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(54) LANDING DOOR DEVICE OF ELEVATOR

(57) There is provided an elevator hatch door appa-
ratus capable of preventing a locking device for a hatch
door surely and easily from being unlocked by a person
other than an authorized person. For this purpose, the
elevator hatch door apparatus comprises a locking de-
vice for locking an elevator hatch door; an unlocking de-
vice for unlocking the locking device; an authentication
device for authenticating an authorized person who is
authorized to unlock the locking device; and an unlocking
limiter for enabling the unlocking operation of the unlock-

ing device based on the authentication result of the au-
thentication device. In the case where it is confirmed by
the authentication device that the authenticated person
is the authorized person registered in advance, the un-
locking operation limitation of the unlocking device im-
posed by the unlocking limiter is removed. In the case
where it is not confirmed by the authentication device
that the authenticated person is the authorized person,
the unlocking operation limitation of the unlocking device
imposed by the unlocking limiter is maintained.
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Description

Technical Field

[0001] The present invention relates to a hatch door
apparatus provided on an elevator hall.

Background Art

[0002] An elevator door is made up of a hatch door for
closing a hall entrance on an elevator hall of a building
and a car door for closing a car entrance moving up and
down in an elevator shaft. The opening/closing operation
for both of these doors is generally performed by a door
operator provided on the car. Specifically, when the ele-
vator car stops at an elevator hall on a predetermined
floor, a door clutch provided on the car door and the hatch
door engage each other, and thus the driving force of the
door operator is transmitted to the hatch door via the car
door. That is to say, the hatch door is opened and closed
in association with the car door. The hatch door on an
elevator hall at which the car is not stopping is always
closed, and is further locked by a locking device from the
elevator shaft side to prevent the hatch door from being
opened inadvertently at the time of being closed.
[0003] The hatch door is provided with an unlocking
device for unlocking the locking device from the hall side
to make provision for the periodical maintenance and in-
spection of elevator or the rescue operation in emergen-
cy. Figure 6 is a sectional view showing an essential por-
tion of a conventional elevator hatch door apparatus. In
Figure 6, on the side surface on the shaft side of a hatch
door 1, an unlocking device 5 for unlocking a locking de-
vice 4 for the hatch door 1 is provided. This unlocking
device 5 is provided with an operating portion 5a so that
the locking device 4 is unlocked, for example, by moving
this operating portion 5a to one side. Also, at an upper
part of the hatch door 1, an unlocking hole 1a penetrating
from the elevator hall side to the shaft side is formed.
This unlocking hole 1a is arranged so as to be located
at almost the same position as the lower end portion of
the operating portion 5a of the unlocking device 5 at the
opening of the hall side. Therefore, when the hatch door
1 must be opened, for example, at the time of mainte-
nance, a maintenance worker dispatched from an eleva-
tor maintenance company inserts a special-purpose key
7 in the unlocking hole 1a from the elevator hall side to
move the operating portion 5a of the unlocking device 5
to one side by using this special-purpose key 7, thereby
unlocking the locking device 4 for the hatch door 1. Con-
ventionally, by forming the unlocking hole 1a in the hatch
door 1 and the special-purpose key 7 into a special shape
such that the unlocking hole 1a and the special-purpose
key 7 engage each other, or by arranging the unlocking
hole 1a at a place invisible from the ordinary users, efforts
have been made to prevent the locking device 4 from
being unlocked mischievously.
[0004] Also, as a conventional art for the hatch door

apparatus, a technique has been proposed in which after
a closing plate has been turned by using a special-pur-
pose key inserted in a second keyhole, an unlocking op-
eration is performed by using a special-purpose key in-
serted in a first keyhole, by which the hatch door can be
unlocked (for example, refer to Patent Document 1).
[0005] Also, as another conventional art, a technique
has been proposed in which an unlocking device for un-
locking a locking device for a hatch door is provided, and
when predetermined conditions are met, an unlocking
signal is sent to the unlocking device, by which the locking
device is unlocked electrically (for example, refer to Pat-
ent Document 2).

Patent Document 1: Japanese Patent Laid-Open
No. 11-222373
Patent Document 2: Japanese Patent Laid-Open
No. 8-59151

Disclosure of the Invention

Problems to be Solved by the Invention

[0006] In the conventional hatch door apparatus
shown in Figure 6, it is difficult to completely prevent the
operation of the unlocking device 5 from being performed
by a person other than a person permitted to unlock the
locking device 4 (a third person). Specifically, there has
been a fear that the locking device 4 is unlocked mischie-
vously by the third person by inserting a member having
a shape similar to that of the special-purpose key 7 in
the unlocking hole 1a or by knowing the unlocking method
by looking at the unlocking operation performed by the
maintenance worker.
[0007] Also, in the technique described in Patent Doc-
ument 1, by complicating the procedure for unlocking op-
eration, it is intended to make the third person recognize
the danger of opening the hatch door. However, in the
case where the procedure for unlocking operation is
found by the third person, the locking device cannot be
prevented from being unlocked mischievously.
[0008] Also, in the technique described in Patent Doc-
ument 2, no special-purpose key is needed because the
locking device is unlocked electrically. However, it is dif-
ficult to quickly open the hatch door on an arbitrary floor
because the locking device can be unlocked only when
the conditions such as the ON/OFF state of a manual
switch provided in the car or a machine room, the position
of the car and the ON/OFF state of a hall button on a
predetermined floor are met.
[0009] The present invention has been made to solve
the above problems, and accordingly an object thereof
is to provide an elevator hatch door apparatus capable
of preventing a locking device for a hatch door surely and
easily from being unlocked by a person other than an
authorized person.
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Means for Solving the Problems

[0010] An elevator hatch door apparatus related to the
present invention comprises a hatch door provided on
an elevator hall; a locking device for locking the hatch
door; an unlocking device for unlocking the locking de-
vice; an authentication device for authenticating an au-
thorized person who is authorized to unlock the locking
device; and an unlocking limiter for enabling an unlocking
operation of the unlocking device based on an authenti-
cation result of the authentication device.

Effect of the Invention

[0011] The present invention is configured by compris-
ing a hatch door provided on an elevator hall; a locking
device for locking the hatch door; an unlocking device
for unlocking the locking device; an authentication device
for authenticating an authorized person who is authorized
to unlock the locking device; and an unlocking limiter for
enabling an unlocking operation of the unlocking device
based on an authentication result of the authentication
device. Therefore, the locking device for the hatch door
can be prevented surely and easily from being unlocked
by a person other than the authorized person.

Brief Description of the Drawings

[0012]

Figure 1 is a front view of an elevator hatch door
apparatus in embodiment 1 of the present invention.
Figure 2 is a sectional view of an essential portion
of the elevator hatch door apparatus in embodiment
1 of the present invention.
Figure 3 is a flowchart showing the operation of the
unlocking limiter in embodiment 1 of the present in-
vention.
Figure 4 is a diagram to explain the operation of the
unlocking limiter in embodiment 1 of the present in-
vention.
Figure 5 is a flowchart showing the operation of the
unlocking device in embodiment 1 of the present in-
vention.
Figure 6 is a sectional view showing an essential
portion of a conventional elevator hatch door appa-
ratus.

Description of Symbols

[0013] 1 hatch door, 1a unlocking hole, 2 hanger roller,
3 hanger rail, 4 locking device, 4a first hook portion, 4b
second hook portion, 5 unlocking device, 5a operating
portion, 6 unlocking limiter, 6a shield plate, 6b solenoid,
7 special-purpose key

Best Mode for Carrying Out the Invention

[0014] To describe the present invention in more detail,
the present invention will be explained with reference to
the accompanying drawings. In each drawing, the same
symbols are applied to the same or corresponding ele-
ments, and the duplicated explanation thereof is simpli-
fied or omitted appropriately.

Embodiment 1

[0015] Figure 1 is a front view of an elevator hatch door
apparatus in embodiment 1 of the present invention,
showing a state in which the hatch door apparatus is
viewed from the elevator shaft side. In Figure 1, on an
elevator hall provided on each floor of a building, a hatch
door 1 for closing a hall entrance is provided. As de-
scribed before, the opening/closing operation of the
hatch door 1 is generally performed by a door operator
(not shown) provided on an elevator car (not shown). The
hatch door 1 is configured so that the opening/closing
direction thereof is guided by rolling of hanger rollers 2
provided rotatably above the hatch door 1 on a hanger
rail 3 provided on a shaft wall above the hall entrance.
[0016] Also, the hatch door 1 on the elevator hall at
which the car is not stopping is always closed, and is
further locked by a locking device 4 provided on the shaft
side to prevent the hatch door 1 from being opened in-
advertently when the hatch door 1 is being closed. The
locking device 4 includes a first hook portion 4a fixed on
the shaft wall above the hall entrance and a second hook
portion 4b engaging with the first hook portion 4a when
the hatch door 1 is being closed.
[0017] On the side surface on the shaft side of the
hatch door 1 on a predetermined floor, an unlocking de-
vice 5 is provided to unlock the locking device 4 by a
predetermined operation or input from the elevator hall
side when the hatch door 1 must be opened, for example,
at the time of elevator maintenance. The unlocking de-
vice 5 shown in Figure 1 is provided with an operating
portion 5a below the second hook portion 4b of the lock-
ing device 4, and is configured so that the locking device
4 is unlocked by performing a predetermined operation
of the operating portion 5a. Therefore, in the case where
the hatch door 1 must be opened, a person authorized
to unlock the locking device 4 (an authorized person)
inserts a special-purpose key into an unlocking hole 1a
formed in the hatch door 1 from the elevator hall side,
and operates the operating portion 5a of the unlocking
device 5 by using the special-purpose key to unlock the
locking device 4.
[0018] Figure 2 is a sectional view of an essential por-
tion of the elevator hatch door apparatus in embodiment
1 of the present invention. The personal information of
the authorized persons such as maintenance workers at
the elevator maintenance company or caretakers for the
building in which the elevator is provided is registered in
an authentication device (not shown) in advance. Refer-
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ence numeral 6 denotes an unlocking limiter that enables
the unlocking operation of the unlocking device 5 only
when it is confirmed, based on the authentication result
of the authentication device, that the authenticated per-
son is the authorized person. This unlocking limiter 6 is
made up of a shield plate 6a for closing the unlocking
hole 1a formed in the hatch door 1 and a solenoid 6b for
opening and closing the unlocking hole 1a by moving the
shield plate 6a vertically based on the authentication re-
sult of the authentication device. The authentication de-
vice consists of a fingerprint identification system or an
ID card reader provided additionally on the elevator ap-
paratus, an authentication system for a password trans-
mitted from a personal terminal such as a cellular phone,
or the like. Also, in the case where the elevator is provided
in an apartment house etc., the function of authentication
device may be provided additionally in the building main-
tenance system of the apartment house etc. For exam-
ple, as the authentication device, an authentication sys-
tem for unlocking an automatic security lock system for
a common entrance door can also be used.
[0019] In embodiment 1, the unlocking limiter 6 made
up of the shield plate 6a and the solenoid 6b is shown.
However, the unlocking limiter 6 is not limited to this con-
figuration if it has a function of enabling and disabling the
unlocking operation of the unlocking device 5 based on
the authentication result of the authentication device,
namely, a function of removing or maintaining the un-
locking operation limitation of the unlocking device 5
based on the authentication result of the authentication
device. That is to say, the unlocking limiter 6 has only to
have the configurations of the locking device 4 and the
unlocking device 5 of the hatch door apparatus and have
the configuration and operation matching the unlocking
method of the unlocking device 5. For example, in the
case where the unlocking device 5 has the above-de-
scribed configuration, the configuration may be such that
a braking device for braking the operating portion 5a of
the unlocking device 5 is provided as the unlocking limiter
6, and only when it is confirmed by the authentication
device that the authenticated person is the authorized
person, the braking device is released, by which the un-
locking operation of the unlocking device 5 is enabled,
namely, the unlocking operation limitation of the unlock-
ing device 5 is removed. The locking device 4 and the
unlocking device 5 are also not limited to the above-de-
scribed configurations, and the unlocking hole 1a need
not necessarily be formed in the hatch door 1.
[0020] Next, the operation of the unlocking limiter 6 is
explained.
[0021] Figure 3 is a flowchart showing the operation
of the unlocking limiter 6 in embodiment 1 of the present
invention. When the maintenance worker at the elevator
maintenance company opens the hatch door 1, for ex-
ample, at the time of periodic maintenance, this mainte-
nance worker is first authenticated to confirm that the
maintenance worker is the authorized person by using
the authentication device provided additionally on the el-

evator apparatus (Step S301). In the case where it is not
confirmed by the authentication device that the authen-
ticated person (herein, the maintenance worker) is the
authorized person (Step S302), the unlocking operation
of the unlocking device 5 is not permitted (Step S303),
and the unlocking operation limitation of the unlocking
device 5 imposed by the unlocking limiter 6 is maintained.
Therefore, the locking device 4 cannot be unlocked by
the unlocking device 5 (Step S304). Concretely, as
shown in Figure 2, the state in which the unlocking hole
1a in the hatch door 1 is closed by the shield plate 6a is
maintained, so that even if a special-purpose key 7 is
inserted into the unlocking hole 1a from the elevator hall
side, the unlocking operation of the unlocking device 5
cannot be performed. On the other hand, in the case
where it is confirmed by the authentication device that
the authenticated person is the authorized person (Step
S305), the unlocking operation of the unlocking device 5
is permitted (Step S306), and the unlocking operation
limitation of the unlocking device 5 imposed by the un-
locking limiter 6 is removed. Therefore, by performing a
predetermined operation or input on the unlocking device
5, the locking device 4 can be unlocked (Step S307).
Concretely, as shown in Figure 4, the shield plate 6a is
moved upward by the solenoid 6b, so that the unlocking
operation of the unlocking device 5 can be performed by
inserting the special-purpose key 7 into the unlocking
hole 1a from the elevator hall side.
[0022] Herein, in the case where it is confirmed by the
authentication device that the authenticated person is
the authorized person, it is possible to enable the unlock-
ing operation of the unlocking device 5 by imposing time
limitation, and to disable the unlocking operation after
predetermined time has elapsed after the authentication
using the authentication device. That is to say, after the
predetermined time has elapsed, the unlocking operation
of the unlocking device 5 is limited by the unlocking limiter
6, by which the subsequent unlocking operation is pre-
vented from being performed by the third person. Con-
cretely, the shield plate 6a having been moved upward
by the solenoid 6b at the time of authentication of the
authorized person is moved downward to close the un-
locking hole 1a after the predetermined time has elapsed.
[0023] Even if the configuration is made such that a
means for detecting the completion of the unlocking op-
eration of the unlocking device 5 is provided, and in the
case where the completion of the unlocking operation of
the unlocking device 5 is detected after the authentication
of the authorized person, the unlocking operation of the
unlocking device 5 is limited by the unlocking limiter 6,
the same effect as that in the case where the time limi-
tation is imposed can be achieved.
[0024] Also, in the case where the authentication de-
vice and the unlocking device 5 are provided at places
distant from each other, for example, in the case where
the function of the authentication device is provided ad-
ditionally in the building maintenance system, predeter-
mined time is required from when the authenticated per-
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son receives authentication of the authorized person to
when the authenticated person performs the unlocking
operation of the unlocking device 5. In such a case, to
prevent the unlocking operation of the unlocking device
5 from being performed by the third person within the
predetermined time, time limitation may be imposed such
that the unlocking operation of the unlocking device 5 is
first enabled after predetermined time based on the dis-
tance between the installation position of the authentica-
tion device and the installation position of the unlocking
device 5 or the movement from the installation position
of the authentication device to the installation position of
the unlocking device 5 has elapsed after the authentica-
tion using the authentication device. At this time, the state
in which the unlocking operation of the unlocking device
5 is limited by the unlocking limiter 6 after the authenti-
cation using the authentication device is set so as to be
slightly longer than the time necessary for the movement
from the authentication device to the unlocking device 5,
by which the unlocking operation of the unlocking device
5 can surely prevented from being performed by the third
person during the time when the authorized person ar-
rives at the installation place of the unlocking device 5.
[0025] To surely prevent a mischievous unlocking op-
eration from being performed by the third person, a sen-
sor may be provided to detect an unlocking operation
intended to unlock the locking device 4 performed when
authentication is not given by the authentication device,
namely, when the unlocking operation of the unlocking
device 5 is limited by the unlocking limiter 6. This sensor
is configured so as to detect not only the fact that the
unlocking operation of the unlocking device 5 has been
performed actually but also the operation intended to un-
lock the locking device 4. Concretely, a force acting on
the shield plate 6a is measured by the sensor, and if a
force higher than a predetermined value acts on the
shield plate 6a, the force is detected as the unlocking
operation intended to unlock the locking device 4.
[0026] In the case where the above-described sensor
is provided, a reporting device is provided to report the
detection result obtained by the sensor to the outside
such as an elevator remote control system or the building
maintenance system, by which a mischievous unlocking
operation performed by the third person can be moni-
tored at any time. Also, in the case where an unlocking
operation intended to unlock the locking device 4 is de-
tected by the sensor, an alarm may be given to that ele-
vator hall.
[0027] Also, the control of authorized person can be
carried out easily by providing a recorder for recording
the authentication history of authorized person authenti-
cated by the authentication device. In the case where the
recorder is provided, a transmitter may be provided to
transmit the authentication history recorded by the re-
corder to the outside such as an elevator remote moni-
toring system or the building maintenance system.
[0028] According to embodiment 1 of the present in-
vention, only an authenticated person authenticated as

the authorized person by the authentication device can
perform the unlocking operation of the unlocking device
5. Therefore, the locking device 4 can be prevented sure-
ly and easily from being unlocked by the third person.
[0029] To make provision for the case where the au-
thentication device for authenticating the authorized per-
son does not operate normally, for example, as shown
in Figure 5, a releasing device for removing the unlocking
operation limitation of the unlocking device 5 imposed by
the unlocking limiter 6 regardless of the authentication
result of the authentication device may be provided in a
maintenance space such as a control panel in the ma-
chine room or a control panel mounted in the car. Also,
in the case where the function of authentication device
is provided additionally in the building maintenance sys-
tem, the function of the above-described releasing device
may be provided in the building maintenance system like
the authentication device.

Industrial Applicability

[0030] As described above, according to the elevator
hatch door apparatus in accordance with the present in-
vention, unless an authenticated person is confirmed as
an authorized person registered in advance, the unlock-
ing device cannot be operated. Therefore, the locking
device can surely be prevented from being unlocked by
the third person, so that a safer elevator hatch door ap-
paratus can be provided.

Claims

1. An elevator hatch door apparatus, comprising:

a hatch door 1 provided on an elevator hall;
a locking device 4 for locking the hatch door 1;
an unlocking device 5 for unlocking the locking
device 4;
an authentication device for authenticating an
authorized person who is authorized to unlock
the locking device 5; and
an unlocking limiter 6 for enabling an unlocking
operation of the unlocking device 5 based on an
authentication result of the authentication de-
vice.

2. An elevator hatch door apparatus, comprising:

a hatch door 1 provided on an elevator hall;
a locking device 4 for locking the hatch door 1;
an unlocking device 5 for unlocking the locking
device 4;
an authentication device for authenticating an
authorized person who is authorized to unlock
the locking device 5;
an unlocking limiter 6 for enabling an unlocking
operation of the unlocking device 5 based on an
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authentication result of the authentication de-
vice; and
a sensor for detecting an unlocking operation
having been performed when the unlocking op-
eration of the unlocking device 5 is limited by
the unlocking limiter 6.

3. The elevator hatch door apparatus according to
claim 2, further comprising:

a reporting device for reporting a detection result
obtained by the sensor to the outside.

4. An elevator hatch door apparatus, comprising:

a hatch door 1 provided on an elevator hall;
a locking device 4 for locking the hatch door 1;
an unlocking device 5 for unlocking the locking
device 4;
an authentication device for authenticating an
authorized person who is authorized to unlock
the locking device 5;
an unlocking limiter 6 for enabling an unlocking
operation of the unlocking device 5 based on an
authentication result of the authentication de-
vice; and
a releasing device for removing an unlocking op-
eration limitation of the unlocking device 5 im-
posed by the unlocking limiter 6 regardless of
an authentication result of the authentication de-
vice.

5. The elevator hatch door apparatus according to any
one of claims 1 to 4, characterized in that the un-
locking limiter 6 enables the unlocking operation of
the unlocking device 5 by imposing time limitation.

6. The elevator hatch door apparatus according to
claim 5, characterized in that the unlocking limiter
6 enables the unlocking operation of the unlocking
device 5 after predetermined time based on an in-
stallation position of the authentication device and
an installation position of the unlocking device 5 has
elapsed after authentication of the authorized person
using the authentication device.

7. The elevator hatch door apparatus according to any
one of claims 1 to 6, further comprising:

a recorder for recording an authentication histo-
ry of authorized person authenticated by the au-
thentication device.

8. The elevator hatch door apparatus according to
claim 7, further comprising:

a transmitter for transmitting the authentication
history of authorized person recorded by the re-

corder to the outside.

9. The elevator hatch door apparatus according to any
one of claims 1 to 8, characterized in that the au-
thentication device is provided additionally in a build-
ing maintenance system.

9 10 
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