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(54) ELEVATOR CONTROLLER
(57) Provided is a control device of an elevator which
positively prevents users from boarding a car by mistake
during the failure diagnosis of a door switch and ensures
that the surrounding people do not mistake the action
during the failure diagnosis for a failure of the elevator.
During a self-diagnosis of a door switch, the elevator
door is caused to open beyond an action position of the

door switch and the door is caused to close without caus-
ing the door to open to a width which is not less than a
prescribed specified width through which an elevator us-
er cannot pass. A determination is made as to the exist-
ence or nonexistence of a failure of the door switch on
the basis of the action condition of the door switch oc-
curring when such door opening and closing actions are

carried out.
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Description
Technical Field

[0001] The presentinventionrelatesto a control device
which performs the failure diagnosis of a door switch of
an elevator.

Background Art

[0002] Inrecentyears, with buildings becoming higher,
elevators have been playing an increasingly important
role as transport means for the movement in the vertical
direction. In high-rise buildings exceeding several tens
of stories, it is substantially difficult to move to each floor
using staircases alone. For this reason, in elevators in-
stalled particularly in high-rise buildings, it becomes im-
portant to detect failures at an early stage by performing
failure diagnosis for each piece of equipment before the
elevators become inoperative due to the failures.
[0003] Anelevatoris provided with a door switch which
detects that a door (a car door and a hall door) is closed.
This door switch has a very high working frequency, and
if a failure occurs the operation of the elevator must be
suspended. For this reason, in elevators, it is necessary
to try to detect failures early by conducting the failure
diagnosis in normal times.

[0004] Examples of conventional techniques related
to the failure diagnosis of elevators include the following
described in the patent literatures 1 and 2 below.
Patent Literature 1 proposes a technique which involves
bringing an elevator from a normal operation into a diag-
nostic operation under prescribed conditions and con-
ducting failure diagnoses of prescribed equipment, such
as a position sensor.

Also, Patent Literature 2 proposes a technique which in-
volves detecting failure from the opening and closing
torque, opening and closing time and the like of a door
in a diagnostic operation for returning an elevator to a
normal operation after the occurrence of an earthquake.

Citation List

Patent Literature

[0005]
Patent Literature 1: Japanese Patent Laid-Open No.
2006-298538
Patent Literature 2: Japanese Patent Laid-Open No.
2007-230685

Summary of Invention

Technical Problem

[0006] It is impossible to make an accurate determi-
nation as to whether or not a failure of a door switch exists

10

15

20

25

30

35

40

45

50

55

unless a door is opened and closed actually. For this
reason, in conventional elevators including those de-
scribed in Literature 1 and Literature 2, users have been
prevented from boarding a car by mistake during the fail-
ure diagnosis of a door switch by switching off the car
lighting and making announcements to urge passengers
to get off the car.

However, it is impossible to prevent users from boarding
a car by carrying out only the switching off of the car
lighting and the announcement making. For this reason,
the interruption of a failure diagnosis has hitherto been
necessitated if users ride in a car by mistake during the
failure diagnosis of a door switch.

[0007] Furthermore, in a failure diagnosis of a door
switch, the opening and closing of a door is performed
without the registration of an elevator call (that is, without
the pressing of a hall button and the like), which creates
the possibility that the people of the building, condomin-
ium and the like who see the opening and closing actions
of the door consider that the elevator has started moving
automatically and mistake the movement for a failure.
[0008] The presentinvention was made to solve such
problems as described above, and an object of the in-
vention is to provide a control device of an elevator which
positively prevents users from boarding a car by mistake
during the failure diagnosis of a door switch and ensures
that the surrounding people do not mistake the action
during the failure diagnosis for a failure of the elevator.

Solution to Problem

[0009] A control device of an elevator of the invention
is a control device which comprises a car door provided
in a car of the elevator, a door driving device which is
provided in the car and drives the car door, a hall door
provided in a hall of the elevator, a connecting device
which causes the hall door to open and close in synchro-
nization with the car door when the car has stopped at
the hall, a car door switch which is provided in the car to
detect that the car door is in a prescribed fully closed
condition and goes into action when the car door has
reached a prescribed position, run control means which
causes the car to stop at the hall when prescribed re-
quirements for conducting a failure diagnosis of the car
door switch are met, door opening and closing control
means which causes the car door to open beyond an
action position of the car door switch after the car is
stopped at the hall by the run control means and causes
the car door to close without causing the car door to open
to a width which is not less than a prescribed specified
width through which an elevator user cannot pass, and
failure determination means which makes a determina-
tion as to the existence or nonexistence of a failure of
the car door switch on the basis of the action condition
of the car door switch occurring when the car door is
opened and closed by the door opening and closing con-
trol means.

[0010] Also, a control device of an elevator of the in-
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vention is a control device which comprises a car door
provided in a car of the elevator, a door driving device
which is provided in the car and drives the car door, a
hall door provided in a hall of the elevator, a connecting
device which causes the hall door to open and close in
synchronization with the car door when the car has
stopped at the hall, a hall door switch which is provided
in the hall to detect that the hall door is in a prescribed
fully closed condition and goes into action when the hall
door has reached a prescribed position, run control
means which causes the car to stop at the hall when
prescribed requirements for conducting a failure diagno-
sis of the hall door switch are met, door opening and
closing control means which causes the hall door to open
beyond an action position of the hall door switch after the
car is stopped at the hall by the run control means and
causes the hall door to close without causing the hall
door to open to a width which is not less than a prescribed
specified width through which an elevator user cannot
pass, and failure determination means which makes a
determination as to the existence or nonexistence of a
failure of the hall door switch on the basis of the action
condition of the hall door switch occurring when the hall
door is opened and closed by the door opening and clos-
ing control means.

Advantageous Effects of Invention

[0011] According tothe presentinvention, itis possible
to positively prevent users from boarding a car by mistake
during the failure diagnosis of a door switch and to en-
sures that the surrounding people do not mistake the
action during the failure diagnosis for a failure of the el-
evator.

Brief Description of Drawings
[0012]

Figure 1 is a side view showing the main part of an
elevator which is provided with a control device in a
first embodiment according to the present invention.
Figure 2 is a front view showing the main part of an
elevator which is provided with the control device in
the first embodiment according to the present inven-
tion.

Figure 3 is a view taken along the arrows A-A of
Figure 2 in a fully closed condition of the elevator
door.

Figure 4 is a block diagram showing the control de-
vice of an elevator in the first embodiment according
to the present invention.

Figure 5 is a flowchart showing the actions of the
control device of an elevator in the first embodiment
according to the present invention.

Figure 6 is a flowchart showing other actions of the
control device of an elevator in the first embodiment
according to the present invention.
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Figure 7 is a diagram to explain the functions of the
control device of an elevator in a second embodi-
ment according to the present invention.

Figure 8 is a flowchart showing the actions of the
control device of an elevator in a third embodiment
according to the present invention.

Figure 9 is a flowchart showing the actions of the
control device of an elevator in a fourth embodiment
according to the present invention.

Figure 10 is a flowchart showing the actions of the
control device of an elevator in a fifth embodiment
according to the present invention.

Figure 11 is a flowchart showing the actions of the
control device of an elevator in a sixth embodiment
according to the present invention.

Description of Embodiments

[0013] The presentinvention will be described in more
detail with reference to the accompanying drawings. In-
cidentally, in each of the drawings, like numerals refer to
like or corresponding parts and redundant descriptions
of these parts are appropriately simplified or omitted.

First embodiment

[0014] Figure 1 is a side view showing the main part
of an elevator which is provided with a control device in
a first embodiment according to the present invention.
Figure 2 is a front view showing the main part of an ele-
vator which is provided with the control device in the first
embodiment according to the present invention. Figure
3 is a view taken along the arrows A-A of Figure 2 in a
fully closed condition of the elevator door.

InFigures 1to 3, reference numeral 1 denotes an elevator
hall provided on each floor of a building, reference nu-
meral 2 denotes a shaft of the elevator, and reference
numeral 3 denotes a car of the elevator which ascends
anddescendsinthe shaft2. Thatis, Figure 1 corresponds
to a view obtained when the car 3 at a standstill on the
hall 1 of a prescribed floor as viewed from the side, and
Figure 2 corresponds to a view obtained when the car 3
is viewed from the hall 1 side.

[0015] The car 3 of the elevator is provided with a door
apparatus 4 in the portion opposed to the hall 1. This
door apparatus 4 is composed of, for example, a car door
which opens and closes an entrance formed in the car 3
(hereinafter referred to as the "car entrance"), a door driv-
ing device which drives the car door, and a driving mech-
anism which converts the driving force of the door driving
device into the opening and closing actions of the car
door.

A concrete configuration of the door apparatus 4 is de-
scribed below.

[0016] Reference numeral 5 denotes a door panel
constituting the main part of the above-described car
door, reference numeral 6 denotes a door hanger pro-
vided upward from an upper end portion of the door panel
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5, reference numeral 7 denotes a roller freely rotatably
provided on both sides of the upper part of the door hang-
er 6, and reference numeral 8 denotes a rail provided
above the car entrance. The above-described rail 8 is
provided horizontally along the opening direction of the
car entrance, and is configured in such a manner that
the roller 7 rolls on the upper surface thereof. That is, the
door panel 5 suspended from the door hanger 6 moves
horizontally in such a manner as to open and close the
car entrance by the roller 7 moving on the rail 8. Also,
the door panel 5 is provided with a guide shoe 9 in the
lower end portion thereof, and the lower end portion of
this guide shoe 9 is arranged within the groove of a sill
10, whereby the moving direction of the lower portion of
the door panel 5 is guided.

[0017] Reference numeral 11 is a thin-type door motor
which constitutes the main part of the door driving device,
reference numeral 12 refers a motor pulley provided on
the output shaft of the door motor 11, reference numeral
13 denotes a driven pulley freely rotatably provided
above the car entrance, and reference numeral 14 de-
notes an endless drive belt wound on the motor pulley
12 and the driven pulley 13. The door motor 11 (and the
motor pulley 12) are arranged above the car entrance in
such a manner as to be near to one side of the car en-
trance. The driven pulley 13 is arranged at the same
height as the motor pulley 12 and is provided on the other
side of the car entrance.

[0018] When the motor pulley 12 rotates by the action
of the door motor 11, the torque of the door motor 11 is
transmitted to the drive belt 14 via the motor pulley 12,
and the drive belt 14 moves in a direction suited to the
drive direction of the door motor 11 (the rotation direction
of the output shaft). The door panel 5 is connected to the
drive belt 14 by an arm 15 provided on the door hanger
6 and performs opening and closing actions (horizontal
movements) in synchronization with the movement of the
drive belt 14.

[0019] In Figure 2, a center-opening-type door appa-
ratus 4 provided with two car doors is shown as an ex-
ample. In this case, an arm 15 provided on one door
hanger 6 is connected to a portion arranged on the upper
side of the drive belt 14, and an arm 15 provided on the
other hanger 6 is connected to a portion arranged on the
lower side of the drive belt 14.

[0020] Reference numeral 16 denotes a cam provided
in a prescribed position of the upper end portion of the
door hanger 6, and reference numeral 17 denotes a door
switch (a car door switch) which is brought into action
(ON) by pushing a detecting element into the cam 16.
The door switch 17 is provided in the car 3 in order to
detect that the car door is in a prescribed fully closed
condition. This door switch 17 is such that the mounting
position thereof, along with the mounting position of the
cam 16, is set in such a manner that the door switch 17
goes into action (from ON to OFF or from OFF to ON)
when the door panel 5 has reached a prescribed position
which is very close to the stop position in a fully closed
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condition.

[0021] When the car door is in a fully closed condition,
the above-described door switch 17 isinan ON condition.
When a door opening action is performed from this con-
dition, immediately after the start of the door opening
action the door switch 17 reaches the action position
thereof (a position spaced from the cam 16), and the
condition of the door switch 17 changes from ON to OFF.
When the car door is closed from the full open state,
immediately before the car door is fully closed and stops,
the door switch 17 reaches the action position (an en-
gaged position with the earn 16), and the condition of the
door switch 17 changes from OFF to ON.

[0022] The control of the door apparatus 4 having the
above-described configuration is performed by a door
controller 18 provided in a ceiling portion or the like of
the car 3. This door controller 18 controls the door motor
11 on the basis of an action command from a control
panel 19 which performs the operation control of the
whole elevator. Upon input of a contact signal from the
door switch 17, the door controller 18 transmits the infor-
mation to the control panel 19. That is, in a normal oper-
ation, on the basis of the information from the door con-
troller 18 (the action condition of the door switch 17) the
control panel 19 makes a determination as to whether or
not the car door is in a prescribed fully closed condition.
[0023] On the other hand, the door apparatus 20 pro-
vided in each hall 1 of the elevator is composed of, for
example, a hall door which opens and closes an entrance
formed in the hall 1 (hereinafter referred to the "hall en-
trance") and an action mechanism for causing the hall
door to perform opening and closing actions.

[0024] Reference numeral 21 denotes a door panel
constituting the main part of the above-described hall
door, reference numeral 22 denotes a door hanger pro-
vided upward from an upper end portion of the door panel
21, reference numeral 23 denotes aroller freely rotatably
provided on both sides of the upper portion of the door
hanger 22, and reference numeral 24 denotes a rail pro-
vided above the hall entrance. The door panel 21 sus-
pended from the door hanger 22 moves horizontally in
such a manner as to open and close the hall entrance
by the roller 23 rolling on the upper surface of the rail 24.
Also, the door panel 21 is provided, in the lower end por-
tion thereof, with a guide shoe 25, and the lower end
portion of this guide shoe 25 is arranged within the groove
of a sill 26, whereby the moving direction of the lower
portion of the door panel 21 is guided.

[0025] Reference numeral 27 denotes a door switch
(a hall door switch) provided in the hall 1 to detect that
the hall door is in a prescribed fully closed condition. The
door hanger 22 is provided with a cam (not shown) in a
prescribed position of the upper end portion thereof, and
the door switch 27 is configured to be brought into action
(ON) by pushing a detecting element into this cam. That
is, the door switch 27 is such that the mounting position
thereof, along with the mounting position of the above-
described cam, is set in such a manner that the door
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switch 27 goes into action (from ON to OFF or from OFF
to ON) when the door panel 21 has reached a prescribed
position which is very close to the stop position in a fully
closed condition.

[0026] When the hall door is in a fully closed condition,
the door switch 27 is in an ON condition. When a door
opening action is performed from this condition, imme-
diately after the start of the door opening action the door
switch 27 reaches the action position thereof (a position
spaced from the above-described cam), and the condi-
tion of the door switch 27 changes from ON to OFF. When
the hall door is closed from the fully open condition, im-
mediately before the hall door is fully closed and stops,
the door switch 27 reaches the above-described action
position (the position where the door switch 27 engages
with the above-described cam), and the condition of the
door switch 27 changes from OFF to ON. Incidentally, a
contact signal from the door switch 27 is inputted directly
to the control panel 19 or into the control panel 19 via
other equipment. That is, in a normal operation, on the
basis of the inputted contact signal (the action condition
of the door switch 27) the control panel 19 makes a de-
termination as to whether or not the hall door is in a pre-
scribed fully closed condition.

[0027] Reference numeral 28 denotes a connecting
device which causes the hall door of the hall 1 to perform
opening and closing actions in synchronization with the
car door when the car 3 has stopped at the hall 1. This
connecting device 28 is formed from a pair of plates 29
provided in the car door and a roller 30 provided on the
hall door.

[0028] The above-describedroller 30 is freely rotatably
provided on the side surface of the door panel 21 op-
posed to the shaft 2 (hereinafter also referred to as the
"back surface of the door panel 21") and is arranged in
such a manner that part thereof protrudes to the inner
side of the shaft 2 more than the sill 26. The roller 30 is
arranged horizontally so that the rotary shaft thereof be-
comes orthogonal to the door panel 21, and is supported
by the back surface of the door panel 21

[0029] The above-described plates 29 are vertically
provided on a side surface facing the hall 1 side of the
door panel 5 (hereinafter referred to as the "back surface
of the door panel 5") in such a manner as to be opposed
to each other with a prescribed spacing therebetween,
and are arranged in such a manner that part of each of
the plates protrudes to the hall 1 side more than the sill
10. Also, the plates 29 are provided on the back surface
of the door panel 5 in such a manner as not to come into
contact with the roller 30 of each hall 1 during the ascent
and descent of the car 3 and in such a manner that when
the car 3 stops at the hall 1, the forward end portion of
the roller 30 becomes arranged therebetween. That is,
during the ascent and descent of the car 3 and when the
door is fully closed after the car 3 stops at the hall 1, a
slight clearance is formed as viewed from the plane be-
tween the plates 29 and the roller 30 (and the door panel
5)(see Figure 3). During the opening and closing of the
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elevator door (the car door and the hall door), the plates
29 come into contact with the roller 30, whereby the driv-
ing force of the door motor 11 is transmitted to the hall
door via the car door and the connecting device 28, and
the hall door opens and closes in synchronization with
the movement of the car door,

[0030] Next, a concrete description will be given of the
function of automatically making failure diagnoses of the
door switches 17 and 27 (self-diagnosis function).
Figure 4 is a block diagram showing the control device
of an elevator in the first embodiment according to the
present invention. The self-diagnosis apparatus 31
shown in Figure 4 is provided in the control panel 19 in
order to realize the above-described self-diagnosis func-
tion. This self-diagnosis apparatus 31 is provided with,
for example, run control means 32 which performs the
run control of the car 3, door opening and closing control
means 33 which performs the opening and closing con-
trol of the elevator door by outputting an action command
to the door controller 18, failure determination means 34
which makes a determination as to the existence or non-
existence of a failure in the door switches 17 and 27, and
notifying function control means 35 which performs the
action control of prescribed notification device. Referring
to Figures 5 and 6 also, concrete actions of the self-di-
agnosis apparatus 31 will be described below.

[0031] Figure 5 is a flowchart showing the actions of
the control device of an elevator in the first embodiment
according to the presentinvention and shows the actions
of a failure diagnosis of the door switch 17 (car door
switch).

As shown in Figure 5, first, the self-diagnosis apparatus
31 makes a determination as to whether or not a self-
diagnosis is possible (S101). Specifically, the self-diag-
nosis apparatus 31 determines that a self-diagnosis is
possible when prescribed start requirements for staring
the failure diagnosis of the door switch 17 are met, for
example, in the case where a prescribed time (period)
has elapsed since the last failure diagnosis, or in the case
whereitis atime of night when the elevators are not used.
[0032] Whenitis determined in S101 that a self-diag-
nosis is possible, next, the self-diagnosis apparatus 31
guides elevator users (hereinafter referred to as the "pas-
sengers" also) out of the car through the use of the no-
tifying function control means 35 (S102). Specifically, the
notifying function control means 35 urges the passengers
to get off the car 3 by switching off the car lighting or
making audio guidance from the announcement equip-
ment in the car 3. Incidentally, the action of S102 may
be omitted if from the contents of the start requirements
for starting the above-described failure diagnosis, it is
apparent that there is no user in the car 3 when the start
requirements are met.

[0033] After guiding the users out of the car in S102,
the self-diagnosis apparatus 31 causes the run control
means 32 to start a run of the car 3 and to move the car
3 to the floor (the diagnostic floor) where the failure di-
agnosis of the door switch 17 is to be conducted (S103).
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When the car 3 has landed on the diagnostic floor, the
self-diagnosis apparatus 31 outputs an action command
from the door opening and closing control means 33 to
the door controller 18 and carries out desired door open-
ing and closing control.

[0034] Specifically, after the stop of the car 3 at a pre-
scribed hall 1 through the use of the run control means
32, the door opening and closing control means 33 caus-
es the car door to open so as to move beyond the action
position of the door switch 17 in order to change the con-
dition of the door switch 17 from ON to OFF (S104). Also,
in order to prevent the users of the elevator from boarding
the car 3 during the failure diagnosis of the door switch
17, the door opening and closing control means 33 limits
the opening width of the elevator door to a prescribed
specified width and performs control so that the elevator
door opens only to such an extent that the users can
neither enter nor leave the car 3.

[0035] For this reason, when the door opening action
is started in S104, first, the self-diagnosis apparatus 31
makes a determination as to whether or not the elevator
door has opened to the above-described specified width
(S105). The self-diagnosis apparatus 31 causes the door
opening action to stop at the moment the opening width
of the elevator door has become the above-described
specified width, and carries out a failure determination
of the door switch 17 through the use of the failure de-
termination means 34 (S106). Also, when the failure de-
termination in S106 is finished, the self-diagnosis appa-
ratus 31 causes the door opening and closing control
means 33 to start a door closing action, and the self-
diagnosis apparatus 31 finishes the self-diagnosis action
by causing the elevator door to be fully closed (S 107).

[0036] According to this configuration, the elevator
door is not opened to a width of not less than the above-
described specified width during the self-diagnosis of the
door switch 17. Incidentally, in order to realize such a
self-diagnosis action, the above-described specified
width is set to a width of the order of not more than 100
mm, for example.

[0037] Furthermore, on the basis of the action condi-
tion of the door switch 17 occurring when the elevator
door is opened and closed by the door opening and clos-
ing control means 33, the above-described failure deter-
mination means 34 makes a determination as to the ex-
istence or nonexistence of a failure of the door switch 17.
For example, the failure determination means 34 deter-
mines that a failure of the door switch 17 does not exist
if the condition of the door switch 17 changes from ON
to OFF while the car door opens to the above-described
specified width from the fully closed condition. Also, the
failure determination means 34 determines that a failure
of the door switch 17 exists if the door switch 17 is in the
ON condition at the moment the car door has opened to
the above-described specified width.

Incidentally, the failure determination means 34 may car-
ry out the above-described failure determination on the
basis of the action condition of the door switch 17 occur-
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ring when the elevator door is closed.

[0038] Onthe otherhand, Figure 6 is a flowchart show-
ing other actions of the control device of an elevator in
the first embodiment according to the present invention
and shows the actions during a failure diagnosis of the
door switch 27 (the hall door switch). The actions of S201
to S205 shown in Figure 6 are basically the same as the
actions shown in S101 to S105 of Figure 5 and hence
detailed descriptions thereof are omitted.

[0039] When prescribed starting requirements for
starting a failure diagnosis of the door switch 27 are met,
the self-diagnosis apparatus 31 causes the notifying
function control means 35 to guide users out of the car
and thereafter causes the car 3 to land on a diagnostic
floor through the use of the run control means 32 (S201
to S203). After the stop of the car 3 at a prescribed hall
1 through the use of the run control means 32, the door
opening and closing control means 33 causes the hall
door to open so as to move beyond the action position
of the door switch 27 in order to change the condition of
the door switch 27 from ON to OFF (S204). Also, in order
to prevent the users of the elevator from boarding the car
3 during the failure diagnosis of the door switch 27, the
door opening and closing control means 33 limits the
opening width of the elevator door to a prescribed spec-
ified width and performs control so that the elevator door
opens only to such an extent that the users can neither
enter nor leave the car 3.

[0040] For this reason, when the door opening action
is started in S204, first, the self-diagnosis apparatus 31
makes a determination as to whether or not the elevator
door has opened to the above-described specified width
(S205). The self-diagnosis apparatus 31 causes the door
opening action to stop at the moment the opening width
of the elevator door has become the above-described
specified width, and carries out a failure determination
of the door switch 27 through the use of the failure de-
termination means 34 (S206). Also, when the failure de-
termination in S206 is finished, the self-diagnosis appa-
ratus 31 causes the door opening and closing control
means 33 to start a door closing action, and the self-
diagnosis apparatus 31 finishes the self-diagnosis action
by causing the elevator door to be fully closed (S207).
[0041] According to this configuration, the elevator
door is not opened to a width of not less than the above-
described specified width during the self-diagnosis of the
door switch 27. Incidentally, in order to realize such a
self-diagnosis action, the above-described specified
width is set to a width of the order of not more than 100
mm, for example.

[0042] Furthermore, on the basis of the action condi-
tion of the door switch 27 occurring when the elevator
door is opened and closed by the door opening and clos-
ing control means 33, the above-described failure deter-
mination means 34 makes a determination as to the ex-
istence or nonexistence of a failure of the door switch 27.
For example, the failure determination means 34 deter-
mines that a failure of the door switch 27 does not exist
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if the condition of the door switch 27 changes from ON
to OFF while the hall door opens to the above-described
specified width from the fully closed condition. Also, the
failure determination means 34 determines that a failure
of the door switch 27 exists if the door switch 27 is in the
ON condition at the moment the hall door has opened to
the above-described specified width.

Incidentally, the failure determination means 34 may car-
ry out the above-described failure determination on the
basis of the action condition of the door switch 27 occur-
ring when the elevator door is closed.

[0043] According to the first embodiment of the
presentinvention, itis possible to positively prevent users
from boarding the car 3 by mistake during the failure di-
agnosis of the door switches 17 and 27. Also, because
during the failure diagnosis of the door switches 17 and
27 the elevator door is opened only to the above-de-
scribed specified width, it is possible to positively prevent
the surrounding people from mistaking the action during
the failure diagnosis for a failure of the elevator.

[0044] Althoughinthis embodiment a failure diagnosis
of each of the door switches 17 and 27 is separately
described, it is needless to say that a failure diagnosis
of the door switches 17 and 27 can be conducted simul-
taneously (by a series of self-diagnosis actions).

It is unnecessary that the self-diagnosis apparatus 31
have all of the functions thereof in the control panel 19,
and part of the functions may be incorporated in other
devices (for example, the door controller 18).

Second embodiment

[0045] Figure 7 is a diagram to explain the functions
of the control device of an elevator in a second embod-
iment according to the present invention.

In a connecting device 28 shown in Figure 7, a slight
clearance is formed between each plate 29 and a roller
30 whenthe car door and the hall door are in afully closed
condition. For this reason, when the car 3 stops at the
hall 1 and a door opening action is started, for the duration
during which one of the plates 29 moves in the B direction
(the door opening direction) and comes into contact with
the roller 30, only the car door performs a door opening
action and the door opening action of the hall door is not
performed.

[0046] Inthe case where the connecting device 28 has
such a prescribed structure that causes the door opening
action of the hall door from the fully closed condition to
be started later than the door opening action of the car
door, by appropriately setting the action position of the
door switch 17 and the above-described specified width,
it is possible to carry out a failure diagnosis of the door
switch 17 without the opening and closing of the hall door.
[0047] Thatis, let C be the spacing between the plate
29 (one of the plates 29 coming into contact with the roller
30 during the door opening action) occurring when the
elevator door is fully closed and the roller 30, and D be
the distance from the door opening start position of the

10

15

20

25

30

35

40

45

50

55

car door to the action position of the door switch 17, and
in this case, the action position of the door switch 17 is
set so as to satisfy the condition expression D < C. Also,
the above-described specified width during the self-di-
agnosis of the door switch 17 is set so that the moving
distance X of the car door in the door opening direction
satisfies the condition expression D < X < C. Incidentally,
the above-described spacing C corresponds to the dis-
tance from the door opening start position of the car door
to the door opening start position of the hall door. Also,
E (> C) of Figure 7 refers to the distance from the door
opening start position of the car door to the action position
of the door switch 27.

[0048] Inan elevator having the above-described con-
figuration, during a self-diagnosis of the door switch 17,
when the car 3 stops at the hall 1 and a door opening
action is started, the door switch 17 goes into action at
the instant the car door has moved the distance D in the
door opening direction (in the case where the door switch
17 is normal), and switching of the signal of the door
switch 17 to the control panel 19 occurs. The door open-
ing and closing control means 33 causes the door open-
ing action to be stopped before the moving distance of
the car door after the start of the door opening action
reaches C, and causes adoor closing action to be started.
[0049] According to this configuration, it is possible to
complete the self-diagnosis of the door switch 17 without
causing the hall door to perform opening and closing ac-
tions. For this reason, it is ensured that during the self-
diagnosis of the door switch 17 the people in the hall 1
are not conscious of the action of the elevator and might
not mistake the action of the elevator for a failure of the
elevator, either.

The other respects of configuration and operation are the
same as in the first embodiment

Third embodiment

[0050] Figure 8 is a flowchart showing the actions of
the control device of an elevator in a third embodiment
according to the present invention. In this embodiment,
a description will be given of the case where the timing
of failure determination of the door switch 17 by the failure
determination means 34 is determined on the basis of
the action condition of the door switch 27.

[0051] The actions S301 to S304 shown in Figure 8
are basically the same as the actions shown in S101 to
S104 of Figure 5 and hence detailed descriptions thereof
are omitted.

When a door opening action is started by the door open-
ing and closing control means 33 after landing on a di-
agnostic floor (S304), the self-diagnosis apparatus 31
makes a determination as to whether or not the hall door
has moved to the action position of the door switch 27
(S305). Incidentally, when the hall door has moved to the
action position of the door switch 27, the condition of the
door switch 27 changes from ON to OFF. For this reason,
in the self-diagnosis apparatus 31, the door opening ac-
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tion is caused to stop at the instant the action of the door
switch 27 has been ascertained and a failure determina-
tion of the door switch 17 is carried out by the failure
determination means 34 (S306). When the failure deter-
mination in S306 is finished, the self-diagnosis apparatus
31 causes the door opening and closing control means
33 to start a door closing action, and the self-diagnosis
apparatus 31 finishes the self-diagnosis action by caus-
ing the elevator door to be fully closed (S307).

[0052] As described above, the timing of failure diag-
nosis of the door switch 17 is determined on the basis of
the action of the door switch 27, whereby it is possible
to clarify the above-described timing, enabling an accu-
rate failure diagnosis of the door switch 17 to be conduct-
ed.

[0053] Incidentally, in the case where the door opening
action of the hall door from the fully closed condition is
started later than the door opening action of the car door,
the action position of the door switch 27 is inevitably ar-
ranged to the door opening side compared to the action
position of the door switch 17 if the distance from the
door opening start position of the car door to the action
position of the door switch 17 is on the same order as
the distance from the door opening start position of the
hall door to the action position of the door switch 27. For
this reason, the functions in this embodiment can be es-
pecially effective means in an elevator having the above-
described configuration.

The other respects of configuration and operation are the
same as in the first embodiment.

Fourth embodiment

[0054] Figure 9 is a flowchart showing the actions of
the control device of an elevator in a fourth embodiment
according to the present invention. In this embodiment,
a description will be given of the case where the timing
of failure determination of the door switches 17 and 27
by the failure determination means 34 is determined on
the basis of the positional information of the door. In order
to obtain the positional information of the door, for exam-
ple, a motor encoder (not shown) which outputs informa-
tion according to the rotation of an output shaft of the
door motor 11 is provided in the car 3 of the elevator.
That is, the self-diagnosis apparatus 31 determines the
above-described determination timing on the basis of the
output information from this motor encoder.

The actions during a self-diagnosis of the door switch 17
will be described below.

[0055] The actions S401 to S404 shown in Figure 9
are basically the same as the actions shown in S101 to
S104 of Figure 5 and hence detailed descriptions thereof
are omitted.

When a door opening action is started by the door open-
ing and closing control means 33 after landing on a di-
agnostic floor (S404), the self-diagnosis apparatus 31
computes the position of the elevator door from the output
information of the above-described motor encode and
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makes a determination as to whether or not the elevator
door has moved to a prescribed specified position
(S405). The self-diagnosis apparatus 31 causes the door
opening action to stop at the instant the elevator door
has moved to the above-described specified position,
and a failure determination of the door switch 17 is carried
out by the failure determination means 34 (S406). When
the failure determination in S406 is finished, the self-di-
agnosis apparatus 31 causes the door opening and clos-
ing control means 33 to start a door closing action, and
the self-diagnosis apparatus 31 finishes the self-diagno-
sis action by causing the elevator door to be fully closed
(S407).

[0056] As described above, the timing of failure diag-
nosis of the door switch 17 is determined on the basis of
the positional information of the elevator door, whereby
it is possible to clarify the above-described timing, ena-
bling an accurate failure diagnosis of the door switch 17
to be conducted. Needless to say, the self-diagnosis of
the door switch 27 can be carried out by actions similar
to those described above.

The other respects of configuration and operation are the
same as in the first embodiment.

Fifth embodiment

[0057] Figure 10 is a flowchart showing the actions of
the control device of an elevator in a fifth embodiment
according to the present invention. In this embodiment,
a description will be given of the case where the timing
of failure determination of the door switches 17 and 27
by the failure determination means 34 is determined on
the basis of the time which elapses after the start of a
door opening action of the car door.

The actions during a self-diagnosis of the door switch 17
will be described below.

[0058] The actions S501 to S504 shown in Figure 10
are basically the same as the actions shown in S101 to
S104 of Figure 5 and hence detailed descriptions thereof
are omitted.

When a door opening action is started by the door open-
ing and closing control means 33 after landing on a di-
agnostic floor (S504), the self-diagnosis apparatus 31
makes a determination as to whether or not the pre-
scribed time has elapsed since the start of door opening
of the car door (S505). The self-diagnosis apparatus 31
causes the door opening action to stop at the instant the
above-described prescribed time has elapsed since the
start of the door opening, and carries out a failure deter-
mination of the door switch 17 by the failure determination
means 34 (S506). When the failure determinationin S506
is finished, the self-diagnosis apparatus 31 causes the
door opening and closing control means 33 to start a door
closing action, and the self-diagnosis apparatus 31 fin-
ishes the self-diagnosis action by causing the elevator
door to be fully closed (S507).

[0059] As described above, the timing of failure diag-
nosis of the door switch 17 is determined on the basis of
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the time which elapses after the start of a door opening
action of the car door, whereby it is possible to clarify the
above-described timing, enabling an accurate failure di-
agnosis of the door switch 17 to be conducted. Also, this
embodiment has the advantage that the configuration
can be simplified without the need of additional equip-
ment, such as a motor encoder, in the car 3 of the ele-
vator. Needless to say, the self-diagnosis of the door
switch 27 can be carried out by actions similar to those
described above.

The other respects of configuration and operation are the
same as in the first embodiment.

Sixth embodiment

[0060] Figure 11 is a flowchart showing the actions of
the control device of an elevator in a sixth embodiment
according to the present invention.

Various kinds of notification devices (not shown), such
as an indicator which indicates the position of the car 3,
a hall lantern which forecasts the arrival of the car 3 and
announcement equipment, are installed in the hall 1 of
the elevator. When the above-described notification de-
vices go into action during the self-diagnosis of the door
switches 17 and 27, the consciousness of the users in
the hall 1 turns to the elevator. For this reason, in this
embodiment, during the self-diagnosis of the door switch-
es 17 and 27 the self-diagnosis apparatus 31 performs
control in such a manner as to temporarily suspend the
notification function of the above-described notification
devices.

The actions during a self-diagnosis of the door switch 17
will be described below.

[0061] The actions S601 and S602 shown in Figure 11
are basically the same as the actions shown in S101 and
S102 of Figure 5 and hence detailed descriptions thereof
are omitted.

After guiding users out of the car in S603, the self-diag-
nosis apparatus 31 causes the notifying function control
means 35 to put out the light of the notification devices
and to silence the notification devices, thereby causing
the functions thereof to be suspended (S603). After the
suspension of the functions of the notification devices,
the self-diagnosis apparatus 31 causes the car 3 to land
on a diagnostic floor, starts a door opening action, and
causes the elevator door to be opened to a prescribed
specified width (S604 to S606). Incidentally, the deter-
mination in S606 may be made in the same manner as
S305 of Figure 8, 405 of Figure 9, or S505 of Figure 10.
[0062] The self-diagnosis apparatus 31 causes the
door opening action to be stopped at the moment the
elevator door has opened to the above-described spec-
ified width, and carries out a failure determination of the
door switch 17 by the failure determination means 34
(S607). When the failure determination in S607 is fin-
ished, the self-diagnosis apparatus 31 causes the door
opening and closing control means 33 to start a door
closing action and to fully close the elevator door, and
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thereafter the self-diagnosis apparatus 31 finishes the
self-diagnosis action (S608). After the self-diagnosis ac-
tion for the door switch 17 is finished, the self-diagnosis
apparatus 31 causes the notifying function control means
35 to recover the notifying function of the notification de-
vices (S609). As a result of this, after the processing in
S609, the various kinds of notification devices, such as
the indicator, hall lantern and announcement equipment,
function normally to suit the operation of the elevator.
[0063] According to the sixth embodiment of the
presentinvention, there is no possibility that during a self-
diagnosis of the door switch 17, various kinds of guidance
might be provided by the notification devices installed in
the hall 1. For this reason, the users present in the hall
1 are not conscious of the elevator actions during a self-
diagnosis, and it is also possible to positively prevent the
users from mistaking the elevator actions for a failure of
the elevator. Incidentally, it is needless to say that a self-
diagnosis of the door switch 27 can be carried out by
actions similar to those described above.

The other respects of configuration and operation are the
same as in the first embodiment.

Industrial Applicability

[0064] The control device of an elevator according to
the present invention can be applied to an elevator in
which a door switch which detects the fully closed con-

dition of an elevator door is installed in a hall or a car.

Reference Signs List

[0065]

1 hall

2 shaft

3 car

4,20 door apparatus
5,21 door panel
6,22 door hanger
7,23 roller

8,24 rail

9,25 guide shoe
10,26  sill

11 door motor
12 motor pulley
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13 driven pulley
14 drive belt

15 arm

16 cam

17,27  door switch

18 door controller

19 control panel

28 connecting device

29 plate

30 roller

31 self-diagnosis apparatus

32 run control means

33 door opening and closing control means
34 failure determination means

35 notifying function control means
Claims

1. A control device of an elevator, comprising:

a car door provided in a car of the elevator;

a door driving device which is provided in the

car and drives the car door;
a hall door provided in a hall of the elevator;

a connecting device which causes the hall door
to open and close in synchronization with the
car door when the car has stopped at the hall;

a car door switch which is provided in the car to
detect that the car door is in a prescribed fully
closed condition and goes into action when the

car door has reached a prescribed position;

run control means which causes the car to stop
at the hall when prescribed requirements for
conducting a failure diagnosis of the car door

switch are met;

door opening and closing control means which
causes the car door to open beyond an action
position of the car door switch after the car is
stopped at the hall by the run control means and
causes the car door to close without causing the
car door to open to a width which is not less than
a prescribed specified width through which an

elevator user cannot pass; and
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10

failure determination means which makes a de-
termination as to the existence or nonexistence
of a failure of the car door switch on the basis
of the action condition of the car door switch oc-
curring when the car door is opened and closed
by the door opening and closing control means.

2. The control device of an elevator according to claim

1, wherein

the connecting device has such a prescribed struc-
ture that causes the door opening action of the hall
door from the fully closed condition to be started later
than the door opening action of the car door; and
the door opening and closing control means causes
the car door to open and close without causing the
hall door to perform opening and closing actions after
the caris stopped at the hall by the run control means.

The control device of an elevator according to claim
1, further comprising:

a hall door switch which is provided in the hall
in order to detect that the hall door is in a pre-
scribed fully closed condition and goes into ac-
tionwhen the hall door has reached a prescribed
position,

wherein the failure determination means deter-
mines the timing of determination as to the ex-
istence or nonexistence of a failure of the car
door switch on the basis of the action condition
of the hall door switch.

4. A control device of an elevator, comprising:

a car door provided in a car of the elevator;

a door driving device which is provided in the
car and drives the car door;

a hall door provided in a hall of the elevator;

a connecting device which causes the hall door
to open and close in synchronization with the
car door when the car has stopped at the hall;
a hall door switch which is provided in the hall
to detect that the hall door is in a prescribed fully
closed condition and goes into action when the
hall door has reached a prescribed position;
run control means which causes the car to stop
at the hall when prescribed requirements for
conducting a failure diagnosis of the hall door
switch are met;

door opening and closing control means which
causes the hall door to open beyond an action
position of the hall door switch after the car is
stopped at the hall by the run control means and
causes the hall door to close without causing
the hall door to open to a width which is not less
than a prescribed specified width through which
an elevator user cannot pass; and

failure determination means which makes a de-
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termination as to the existence or nonexistence
of a failure of the hall door switch on the basis
of the action condition of the hall door switch
occurring when the hall door is opened and
closed by the door opening and closing control
means.

The control device of an elevator according to claim
1 or claim 4, wherein
the door driving device comprises:

a door motor for driving the car door; and

a motor encoder which outputs information suit-
ed to the rotation of an output shaft of the door
motor, and

the failure determination means determines the tim-
ing of determination as to the existence or nonexist-
ence of a failure of the car door switch or the hall
door switch on the basis of output information from
the motor encoder.

The control device of an elevator according to claim
1 or claim 4, wherein the failure determination means
determines the timing of determination as to the ex-
istence or nonexistence of a failure of the car door
switch or the hall door switch on the basis of the time
which elapses after the start of a door opening action
of the car door.

The control device of an elevator according to any
of claims 1 to 6, further comprising:

a notification device which is provided in the hall
and is formed of at least any one of an indicator,
a hall lantern and announcement equipment;
and

notifying function control means which puts out
the light of the notification device or silences the
notification device when the prescribed require-
ments for conducting a failure diagnosis of the
car door switch or the hall door switch are met.
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