft, and belt gripping members
mounted at predetermined positions on the for-
ward side and the backward side of said belt:

said driving links corresponding to said two
cylindrical elevator doors are connected to
said belt gripping members on the forward
side and the backward side of said belt;
and
the rotation centers of said driving links are
moved symmetrically in the direction such
that said cylindrical elevator doors move by
the movement of said belt.

6. The cylindrical elevator door driving device accord-
ing to claim 4 or 5, characterized by further com-
prising:

a link member of which one end is connected
to the rotation center of said driving link corre-
sponding to each of said two cylindrical elevator
doors;
a slider rail provided along the symmetrical axis
of the movement paths of said two cylindrical
elevator doors; and
a slider moving along said slider rail and having
the other end of said link member connected
thereto.
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