
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

18
6 

76
8

B
1

TEPZZ _86768B_T
(11) EP 2 186 768 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
20.04.2016 Bulletin 2016/16

(21) Application number: 07850880.1

(22) Date of filing: 19.12.2007

(51) Int Cl.:
B66B 5/06 (2006.01) B66B 5/12 (2006.01)

(86) International application number: 
PCT/JP2007/074410

(87) International publication number: 
WO 2009/078100 (25.06.2009 Gazette 2009/26)

(54) ELEVATOR DEVICE

AUFZUGSVORRICHTUNG

DISPOSITIF ÉLÉVATEUR

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC MT NL PL PT RO SE 
SI SK TR

(43) Date of publication of application: 
19.05.2010 Bulletin 2010/20

(73) Proprietor: Mitsubishi Electric Corporation
Chiyoda-ku
Tokyo 100-8310 (JP)

(72) Inventors:  
• OKADA, Daisuke

Tokyo 100-8310 (JP)
• KIGAWA, Hiroshi

Tokyo 100-8310 (JP)
• UEDA, Takaharu

Tokyo 100-8310 (JP)

• MARUYAMA, Naoyuki
Tokyo 100-8310 (JP)

• KUGIYA, Takuo
Tokyo 100-8310 (JP)

(74) Representative: Hoffmann Eitle
Patent- und Rechtsanwälte PartmbB 
Arabellastraße 30
81925 München (DE)

(56) References cited:  
EP-A1- 1 749 780 JP-A- H 038 681
JP-A- 1 172 191 JP-A- 4 125 273
JP-A- 6 144 721 JP-A- 9 040 333
JP-A- 9 040 333 JP-A- 52 123 052
JP-A- 2000 118 903 JP-A- 2000 118 903
JP-A- 2004 231 355  



EP 2 186 768 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present invention relates to an elevator ap-
paratus in which slippage of a suspending body relative
to a driving sheave can be detected and a car can be
stopped.

BACKGROUND ART

[0002] In conventional elevator protective devices,
slippage of a traction rope relative to a sheave is detected
based on rotational speed of a pulley that is rotated to-
gether with running of a car and a command running
speed in a speed command generating device, and the
sheave is made to perform an emergency stop if a slip-
page speed exceeds a set value (see Patent Literature
1, for example).
[0003] In conventional elevator safety braking devices,
an activating signal is generated by a safety control de-
vice if a car speed that is detected by a speed sensor
exceeds a threshold value. When the activating signal is
generated, a friction brake is pressed against a guide rail
to brake the car (see Patent Literature 2, for example).
[0004] Document EP1 749 780 presents an elevator
system wherein slippage of the rope is detected based
on signals from a sensor detecting rotation of a hasting
pulley and a sensor detecting the mouvement speed of
the rope.
[0005]

[Patent Literature 1]
Japanese Patent Laid-Open No. SHO 59-230981
(Gazette)
[Patent Literature 2]
Japanese Patent Publication No. 2002-532366 (Ga-
zette)

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0006] In conventional elevator protective devices and
safety braking devices such as those described above,
low-speed rope slippage cannot be detected, and there
has been a risk that rope service life may be reduced due
to cumulative friction with the sheaves or that rope break-
age may occur.
[0007] The present invention aims to solve the above
problems and an object of the present invention is to pro-
vide an elevator apparatus that can suppress damage to
a suspending body due to excessive slippage of the sus-
pending body relative to a driving sheave, and that can
also prevent cumulative damage to a suspending body
due to minute slippage of the suspending body.

MEANS FOR SOLVING THE PROBLEM

[0008] In order to achieve the above object, according
to one aspect of the present invention, there is provided
an elevator apparatus including: a hoisting machine that
has a driving sheave; a suspending body that is wound
around the driving sheave; a car that is suspended by
the suspending body, and that is raised and lowered by
the hoisting machine; a safety gear that is mounted to
the car, and that makes the car perform an emergency
stop in response to an activating signal; a first speed
detector that generates a signal that corresponds to a
rotational speed of the hoisting machine; a second speed
detector that generates a signal that corresponds to a
running speed of the car; and a slippage monitoring ap-
paratus that computes a slippage extent value that is a
value that relates to extent of slippage of the suspending
body relative to the driving sheave based on the signals
from the first and second speed detectors, and stops the
car at a predetermined floor using the hoisting machine
if the slippage extent value exceeds a first threshold val-
ue, and activates the safety gear by the activating signal
if the slippage extent value exceeds a second threshold
value that corresponds to a slippage extent that is greater
than the first threshold value, and wherein the slippage
monitoring apparatus computes a slippage speed and a
slippage distance of the suspending body relative to the
driving sheave as the slippage extent value, and com-
pares the slippage distance with a distance threshold val-
ue that constitutes the first threshold value and compares
the slippage speed with a speed threshold value that con-
stitutes the second threshold value.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Figure 1 is a structural diagram that shows an ele-
vator apparatus according to an Embodiment 1
which is not claimed;
Figure 2 is a block diagram that shows part of the
elevator apparatus from Figure 1;
Figure 3 is a flowchart that shows operation of a slip-
page determining portion from Figure 2;
Figure 4 is a block diagram that shows part of an
elevator apparatus according to an Embodiment 2
which is not claimed;
Figure 5 is a flowchart that shows operation of a slip-
page determining portion from Figure 4;
Figure 6 is a block diagram that shows part of an
elevator apparatus according to an Embodiment 3
of the present invention; and
Figure 7 is a flowchart that shows operation of a slip-
page determining portion from Figure 6.

BEST MODE FOR CARRYING OUT THE INVENTION

[0010] Preferred embodiments of the present invention
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will now be explained with reference to the drawings.

Embodiment 1

[0011] Figure 1 is a structural diagram that shows an
elevator apparatus according to Embodiment 1 (not
claimed). In the figure, a hoisting machine 1 is disposed
in an upper portion of a hoistway. The hoisting machine
1 has: an electric motor 2; a driving sheave 3 that is ro-
tated by the electric motor 2; and a hoisting machine
brake 4 that brakes rotation of the driving sheave 3. In
this example, the driving sheave 3 is linked directly to a
rotating shaft of the electric motor 2, and is rotated to-
gether with the rotor of the electric motor 2. During normal
operation, the hoisting machine brake 4 holds the electric
motor 2 and the driving sheave 3 in a stopped state when
rotation thereof is stopped (static holding).
[0012] A first speed detector 5 that generates a signal
that corresponds to rotational speed of the hoisting ma-
chine 1, i.e., rotational speed of the driving sheave 3, is
disposed on the hoisting machine 1. An encoder that is
disposed on the rotating shaft of the electric motor 2 (a
hoisting machine encoder), for example, can be used as
the first speed detector 5.
[0013] A deflecting sheave 6 is disposed in a vicinity
of the hoisting machine 1. A suspending body 7 is wound
around the driving sheave 3 and the deflecting sheave
6. The suspending body 7 includes a plurality of main
ropes. Ropes that have circular cross sections, or a belt
that has a flat cross section, for example, can be used
as the main ropes.
[0014] A car 8 is connected to a first end portion of the
suspending body 7. A counterweight 9 is connected to a
second end portion of the suspending body 7. In other
words, the car 8 and the counterweight 9 are suspended
inside the hoistway by the suspending body 7, and are
raised and lowered by the hoisting machine 1. A pair of
car guide rails 10 that guide raising and lowering of the
car 8 and a pair of counterweight guide rails that guide
raising and lowering of the counterweight 9 (not shown)
are installed in the hoistway.
[0015] A safety gear 11 that makes the car 8 perform
an emergency stop by engaging with the car guide rails
10 is mounted to a lower portion of the car 8. The safety
gear 11 has an emergency stopper driving portion 11 a
for activating the safety gear 11 in response to an electric
activating signal. An electromagnetic actuator, for exam-
ple, can be used as the emergency stopper driving por-
tion 11a.
[0016] A speed governor 12 is disposed in an upper
portion of the hoistway. The speed governor 12 has a
speed governor sheave 13 and a rope gripping apparatus
14. A speed governor rope 15 is wound around the speed
governor sheave 13. Two end portions of the speed gov-
ernor rope 15 are coupled to the safety gear 11 by means
of a coupling rod 16. A lower end portion of the speed
governor rope 15 is wound around a tension sheave 17
that is disposed in a lower portion of the hoistway.

[0017] The speed governor rope 15 is cycled together
with the raising and lowering of the car 8. The speed
governor sheave 13 is thereby rotated at a speed that
corresponds to the running speed of the car 8. If the run-
ning speed of the car 8 reaches a preset first overspeed,
this is detected by the speed governor 12, and the car 8
is urgently stopped by the hoisting machine 1. At that
point, passage of electric current to the electric motor 2
is interrupted and rotation of the electric motor 2 and the
driving sheave 3 is also braked by friction from the hoist-
ing machine brake 4.
[0018] If the running speed of the car 8 reaches a pre-
set second overspeed (the second overspeed is greater
than the first overspeed), this is detected by the speed
governor 12, and the speed governor rope 15 is gripped
by the rope gripping apparatus 14, stopping circulation
of the speed governor rope 15. The safety gear 11 is
thereby operated mechanically by means of the coupling
rod 16 such that the car 8 is made to perform an emer-
gency stop by the safety gear 11.
[0019] A second speed detector 18 that generates a
signal that corresponds to rotational speed of the speed
governor sheave 13, i.e., a signal that corresponds to the
running speed of the car 8, is disposed on the speed
governor 12. An encoder that is disposed on the rotating
shaft of the speed governor sheave 13 (a speed governor
encoder), for example, can be used as the second speed
detector 18.
[0020] The signals from the first and second speed de-
tectors 5 and 18 are input into a safety gear actuating
command apparatus 19 that constitutes a slippage mon-
itoring apparatus. Based on the signals from the first and
second speed detectors 5 and 18, the safety gear actu-
ating command apparatus 19 computes a slippage extent
value that is a value that relates to an extent of slippage
of the suspending body 7 relative to the driving sheave
3. In Embodiment 1, the safety gear actuating command
apparatus 19 computes slippage speed of the suspend-
ing body 7 relative to the driving sheave 3 as the slippage
extent value.
[0021] The safety gear actuating command apparatus
19 stops the car 8 at a predetermined floor using the
hoisting machine 1 if the slippage speed of the suspend-
ing body 7 exceeds a first speed threshold value (a first
threshold value). In addition, the safety gear actuating
command apparatus 19 outputs an activating signal to
the emergency stopper driving portion 11 a if the slippage
speed of the suspending body 7 exceeds a second speed
threshold value (a second threshold value) that is greater
than the first speed threshold value.
[0022] Figure 2 is a block diagram that shows part of
the elevator apparatus from Figure 1. The safety gear
actuating command apparatus 19 has a slippage speed
computing portion 20 and a slippage determining portion
21. The slippage speed computing portion 20 computes
the slippage speed of the suspending body 7 relative to
the driving sheave 3 based on the signals from the first
and second speed detectors 5 and 18. Specifically, if V1
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is the speed detected by the first speed detector 5 and
V2 is the speed detected by the second speed detector
18, then slippage speed δV can be found using δV = | V1
- V2 |.
[0023] The result calculated by the slippage speed
computing portion 20 and information that relates to el-
evator operating conditions are input into the slippage
determining portion 21. The information that relates to
the elevator operating conditions includes information re-
garding whether or not an emergency stop signal has
been issued, i.e., information regarding whether or not
the hoisting machine brake 4 is performing an emergency
braking operation. The slippage determining portion 21
compares the slippage speed that has been found by the
slippage speed computing portion 20 with the first and
second speed threshold values, and outputs commands
to various kinds of safety system actuating portions 22
in response to the compared results and elevator oper-
ating conditions.
[0024] Here, the safety gear actuating command ap-
paratus 19 includes a microcomputer, for example. Func-
tions of the slippage speed computing portion 20 and the
slippage determining portion 21 are implemented by the
microcomputer. Programs for implementing the functions
of the slippage speed computing portion 20 and the slip-
page determining portion 21 are stored in a storage por-
tion of the microcomputer.
[0025] Figure 3 is a flowchart that shows operation of
a slippage determining portion from Figure 2. The slip-
page determining portion 21 first determines presence
or absence of an emergency stop signal (Step S1). If an
emergency stop signal has not been issued, determine
whether or not the slippage speed exceeds the first speed
threshold value Va (Step S2). If the slippage speed is
less than or equal to the first speed threshold value Va,
continue normal operation.
[0026] If the slippage speed exceeds the first speed
threshold value Va, increment by 1 the cumulative count
C1 by which the first speed threshold value Va has been
exceeded (Step S3), and issue a designated floor stop
command (Step S4). When the designated floor stop
command is issued, the car 8 is moved to a predeter-
mined floor and stopped. The floor at which the car 8 is
stopped may be a preset floor such as a lobby floor, etc.,
or the nearest floor, for example.
[0027] After the designated floor stop command has
been output, the slippage determining portion 21 deter-
mines whether or not the slippage speed exceeds the
second speed threshold value Vb (Step S5). If the slip-
page speed exceeds the second speed threshold value
Vb, issue a hoisting machine emergency stop command
and a safety gear activating command (an activating sig-
nal) in order to suppress damage to the suspending body
7 (Step S6). When the hoisting machine emergency stop
command is issued, passage of electric current to the
electric motor 2 is interrupted, and rotation of the driving
sheave 3 is braked by the hoisting machine brake 4.
When the safety gear activating command is issued, the

safety gear 11 is activated by the emergency stopper
driving portion 11 a to brake.
[0028] If, on the other hand, the slippage speed has
not exceeded the second speed threshold value Vb, de-
termine whether or not the cumulative count C1 has ex-
ceeded a preset specified value α (Step S7). If C1 is less
than or equal to α, then operation of the car 8 is returned
to normal operation after the car 8 is stopped at the des-
ignated floor. If C1 exceeds α, it is deemed that damage
to the suspending body 7 may have accumulated, and a
safety gear activating command is issued after the car 8
is stopped at the designated floor (Step S8) to await main-
tenance inspection by a maintenance worker.
[0029] The above represents operation when an emer-
gency stop signal has not been issued, but even in a case
in which an emergency stop signal has been issued, first
determine whether or not the slippage speed exceeds
the first speed threshold value Va (Step S9). If the slip-
page speed is less than or equal to the first speed thresh-
old value Va, determine whether or not the slippage
speed exceeds the second speed threshold value Vb
(Step S11).
[0030] If the slippage speed exceeds the first speed
threshold value Va, increment the cumulative count C1
by 1 (Step S10), and then determine whether or not the
slippage speed exceeds the second speed threshold val-
ue Vb (Step S11).
[0031] If the slippage speed exceeds the second speed
threshold value Vb, issue a safety gear activating com-
mand in order to suppress damage to the suspending
body 7 (Step S12). If the slippage speed has not exceed-
ed the second speed threshold value Vb, determine
whether or not the cumulative count C1 has exceeded
the preset specified value α (Step S13). If C1 is less than
or equal to α, await restoration of an emergency stop
state by an emergency stop signal without activating the
safety gear 11. If C1 exceeds α, it is deemed that damage
to the suspending body 7 may have accumulated, and a
safety gear activating command is issued after the emer-
gency stop by the hoisting machine 1 (Step S14) to await
maintenance inspection by a maintenance worker.
[0032] The safety gear actuating command apparatus
19 executes determining operations such as those de-
scribed above periodically at a predetermined period.
[0033] In an elevator apparatus of this kind, because
slippage speed of a suspending body 7 relative to a driv-
ing sheave 3 is computed based on the signals from the
first and second speed detectors 5 and 18, and a car 8
is stopped at a designated floor by a hoisting machine 1
if the slippage speed exceeds a first speed threshold val-
ue Va, and an activating signal is output to an emergency
stopper driving portion 11 a to activate a safety gear 11
if the slippage speed exceeds a second speed threshold
value Vb, damage to the suspending body 7 due to ex-
cessive slippage of the suspending body 7 relative to the
driving sheave 3 can be suppressed, and cumulative
damage to the suspending body 7 due to minute slippage
of the suspending body 7 can also be prevented.
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[0034] Because an emergency braking operation by
the hoisting machine brake 4 is given priority over a des-
ignated floor stopping operation if the slippage speed ex-
ceeds the first speed threshold value Va during the emer-
gency braking operation by the hoisting machine brake
4, reliability can be improved.
[0035] In addition, because the car 8 is stopped at a
predetermined floor and then the safety gear 11 is acti-
vated if the count C1 by which the slippage speed has
exceeded the first speed threshold value Va exceeds a
preset specified value α, cumulative damage to the sus-
pending body 7 that results from minute slippage can be
detected early, enabling deterioration in the service of
the elevator apparatus to be prevented.
[0036] Moreover, the count C1 by which the slippage
speed has exceeded the first speed threshold value Va
is a numerical value that expresses cumulative slippage,
and may also be a cumulative value of slippage speeds
δV, for example. In that case, the car 8 is stopped at a
predetermined floor and the safety gear 11 is activated
if the cumulative value of slippage speeds δV that have
exceeded the first speed threshold value Va exceeds a
preset specified value, for example.

Embodiment 2

[0037] Next, Figure 4 is a block diagram that shows
part of an elevator apparatus according to Embodiment
2 (not claimed). In Embodiment 2, a safety gear actuating
command apparatus 19 computes slippage distance of
a suspending body 7 relative to a driving sheave 3 as a
slippage extent value. The safety gear actuating com-
mand apparatus 19 stops a car 8 at a predetermined floor
using a hoisting machine 1 if the slippage distance of the
suspending body 7 exceeds a first distance threshold
value (a first threshold value). In addition, the safety gear
actuating command apparatus 19 outputs an activating
signal to an emergency stopper driving portion 11a if the
slippage distance of the suspending body 7 exceeds a
second distance threshold value (a second threshold val-
ue) that is greater than the first distance threshold value.
[0038] The safety gear actuating command apparatus
19 has a slippage distance computing portion 23 and a
slippage determining portion 21. The slippage distance
computing portion 23 computes the slippage distance of
the suspending body 7 relative to the driving sheave 3
based on signals from first and second speed detectors
5 and 18.
[0039] Specifically, if V1 is the speed detected by the
first speed detector 5, V2 is the speed detected by the
second speed detector 18, and Δt is the time taken to
travel a prescribed distance, then slippage distance δX
can be found using δX = ∫|V1 - V2 |dt, or δX |V1 - V2| Δt.
[0040] The slippage distance computing portion 23 re-
turns the slippage distance δX to an initial value each
time the car 8 is started. Here, the slippage distance com-
puting portion 23 performs a resetting of the slippage
distance δX that is output immediately before the car 8

commences running from a normal stopped state. Mal-
functions that accompany error accumulation are thereby
prevented.
[0041] The slippage determining portion 21 compares
the slippage distance that has been found by the slippage
distance computing portion 23 with the first and second
distance threshold values, and outputs commands to var-
ious kinds of safety system actuating portions 22 in re-
sponse to the compared results and elevator operating
conditions.
[0042] Here, the safety gear actuating command ap-
paratus 19 includes a microcomputer, for example. Func-
tions of the slippage distance computing portion 23 and
the slippage determining portion 21 are implemented by
the microcomputer. Programs for implementing the func-
tions of the slippage distance computing portion 23 and
the slippage determining portion 21 are stored in a stor-
age portion of the microcomputer. The rest of the config-
uration is similar to that of Embodiment 1.
[0043] Figure 5 is a flowchart that shows operation of
a slippage determining portion from Figure 4. The slip-
page determining portion 21 first determines presence
or absence of an emergency stop signal (Step S21). If
an emergency stop signal has not been issued, deter-
mine whether or not the slippage distance exceeds the
first distance threshold value Xa (Step S22). If the slip-
page distance is less than or equal to the first distance
threshold value Xa, continue normal operation.
[0044] If the slippage distance exceeds the first dis-
tance threshold value Xa, increment by 1 the cumulative
count C2 by which the first distance threshold value Xa
has been exceeded (Step S23), and issue a designated
floor stop command (Step S24). When the designated
floor stop command is issued, the car 8 is moved to a
predetermined floor and stopped. The floor at which the
car 8 is stopped may be a preset floor such as a lobby
floor, etc., or the nearest floor, for example.
[0045] After the designated floor stop command has
been output, the slippage determining portion 21 deter-
mines whether or not the slippage distance exceeds the
second distance threshold value Xb (Step S25). If the
slippage distance exceeds the second distance thresh-
old value Vb, issue a hoisting machine emergency stop
command and a safety gear activating command (an ac-
tivating signal) in order to suppress damage to the sus-
pending body 7 (Step S26). When the hoisting machine
emergency stop command is issued, passage of electric
current to the electric motor 2 is interrupted, and rotation
of the driving sheave 3 is braked by the hoisting machine
brake 4. When the safety gear activating command is
issued, the safety gear 11 is activated by the emergency
stopper driving portion 11a to brake.
[0046] If, on the other hand, the slippage distance has
not exceeded the second distance threshold value Xb,
determine whether or not the cumulative count C2 has
exceeded a preset specified value β (Step S27). If C2 is
less than or equal to β, then operation of the car 8 is
returned to normal operation after the car 8 is stopped
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at the designated floor. If C2 exceeds β, it is deemed that
damage to the suspending body 7 may have accumulat-
ed, and a safety gear activating command is issued after
the car 8 is stopped at the designated floor (Step S28)
to await maintenance inspection by a maintenance work-
er.
[0047] The above represents operation when an emer-
gency stop signal has not been issued, but even in a case
in which an emergency stop signal has been issued, first
determine whether or not the slippage distance exceeds
the first distance threshold value Xa (Step S29). If the
slippage distance is less than or equal to the first distance
threshold value Xa, determine whether or not the slip-
page distance exceeds the second distance threshold
value Xb (Step S31).
[0048] If the slippage distance exceeds the first dis-
tance threshold value Xa, increment the cumulative count
C2 by 1 (Step S30), and then determine whether or not
the slippage distance exceeds the second distance
threshold value Xb (Step S31).
[0049] If the slippage distance exceeds the second dis-
tance threshold value Xb, issue a safety gear activating
command in order to suppress damage to the suspend-
ing body 7 (Step S32). If the slippage distance has not
exceeded the second distance threshold value Xb, de-
termine whether or not the cumulative count C2 has ex-
ceeded the preset specified value β (Step S33). If C2 is
less than or equal to β, await restoration of an emergency
stop state by an emergency stop signal without activating
the safety gear 11. If C2 exceeds β, it is deemed that
damage to the suspending body 7 may have accumulat-
ed, and a safety gear activating command is issued after
the emergency stop by the hoisting machine 1 (Step S34)
to await maintenance inspection by a maintenance work-
er.
[0050] The safety gear actuating command apparatus
19 executes determining operations such as those de-
scribed above periodically at predetermined period.
[0051] In an elevator apparatus of this kind, because
slippage distance of a suspending body 7 relative to a
driving sheave 3 is computed based on the signals from
the first and second speed detectors 5 and 18, and a car
8 is stopped at a designated floor by a hoisting machine
1 if the slippage distance exceeds a first distance thresh-
old value Xa, and an activating signal is output to an
emergency stopper driving portion 11 a to activate a safe-
ty gear 11 if the slippage distance exceeds a second
distance threshold value Xb, damage to the suspending
body 7 due to excessive slippage of the suspending body
7 relative to the driving sheave 3 can be suppressed, and
cumulative damage to the suspending body 7 due to
minute slippage of the suspending body 7 can also be
prevented.
[0052] Because an emergency braking operation by
the hoisting machine brake 4 is given priority over a des-
ignated floor stopping operation if the slippage distance
exceeds the first distance threshold value Xa during the
emergency braking operation by the hoisting machine

brake 4, reliability can be improved.
[0053] In addition, because the car 8 is stopped at a
predetermined floor and then the safety gear 11 is acti-
vated if the count C2 by which the slippage distance has
exceeded the first distance threshold value Xa exceeds
a preset specified value β, cumulative damage to the
suspending body 7 that results from minute slippage can
be detected early, enabling deterioration in the service
of the elevator apparatus to be prevented.
[0054] Moreover, the count C2 by which the slippage
distance has exceeded .the first distance threshold value
Xa is a numerical value that expresses cumulative slip-
page, and may also be a cumulative value of slippage
distances δX, for example. In that case, the car 8 is
stopped at a predetermined floor and the safety gear 11
is activated if the cumulative value of slippage distances
δX that have exceeded the first distance threshold value
Xa exceeds a preset specified value, for example.

Embodiment 3

[0055] Next, Figure 6 is a block diagram that shows
part of an elevator apparatus according to an Embodi-
ment 3 of the present invention. In Embodiment 3, a safe-
ty gear actuating command apparatus 19 computes slip-
page distance and slippage speed of a suspending body
7 relative to a driving sheave 3 as a slippage extent value.
The safety gear actuating command apparatus 19 stops
a car 8 at a predetermined floor using a hoisting machine
1 if the slippage distance of the suspending body 7 ex-
ceeds a distance threshold value (a first threshold value).
In addition, the safety gear actuating command appara-
tus 19 outputs an activating signal to an emergency stop-
per driving portion 11a if the slippage speed of the sus-
pending body 7 exceeds a speed threshold value (a sec-
ond threshold value).
[0056] Here, the speed threshold value is set so as to
correspond to a slippage extent that is greater than the
distance threshold value. Specifically, the speed thresh-
old value is set so as to be greater than a value when
the distance threshold value is divided by unit time (a
prescribed time).
[0057] The safety gear actuating command apparatus
19 has a slippage speed computing portion 20, a slippage
distance computing portion 23, and a slippage determin-
ing portion 21. The slippage speed computing portion 20
computes the slippage speed of the suspending body 7
in a similar manner to Embodiment 1. The slippage dis-
tance computing portion 23 computes the slippage dis-
tance of the suspending body 7 in a similar manner to
Embodiment 2.
[0058] The slippage determining portion 21 compares
the slippage distance that has been found by the slippage
distance computing portion 23 with the distance thresh-
old value, and also compares the slippage speed that
has been found by the slippage speed computing portion
20 with the speed threshold value, and outputs com-
mands to various kinds of safety system actuating por-
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tions 22 in response to the compared results and elevator
operating conditions.
[0059] Here, the safety gear actuating command ap-
paratus 19 includes a microcomputer, for example. Func-
tions of the slippage speed computing portion 20, the
slippage distance computing portion 23, and the slippage
determining portion 21 are implemented by the micro-
computer. Programs for implementing the functions of
the slippage speed computing portion 20, the slippage
distance computing portion 23, and the slippage deter-
mining portion 21 are stored in a storage portion of the
microcomputer. The rest of the configuration is similar to
that of Embodiment 1.
[0060] Figure 7 is a flowchart that shows operation of
a slippage determining portion from Figure 6. The slip-
page determining portion 21 first determines presence
or absence of an emergency stop signal (Step S41). If
an emergency stop signal has not been issued, deter-
mine whether or not the slippage distance exceeds the
distance threshold value Xc (Step S42). If the slippage
distance is less than or equal to the distance threshold
value Xc, continue normal operation.
[0061] If the slippage distance exceeds the distance
threshold value Xc, increment by 1 the cumulative count
C3 by which the distance threshold value Xc has been
exceeded (Step S43), and issue a designated floor stop
command (Step S44). When the designated floor stop
command is issued, the car 8 is moved to a predeter-
mined floor and stopped. The floor at which the car 8 is
stopped may be a preset floor such as a lobby floor, etc.,
or the nearest floor, for example.
[0062] After the designated floor stop command has
been output, the slippage determining portion 21 deter-
mines whether or not the slippage speed exceeds the
speed threshold value Vc (Step S45). If the slippage
speed exceeds the speed threshold value Vc, issue a
hoisting machine emergency stop command and a safety
gear activating command (an activating signal) in order
to suppress damage to the suspending body 7 (Step
S46). When the hoisting machine emergency stop com-
mand is issued, passage of electric current to the electric
motor 2 is interrupted, and rotation of the driving sheave
3 is braked by the hoisting machine brake 4. When the
safety gear activating command is issued, the safety gear
11 is activated by the emergency stopper driving portion
11 a to brake.
[0063] If, on the other hand, the slippage speed has
not exceeded the speed threshold value Vc, determine
whether or not the cumulative count C3 has exceeded a
preset specified value γ (Step S47). If C3 is less than or
equal to γ, then operation of the car 8 is returned to normal
operation after the car 8 is stopped at the designated
floor. If C3 exceeds γ, it is deemed that damage to the
suspending body 7 may have accumulated, and a safety
gear activating command is issued after the car 8 is
stopped at the designated floor (Step S48) to await main-
tenance inspection by a maintenance worker.
[0064] The above represents operation when an emer-

gency stop signal has not been issued, but even in a case
in which an emergency stop signal has been issued, first
determine whether or not the slippage distance exceeds
the distance threshold value Xc (Step S49). If the slip-
page distance is less than or equal to the distance thresh-
old value Xc, determine whether or not the slippage
speed exceeds the speed threshold value Vc (Step S51).
[0065] If the slippage distance exceeds the distance
threshold value Xc, increment the cumulative count C3
by 1 (Step S50), and then determine whether or not the
slippage speed exceeds the speed threshold value Vc
(Step S51).
[0066] If the slippage speed exceeds the speed thresh-
old value Vc, issue a safety gear activating command in
order to suppress damage to the suspending body 7
(Step S52). If the slippage speed has not exceeded the
speed threshold value Vc, determine whether or not the
cumulative count C3 has exceeded the preset specified
value γ (Step S53). If C3 is less than or equal to γ, await
restoration of an emergency stop state by an emergency
stop signal without activating the safety gear 11. If C3
exceeds γ, it is deemed that damage to the suspending
body 7 may have accumulated, and a safety gear acti-
vating command is issued after the emergency stop by
the hoisting machine 1 (Step S54) to await maintenance
inspection by a maintenance worker.
[0067] The safety gear actuating command apparatus
19 executes determining operations such as those de-
scribed above periodically at predetermined period.
[0068] In an elevator apparatus of this kind, because
slippage distance and slippage speed of a suspending
body 7 relative to a driving sheave 3 is computed based
on the signals from the first and second speed detectors
5 and 18, and a car 8 is stopped at a designated floor by
a hoisting machine 1 if the slippage distance exceeds a
distance threshold value Xc, and an activating signal is
output to an emergency stopper driving portion 11a to
activate a safety gear 11 if the slippage speed exceeds
a speed threshold value Vc, damage to the suspending
body 7 due to excessive slippage of the suspending body
7 relative to the driving sheave 3 can be suppressed, and
cumulative damage to the suspending body 7 due to
minute slippage of the suspending body 7 can also be
prevented.
[0069] Because an emergency braking operation by
the hoisting machine brake 4 is given priority over a des-
ignated floor stopping operation if the slippage distance
exceeds the distance threshold value Xc during the emer-
gency braking operation by the hoisting machine brake
4, reliability can be improved.
[0070] In addition, because the car 8 is stopped at a
predetermined floor and then the safety gear 11 is acti-
vated if the count C3 by which the slippage distance has
exceeded the distance threshold value Xc exceeds a pre-
set specified value γ, cumulative damage to the suspend-
ing body 7 that results from minute slippage can be de-
tected early, enabling deterioration in the service of the
elevator apparatus to be prevented.
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[0071] Moreover, in Figure 1, an elevator apparatus
using a one-to-one (1:1) roping method is shown, but
other roping methods may also be used.
[0072] The activating signal is not limited to an electri-
cal signal, and may also be an optical signal, etc., for
example.
[0073] In addition, the second speed detector is not
limited to being a speed governor encoder, and a sensor
that detects running speed of a car directly, or a sensor
that detects traveling speed of a suspending body, etc.,
can also be used, for example.

Claims

1. An elevator apparatus comprising:

a hoisting machine (1) that has a driving sheave
(3);
a suspending body (7) that is wound around the
driving sheave (3);
a car (8) that is suspended by the suspending
body (7), and that is raised and lowered by the
hoisting machine (1);
a safety gear (11) that is mounted to the car (8),
and that makes the car (8) perform an emergen-
cy stop in response to an activating signal;
a first speed detector (5) that generates a signal
that corresponds to a rotational speed of the
hoisting machine (1);
a second speed detector (18) that generates a
signal that corresponds to a running speed of
the car (8); and
a slippage monitoring apparatus (19) that com-
putes a slippage extent value that is a value that
relates to extent of slippage of the suspending
body (7) relative to the driving sheave (3) based
on the signals from the first and second speed
detectors (5 and 18),
and characterized in that the slipping monitor-
ing apparatus stops the car (8) at a predeter-
mined floor using the hoisting machine (1) if the
slippage extent value exceeds a first threshold
value, and activates the safety gear (11) by the
activating signal if the slippage extent value ex-
ceeds a second threshold value that corre-
sponds to a slippage extent that is greater than
the first threshold value,
wherein the slippage monitoring apparatus (19)
computes a slippage speed and a slippage dis-
tance of the suspending body (7) relative to the
driving sheave (3) as the slippage extent value,
and compares the slippage distance with a dis-
tance threshold value that constitutes the first
threshold value and compares the slippage
speed with a speed threshold value that consti-
tutes the second threshold value.

2. An elevator apparatus according to Claim 1, wherein
the slippage monitoring apparatus (19) returns the
slippage distance to an initial value each time the
car (8) is started.

3. An elevator apparatus according to Claim 1, wherein:

a hoisting machine brake (4) that brakes rotation
of the driving sheave (3) is disposed on the hoist-
ing machine; and
an emergency braking operation by the hoisting
machine brake (4) is given priority over an op-
eration that stops the car (8) at a predetermined
floor if the slippage extent value exceeds the
first threshold value during the emergency brak-
ing operation by the hoisting machine brake (4).

4. An elevator apparatus according to Claim 1, wherein
the slippage monitoring apparatus (19) stops the car
(8) at a predetermined floor and then activates the
safety gear (11) if a count by which the slippage ex-
tent value has exceeded the first threshold value ex-
ceeds a preset specified value.

Patentansprüche

1. Aufzugsvorrichtung umfassend:

eine Hebevorrichtung (1), die eine Antriebs-
scheibe (3) aufweist,
einen Aufhängekörper (7), der um die Antriebs-
scheibe (3) gewickelt ist,
einen Fahrkorb (8), der durch den Aufhängekör-
per (7) aufgehängt ist, und der durch die Hebe-
vorrichtung (1) angehoben und abgesenkt wird,
eine Fangvorrichtung (11), die an dem Fahrkorb
(8) angebracht ist, und die den Fahrkorb (8) da-
zu bringt, eine Notbremsung in Reaktion auf ein
Aktivierungssignal auszuführen,
einen ersten Geschwindigkeitsdetektor (5), der
ein Signal generiert, das einer Drehgeschwin-
digkeit der Hebevorrichtung (1) entspricht,
einen zweiten Geschwindigkeitsdetektor (18),
der ein Signal generiert, das einer Fahrge-
schwindigkeit des Fahrkorbs (8) entspricht, und
eine Schlupf-Überwachungsvorrichtung (19),
die einen Schlupfausmaßwert auf Grundlage
der Signale des ersten und zweiten Geschwin-
digkeitsdetektors (5 und 18) ermittelt, der ein
Wert ist, der sich auf die Schlupfgröße des Auf-
hängekörpers (7) relativ zu der Antriebsscheibe
(3) bezieht,
und dadurch gekennzeichnet ist, dass die
Schlupf-Überwachungsvorrichtung anhand der
Hebevorrichtung (1) den Fahrkorb (8) an einem
vorbestimmten Stockwerk stoppt, wenn der
Schlupfausmaßwert einen ersten Grenzwert
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überschreitet, und die Fangvorrichtung (11)
durch das Aktivierungssignal aktiviert, wenn der
Schlupfausmaßwert einen zweiten Grenzwert
überschreitet, der einem Schlupfausmaß ent-
spricht, das größer ist als der erste Grenzwert,
wobei die Schlupf-Überwachungsvorrichtung
(19) eine Schlupfgeschwindigkeit und eine
Schlupfstrecke des Aufhängekörpers (7) relativ
zur Antriebsscheibe (3) als den
Schlupfausmaßwert ermittelt, und die Schlupf-
strecke mit einem Streckengrenzwert ver-
gleicht, der den ersten Grenzwert bildet, und die
Schlupfgeschwindigkeit mit einem Geschwin-
digkeitsgrenzwert vergleicht, der den zweiten
Grenzwert bildet.

2. Aufzugsvorrichtung nach Anspruch 1, wobei die
Schlupf-Überwachungsvorrichtung (19) jedes Mal,
wenn der Fahrkorb (8) gestartet wird, die Schlupf-
strecke auf einen Anfangswert zurücksetzt.

3. Aufzugsvorrichtung nach Anspruch 1, wobei:

eine Hebevorrichtungsbremse (4), die die Dre-
hung der Antriebsscheibe (3) bremst, an der He-
bevorrichtung angeordnet ist, und
einer Notbremsung durch die Hebevorrich-
tungsbremse (4) gegenüber einem Vorgang,
der den Fahrkorb (8) auf einem vorbestimmten
Stockwerk stoppt, wenn der
Schlupfausmaßwert während der Notbremsung
durch die Hebevorrichtungsbremse (4) den ers-
ten Grenzwert übersteigt, Vorrang einräumt.

4. Aufzugsvorrichtung nach Anspruch 1, wobei die
Schlupf-Überwachungsvorrichtung (19) den Fahr-
korb (8) auf einem vorbestimmten Stockwerk stoppt
und dann die Fangvorrichtung (11) aktiviert, wenn
eine Zählung, bei der der Schlupfausmaßwert den
ersten Grenzwert überschritten hat, einen voreinge-
stellten spezifischen Wert überschreitet.

Revendications

1. Ascenseur comprenant :

une machine de treuillage (1) qui comprend une
poulie motrice (3) ;
un corps de suspension (7) qui est enroulé
autour de la poulie motrice (3) ;
une cabine (8) qui est suspendue par le corps
de suspension (7) et est montée et descendue
par la machine de treuillage (1) ;
un engrenage de sécurité (11) qui est monté sur
la cabine (8) et amène la cabine (8) à effectuer
un arrêt d’urgence en réponse à un signal
d’activation ;

un premier détecteur de vitesse (5) qui génère
un signal correspondant à une vitesse de rota-
tion de la machine de treuillage (1) ;
un second détecteur de vitesse (18) qui génère
un signal correspondant à une vitesse de fonc-
tionnement de la cabine (8) ; et
un appareil de surveillance de patinage (19) qui
calcule la valeur du degré de patinage qui est
une valeur concernant le degré de patinage du
corps de suspension (7) par rapport à la poulie
motrice (3) sur la base des signaux provenant
des premier et second détecteurs de vitesse (5,
18),
et caractérisé en ce que l’appareil de sur-
veillance de patinage arrête la cabine (8) à un
étage prédéterminé en utilisant la machine de
treuillage (1) si la valeur du degré de patinage
dépasse une première valeur de seuil et active
l’engrenage de sécurité (11) par le signal d’ac-
tivation si la valeur du degré de patinage dépas-
se une seconde valeur de seuil qui correspond
à un degré de patinage supérieur à la première
valeur de seuil,
dans lequel l’appareil de surveillance de patina-
ge (19) calcule la vitesse de patinage et la dis-
tance de patinage du corps de suspension (7)
par rapport à la poulie motrice (3) en tant que
valeur du degré de patinage et compare la dis-
tance de patinage à une valeur de seuil de dis-
tance constituant la première valeur de seuil et
compare la vitesse de patinage à une valeur de
seuil de vitesse constituant la seconde valeur
de seuil.

2. Ascenseur selon la revendication 1, dans lequel l’ap-
pareil de surveillance de patinage (19) renvoie la dis-
tance de patinage à une valeur initiale à chaque dé-
marrage de la cabine (8).

3. Ascenseur selon la revendication 1, dans lequel :

un frein de machine de treuillage (4) qui freine
la rotation de la poulie motrice (3) est disposé
sur la machine de treuillage ; et
la priorité est donnée à une opération de freina-
ge d’urgence par le frein (4) de la machine de
treuillage par rapport à une opération qui arrête
la cabine (8) à un étage prédéterminé si la valeur
du degré de patinage dépasse la première va-
leur de seuil au cours de l’opération de freinage
d’urgence par le frein (4) de la machine de
treuillage.

4. Ascenseur selon la revendication 1, dans lequel l’ap-
pareil de surveillance de patinage (19) arrête la ca-
bine (8) à un étage prédéterminé, puis active l’en-
grenage de sécurité (11) si le nombre dont la valeur
du degré de patinage a dépassé la première valeur

15 16 



EP 2 186 768 B1

10

5

10

15

20

25

30

35

40

45

50

55

de seuil dépasse une valeur spécifiée préétablie.
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