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and can detect car positions with high accuracy regard- Fig. 1
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adjustment. 5
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Description
Technical Field

[0001] The present invention relates to an elevator
controller in which the traction driving system is adopted.

Background Art

[0002] Patent Literatures 1 and 2 below disclose tech-
niques related to the detection of a car position of an
elevator.

[0003] In the technique described in Patent Literature
1, a cam switch is installed on the car of an elevator. This
cam switch goes into action when the car reaches a top
end portion or abottom end portion of a shaft, and outputs
a signal responding to a car position. For this reason, for
example, even in the case where slippage occurs be-
tween a main rope and a sheave, it is possible to accu-
rately detect a car position in the end portion of the shaft.
[0004] In the technique described in Patent Literature
2, a position code is indicated along an elevator shaft.
This position code is read by a camera installed on a car
of the elevator, whereby a car position is detected.

Citation List
Patent Literature
[0005]

Patent Literature 1: Japanese Patent Laid-Open No.
7-223783

Patent Literature 2: Japanese Patent Laid-Open No.
2005-126164

Summary of Invention
Technical Problem

[0006] The technique described in Patent Literature 1
has the problem that the installation and position adjust-
ment of the cam switch require much labor and time and
that a difference in installation accuracy occurs depend-
ing on the skills of workers. Furthermore, there arises the
problem that noises are generated when the cam switch
goes into action.

[0007] On the other hand, in the technique described
in Patent Literature 2, a problem similar to the problem
of Patent Literature 1 occurs although no noises are gen-
erated. In particular, it is necessary to install members
for indicating a position code along the shaft, resulting in
a substantial increase in costin an elevator having a long
travel.

[0008] The present invention was made to solve the
problems described above and an object of the invention
is to provide an elevator controller which can substantially
simplify the labor for installation and adjustment and can
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detect a car position with high accuracy regardless of the
skills of workers who perform installation and adjustment.

Solution to Problem

[0009] An elevator controller of the invention is a con-
troller which comprises an encoder which detects the ro-
tation of a sheave of an elevator, first position detection
means which detects a present position of a car of the
elevator on the basis of detection results of the encoder,
an image indication part which is provided in an end por-
tion of a shaft and indicates animage showing prescribed
position information, an image detection part which is
provided on the car and detects an image indicated on
the image indication part, second position detection
means which detects a present position of the car on the
basis of detection results of the image detection part, and
an image writing part which adjusts the position of an
image indicated on the image indication part on the basis
of the car positions detected by the first position detection
means and the second position detection means.
[0010] Also, an elevator controller of the invention is a
controller which comprises an encoder which detects the
rotation of a sheave of an elevator, first position detection
means which detects a present position of a car of the
elevator on the basis of detection results of the encoder,
an image indication part which is provided in an end por-
tion of a shaft and indicates animage showing prescribed
position information, an image detection part which is
provided on the car and detects an image indicated on
the image indication part, second position detection
means which detects a present position of the car on the
basis of detection results of the image detection part, and
control means which controls actions of the car on the
basis of the car positions detected by the first position
detection means and the second position detection
means. The image indication part can change an indica-
tion position of an image from a prescribed device when
the device is connected thereto and can hold indication
contents even when power is not supplied.

Advantageous Effects of Invention

[0011] According to the presentinvention, itis possible
to substantially simplify the labor for installation and ad-
justment, and to detect a car position with high accuracy
regardless of the skills of workers who perform installa-
tion and adjustment.

Brief Description of Drawings
[0012]

Figure 1 is a block diagram showing an elevator con-
troller in a first embodiment according to the present
invention.

Figure 2 is a diagram to explain the function of the
controller shown in Figure 1.
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Figure 3 is a flowchart showing the actions of the
elevator controller in the first embodiment according
to the present invention.

Description of Embodiment

[0013] The presentinvention will be described in more
details 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 1is a block diagram showing an elevator
controller in a first embodiment according to the present
invention.

[0015] InFigure 1, reference numeral 1 denotes a shaft
of an elevator, reference numeral 2 denotes a car of the
elevator, and reference numeral 3 denotes a counter-
weight. The car 2 and the counterweight 3 are suspended
by a main rope 4 in a well bucket manner in the shaft 1.
[0016] Reference numeral 5 denotes a sheave of a
traction machine which is a driving device of the elevator,
and reference numeral 6 denotes a motor of the traction
machine. The main rope 4 is such that part thereof is
wound on the sheave 5. When the main rope 4 moves
in the longitudinal direction thereof in response to the
rotation of the sheave 5, the car 2 ascends and descends
in the shaft 1 in a direction responding to the moving
direction of the main rope 4. That is, Figure 1 shows an
elevator in which the traction driving system is adopted.
The counterweight 3 ascends and descends in the shaft
1 in a direction reverse to the car 2.

[0017] Reference numeral 7 denotes a guide rail which
guides the ascent and descent of the car 2. The guide
rail 7 is installed vertically in the shaft 1. Reference nu-
meral 8 denotes a braking device, and reference numeral
9 denotes an encoder. The braking device 8 and the en-
coder 9 may be configured as part of the traction ma-
chine.

[0018] The braking device 8 is intended for holding
the car 2 at a standstill. The braking device 8 goes into
action at a stop of the car 2 and prevents the sheave 5
from rotating.

[0019] The encoder 9 is intended for detecting the ro-
tation of the sheave 5. The encoder 9 is installed, for
example, on the shaft of the sheave 5, and outputs a
signal responding to the rotational direction and rotation
angle of the sheave 5.

[0020] Asignaloutputted fromthe encoder9isinputted
to a control panel 10 of the elevator. The control panel
10 is provided with position detection circuits 11 and 12
and a control circuit 13. The position detection circuit 11
detects a present position of the car 2 (a car position) on
the basis of a signal (detection results) from the encoder
9. The function of the position detection circuit 11 may
be provided in the encoder 9 itself. In this case, position
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information indicating a car position is inputted to the con-
trol panel 10 from the encoder 9.

[0021] As described above, the encoder 9 outputs a
signal responding to the rotation of the sheave 5. For this
reason, when slippage occurs between the main rope 4
and the sheave 5, a car position detected by the position
detection circuit 11 shifts from an actual car position. On
the other hand, in the case where the car 2 of the elevator
has approached an end portion (a top end portion or a
bottom end portion) of the shaft 1, it is necessary to per-
form control, such as deceleration and stop, at an appro-
priate timing in order to avoid the collision of the car 2.
For this reason, car position detection means is provided
in the elevator, apart from the means comprising the en-
coder 9 and the position detection circuit 11.

[0022] The above-described car position detection
means is intended for detecting the presence of the car
2 accurately in the end portions (the top end portion and
the bottom end portion) of the shaft 1. The car position
detection means is such that the principal part thereof is
composed of image indication parts 14 and 15, an image
detection part 16, a position detection circuit 12, and a
control circuit 13.

[0023] The image indication parts 14 and 15 are in-
tended for indicating an image showing prescribed posi-
tion information. For example, electronic paper is used
as the image indication parts 14 and 15. The portion in-
dicating the image is made of electronic paper, whereby
it is possible to change the indication contents (image)
and indication position arbitrarily. Furthermore, with elec-
tronic paper, it is possible to hold indication contents for
a long period even when power is not supplied.

[0024] The image indication part 14 is provided in the
top end portion of the shaft 1. The image indication part
14 is fixed to a top end portion of the guide rail 7 via a
support arm 17, for example. The image indication part
15 is provided in the bottom end portion of the shaft 1.
The image indication part 15 is fixed to a bottom end
portion of the guide rail 7 via a support arm 18, for ex-
ample. The image indication parts 14 and 15 are dis-
posed in such a manner that the indication surfaces for
indicating the image face the car 2 side along the ascent
and descent direction of the car 2.

[0025] The image detection part 16 is intended for de-
tecting images indicated on the image indication parts
14 and 15. The image detection part 16 is provided on
the car 2. The image detection part 16 is disposed in such
a manner as to be opposed to the image indication part
14 when the car 2 has reached a prescribed upper posi-
tion. That is, when the car 2 has reached the upper po-
sition, the image indicated on the image indication part
14 is detected by the image detection part 16. On detect-
ing the image of the image indication part 14, the image
detection part 16 outputs the detection results (image
information) to the control panel 10. Similarly, the image
detection part 16 is disposed in such a manner as to be
opposed to the image indication part 15 when the car 2
has reached a prescribed lower position. When the car



5 EP 2 687 471 A1 6

2 has reached the lower position, the image indicated on
the image indication part 15 is detected by the image
detection part 16. On detecting the image of the image
indication part 15, the image detection part 16 outputs
the detection results (image information) to the control
panel 10.

[0026] The position detection circuit 12 of the control
panel 10 detects a present position of the car 2 on the
basis of the information (detection results) from the image
detection part 16. For example, the position detection
circuit 12 analyzes the image information sent from the
image detection part 16, and compares the image infor-
mation with pre-registered information. Then the position
detection circuit 12 makes a determination as to whether
the car 2 is in the upper position or lower position. The
function of the position detection circuit 12 may be pro-
vided in the image detection part 16 itself. In this case,
the position information indicating a car position is input-
ted to the control panel 10 from the image detection part
16.

[0027] In normal operations, the control circuit 13 con-
trols the actions of the car 2 on the basis of a car position
detected by the position detection circuit 11 and a signal
from a landing switch (not shown). Furthermore, the con-
trol circuit 13 changes the actions of the car 2 on the
basis of a car position detected by the position detection
circuit 12. Forexample, whenitis detected by the position
detection circuit 12 that the car 2 is in a prescribed upper
position or lower position, the control circuit 13 performs
control, such as deceleration and stop, at appropriate
timing.

[0028] Next, referring also to Figures 2 and 3, a de-
scription will be given of a method of causing the image
indication parts 14 and 15 to appropriately indicate an
image showing position information. Figure 2 is a dia-
gram to explain the function of the controller shown in
Figure 1, and Figure 3 is a flowchart showing the actions
of the elevator controller in the first embodiment accord-
ing to the present invention.

[0029] Reference numeral 19 shown in Figure 1 de-
notes an image writing part intended for causing the im-
age indication parts 14 and 15 to indicate an image and
for adjusting the indication position of an image. When it
is necessary to perform the writing of an image in the
image indication parts 14 and 15, for example, during the
installation and maintenance of an elevator, the image
writing part 19 is connected to the control panel 10 and
the image indication parts 14 and 15.

[0030] Animage showing prescribed position informa-
tion mustbe indicated in a position (at a height) necessary
for making action changes of the car 2 in order to ensure
safe operations of the elevator. For example, for the du-
ration from the detection of an image indicated on the
image indication part 14 (or 15) by the image detection
part 16 to the start of an action change of the car 2 (for
example, deceleration and stop) by the control circuit 13,
the time required by the position detection circuit 12 and
the control circuit 13 to perform computation elapses.
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Forthisreason, in order to accurately detecta car position
in an end portion of the shaft 1, it is necessary to cause
the image indication parts 14 and 15 to indicate the image
also in consideration of a delay in computation by the
position detection circuit 12 and the control circuit 13.
Furthermore, in order to ensure that the image is detected
accurately by the image detection part 16, also the length
of the image (the width in the ascent and descent direc-
tion of the car 2) is necessary to some extent.

[0031] Specifically, if the distance from the height of
the terminal floor to the end of the intermediate floor side
of the image is denoted by B, then the distance B can be
expressed by the following expression (see Figure 2).

[Expression 1]

B=A+(Ati+At)xV

where,

A: distance from the height of the terminal floor to
the height at which the car 2 is to be detected

Aty: delay in computation by the position detection
circuit 12

At,: delay in computation by the control circuit 13
v: run speed of the car 2

[0032] Also in consideration of the delays in computa-
tion Aty and At,, the image writing part 19 causes an
image showing position information to be indicated, for
example, between the height B which is calculated by
Expression 1 above and the height A. The image which
is indicated on the image indication parts 14 and 15 may
be a simple one, such as a bar code shown in Figure 2,
for example.

[0033] A specific method of indication setting for the
image is as shown in Figure 3.

[0034] Whenduring the installation of an elevator, after
necessary devices, such as a traction machine and the
image indication parts 14 and 15, are attached, the image
writing part 19 is connected to the control panel 10 and
the image indication parts 14 and 15. The image writing
part 19 causes the image indication parts 14 and 15 to
indicate an image showing prescribed position informa-
tion.

[0035] Next, the car 2is caused to run between the top
floor and the bottom floor in a reciprocating manner. Spe-
cifically, first, the car 2 is caused to run downward and
to stop at the bottom floor (S101). Next, the car 2 is
caused to run upward and to stop at the top floor (S102).
Furthermore, the car 2 is caused to run downward and
to stop at the bottom floor (S103).

[0036] Whilein S101to S103 the car 2 is being caused
to run in a reciprocating manner, in the control panel 10
the position detection circuits 11 and 12 perform the de-
tection of a car position on the basis of input information.
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The control circuit 13 compares the car position detected
by the position detection circuit 11 with the car position
detected by the position detection circuit 12 and calcu-
lates an error in the indication position of an image indi-
cated on the image indication parts 14 and 15. On cal-
culating the error in the indication position, the control
circuit 13 sends the calculation results (error) to the image
writing part 19 (S104). On the basis of the error calculated
by the control circuit 13, the image writing part 19 adjusts
(changes) the positions of the images indicated in the
image indication parts 14 and 15 so that the indication
position of the image satisfies Expression 1 above
(S105).

[0037] For example, during the installation of an ele-
vator, it is possible to ascertain that slippage has not oc-
curred between the main rope 4 and the sheave 5 while
the car 2 is running in a reciprocating manner. For this
reason, the image writing part 19 performs the position
adjustment of the images indicated on the image indica-
tion parts 14 and 15 on the basis of the car position de-
tected by the position detection circuit 11.

[0038] The processing in S104 may be carried out in
the image writing part 19. In this case, the car position
detected by the position detection circuit 11 and the car
position detected by the position detection circuit 12 are
inputted to the image writing part 19.

[0039] Then when the indication position of the image
has been appropriately set, the image writing part 19 is
detached from the control panel 10 and the image indi-
cation parts 14 and 15.

[0040] With the controller having the above-described
configuration, itbecomes possible to detect a car position
with high accuracy in end portions of the shaft 1. The
detection accuracy is not influenced by the skills of work-
ers who perform installation and adjustment. Further-
more, because the position adjustment of an image is
possible after the installation of the image indication parts
14 and 15, itis possible to substantially simplify the labor
for installation and adjustment.

[0041] If electronic paper is used as the image indica-
tion parts 14 and 15, it is possible to hold indication con-
tents without power supply and, therefore, it is possible
to reduce maintenance costs after image setting. Fur-
thermore, because it is impossible to change the indica-
tion contents and indication positions of the image indi-
cation parts 14 and 15 unless the image writing part 19
is connected, it is possible to prevent mischieves and
malfunctions. In addition, if the image writing part 19 is
configured in a detachable manner, it is unnecessary to
install the image writing part 19 in individual elevators.
For this reason, the above-described function can be re-
alized at low cost.

[0042] In the case where the image indication part 14
is caused to indicate a plurality of images, if the indication
position of one image can be appropriately set, the indi-
cation positions of other images can be easily set in a
relative relation to the one image. The same applies also
to the image indication part 15.
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Industrial Applicability
[0043] The controller of the present invention can be
applied to an elevator provided with the function of de-

tecting a car position in an end portion of the shaft.

Reference Signs List

[0044]

1 shaft

2 car

3 counterweight

4 main rope

5 sheave

6 motor

7 guide rail

8 braking device

9 encoder

10 control panel

11,12  position detection circuit
13 control circuit

14,15 image indication part
16 image detection part
17,18  support arm

19 image writing part
Claims

1. An elevator controller, comprising:

an encoder which detects the rotation of a
sheave of an elevator;

first position detection means which detects a
present position of a car of the elevator on the
basis of detection results of the encoder;

an image indication part which is provided in an
end portion of a shaft and indicates an image
showing prescribed position information;

an image detection part which is provided on the
car and detects animage indicated on the image
indication part;
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second position detection means which detects

a present position of the car on the basis of de-
tection results of the image detection part; and

an image writing part which adjusts the position

of an image indicated on the image indication %
part on the basis of the car positions detected

by thefirst position detection means and the sec-
ond position detection means.

2. The elevator controller according to claim 1, wherein 70
the image indication part is such that the portion
thereof which indicates an image is made of elec-
tronic paper and can hold indication contents even
when power is not supplied.

15

3. The elevator controller according to claim 1 or 2, fur-
ther comprising:

control means which changes actions of the car

on the basis of a car position detected by the 20
second position detection means,

wherein the image writing part performs the po-
sition adjustment of an image also in consider-
ation of the duration from the detection of an
image indicated on the image indication part by 25
the image detection part to the start of an action
change of the car by the control means.

4. An elevator controller, comprising:

30
an encoder which detects the rotation of a
sheave of an elevator;
first position detection means which detects a
present position of a car of the elevator on the
basis of detection results of the encoder; 35
an image indication part which is provided in an
end portion of a shaft and indicates an image
showing prescribed position information;
animage detection part which is provided on the
car and detects animage indicated ontheimage 40
indication part;
second position detection means which detects
a present position of the car on the basis of de-
tection results of the image detection part; and
control means which controls actions of the car 45
on the basis of the car positions detected by the
first position detection means and the second
position detection means,
wherein the image indication part can change
an indication position of an image from a pre- 50
scribed device when the device is connected
thereto and can hold indication contents even
when power is not supplied.

5. The elevator controller according to claim 4, wherein 55
the image indication part is such that the portion
thereof which indicates an image is made of elec-
tronic paper.
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Fig. 3
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