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(54) ELEVATOR DEVICE

(57) In an elevator apparatus, a car is suspended by
suspension means to be raised/lowered within a hoist-
way. The suspension means has a suspension body in-
cluding a plurality of steel wires, and a resinous coating

body for coating an outer peripheral portion of the sus-
pension body. A coating abnormality detecting device for
detecting damage to the coating body is disposed in close
proximity to the suspension means.
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Description
Technical Field

[0001] The presentinvention relates to an elevator ap-
paratus employing suspension means having a suspen-
sion body, which includes a plurality of steel wires, and
a resinous coating body for coating an outer peripheral
portion of the suspension body.

Background Art

[0002] A conventional magnetic flaw detection appa-
ratus for a rope used for an elevator has a magnetizer
for magnetizing the rope, and a detection coil disposed
so as to surround the rope to detect a flaw signal. The
flaw signal detected by the detection coil is amplified by
an amplifier and transmitted to a recorder (e.g., see Pat-
ent Document 1).

[0003]

Patent Document 1: JP 54-107037 A
Disclosure of the Invention
Problem to be solved by the Invention

[0004] However,inthe case where aresin-coated rope
having an outer peripheral portion coated with a resinous
coating body is employed, the above-mentioned conven-
tional magnetic flaw detection apparatus cannot detect
damage to the coating body such as abrasion or detach-
ment. Besides, a visual inspection is fraught with difficul-
ties indetermining how seriously the coating body is dam-
aged.

[0005] The present invention has been made to solve
the above-mentioned problem, and it is therefore an obj
ect of the present invention to provide an elevator appa-
ratus that makes it possible to detect damage to a coating
body with ease.

Means for solving the Problems

[0006] An elevator apparatus according to the present
invention includes: a car that is raised/lowered within a
hoistway; suspension means having a suspension body
including a plurality of steel wires, and a resinous coating
body coating an outer peripheral portion of the suspen-
sion body, for suspending the car; and a coating abnor-
mality detecting device disposed in close proximity to the
suspension means, for detecting damage to the coating
body.

Brief Description of the Drawings
[0007]

Fig. 1 is a schematic diagram showing an essential
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part of an elevator apparatus according to Embodi-
ment 1 of the present invention.

Fig. 2 is a cross-sectional view of a main rope of Fig.
1.

Fig. 3 is a schematic diagram showing an internal
structure of a coating abnormality detecting device
of Fig. 1.

Fig. 4 is a schematic diagram showing a coating ab-
normality detecting device of an elevator apparatus
according to Embodiment 2 of the present invention.

Best Modes for carrying out the Invention

[0008] Preferred embodiments of the present inven-
tion will be described hereinafter with reference to the
drawings.

Embodiment 1

[0009] Fig. 1 is a schematic diagram showing an es-
sential part of an elevator apparatus according to Em-
bodiment 1 of the present invention. Referring to Fig. 1,
a machine mount 1 is installed in a machine room in an
upper portion of a hoistway. A hoisting machine 2 is in-
stalled on the machine mount 1. The hoisting machine 2
has a hoisting machine body 3 including a motor and a
brake, and a drive sheave 4 that is rotated by the hoisting
machine body 3. The machine mount 1 is provided with
a deflector pulley 5 in the vicinity of the hoisting machine
2.

[0010] A plurality of main ropes 6 as suspension
means are looped around the drive sheave 4 and the
deflector pulley 5. A car 7 is suspended at first ends of
the main ropes 6. A counterweight 8 is suspended at
second ends of the main ropes 6. That is, the car 7 is
suspended by the main ropes 6 on one side of the hoisting
machine 2, and the counterweight 8 is suspended by the
main ropes 6 on the other side of the hoisting machine
2. The car 7 and the counterweight 8 are raised/lowered
within the hoistway due to a driving force of the hoisting
machine 2.

[0011] As shown in Fig. 2, each of the main ropes 6
has a main rope body 11 serving as a suspension body
which includes a core strand 9 and a plurality of outer
peripheral strands 10 twined around an outer periphery
of the core strand 9, and a resinous coating body 12 for
coating an outer peripheral portion of the main rope body
11. The core strand 9 is composed of a plurality of twined
steel wires. Each of the outer peripheral strands 10 is
also composed of a plurality of twined steel wires. The
coating body 12 also fills spaces between the core strand
9 and the outer peripheral strands 10, and spaces among
the outer peripheral strands 10. The coating body 12 is
made of a high-friction resin material with a friction coef-
ficient equal to or larger than 0.2, for example, a poly-
urethane resin.

[0012] A coating abnormality detecting device 13 for
detecting damage to the coating body 12 is installed on
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the machine mount 1. The coating abnormality detecting
device 13 is disposed via a fixture 13a in close proximity
to those portions of the main ropes 6 which are located
between the drive sheave 4 and the deflector pulley 5.
The mounting angle of the coating abnormality detecting
device 13 can be adjusted. In addition, the coating ab-
normality detecting device 13 is connected to an elevator
control device 14 for controlling the traveling of the car 7.
[0013] Fig. 3is a schematic diagram showing an inter-
nal structure of the coating abnormality detecting device
13 of Fig. 1. Referring to Fig. 3, a pair of guide pulleys
(or rollers) 16a and 16b, which abut on the main ropes
6, are provided within a housing 15. The guide pulleys
16a and 16b are disposed apart from each other in a
longitudinal direction of the main ropes 6. A detection
portion 17 for detecting damages to the main ropes 6 in
acontact-free state is provided between the guide pulleys
16a and 16b within the housing 15. A predetermined gap
is secured between each of the main ropes 6 and the
detection portion 17 by the guide pulleys 16a and 16b.
[0014] The detection portion 17 has a casing 18, a pair
of springs 19a and 19b provided within the casing 18, a
magnet 20 fitted between the springs 19a and 19b, a
movable-side contact 21 fitted to the magnet 20, and a
pair of fixed-side contacts 22a and 22b fixed to the casing
18. The fixed-side contacts 22a and 22b face each other
across the movable-side contact 21. A displacement de-
tecting portion for detecting displacement of the magnet
20 has the movable-side contact 21 and the fixed-side
contacts 22a and 22b.

[0015] Anindicating lamp 23 serving as display means
is connected to the detection portion 17. The indicating
lamp 23 is litup when the movable-side contact 21 comes
into contact with one of the fixed-side contacts 22a and
22b.

[0016] Next, the operation of the coating abnormality
detecting device 13 will be described. When the main
ropes 6 are in a normal state, the movable-side contact
21 is open away from the fixed-side contacts 22a and
22b, and the indicating lamp 23 is off. As the coating body
12 is abraded, the suction force acting between the main
rope body 11 and the magnet 20 increases, so the mag-
net 20 is attracted toward each of the main ropes 6 sides.
As each of the main ropes 6 is moved, the magnet 20 is
also attracted in a moving direction thereof. Then, when
the coating body 12 is reduced through abrasion to a
predetermined thickness, the movable-side contact 21
comes into contact with one of the fixed-side contacts
22a and 22b.

[0017] Thus, the indicating lamp 23 is lit up, and an
abnormality detection signal is transmitted to the elevator
control device 14. Upon receiving the abnormality detec-
tion signal from the coating abnormality detecting device
13, the elevator control device 14 stops the car 7 imme-
diately as an emergency measure or at a nearest floor,
halts the operation of the car 7, and reports the abnor-
mality to an elevator supervising room.

[0018] In the elevator apparatus constructed as de-

10

15

20

25

30

35

40

45

50

55

scribed above, the main ropes 6 each having the coating
body 12 are employed, so a large frictional force acts
between the drive sheave 4 and each of the main ropes
6. As a result, a reduction in the weight of the car 7 and
a reduction in the size of the hoisting machine 2 can be
achieved.

There is an apprehension in that the coating body 12 may
be abraded or peeled off due to minor slippage of each
of the main ropes 6 with respect to the drive sheave 4.
However, the coating abnormality detecting device 13 is
disposed in close proximity to each of the main ropes 6,
so damage to the coating body 12 can be detected with
ease. Consequently, the time and effort required for
maintenance and inspection can be lessened.

Further, when the steel wires are broken to protrude out-
ward from the coating body 12, the magnet 20 is me-
chanically displaced regardless of a magnetic force.
Therefore, the coating abnormality detecting device 13
can detect the breaking of the steel wires as well as the
abrasion of the coating body 12.

Still further, the coating abnormality detecting device 13
is disposed in close proximity to those portions of the
main ropes 6 which are located between the drive sheave
4 and the deflector pulley 5, and is therefore unsuscep-
tible to the influence of the oscillation of each of the main
ropes 6. As a result, damage to the coating body 12 can
be detected stably.

[0019] In the foregoing example, the combination of
the movable-side contact 21 and the fixed-side contacts
22a and 22b is illustrated as a displacement detecting
portion. However, the displacement detecting portion is
not limited thereto. For example, displacement of the
magnet 20 may be monitored with the aid of a proximity
sensor or an optical sensor.

Alternatively, displacement of the magnet 20 may be de-
tected in stages with, for example, the use of a slide
switch or the arrangement of a plurality of micro switches
in a row. Thus, the level of damage to the coating body
12 can be detected, so the operation of the car 7 can be
controlled in accordance with the level of the damage to
the coating body 12. For instance, itis possible to perform
the control of stopping the car 7 immediately as an emer-
gency measure when a high damage level is detected
abruptly and stopping the car 7 at a nearest floor when
a low damage level is detected.

Embodiment 2

[0020] Reference will be made next to Fig. 4. Fig. 4 is
a schematic diagram showing a coating abnormality de-
tecting device of an elevator apparatus according to Em-
bodiment 2 of the present invention. The coating abnor-
mality detecting device 13 of the second embodiment of
the present invention has the housing 15, the guide pul-
leys 16a and 16b, a detection portion 24, and the indi-
cating lamp 23. The detection portion 24 has a casing
25, an eddy current-type coating thickness sensor 26 fit-
ted to the casing 25 and facing the main ropes 6, and a
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spring 27 interposed between the casing 25 and the eddy
current-type coating thickness sensor 26.

[0021] The eddy current-type coating thickness sensor
26 causes a high-frequency current to flow through a
sensor coil within a sensor head to generate a high-fre-
guency magnetic field. Owing to the effect of electromag-
netic induction, an eddy current flows through the sur-
faces of the steel wires residing within the high-frequency
magnetic field in a direction perpendicular to the passage
of a magnetic flux, so the impedance of the sensor coil
changes. The eddy current-type coating thickness sen-
sor 26 detects a distance to each of the steel wires in
accordance with a change in oscillation state resulting
from the change in impedance, thereby detecting abra-
sion of the coating body 12. When each of the main ropes
6 comes into contact with the eddy current-type coating
thickness sensor 26, the spring 27 is compressed to re-
duce the pressure of contact of each of the main ropes
6 with the eddy current-type coating thickness sensor 26
equal to or lower than a predetermined value. Embodi-
ment 2 of the presentinventionisidentical to Embodiment
1 of the present invention in other constructional details.
[0022] In the elevator apparatus constructed as de-
scribed above, the coating abnormality detecting device
13 having the eddy current-type coating thickness sensor
26 is employed, so changes in the thickness of the coat-
ing body 12 can be detected continuously. Thus, itis also
possible to light up the indicating lamp 23 in different
colors or to switch over the method of stopping the car 7
between an emergency stop and a nearest floor stop
depending on the thickness of the coating body 12.
[0023] The position of installation of the coating abnor-
mality detecting device 13 is not limited to that of the
foregoing examples. The coating abnormality detecting
device 13 may be installed at any position on a path of
the suspension means as long as the car 7 and the coun-
terweight 8 are not interfered therewith.

The coating abnormality detecting device 13 may be in-
stalled either permanently or only in case of necessity
(at the time of maintenance and inspection or the like).
Further, the display means is not limited to the indicating
lamp 23. For example, the display means may be an
indicator capable of indicating the level of damage to the
coating body 12 or a display for reporting damage to the
coating body 12 through the use of characters.

Still further, the display means may be installed apart
from the coating abnormality detecting device 13. In ad-
dition, two or more display means may be provided, each
of which may be installed at a plurality of different posi-
tions.

[0024] The cross-sectional construction of the suspen-
sion means is not limited to that of Fig. 2, and various
types of suspension means can be employed. Moreover,
the cross-sectional shape of the suspension means is
not limited to that of Fig. 2 either. For example, belt-
shaped main ropes may be employed.

Further, although the elevator apparatus illustrated in
each of the foregoing examples is designed according

10

15

20

25

30

35

40

45

50

55

to a 1:1 roping arrangement, namely, such that the car
7 and the counterweight 8 are suspended at both the
ends of each of the main ropes 6, the roping arrangement
is not limited in particular. For example, the elevator ap-
paratus may be designed according to a 2:1 roping ar-
rangement. In this case, the coating abnormality detect-
ing device 13 can also be mounted on the car 7, for ex-
ample, in close proximity to the suspension means be-
tween a pair of car suspending pulleys.

Still further, although the hoisting machine 2 is installed
within the machine room in each of the foregoing exam-
ples, the present invention is also applicable to an ele-
vator with no machine room.

Claims
1. An elevator apparatus comprising:

a car that is raised/lowered within a hoistway;
suspension means having a suspension body
including a plurality of steel wires, and aresinous
coating body coating an outer peripheral portion
of the suspension body, for suspending the car;
and

a coating abnormality detecting device disposed
in close proximity to the suspension means, for
detecting damage to the coating body.

2. Anelevator apparatus according to Claim 1, wherein
the coating abnormality detecting device has a mag-
net facing the suspension means, and a displace-
ment detecting portion for detecting displacement of
the magnet in a longitudinal direction of the suspen-
sion means.

3. Anelevator apparatus according to Claim 1, wherein
the coating abnormality detecting device has an ed-
dy current-type coating thickness sensor for gener-
ating an eddy current in each of the steel wires
through a high-frequency magnetic field to detect a
distance to each of the steel wires in accordance
with a change in impedance.

4. Anelevator apparatus according to Claim 1, wherein
the coating abnormality detecting device has a pair
of guide pulleys abutting on the suspension means,
and a detection portion disposed between the guide
pulleys so that the coating abnormality detecting de-
vice faces the coating body to detect the damage to
the coating body while remaining out of contact with
the suspension means.

5. Anelevator apparatus according to Claim 1, wherein
the coating abnormality detecting device is provided
with display means for displaying detection of the
damage to the coating body.
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An elevator apparatus according to Claim 1, further
comprising an elevator control device for controlling
traveling of the car, wherein

the elevator control device stops the car at a nearest
floor when the coating abnormality detecting device
detects the damage to the coating body.
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