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(54) DOOR DEVICE

(57) In a view of the conventional circumstance, the
present invention is provided, and an object of the present
invention is to provide an excellent opening/closing door
unit convenient in opening/closing operation, with a
space-saving constitution of a drive source.
The opening/closing door unit includes a movement sup-
port part 41 provided so as to move in a width direction
of an opening part relative to an immobile part; and a
door body 11 supported by the movement support part
41 so as to turn in a direction to intersect the opening
part and with the opening part opened and closed by the
movement and the turn of the door body 11, wherein a
linear motor 49 is constituted by providing a stator 49a
in the immobile part and providing a movable element
49b in the movement support part 41, and by the linear
motor 49, the movement support part 41 is moved in a
width direction of the opening part.
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Description

Technical Field

[0001] The present invention relates to an opening/
closing door unit such as a folding door unit and a balance
door unit designed so as to perform opening/closing op-
eration by turning and movement of a door body in a
width direction of an opening part, and particularly relates
to a preferable opening/closing door unit as a double-
opening type folding door unit.

Background Art

[0002] Conventionally, as the kind of invention, patent
document 1 discloses a double opening and folding type
revolving door including a folding door part (folding type
revolving door 3) formed by connecting one door body
(master door 5) to the other door body (slave door 4) so
as to be turned in both directions; a support member (ro-
tary axis 27) for turnably supporting a door-tail side of
the folding door part; and a movement support part (hang-
er 37) for turnably hanging the door body (master door
5) at a door-end side and moving it in a width direction
of an opening part.
In the conventional technique, when the door bodies (the
slave door 4 and the master door 5) are manually closed,
the closing force is assisted by an energizing force of a
spring of a returning means (6).
[0003] Meanwhile, as other conventional technique,
according to the invention of patent document 2, a panel
moving unit (22) is composed of two pulleys (28); a belt
(29) hung over these pulleys; an arm (30) for connecting
the belt (29) and a panel (18) ; and a drive unit (not shown)
for driving the pulleys (28), and by the panel moving unit
(22), the panel (18) is slid in an opening/closing direc-
tions.
When a panel drive unit (22) of the patent document 2 is
provided in the invention disclosed in the patent docu-
ment 1, closing operation of the door bodies (the slave
door 4 and the master door 5) is possible with lighter
force, and the closing operation is possible by switching
operation, and if reverse operation of the panel drive unit
(22) is performed, similar operation is possible in the
opening operation.
[0004] However, as described above, when the panel
drive unit (22) described in the patent document 2 is pro-
vided in the invention disclosed in the patent document
1, relatively larger space is required for disposing the
panel drive unit (22) in an upper side of the door bodies
(the slave door 4 and the master door 5).
In addition, according to a structure in which the panel
drive unit (22) is provided for the folding type revolving
door of the patent document 1, for example, when the
door bodies (the slave door 4 and the master door 5)
must be manually opened/closed due to electrical power
failure, the manual opening/closing force receives a fric-
tion force generated between the pulleys (28) and the

belt (29), and receives a resistance of the drive unit.
Therefore, manual opening/closing operation is not easy.

Patent document 1: Japanese Patent Laid Open (JP-
A) No.11-236787
Patent document 2: JP-A No.2000-274105

Disclosure of the Invention

Problem to be solved by the Invention

[0005] In view of the conventional circumstances, the
present invention is provided, and an object of the present
invention is to provide an excellent opening/closing door
unit convenient in opening/closing operation, with a
space saving constitution of a drive source.

(Means for Solving the Problem)

[0006] In order to solve the problem, a first aspect pro-
vides an opening/closing door unit, including: a move-
ment support part provided so as to move in a width di-
rection of an opening part relative to an immobile part;
and door bodies supported by the movement support part
so as to turn in a direction to intersect the opening part
and with the opening part opened and closed by the
movement and the turning of the door bodies, wherein a
linear motor is constituted by providing a stator in the
immobile part and providing a movable element in the
movement support part, and by the linear motor, the
movement support part is moved in the width direction
of the opening part.
[0007] Here, it is preferable to constitute the opening/
closing door unit according to the present invention in
such a manner that each door body is moved in the width
direction of the opening part while being turned to perform
opening/closing operation. The opening/closing door unit
includes a balance door and a folding door, etc, but does
not include a slide door (sliding door) and a revolving
door, etc.
[0008] Also, the door body includes both of a hanging
type door body which is hung from upper side to perform
opening/closing operation, and a door body to perform
opening/closing operation along a rail of the lower side.
In the case, the former type of the door body is preferable,
because easiness of passage is improved with no irreg-
ularities required on a floor surface, etc.
[0009] In addition, the immobile part may be a part im-
mobile relative to the movement support part that moves
in the width direction of the opening part, and the immo-
bile part includes, for example, a frame member around
the door body and a skeleton, being an object in which
the opening/closing door unit is installed.
[0010] In addition, the width direction of the opening
part is a lateral width direction of the opening part opened
and closed by the door body, and is not an axial direction
of turning in the door body.
[0011] In addition, preferably the movement support
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part is provided so as to move in the width direction of
the opening part relative to the immobile part, and sup-
ports the door body so as to turn in a direction to intersect
the opening part.
As a specific means for moving the movement support
part relative to the immobile part in the width direction of
the opening part, preferably a rail-like member along the
width direction of the opening part is provided at the im-
mobile part side or at the door body side, and the move-
ment support part moves along the rail-like member.
[0012] Preferably the linear motor is a general linear
motor designed to impel the movable element by a mag-
netic field generated from the stator.
Note that the movable element may be constituted of a
permanent magnet, and also may be constituted of an
electromagnet, and the former case is preferable, be-
cause electric wire, etc, can be omitted.
[0013] The movement support part and the linear mo-
tor are preferably provided in the upper side of the door
bodies. However, it is also possible to provide them in
the lower side of the door bodies.
In addition, the position of the linear motor in a thickness
direction of the door body is largely spaced from a move-
ment locus of the movement support part, and is arbitrar-
ily set unless an impelling force for moving the movement
support part is obtained, and is preferably set at a position
on a locus of the movement support part.
[0014] In addition, a second aspect provides an open-
ing/closing door unit, including a sensor for sensing one
or both of a state in which the door body performs a pre-
determined amount of opening operation from a fully-
closed position, and a state in which the door body per-
forms a predetermined amount of closing operation from
a fully-opened position, wherein according to a sensed
signal of the sensor, the linear motor is set in a power
supply state from a power non-supply state, to continue
the movement of the movement support part.
[0015] Here, preferably the sensor can sense the mov-
able element and a part that moves integrally with the
movable element, and the sensor includes, for example,
a contact sensor such as a limit switch or a micro switch,
and a non-contact sensor such as a proximity switch or
a photoelectric switch.
The sensor may be provided in singular or plural num-
bers. Namely, the sensor for sensing a state in which the
door body performs a predetermined amount of opening
operation from the fully-closed position, and the sensor
for sensing a state in which the door body performs a
predetermined amount of closed operation from the fully-
opened position, may be the same single sensor or may
be plural separate sensors.
[0016] In addition, according to a third aspect, plural
door bodies are continuously connected to each other in
the width direction of the opening part, and out of these
plural door bodies, one of the adjacent door bodies is
connected to the other one so as to turn in both directions,
then the door body at a door-end side is supported by
the movement support part, and the door body at a door-

tail side is turnably supported to the immobile part, there-
by constituting a double-opening type folding door part.
[0017] In addition, according to a aspect, the movable
element is provided so as to protrude from the movement
support part toward a moving direction at the time of a
closing operation of the door body.
[0018] In addition, according to a fifth aspect, when the
door body is fully-closed, the fully-closed state is main-
tained by a drive force of the linear motor.
[0019] In addition, according to a sixth aspect, a con-
troller part of the linear motor is disposed, outside of a
moving range of the movement support part.
[0020] Here, the controller part includes a control cir-
cuit having a function of controlling the linear motor part,
and electric wiring is formed over the stator.
[0021] In addition, according to a seventh aspect,
when the door member is set at the fully-closed position
or the fully-opened position, the stator is disposed closer
to a center side in the moving range of the movement
support part, so that the stator and the movable element
are not opposed to each other.
[0022] Namely, according to the seventh aspect, a
length of the stator becomes shorter than the length of
the moving range of the movement support part, and the
stator is disposed closer to the center side in the moving
range of the movement support part.
[0023] According to an eighth aspect, when the move-
ment support member is positioned in a predetermined
range during closing operation of the door member, pow-
er control is applied to the linear motor so as to decrease
a speed of the movable element.
[0024] Here, out of the moving range of the movement
support member, the predetermined range is a specific
range set at the side of a direction in which the movement
support member moves along with the closing operation
of the door member.
As a preferable specific example, out of the moving range
of the movement support member, the predetermined
range is set in a range slightly on the front side of a part
where the door member during closing operation is al-
most fully-closed.
[0025] In addition, a power control of the linear motor
for decreasing a speed of the movable element includes
a means for lowering a voltage of a power supply to the
linear motor and lowering a frequency of the power sup-
ply.
[0026] In addition, a ninth aspect provides the opening/
closing door unit according to any one of claims 1 to 8,
wherein when the door member reaches a predeter-
mined position in the predetermined range, a damper
unit is provided to further decrease the speed of the mov-
able element.
[0027] Here, the damper unit has a structure of de-
creasing the speed of the movable element, and the
damper unit may be constituted in such a way that the
movable element or a member integral with the movable
element is elastically received by a repulsive force of an
energizing member and a compressive fluid, and the
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door-tail side of the door body is incorporated in a pivot-
ably-supporting part that supports the door-tail side, and
turn of the door body is alleviated by the energizing force,
etc, of the energizing member.
Further, as the damper unit, it is also possible to simply
give resistance to the movement of the movable element
by friction, etc.

Effect of the Invention

[0028] The present invention is constituted as de-
scribed above, and therefore an action effect as de-
scribed below is exhibited.
According to the first aspect, by moving the movement
support part by the linear motor, the door body performs
opening/closing operation. Therefore, it is sufficient to
provide a small space for including the drive mechanism,
compared with a conventional technique including pul-
leys, the belt, and the drive unit, etc, and eventually, the
size of the opening/closing door unit can be reduced.
Also, for example, even when the power supply to the
linear motor is shut off due to power failure, etc, the door
body can be opened/closed by relatively lighter manual
opening/closing force.
In addition, for example, even when the door body during
closing operation is manually stopped, the manual stop
operation can be easily performed.
Further, even if the door body during closing operation
abuts on an object, etc, that passes through the opening
part, an impact under abutment can be relatively relieved.
Therefore, with a space-saving constitution of a drive
source, an opening/closing door unit convenient in the
opening/closing operation can be provided.
[0029] Further, according to the second aspect, by per-
forming a predetermined amount of opening operation
by manually operating the door body at a fully-closed
position, or by performing a predetermined amount of
closing operation by manually operating the door body
at a fully-opened position, the operation of the door body
thereafter can be continued by a drive of the linear motor,
even if the operation is canceled.
Namely, according to the present invention, by the oper-
ation of slightly manually opening the door body at the
fully-closed position, the door body can be automatically
opened, and by the operation of slightly manually closing
the door body at the fully-opened position, the door body
can be automatically closed.
[0030] Further, according to the third aspect, with the
space-saving constitution of the drive source, conven-
ience in the opening/closing operation can be improved.
[0031] Further, according to the fourth aspect, in the
fully-opened state of the door body, the movable element
and the stator are not disposed in a part at the door-tail
side, and therefore maintainability can be improved.
[0032] Further, according to the fifth aspect, there is
no necessity for including a lock structure, etc, for main-
taining the fully-opened state of the door body, and there-
fore closing performance at the time of full-closing the

door body can be favorably secured by the drive force of
the linear motor.
[0033] Further according to the sixth aspect, it is pos-
sible to prevent the movement of the movement support
part in the width direction of the opening part, from being
interrupted by a controller part.
[0034] Further, according to the seventh aspect, the
stator and the movable element are not opposed to each
other, when the door body is set at the fully-opened po-
sition or the fully-closed position. Therefore even if power
is supplied to the linear motor, a stop state of the move-
ment support part (in other words, the stop state of the
door body) can be maintained.
When the door body performs slightly opening operation
from the fully-closed position, or performs slightly closing
operation from the fully-opened position, the stator and
the movable element are set in a relation of being op-
posed to each other, by the movement of the movement
support part accompanying such operations of the door
body. Therefore, by continuously moving the movement
support part by the drive force of the linear motor, the
closing operation or the opening operation of the door
body can be performed.
Therefore, according to the present invention, the sensor
for sensing slightly opening operation of the door body
at the fully-closed position and the sensor for sensing
slightly closing operation of the door body at the fully-
opened position are not separately provided, and the
door body slightly opened manually can be automatically
opened as it is, and the door body slightly closed manu-
ally can be automatically closed as it is.
[0035] Further, according to the eighth aspect, when
the door body approaches the fully-opened position, the
speed of the movable element is decreased by power
control of the linear motor, and with the decrease of the
speed of the movable element, the moving speed of the
movable element at the door-end side of the door body
is adjusted to a suitable speed.
Namely, usually, the moving speed of the movable ele-
ment at the door-end side of the door member during
closing operation is accelerated as the door member ap-
proaches the fully-closed position, by composite motion
of a motion in the width direction of the opening part and
a turning motion. However, according to the present in-
vention, acceleration of the speed at the door-end side
as described above can be prevented, and consequently
it is possible to prevent the door body during closing op-
eration from exceeding the fully-closed position (in the
case of the double-opening type), or possible to prevent
the door body from strongly colliding with an abutting
body at the fully-closed position (in the case of single-
opening type), and further it is possible to alleviate an
impact when the door body abuts on an object, etc.
[0036] Further, according to the ninth aspect, the im-
pact of the door member at the time of the fully-closed
state can be effectively prevented by the damper unit.
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(Brief Description of the Drawings)

[0037]

Fig. 1 is a front view illustrating an example of an
opening/closing door unit according to the present
invention, and illustrating an essential cutout part;
Fig. 2 is a block diagram of the essential part of the
opening/closing door unit, Fig. 2(a) illustrates a state
in which a folding door part is almost fully-closed,
and Fig. 2 (b) illustrates a state in which the folding
door part is almost fully-opened;
Fig. 3 is a view illustrating an operation of the folding
door part in the opening/closing door unit viewed
from the upper side;
Fig. 4 is a block diagram of the essential part illus-
trating other example of the opening/closing door
unit according to the present invention, Fig. 4(a) il-
lustrates a state in which the folding door part is al-
most fully-closed, and Fig. 4 (b) illustrates a state in
which the folding door part is almost fully-opened;
Fig. 5 is a block diagram of the essential part illus-
trating other example of the opening/closing door
unit according to the present invention, Fig. 5(a) il-
lustrates a state in which the folding door part is al-
most fully-closed, and Fig. 5(b) illustrates a state in
which the folding door part is almost fully-opened;
Fig. 6 is a block diagram of the essential part illus-
trating other example of the opening/closing door
unit according to the present invention, Fig. 6(a) il-
lustrates a state in which the folding door part is al-
most fully-closed, and Fig. 6 (b) illustrates a state in
which the folding door part is almost fully-opened;
Fig. 7 is a block diagram of the essential part illus-
trating other example of the opening/closing door
unit according to the present invention, Fig. 7(a) il-
lustrates a state in which the folding door part is al-
most fully-closed, and Fig. 7 (b) illustrates a state in
which the folding door part is almost fully-opened;
Fig. 8 is a flowchart explaining a control operation
for making the folding door part perform closing op-
eration, in the opening/closing door unit; and
Fig. 9 is a block diagram of the essential part illus-
trating other example of the opening/closing door
unit according to the present invention, Fig. 9(a) il-
lustrates a state in which the folding door part is al-
most fully-closed, and Fig. 9(b) illustrates a state in
which the folding door part is almost fully-opened.

Best Mode for Carrying out the Invention

[0038] Embodiments of the present invention will be
described hereunder, based on the drawings.
The opening/closing door unit according to the present
invention is disposed in a doorway opened and closed
in a construction/structure such as a house and a build-
ing, a warehouse, a factory, an underground shopping
center, a tunnel, and a load-carrying platform of a vehicle,

and can be applied as a balance door unit and a folding
door unit, etc, that perform opening/closing operation by
turning of the opening/closing body. An example consti-
tuted as a double-opening type folding door unit will be
described as a particularly preferable aspect of the
present invention.
[0039] As shown in Fig. 1, the opening/closing door
unit 1 includes a folding door part 10 constituted of a
plurality of continuously connected door bodies 11 and
12 for performing opening/closing operation; a frame
body 20 that surrounds the folding door part 10 from right
and left directions and from upper side; an axial end por-
tion 30 that turnably supports the door-tail side (right side
in Fig. 1) of the folding door part 10; and a movement
support mechanism 40 that supports a door body 11 at
the door-end side of the folding door part 10 so as to
move in the turning direction and in the width direction
of the opening part (in the right and left directions in Fig.
1), thus making the folding door part 10 perform opening/
closing operation by a linear motor 49 provided in the
movement support mechanism 40.
[0040] The folding door part 10 is constituted so as to
be double-opened, by continuously connecting plural
door bodies 11, 12 and connecting one of the adjacent
door bodies 11 and 12 to other door body turnably in both
directions.
Note that according to an example shown in the figure,
although the folding door part 10 is constituted of two
door bodies 11 and 12, three or more door bodies may
be connected to each other similarly as described above.
In addition, it is also possible to use a single door body,
and the folding door unit is constituted as the balance
door unit.
[0041] The door body 11 at the door-end side can be
moved in the width direction (right and left direction in
Fig. 1), by hanging an upper end portion thereof by a
movement support part 41 of the movement support
mechanism 40 as will be described later, and is supported
so as to turn in both directions to intersect the opening
part X.
[0042] A handle part 11a is provided in the front part
and/or rear part at the door-end side of the door body 11.
The handle part 11a is composed of an approximately
cylindrical grip part 11a1 disposed so as to be spaced
apart from the door body 11, and support members 11a2,
11a2 fixed to the surface of the door body 11 and une-
venly and loosely engaged with upper and lower both
end sides of the grip part 11a1, and a grip part 11a2 is
turnably held by the handle part 11a.
[0043] According to the handle part 11a, an operator
who performs opening/closing operation of the door body
11 can turn the door body 11 while turning the grip part
11a1 without turning the wrist, and therefore operability
of the door body 11 is excellent.
In addition, an end portion at the door-tail side of the door
body 11 is turnably connected to an end portion of the
door-end side of the door body 12, via a turning mecha-
nism of a hinge, a gear, and a link member, etc.
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Note that a symbol 11a3 in the figure indicates a window
part made of a transparent member such as glass and a
transparent synthetic resin material, etc.
Also, symbols 13 in the figure indicate interposing pre-
vention members 13 provided in each of the door-tail side
end portion of the door body 11 and the door-end side
end portion of the door body 12, for preventing an object,
etc, from being interposed between these door bodies
11 and 12, and these interposing prevention members
13 are formed of rubber and an elastic resin material,
etc, in a hollow shape.
[0044] In addition, the door body 12 at the door-tail
side includes an axial end portion 30 at the end portion
of its door-tail side, and is supported turnably in both di-
rections by the axial end portion 30.
[0045] In addition, the frame body 20 is constituted in
an approximately U-shape, including a door-end side
frame part 21 opposed to a door-end part 10a of the fold-
ing door part 10 in the fully-closed state; a door-tail side
vertical frame part 22 opposed to the door end part 10b
of the folding door part 10 in the fully-closed state, and
an upper frame part 23 to connect these vertical frame
members 21 and 22 at its upper end side. Then, the
movement support mechanism 40 and a full closure as-
sisting means, etc, as will be described later are consti-
tuted in the hollow-shaped upper frame part 23.
Note that according to the example shown in the figure,
although the lower side of the folding door part 10 is
formed in a floor surface or a ground surface, etc, it may
also be formed in a lower frame part extending between
both vertical frame parts 21 and 22.
[0046] In addition, the axial end portion 30 is constitut-
ed of an upper side pivotally supporting member 31 for
turnably supporting the upper end side at the door-tail
side of the folding door part 10, and a lower side pivotally
supporting member 32 for turnably supporting the lower
end side at the door-tail side.
A part of the upper end side of the upper side pivotally
supporting member 31 is fixed to the upper frame part
23, and a part of the lower end side thereof is turnably
engaged with the door body 12.
Similarly, a part of the lower end side of the lower side
pivotally supporting member 32 is fixed to the floor sur-
face or the ground surface, and a part of the upper end
side thereof is turnably engaged with the door body 12.
[0047] In addition, the movement support mechanism
40 is provided so as to move in the width direction of the
opening part, including a movement support part 41 for
turnably hanging the door body 11 at the door-end side;
a guide rail 42 for guiding the movement support part 41
in the width direction of the opening part; and a linear
motor 49 for moving the movement support part 41 in the
width direction of the opening part along the guide rail 42.
[0048] The movement support part 41 is constituted of
an axial part 41a (see Fig. 2) for turnably hanging the
door body 11 at the door-end side, a supporting bracket
41b fixed to the upper side of the axial part 41a; and
hangers 41c, 41c turnably supported by the supporting

bracket 41b. Note that the axial part 41a is mounted on
the door body 11 so as not to move in the width direction
thereof.
[0049] The axial part 41a turnably supports the door
body 11 so as to be opened and closed via a bearing, etc.
[0050] The supporting bracket 41b fixes the axial part
41a to a lower side thereof, and supports the hanger 41c
to the upper side so as to turn along the width direction
of the opening part.
The supporting bracket 41b is formed of a magnetic metal
material, and therefore functions as an attraction object
magnetically attracted by a magnetic attractor 43 as will
be described later.
Note that as other example of the attraction object, it may
be also preferable that the supporting bracket 41b itself
is formed into a magnet in an attracting state with the
magnetic attractor 43, or the magnet is provided in a part
opposed to the magnetic attractor 43 of the supporting
bracket 41b in the attracting state with the magnetic at-
tractor 43.
[0051] In addition, the hanger 41c is supported by the
supporting bracket 41b so as to roll on the guide rail 42,
and according to a preferable example shown in the fig-
ure, the number of disposed hangers is set at two. How-
ever, it is also possible to provide a single hanger or three
or more hangers.
[0052] Further, the guide rail 42 is disposed so as to
receive the hanger 41c from the lower side and guide the
hanger 41c in the width direction of the opening part, and
is fixed to the upper frame part 23.
[0053] In addition, the magnetic attractor 43 is provided
at the door-end direction side (left direction side in Fig.
2) from the supporting bracket 41b in approximately the
fully-closed state of the folding door part 10.
The magnetic attractor 43 is a so-called permanent mag-
net, and is disposed so as to oppose to the end portion
of the door-end direction side of the supporting bracket
41b, and is fixed to the upper frame part 23, being an
immobile part, via a bracket, etc.
Then, an elastic body 43b (such as rubber and elastic
synthetic resin, etc) is fixed to the end portion at the sup-
porting bracket 41b side in the magnetic attractor 43, so
as to alleviate the impact under abutment of the support-
ing bracket 41b.
[0054] Note that a symbol 44 in Fig. 2 indicates an
abutted part on which the supporting bracket 41b is abut-
ted, with the door body 11 set in the almost fully-opened
state, and in the abutment part 44, a cushioning material
such as an elastic body is fixed to an abutment surface,
so as to alleviate the impact under the abutment.
[0055] In addition, the linear motor 49 is constituted of
a stator 49a fixed to the upper frame part 23, being the
immobile part, a movable element 49b fixed to the move-
ment support part 41, and a controller part 49c for sup-
plying power to the stator 49a to control the power.
[0056] The stator 49a is a coil unit including a coil for
giving an impelling force to the movable element 49b in
the width direction of the opening part, and the power is
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supplied to the coil from the controller part 49c outside
of the stator 49a.
The stator 49a is formed in a long shape extending in the
width direction of the opening part, and is fixed to the
upper frame part 23 in such a manner that one end side
portion thereof is opposed to the movable element 49b,
with the folding door part 10 set in the almost fully-closed
state (state shown in Fig. 2(a)), and the other end side
portion is opposed to the movable element 49b, with the
folding door part 10 set in approximately the opened state
(state shown in Fig. 2(b)).
[0057] Singular or plural sensors 49a1 capable of
sensing a movable element 49b are included, at a longi-
tudinal intermediate position of the stator 49a.
The sensor 49a1 is a proximity switch for sensing the
movable element 49b when the door body 11 performs
predetermined amount of opening operation from the ful-
ly-opened position and when the door body 11 performs
a predetermined amount of closing operation from the
fully-opened position. Then, the sensed signal is trans-
mitted to the controller part 49c.
By providing a single sensor 49a1 in approximately lon-
gitudinal center of the stator 49a, it may be possible to
sense both states of a state in which the door body 11
performs the predetermined amount of closing operation
from the fully-opened position, and a state in which the
door body 11 performs the predetermined amount of
opening operation from the fully-closed position, at the
same place. Alternately, by providing plural sensors 49a1
in a longitudinal intermediate place of the stator 49a, each
one of the states may be sensed at separate places.
In addition, it may be also possible to replace the sensor
49a1, with a non-contact sensor other than the proximity
switch (such as a photoelectric switch), and a contact
switch (such as a limit switch) designed to sense a mem-
ber (such as a supporting bracket 41b) integral with the
movable element 49b in a contact state.
[0058] The movable element 49b is a stator of a linear
motor constituted of a permanent magnet, and is fixed
to the upper end of the supporting bracket 41b so as to
extend in the width direction of the opening part, in such
a manner as securing a suitable clearance between the
movable element 49b and the stator 49a, when opposed
to the stator 49a.
Note that as the clearance is smaller, a greater drive force
by the linear motor is obtained, and therefore by suitably
adjusting the clearance, consumption of a power for a
necessary drive force can be suppressed.
[0059] In addition, the controller part 49c includes a
control circuit (not shown) including a plurality of elec-
tronic components and an integrated circuit board, etc,
and controls a power supplied from outside and outputs
the power to the stator 49a.
More specifically, output power of the controller part 49c
is controlled, so that moving speeds of the movable ele-
ment 49a and the movement supporting part 41 are suit-
ably maintained, and the moving direction of the movable
element 49b is changed, or the movement of the movable

element 49b is stopped.
[0060] Then, the controller part 49c having the struc-
ture is disposed outside of a moving range of the move-
ment support part 41 so as not to inhibit the movement
of the movement support part 41, and is fixed to the upper
frame part 23 at the door-end side of the stator 49a and
the guide rail 42, according to an example shown in the
figure.
[0061] Next, characteristics of the opening/closing op-
eration of the opening/closing door unit 1 will be de-
scribed in detail, based on Fig. 2 and Fig. 3.
First, when slightly closing operation of the folding door
part 10 set in the fully-opened state is performed by man-
ual operation, etc, of a user, by the movement of the
movement support part 41 and the movable element 49b
accompanied by the slightly closing operation, the sensor
49a1 in the stator 49a senses the movable element 49b.
Then, according to the sensed signal, the controller part
49c supplies the power to the stator 49a, so as to impel
the stator 49a.
Accordingly, the closing operation of the folding door part
10 is continued by the drive of the linear motor 49.
When the folding door part 10 is fully-closed, the control-
ler part 49c stops the supply of the power to the stator 49a.
Note that a means for sensing a state in which the folding
door part 10 is fully-closed, may be constituted to sense
the state by the contact or non-contact sensor not shown,
or may be constituted to recognize a state in which a
current value of electricity supplied to the stator 49a ex-
ceeds a predetermined value.
[0062] Then, the fully-closed state of the folding door
part 10 is maintained by attracting the supporting bracket
41b by the magnetic attractor 43.
[0063] In addition, when slightly opening operation of
the folding door part 10 set in the fully-closed state is
performed by the user, etc, by the movement of the move-
ment support part 41 and the movable element 49b ac-
companied the movement of the folding door part 10, the
sensor 49a1 in the stator 49a senses the movable ele-
ment 49b. Then, according to the sensed signal, the con-
troller part 49c supplies power to the stator 49a, so as to
impel the movable element 49b in an opposite direction
to the direction in the case of closing the door body.
Accordingly, the opening operation of the folding door
part 10 is continued by the drive of the linear motor 49.
[0064] When the folding door part 10 is almost fully-
opened by abutment of the movement support part 41
on the abutted part 44, the controller part 49c stops the
supply of the power to the stator 49a.
Note that the means for sensing the state in which the
folding door part 10 is fully-opened may be constituted
to sense the state by the contact or non-contact sensor
not shown. Alternately, the means may be constituted to
recognize the state in which the current value of the stator
49a exceeds the predetermined value.
In addition, in order to change an impelling direction of
the movable element 49b, a means for changing the im-
pelling direction in a general linear motor may be used.
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However, according to the embodiment, a phase of the
power supplied to the stator 49a from the controller part
49c is changed.
Note that the phase may be changed at a timing when
the folding door part 10 is set in the fully-opened state or
set in the fully-closed state. However, the timing can be
delayed by using a timer, etc.
[0065] Thus, according to the opening/closing door
unit 1 having the structure, the opening/closing operation
of the folding door part 10 is performed by using the linear
motor 49. Therefore, a space for including the drive
source is saved, compared with a mechanism, etc, pro-
vided with pulleys, the belt, and the drive unit, etc. This
eventually realizes reduction of the size of the upper
frame part 23.
In addition, even when the supply power to the linear
motor 49 is shut off due to power failure, etc, the resist-
ance at the drive source side is relatively small, and there-
fore the opening/closing operation of the folding door part
10 can be easily performed manually.
Moreover, the folding door part 10 during the closing op-
eration by the linear motor 49 can be stopped with a rel-
atively light force, and also the impact generated if the
folding door part 10 during the closing operation abuts
on an object, etc, can be relative small.
[0066] Next, other example of the opening/closing
door unit according to the present invention will be de-
scribed. Note that the opening/closing door unit shown
hereunder is constituted by partially changing the open-
ing/closing door unit 1. Therefore, by assigning the same
symbols to approximately the same place, overlapped
detailed explanation is not repeated.
[0067] The opening/closing door unit 2 shown in Fig.
4 is constituted in such a manner that the movable ele-
ment 49b is protruded in the moving direction (left direc-
tion according to Fig. 4) from the movement support part
41 to the opening/closing door unit 1, in the case of clos-
ing the door body, and the stator 49a is disposed closer
to a protruding direction of the movable element 49b.
More specifically, the movable element 49b in the open-
ing/closing door unit 2 is disposed so as to protrude in
the moving direction from the supporting bracket 41b in
the case of closing the door body, by being fixed to the
supporting bracket 41b via other bracket, etc.
As shown in Fig. 4, a protruding amount of the movable
element 49b may be an amount so that an entire body
of the movable element 49b is positioned at a moving
direction side from the supporting bracket 41b in the case
of closing the door body, or the movable element 49b
may be further protruded.
Then, the stator 49a is disposed so as to correspond to
the moving range of the movable element 49b. Accord-
ingly, the stator 49a and the movable element 49b are
not positioned in a space S at the door-tail side in the
upper frame part 23.
[0068] Thus, according to the opening/closing door
unit 2, the stator 49a and the movable element 49b are
not positioned in the space S at the door-tail side. There-

fore, maintenance work, etc, for these stator 49a and the
movable element 49b can be easily performed.
Namely, for example, as shown in Fig. 4(b), even in a
state in which the folding door part 10 is set in an almost
fully-opened state, the stator 49a and the movable ele-
ment 49b are not positioned in the upper part of the folding
door part 10 and the movement support part 41. There-
fore, good maintenance work is performed for these sta-
tor 49a and the movable element 49b.
[0069] In the opening/closing door unit 3 shown in Fig.
5, the magnetic attractor 43 and the elastic body 43b are
omitted in the opening/closing door unit 1, and when the
folding door part 10 is almost fully-closed, the fully-closed
state is maintained by the drive force of the linear motor
49, and further even when the folding door part 10 is
almost fully-opened, the fully-opened state is maintained
by the drive force of the linear motor 49.
As a specific means for maintaining the fully-closed state
of the folding door part 10 by the drive force of the linear
motor 49, it may be preferable that power supply to the
linear motor 49 is not shut off, when the sensor 49a1 and
a sensing means not shown recognize a state in which
the folding door part 10 is set at an almost fully-closed
position by the closing operation.
Approximately in the same way, as the specific means
for maintaining the fully-opened state of the folding door
part 10 by the drive force of the linear motor 49, it may
be preferable that the power supply to the linear motor
49 is not shut off, when the sensor 49a1 and the sensing
means not shown recognize a state in which the folding
door part 10 is set at an almost fully-opened position by
the opening operation.
Note that as a further preferable aspect, as described
above, in the fully-opened state or the fully-closed state
of the folding door part 10, when the power supply to the
linear motor 49 is maintained, an output voltage and an
output frequency of the controller part 49c are suitably
adjusted, so that a power supply to the linear motor 49
is set at a necessary minimum value.
In addition, in the aspect, the power supply to the linear
motor 49 is continuously maintained in the fully-opened
state or the fully-closed state of the folding door part 10.
However, as other example, when the fully-opened state
or the fully-closed state of the folding door part 10 can
be maintained by a friction force, etc, in each contact
place, even if the power is shut off in the fully-opened
sate or the fully-closed state of the folding door part 10,
power supply time can be set as a temporal time within
a predetermined time.
[0070]  In addition, the structure of an opening/closing
door unit 4 shown in Fig. 6 is different from the structure
of the opening/closing door unit 1 in the point that by
replacing the stator 49a with a stator 49a’, the stator 49a’
and the movable element 49b are not opposed to each
other when the door body 11 is set at the fully-closed
position and the fully-opened position, and the sensor
49a1 is omitted.
More specifically, the stator 49a’ is constituted to be
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shorter than the stator 49a in the opening/closing door
unit 1, so that the stator 49a’ is not opposed to the mov-
able element 49b when the door body 11 is set at the
fully-closed position or the fully-opened position, and is
disposed closer to the center side in the moving range
of the movement support part 41.
[0071] Namely, when the door body 11 is set at the
fully-closed position or the fully-opened position, the sta-
tor 49a’ is not positioned in the upper part of the movable
element 49b, and when the door body 11 is set at a po-
sition other than the fully-closed position or the fully-
opened position, the stator 49a’ and the movable element
49b are set in a relation that the stator 49a’ is positioned
in the upper part of the movable element 49b.
Then, a drive power to the stator 49a’ from the controller
part 49c is always supplied to the stator 49a’, regardless
of whether or not the door body 11 is set at the fully-
closed position or the fully-opened position.
In addition, when the door body 11 is set at the fully-
opened position, supply of the drive power is switched
so that the movable element 49b is impelled to the door-
end direction (left direction of Fig. 6), and when the door
body 11 is set at the fully-closed position, the supply of
the drive power is switched so that the movable element
49b is impelled to the door-tail direction (right direction
of Fig. 6).
[0072] Thus, according to the opening/closing door
unit 4 shown in Fig. 6, for example, when the folding door
part 10 set at the fully-closed position is opened, the
movement support part 41 and the movable element 49b
are moved in a door-tail direction along with the opening
operation of the door body 11, if the door body 11 is slight-
ly opened manually.
Then, when the movable element 49b is moved to a po-
sition opposed to the stator 49a’, the movable element
49b further continues to move by an electromagnetical
impelling force received from the stator 49a’.
Then, when the folding door part 10 is set at the fully-
opened position, the movable element 49b and the stator
49a’ are not opposed to each other any more. Therefore,
the movable element 49b does not receive the electro-
magnetical impelling force any more from the stator 49a.
[0073] In addition, when the folding door part 10 set at
the fully-opened position is fully-closed, the movable el-
ement 49b is moved to the position opposed to the stator
49a’ along with a manual closing operation, and the mov-
able element 49b further continues to move by the elec-
tromagnetical impelling force received from the stator
49a’, if the door body 11 is slightly closed manually by
an action opposite to the action.
Then, when the folding door part 10 is set at the fully-
closed position, the movable element 49b and the stator
49a’ are not opposed to each other any more. Therefore,
the movable element 49b does not receive the impelling
force any more from the stator 49a’.
[0074] Note that in the opening/closing door unit 4, the
stator 49a’ is always supplied with power. However, it is
also possible to control in such manner that the sensor,

etc, senses a state in which the stator 49a’ and the mov-
able element 49b are opposed to each other, and only
when the sensed signal is given, the stator 49a’ is set in
a power-supply state.
[0075] In addition, according to the opening/closing
unit 4 shown in Fig. 6, when the door body 11 is set at
the fully-closed position and the fully-opened position,
the stator 49a’ and the movable element 49b are set not
opposed to each other. However, as other example, it is
also possible that when the door body 11 is set at either
one of the fully-closed position or the fully-opened posi-
tion, the stator 49a’ and the movable element 49b are
set not opposed to each other.
In this case, when the door body 11 is set in the fully-
opened state or set in the fully-closed state, in order to
change the impelling direction of the movable element
49b, the phase of the power supplied to the stator 49a is
changed at a timing when the folding door part 10 is set
in the fully-opened state or set in the fully-closed state.
However, the timing can be delayed by using the timer,
etc.
[0076] In addition, in the opening/closing door unit 5
shown in Fig. 7 according to the opening/closing unit 1,
the sensor 49a1 is used as a means for sensing a state
in which the movement support part 41 during being im-
pelled in the door-tail direction is positioned within a pre-
determined range W of the door-end side (left side of Fig.
7), and according to the sensed signal of the sensor part
49a1, an impelling speed of the movable element 49b is
decreased.
In the opening/closing door unit 5, the sensor 49a1 is
disposed at a position away from the door-end side end
portion in the stator 49a’ by a predetermined distance
(predetermined range W) to the door-tail side (right side
in Fig. 7).
The predetermined range W is suitably set so as to de-
celerate the closing operation of the folding door part 10
at a position closer to the fully-closed position.
Note that it is possible that the sensor 49a1 has two func-
tions such as a function of sensing the movable element
49b when a manual opening operation and a manual
closing operation are performed, and a function of sens-
ing a state in which the movable element 49b during being
impelled to the door-tail direction is positioned within a
predetermined range W, or it is also possible that a plu-
rality of sensors 49a1 are provided and the functions are
allocated to each one of them.
In addition, to which one of the door-end direction and
the door-tail direction, the folding door part 10 and the
movement support part 41 are impelled, may be judged
by a driving direction of the linear motor 49, which is
judged from the power phase or from the sensed signal
obtained by the sensor, etc.
[0077] Fig. 8 is a flow chart showing a control operation
performed by the controller part 49c during closing op-
eration of the folding door part 10, in the opening/closing
door unit 5.
In step 1 in the flowchart, whether or not the movement
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support part 41 is positioned within the predetermined
range W is judged during the closing operation of the
door body 11. When the movement support part 41 is
positioned within the predetermined range W, the
processing is moved to the next step 2, and otherwise,
the processing is awaited until the movement support
part 41 is positioned within the predetermined range W.
Namely, according to the step 1, when the movement
support part 41 and the movable element 49b are im-
pelled in the door-end direction along with the closing
operation of the door body 11, whether or not the movable
element 49b is sensed by the sensor 49a1, is judged.
[0078] Then, in step 2, by the power control performed
by the controller part 49c, the impelling speed of the mov-
able element 49b is decreased.
Specifically, regarding the power supplied to the stator
49a from the controller part 49c, by controlling the voltage
and/or the frequency, the impelling speed of the movable
element 49b is decreased.
[0079] Next, in step 3, whether or not the door body
11 is fully closed is judged, and when the door body 11
is fully-closed, the processing is moved to the next step
4, and the linear motor 49 is set in a non-power supply
state. Otherwise, the processing of the step 3 is repeated
until the door body 11 is fully-closed.
As the means for sensing the sate in which the door body
11 is fully-closed, it is possible that the movement support
part 41 or a member integral with the movement support
part 41 at the time of full closure is sensed by using the
contact or non-contact sensor not shown, for example,
or it is also possible to recognize a state in which the
current value at the time of full closure exceeds a prede-
termined value.
[0080] Thus, according to the opening/closing door
unit 5, when the door body 11 approaches the fully-closed
position, the speed of the movable element 49b is de-
creased by the power control performed to the linear mo-
tor 49. Therefore, with decrease of the speed of the mov-
able element 49b, the moving speed of the door-end part
10a of the door body 11 is adjusted to a suitable speed.
Namely, as shown in Fig. 3, usually the speed of the door-
end part 10a is accelerated, as the door body 11 during
closing operation approaches the fully-closed position by
composite motion of a motion in the width direction of the
opening part and a rotating motion. However, according
to the present invention, the acceleration of the door-end
part 10a can be prevented, and eventually it is also pos-
sible to prevent a state in which the door body 11 during
closing operation exceeds the fully-closed position, and
further it is possible to alleviate the impact of the abut-
ment, even if the door-end part 10a abuts on the object,
etc.
[0081] Next, an opening/closing door unit 6 shown in
Fig. 9 will be described.
A different point of the opening/closing unit 6 from the
opening/closing unit 5 is that a mechanical type damper
unit 50 is added in the opening/closing door unit 6.
The damper unit 50 is a well-known mechanism in which

a piston part 51 is energized in a stretching direction.
According to an example shown in the figure, the piston
part 51 is energized in the stretching direction by a spring
52. However, as other example, a well-known structure
is also possible, such that the piston part 51 is energized
by a repulsiveness of a gas in a cylinder part 53.
Then, the damper unit 50 is fixed to the upper frame part
23, so as to receive the movement support part 41 by a
protruded end portion of the piston part 51 from its door-
end side, slightly before almost full closure of the folding
door part 10.
[0082] According to the opening/closing door unit 6, in
approximately the same way as the opening/closing door
unit 5, the speeds of the movement support part 41 and
the movable element 49b are decreased by the power
control of the controller part 49c, slightly before the full
closure of the folding door part 10. Further, by receiving
the movement support part 41 by the piston part 51 also,
the closing operation of the folding door part 10 is decel-
erated.
Then, the fully-closed state of the folding door part 10 in
the case of the full closure is maintained, when the sup-
porting bracket 41b is attracted by the magnetic attractor
43.
In addition, when the opening operation of the folding
door part 10 in the fully-closed state is performed, the
door body 11 is slightly moved in the opening direction
manually by the user. Then, an initial drive force by the
linear motor 49 is assisted by a repulsive force of the
damper unit 50, and the movement of the movement sup-
port part 41 and the movable element 49b is smoothly
continued in the door-tail direction (right direction in Fig.
9).
[0083] Note that in the opening/closing door unit 6, it
is also possible that the control of decreasing the speed
of the movable element 49b that is impelled in the door-
end direction is omitted, and the speed of the folding door
part 10 in the case of the closing operation is decreased
by an action of only the damper unit 50, slightly before
the full closure.
[0084] In addition, according to the opening/closing
door units 1, 2, 4, 5 and 6 (see Figs. 2, 4, 6, 7 and 9), the
supporting bracket 41b is attracted by the magnetic at-
tractor 43, in the fully-closed state of the folding door part
10. However, as other example, in the fully-closed state
of the folding door part 10, it is also possible that a gap
is provided between the supporting bracket 41b and the
magnetic attractor 43, so that an attraction force of the
magnetic attractor 43 can act, and the elastic body 43b
is omitted.
With the structure also, the fully-closed state of the folding
door part 10 can be maintained by the attraction force of
the magnetic attractor 43, and also the impact of the abut-
ment can be alleviated when the supporting bracket 41b
and the magnetic attractor 43 are abutted on each other.
[0085] In addition, as a structure added to the embod-
iment, it is also preferable that when the folding door part
10 during closing operation abuts on the object, etc, the
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folding door part 10 is made to perform reverse operation
(opening operation) or stop. Specifically, the folding door
part 10 during closing operation abuts on the object, etc,
and this is recognized from the change of the current
value of the linear motor 49, and the folding door part 10
is made to perform reverse operation or stop.
With the structure, even if the folding door part 10 during
closing operation abuts on the object, etc, the impact
generated under the abutment can be alleviated and also
it is possible to prevent a state in which the object, etc,
is sandwiched between the door-end of the folding door
part 10 and the door-end side vertical frame part 21.
[0086] In addition, according to the embodiment, when
the slightly closing operation of the folding door part 10
in the case of a fully-opened state is performed manually,
the closing operation of the folding door part 10 is per-
formed. However, as other example, it may be also pref-
erable that the folding door part 10 in the case of the fully-
opened state is automatically closed after a predeter-
mined time.
[0087] In addition, as a structure added to the embod-
iment, it is also possible that when the folding door part
10 is maintained in a manually partly-open state, the part-
ly-open state is maintained.
[0088] As other structure, it is also possible that an
operation pattern of the folding door part 10 is suitably
changed by the change of the controller part 49c on a
control circuit.
[0089] In addition, according to each aspect shown in
Figs. 2, 4, 5, 7 and 9, slight movement of the folding door
part 10 set in the fully-opened state or fully-closed state
is sensed by the sensor 49a1 by manual operation, etc.
However, as other example, it is also preferable that by
detecting an induced electromotive force generated by
a coil of the stator 49a in the non-power supply state,
with the movement of the movable element 49b, the sen-
sor 49a1 senses a state in which the movable element
49b is moved by an external force, namely a state in
which the folding door part 10 set in the fully-opened state
or set in the fully-closed state is slightly moved by manual
operation, etc, and according to the sensed signal, the
power is supplied to the stator 49a.
According to the structure, regardless of the position
where the movement support part 41 starts to move by
the external force, in other words, regardless of the po-
sition where the folding door part 10 starts the opening
operation or the closing operation by the external force,
namely regardless of any position, the change of the state
is sensed and the linear motor can be activated.
[0090] In addition, according to each one of the as-
pects, the opening operation and the closing operation
of the folding door part 10 are performed by the linear
motor 49. However, only one of the operations can be
performed by the linear motor 49 and the other operation
can be made the operation performed by manual oper-
ation or performed by energizing means.
Moreover, the operation by the linear motor 49 may be
performed in almost an entire area of the opening/closing

range by the folding door part 10, or may be a partial area
within the same opening/closing range.

Claims

1. An opening/closing door unit, comprising:

a movement support part provided so as to move
in
a width direction of an opening part relative to
an immobile part; and a door body supported by
the movement support part so as to turn in a
direction to intersect the opening part, with the
opening part opened and closed by the move-
ment and the turn of the door body,
wherein a linear motor is constituted by provid-
ing a stator in the immobile part and providing a
movable element in the movement support part,
and by the linear motor, the movement support
part is moved in a width direction of the opening
part.

2. The opening/closing door unit according to claim 1,
comprising:

a sensor that senses one or both of a state in
which a predetermined amount of opening op-
eration of the door body is performed from a fully-
closed position, and a sate in which a predeter-
mined amount of closing operation of the door
body is performed from a fully-opened position,
wherein according to a sensed signal of the sen-
sor, the linear motor is set in a power supply
state from a non-power supply state, and move-
ment of the movement support body is contin-
ued.

3. The opening/closing door unit according to claim 2,
wherein
a plurality of door bodies are continuously connected
to each other in the width direction of the opening
part, and out of the plurality of door bodies, one of
the adjacent door bodies is connected to the other
one so as to turn in both directions, and
by supporting the door bodies at the door-end side
by the movement support part, and also by turnably
supporting the door bodies at the door-tail side rel-
ative to the immobile part, a folding door part capable
of double-opening is constituted.

4. The opening/closing door unit according to claim 3,
wherein the movable element is provided so as to
protrude from the movement support part in a moving
direction, at the time of a closing operation of each
door body.

5. The opening/closing door unit according to claim 4,
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wherein when the door body is fully-closed, the fully-
closed state is maintained by a drive force of the
linear motor.

6. The opening/closing door unit according to claim 5,
wherein a controller part of the linear motor is dis-
posed outside a moving range of the movement sup-
port part.

7. The opening/closing door unit according to claim 6,
wherein the stator is disposed closer to the center
side in the moving range of the movement support
part so that the stator and the movable element are
not opposed to each other, when the door member
is set at a fully-closed position or set at a fully-opened
position.

8. The opening/closing door unit according to claim 7,
wherein when the movement support member is po-
sitioned within a predetermined range during closing
operation of the door member, power control is ap-
plied to the linear motor so that a speed of the mov-
able element is decreased.

9. The opening/closing door unit according to claim 8,
wherein when the door member is set at a predeter-
mined position within the predetermined range, a
damper unit is provided so that the speed of the mov-
able element is further decreased.

10. The opening/closing door unit according to claim 1,
wherein a plurality of door bodies are continuously
connected to each other in the width direction of the
opening part, and out of the plurality of door bodies,
one of the adjacent door bodies is connected to the
other one so as to turn in both directions, and
by supporting the door bodies at the door-end side
by the movement support part, and by turnably sup-
porting the door bodies at the door-tail side relative
to the immobile part, the folding door part capable
of double-opening is constituted.

11. The opening/closing door unit according to claim 1,
wherein the movable element is provided so as to
protrude from the movement support part in a moving
direction at the time of the closing operation of each
door body.

12. The opening/closing door unit according to claim 1,
wherein when the door body is fully-closed, the fully-
closed state is maintained by a drive force of the
linear motor.

13. The opening/closing door unit according to claim 1,
wherein a controller part of the linear motor is dis-
posed outside a moving range of the movement sup-
port part.

14. The opening/closing door unit according to claim 1,
wherein the stator is disposed closer to the center
side in a moving range of the movement support part
so that the stator and the movable element are not
opposed to each other when the door member is set
at a fully-closed position or set at a fully-opened po-
sition.

15. The opening/closing door unit according to claim 1,
wherein when the movement support member is po-
sitioned within a predetermined range during closing
operation of the door member, power control is ap-
plied to the linear motor so that the speed of the
movable element is decreased.

16. The opening/closing door unit according to claim 1,
wherein when the door member is set at a predeter-
mined position within the predetermined range, the
damper unit is provided so that the speed of the mov-
able element is further decreased.
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