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(54) ELEVATOR EQUIPMENT

(57) In an elevator apparatus, a balance mechanism
having a pivoting shaft extending horizontally and a bal-
ance main body that is pivotable around the pivoting
shaft is mounted to a car. The balance main body has
a first rope connection portion, and a second rope con-
nection portion positioned on an opposite side of the piv-
oting shaft from the first rope connection portion. A main
rope body has a first main rope wound around a first
drive sheave, and a second main rope wound around a
second drive sheave. The first main rope has a first car
end portion connected to the first rope connection por-
tion, and a first counterweight end portion connected to
a counterweight, and the second main rope has a sec-
ond car end portion connected to the second rope con-
nection portion, and a second counterweight end portion
connected to the counterweight.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an elevator
apparatus in which a single car is raised and lowered by
a driving force from first and second driving machines.

BACKGROUND ART

[0002] Figure 11 is a structural diagram showing a
conventional elevator apparatus such as that shown in
EP 1 006 071 A1, for example. In the figure, a machine
room 2 is disposed in an upper portion of a hoistway 1.
First and second driving machines 3 and 4 are installed
in the machine room 2. The first driving machine 3 has:
a first driving machine main body 3A including a motor
and a brake; and a first drive sheave 5 rotated by the
first driving machine main body 3A. The second driving
machine 4 has: a second driving machine main body 4A
including a motor and a brake; and a second drive
sheave 6 rotated by the second driving machine main
body 4A.
[0003] A plurality of main ropes 7 (only one is shown
in the figure) are wound around the first drive sheave 5
and the second drive sheave 6. The main ropes 7 have
first end portions 7a and second end portions 7b. A first
counterweight 8 is suspended by the first end portions
7a. A second counterweight 9 is suspended by the sec-
ond end portions 7b. The first and second end portions
7a and 7b are connected to the first and second coun-
terweights 8 and 9 by means of rope terminal springs
15 and 16.
[0004] A car 10 is suspended by intermediate portions
of the main ropes 7. A suspension sheave beam 11 is
secured horizontally to a lower portion of the car 10.
Suspension sheaves 12 and 13 around which the main
ropes 7 are wound are mounted to the suspension
sheave beam 11. The main ropes 7 are secured to a
central portion of the suspension sheave beam 11 by
means of a rope securing portion 14.
[0005] In an elevator apparatus of this kind, the car
10 and the counterweights 8 and 9 are raised and low-
ered inside the hoistway 1 by the first and second drive
sheaves 5 and 6 being rotated in opposite directions to
each other. At this time, since the main ropes 7 are se-
cured to the suspension sheave beam 11 by means of
the rope securing portion 14, there is no movement of
the main ropes 7 relative to the car 10.
[0006] Consequently, in a conventional elevator ap-
paratus, since the main ropes 7 are secured to the sus-
pension sheave beam 11, if differences arise in the ro-
tational speed or the sheave diameter of the first and
second drive sheaves 5 and 6 due to manufacturing er-
rors or differences in age-related deformation (such as
abrasion) between the first and second driving ma-
chines 3 and 4, there is a risk that tilting may occur in
the car 10, reducing operating performance.

[0007] The main ropes 7 may also be connected to
the suspension sheave beam 11 so as to allow for some
displacement, but in that case, the movement of the
main ropes 7 relative to the car 10 is slight, and there is
still a risk that tilting may occur in the car 10.

DISCLOSURE OF THE INVENTION

[0008] The present invention aims to solve the above
problems and an object of the present invention is to
provide an elevator apparatus enabling reductions in
operating performance to be prevented by preventing
tilting from arising in a car due to differences between
first and second driving machines.
[0009] In order to achieve the above object, according
to one aspect of the present invention, there is provided
an elevator apparatus including: a first driving machine
having a first drive sheave; a second driving machine
having a second drive sheave; a main rope body wound
around the first and second drive sheaves; and a car
and a counterweight suspended inside a hoistway by
the main rope body so as to be raised and lowered inside
the hoistway by a driving force from the first and second
driving machines, wherein: a balance mechanism hav-
ing a pivoting shaft extending horizontally and a balance
main body that is pivotable around the pivoting shaft is
mounted to the car; the balance main body has a first
rope connection portion, and a second rope connection
portion positioned on an opposite side of the pivoting
shaft from the first rope connection portion; the main
rope body has a first main rope wound around the first
drive sheave, and a second main rope wound around
the second drive sheave; the first main rope has a first
car end portion connected to the first rope connection
portion, and a first counterweight end portion connected
to the counterweight; and the second main rope has a
second car end portion connected to the second rope
connection portion, and a second counterweight end
portion connected to the counterweight.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Figure 1 is a developed structural diagram showing
an elevator apparatus according to Embodiment 1
of the present invention;
Figure 2 is a plan showing the elevator apparatus
in Figure 1;
Figure 3 is a developed structural diagram showing
an elevator apparatus according to Embodiment 2
of the present invention;
Figure 4 is a plan showing an elevator apparatus
according to Embodiment 3 of the present inven-
tion;
Figure 5 is a cross section taken along line V - V in
Figure 4;
Figure 6 is a front elevation showing part of an ele-
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vator apparatus according to Embodiment 4 of the
present invention;
Figure 7 is a cross section taken along line VII - VII
in Figure 6;
Figure 8 is a block diagram showing a control sys-
tem of the elevator apparatus in Figure 6;
Figure 9 is a flowchart showing operation of a con-
trol apparatus in Figure 8;
Figure 10 is a front elevation showing part of an el-
evator apparatus according to Embodiment 5 of the
present invention; and
Figure 11 is a structural diagram showing an exam-
ple of a conventional elevator apparatus.

BEST MODE FOR CARRYING OUT THE INVENTION

[0011] Preferred embodiments of the present inven-
tion will now be explained with reference to the draw-
ings.

Embodiment 1

[0012] Figure 1 is a developed structural diagram
showing an elevator apparatus according to Embodi-
ment 1 of the present invention, and Figure 2 is a plan
showing the elevator apparatus in Figure 1. Moreover,
in Figure 2, a horizontal layout of major equipment is
shown with a floor of a machine room omitted.
[0013] In the figures, a machine room 2 is disposed
in an upper portion of a hoistway 1. First and second
driving machines 3 and 4 are installed in the machine
room 2. The first driving machine 3 has: a first driving
machine main body 3A including a motor and a brake;
and a first drive sheave 5 rotated by the first driving ma-
chine main body 3A. The second driving machine 4 has:
a second driving machine main body 4A including a mo-
tor and a brake; and a second drive sheave 6 rotated by
the second driving machine main body 4A.
[0014] The first and second driving machines 3 and 4
are disposed such that the first driving machine main
body 3A and the second driving machine main body 4A
face each other, that is, such that the first and second
drive sheaves 5 and 6 face outward. The first and sec-
ond drive sheaves 5 and 6 are disposed such that rotat-
ing shafts thereof extend horizontally in a direction of
frontage of the hoistway 1 (left-to-right in Figure 2).
Moreover, the orientation of the driving machines 3 and
4 in Figure 1 is different from that in Figure 2 because
Figure 1 is a developed view.
[0015] A main rope body 20 which is a composite
body of main ropes is wound around the first drive
sheave 5 and the second drive sheave 6. The main rope
body 20 has: a plurality of first main ropes 21 wound
around the first drive sheave 5; and a plurality of second
main ropes 22 wound around the second drive sheave
6.
[0016] Each of the first main ropes 21 has: a first car
end portion 21a; and a first counterweight end portion

21b. Each of the second main ropes 22 has: a second
car end portion 22a; and a second counterweight end
portion 22b. A first counterweight 8 is suspended by the
first counterweight end portions 21b. A second counter-
weight 9 is suspended by the second counterweight end
portions 22b. The first and second counterweight end
portions 21b and 22b are connected to the first and sec-
ond counterweights 8 and 9 by means of rope terminal
springs 15 and 16.
[0017] A car 10 is suspended by the first and second
car end portions 21a and 22a. A balance mechanism 23
is mounted to a lower portion of the car 10. The balance
mechanism 23 has: a pivoting shaft 24 extending hori-
zontally in a depth direction of the car 10 (top-to-bottom
in Figure 2); and a balance main body 25 that is pivota-
ble around the pivoting shaft 24.
[0018] The balance main body 25 has: a first rope
connection portion 25a positioned at one longitudinal
end portion; and a second rope connection portion 25b
positioned on an opposite side of the pivoting shaft 24
from the first rope connection portion 25a, that is, at an-
other longitudinal end portion. The first car end portions
21a are connected to the first rope connection portion
25a. The second car end portions 22a are connected to
the second rope connection portion 25b.
[0019] Absorption springs 26 and 27 for absorbing
changes in connection angle between the first and sec-
ond rope connection portions 25a and 25b and the first
and second car end portions 21a and 22a due to incli-
nation of the balance main body 25 are disposed be-
tween the first rope connection portion 25a and the first
car end portions 21a and between the second rope con-
nection portion 25b and the second car end portions
22a, respectively.
[0020] A pair of car guide rails 28 for guiding ascent
and descent of the car 10, a pair of first counterweight
guide rails 29 for guiding ascent and descent of the first
counterweight 8, and a pair of second counterweight
guide rails 30 for guiding ascent and descent of the sec-
ond counterweight 9 are installed inside the hoistway 1.
The first and second counterweights 8 and 9 are dis-
posed so as to be positioned on mutually opposite sides
of the car 10 on left and right sides of the car 10 .
[0021] In an elevator apparatus of this kind, because
the car 10 is suspended by means of the balance mech-
anism 23, tilting is prevented from arising in the car 10
due to differences between the first and second driving
machines 3 and 4, enabling reductions in operating per-
formance to be prevented. In other words, even if differ-
ences arise in the rotational speed or the sheave diam-
eter of the first and second drive sheaves 5 and 6, the
car 10 is not tilted, and the differences can be absorbed
by the balance main body 25 inclining independently.
[0022] Furthermore, by using two driving machines 3
and 4, enlargement of each of the driving machines 3
and 4 can be prevented compared to when a single driv-
ing machine is used, enabling the driving machines to
be standardized for elevator apparatuses having a small
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car capacity through to large elevator apparatuses.
[0023] In addition, because absorption springs 26 and
27 are disposed between the first and second rope con-
nection portions 25a and 25b and the first and second
car end portions 21a and 22a, respectively, changes in
connection angle between the first and second rope
connection portions 25a and 25b and the first and sec-
ond car end portions 21a and 22a due to inclination of
the balance main body 25 are absorbed, and rods of the
first and second car end portions 21a and 22a, the bal-
ance main body 2, etc., are not subjected to unbearable
force, enabling the generation of stress to be sup-
pressed.

Embodiment 2

[0024] Next, Figure 3 is a developed structural dia-
gram showing an elevator apparatus according to Em-
bodiment 2 of the present invention. In this example, a
balance mechanism 23 similar to that of Embodiment 1
is mounted to an upper portion of a car 10. The rest of
the construction is similar to that of Embodiment 1.
[0025] When a balance mechanism 23 is mounted to
an upper portion of the car 10 in this manner, tilting is
also prevented from arising in the car 10 due to differ-
ences between the first and second driving machines 3
and 4, enabling reductions in operating performance to
be prevented.

Embodiment 3

[0026] Figure 4 is a plan showing an elevator appara-
tus according to Embodiment 3 of the present invention,
and Figure 5 is a cross section taken along line V - V in
Figure 4. Moreover, in Figure 4, a horizontal layout of
major equipment is shown with a floor of a machine
room omitted.
[0027] In the figures, first and second driving ma-
chines 3 and 4 are disposed such that rotating shafts of
first and second drive sheaves 5 and 6 extend horizon-
tally so as to be inclined relative to a direction of frontage
of a hoistway 1.
[0028] A car 10 is suspended on first and second car
end portions 21a and 22a of first and second main ropes
21 and 22 by means of a balance mechanism 23, in a
similar manner to Embodiment 1. A counterweight 31 is
suspended on first and second counterweight end por-
tions 21b and 22b of the first and second main ropes 21
and 22 by means of a balance mechanism 23 that is
similar to that for the car 10.
[0029] In Embodiment 1, two counterweights 8 and 9
are used, but in Embodiment 2, only one counterweight
31 is used. The balance mechanism 23 for the counter-
weight 31 may be somewhat different from the balance
mechanism 23 for the car 10 in size, etc., but because
it is similar in function, it has been allocated an identical
numeral in the figures for simplicity.
[0030] The balance mechanism 23 for the counter-

weight 31 is mounted to an upper portion of the coun-
terweight 31. The first counterweight end portions 21b
of the first main ropes 21 are connected to the first rope
connection portion 25a of the balance main body 25 for
the counterweight 31 by means of an absorption spring
33. The second counterweight end portions 22b of the
second main ropes 22 are connected to the second rope
connection portion 25b of the balance main body 25 for
the counterweight 31 by means of an absorption spring
34.
[0031] A pair of counterweight guide rails 32 for guid-
ing ascent and descent of the counterweight 31 are in-
stalled inside the hoistway 1. The counterweight 31 is
disposed behind the car 10. A first deflection sheave 35
for leading the first main ropes 21 to the counterweight
31 and a second deflection sheave 36 for leading the
second main ropes 22 to the counterweight 31 are dis-
posed in a machine room 2 (See Figure 1). The rest of
the construction is similar to that of Embodiment 1.
[0032] According to an elevator apparatus of this kind,
a single counterweight 31 can be used and thus a single
set of counterweight guide rails 32 is sufficient, enabling
simplification of the overall construction. Furthermore,
because the counterweight 31 is suspended by means
of a balance mechanism 23, tilting can be prevented
from arising in the counterweight 31 due to differences
between the first and second driving machines 3 and 4,
enabling the counterweight 31 to be raised and lowered
smoothly.
[0033] Moreover, the balance mechanism 23 for the
counterweight 31 may also be mounted to a lower por-
tion of the counterweight 31.

Embodiment 4

[0034] Figure 6 is a front elevation showing part of an
elevator apparatus according to Embodiment 4 of the
present invention, and Figure 7 is a cross section taken
along line VII - VII in Figure 6. In the figures, a pivoting
shaft 24 is pivoted together with a balance main body
25. A pivoting sensor 41 for detecting pivoting of the bal-
ance main body 25 by detecting rotation of the pivoting
shaft 24 is engaged with the pivoting shaft 24. First and
second dampers 42 and 43 are disposed between the
car 10 and the balance main body 25.
[0035] Figure 8 is a block diagram showing a control
system of the elevator apparatus in Figure 6. A drive
control portion 45 connected to the first and second driv-
ing machines 3 and 4, an angle of inclination detecting
portion 46 connected to the pivoting sensor 41, an incli-
nation determining portion 47 connected to the drive
control portion 45 and the angle of inclination detecting
portion 46, and an inclination correcting portion 48 con-
nected to the drive control portion 45 and the inclination
determining portion 47 are disposed in the control ap-
paratus 44.
[0036] The drive control portion 45 controls activation
of the first and second driving machines 3 and 4 sepa-
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rately. The angle of inclination detecting portion 46 de-
tects the angle of inclination of the balance main body
25 by a signal from the pivoting sensor 41. The inclina-
tion determining portion 47 determines whether or not
the angle of inclination of the balance main body 25 is
less than or equal to a preset set value, and also calcu-
lates the speed of change in the angle of inclination of
the balance main body 25 and determines whether or
not the speed of change is less than or equal to a preset
set value. The inclination correcting portion 48 calcu-
lates a signal to cancel out the inclination of the balance
main body 25 and outputs it to the drive control portion
45.
[0037] The rest of the construction is similar to that of
Embodiment 1.
[0038] Next, operation will be explained. Action of the
balance mechanism 23 is similar to that of Embodiment
1. Figure 9 is a flowchart showing the operation of the
control apparatus 44 in Figure 8. When a call is regis-
tered with the car 10 stopped at a landing floor and a
movement command is input into the control apparatus
44, the inclination determining portion 47 determines
whether or not the angle of inclination of the balance
main body 25 is less than or equal to the set value (Step
S1). If the angle of inclination is less than or equal to the
set value (i.e., horizontal or generally horizontal), a
movement permission command is output from the in-
clination determining portion 47 to the drive control por-
tion 45 (Step S2), and the first and second driving ma-
chines 3 and 4 are activated.
[0039] If the angle of inclination has exceeded the set
value, a signal for canceling out the inclination of the
balance main body 25 is calculated by the inclination
correcting portion 48 and output to the drive control por-
tion 45. Thus, at least one of the first and second driving
machines 3 and 4 is activated so as to cancel out the
inclination of the balance main body 25 (Step S3). Then,
the inclination determining portion 47 determines
whether or not the angle of inclination is less than or
equal to the set value, and if it is less than or equal to
the set value, a movement permission command is out-
put (Step S2).
[0040] If the angle of inclination still exceeds the set
value despite inclination removal control having been
carried out, it is deemed that there is some abnormality
in the control system or the drive system, activation of
the first and second driving machines 3 and 4 is termi-
nated, and an abnormality detection signal is output to
an elevator control room, etc. (Step S5).
[0041] When a movement permission command is
output and the car 10 is actually moving, the inclination
determining portion 47 calculates the speed of change
in the angle of inclination of the balance main body 25
and determines whether or not the speed of change is
less than or equal to a set value (Step S6). If the speed
of change in the angle of inclination has exceeded the
set value, that is, if the balance main body 25 has in-
clined suddenly, it is deemed that removal of the incli-

nation is difficult, and the car 10 is decelerated and
stopped or is stopped at a nearby floor (Step S7). Then,
an abnormality detection signal is output to the elevator
control room, etc.
[0042] If there is no abnormality in the speed of
change in the angle of inclination, a determination is
made as to whether or not the magnitude of the angle
of inclination is less than or equal to the set value (Step
S8). The set value constituting the criterion at this time
may be the same as the set value when the car 10 is at
rest or it may be different. After determining the angle
of inclination, a check is made as to whether or not the
car 10 has finished moving (Step S9), determination of
the speed of change and magnitude of the angle of in-
clination being performed continuously or periodically
while the car 10 is moving.
[0043] If the magnitude of the angle of inclination ex-
ceeds the set value while the car 10 is moving, a signal
for canceling out the inclination of the balance main
body 25 is calculated by the inclination correcting por-
tion 48 and output to the drive control portion 45. Thus,
the first and second driving machines 3 and 4 are acti-
vated so as to cancel out the inclination of the balance
main body 25 (Step S10).
[0044] In an elevator apparatus of this kind, because
a pivoting sensor 41 for detecting pivoting of the balance
main body 25 is used, the angle of inclination of the bal-
ance main body 25 can be easily monitored for the pres-
ence of abnormalities, enabling reliability to be im-
proved.
[0045] Because first and second dampers 42 and 43
are disposed between the car 10 and the balance main
body 25, unstable operation of the balance main body
25 can be prevented, enabling output from the pivoting
sensor 41 to be stabilized.
[0046] In addition, because at least one of the first and
second driving machines 3 and 4 is controlled so as to
cancel out the inclination of the balance main body 25
in response to information from the pivoting sensor 41
when the car 10 at rest, the balance main body 25 can
be maintained in a neutral state (i.e., horizontal) at the
commencement of hoisting, enabling the operating per-
formance of the car 10 to be further improved.
[0047] Furthermore, because the first and second
driving machines 3 and 4 are controlled so as to cancel
out the inclination of the balance main body 25 in re-
sponse to information from the pivoting sensor 41 while
the car 10 is moving, the balance main body 25 can also
be maintained in a neutral state while the car 10 is mov-
ing, enabling the operating performance of the car 10 to
be further improved.
[0048] Because the speed of change in the angle of
inclination of the balancemain body 25 is detected from
information from the pivoting sensor 41 while the car 10
is moving, and a determination is made as to whether
or not the speed of change is less than or equal to a set
value, abnormalities in the drive system and the control
system can be detected earlier.
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[0049] In addition, because the car 10 is decelerated
and stopped or is stopped at a nearby floor and an ab-
normality detection signal is output when the speed of
change in the angle of inclination of the balance main
body 25 has exceeded a set value, action can be taken
immediately if abnormalities occur.

Embodiment 5

[0050] Next, Figure 10 is a front elevation showing
part of an elevator apparatus according to Embodiment
5 of the present invention. In the figure, two pivoting sen-
sors 49a and 49b for detecting pivoting of a balance
main body 25 by detecting distances between a car 10
and a balance main body 25 are disposed between the
car 10 and the balance main body 25. The pivoting sen-
sors 49a and 49b are disposed equidistantly from a piv-
oting shaft 24. The rest of the construction is similar to
that of Embodiment 4.
[0051] Thus, the angle of inclination of the balance
main body 25 can also be easily monitored for the pres-
ence of abnormalities using pivoting sensors 49a and
49b of a type that detects the distance between the car
10 and the balance main body 25, enabling reliability to
be improved.
[0052] Moreover, in Embodiment 4, determination of
the angle of inclination of the balance main body 25 is
made immediately before the car 10 starts moving, but
a determination may also be made immediately after ar-
rival at a floor, and determinations may also be made
continuously while at rest.
[0053] In Embodiment 4, a determination of the speed
of change in the angle of inclination of the balance main
body 25 is made from information from the pivoting sen-
sor 41, but the car 10 may also be decelerated and
stopped or stopped at a nearby floor if a preset limiting
value for the pivoting angle is reached. In addition, a
limit switch activated when the balance main body 25
has inclined to a limiting value may also be disposed
separately from the pivoting sensor.
[0054] In addition, in Embodiment 5, a determination
is made from the angle of inclination of the balance main
body 25 found from distances between the car 10 and
the balance main body 25, but a determination may also
be made directly from the distances without finding the
angle of inclination.
[0055] Furthermore, in Embodiments 1 to 5, elevator
apparatuses are shown in which first and second driving
machines 3 and 4 are installed in a machine room 2, but
the present invention can also be applied to machine-
roomless elevators in which the first and second driving
machines are disposed inside a hoistway. In machine-
roomless elevators, the first and second driving ma-
chines may be supported by a supporting beam secured
to an upper portion inside the hoistway, or a supporting
beam secured to upper portions of guide rails.

Claims

1. An elevator apparatus comprising:

a first driving machine having a first drive
sheave;
a second driving machine having a second
drive sheave;
a main rope body wound around the first and
second drive sheaves; and
a car and a counterweight suspended inside a
hoistway by the main rope body so as to be
raised and lowered inside the hoistway by a
driving force from the first and second driving
machines,

wherein:

a balance mechanism having a pivoting shaft
extending horizontally and a balance main
body that is pivotable around the pivoting shaft
is mounted to the car;
the balance main body has a first rope connec-
tion portion, and a second rope connection por-
tion positioned on an opposite side of the piv-
oting shaft from the first rope connection por-
tion;
the main rope body has a first main rope wound
around the first drive sheave, and a second
main rope wound around the second drive
sheave;
the first main rope has a first car end portion
connected to the first rope connection portion,
and a first counterweight end portion connected
to the counterweight; and
the second main rope has a second car end
portion connected to the second rope connec-
tion portion, and a second counterweight end
portion connected to the counterweight.

2. The elevator apparatus according to Claim 1,
wherein:

the balance mechanism is also mounted to the
counterweight;
the first counterweight end portion is connected
to the first rope connection portion of the bal-
ance main body for the counterweight; and
the second counterweight end portion is con-
nected to the second rope connection portion
of the balance main body for the counterweight.

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

absorption springs for absorbing changes in
connection angle between the first and second
rope connection portions and the first and sec-
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ond car end portions due to inclination of the
balance main body are disposed between the
first and second rope connection portions and
the first and second car end portions, respec-
tively.

4. The elevator apparatus according to Claim 2,
wherein:

absorption springs for absorbing changes in
connection angle between the first and second
rope connection portions and the first and sec-
ond counterweight end portions due to inclina-
tion of the balance main body are disposed be-
tween the first and second rope connection por-
tions and the first and second counterweight
end portions, respectively.

5. The elevator apparatus according to Claim 1 or
Claim 2, further comprising:

a pivoting sensor for detecting pivoting of the
balance main body.

6. The elevator apparatus according to Claim 5,
wherein:

a damper is disposed between the balance
main body and the car.

7. The elevator apparatus according to Claim 5, fur-
ther comprising:

a control apparatus for controlling at least one
of the first and second driving machines so as
to cancel out the inclination of the balance main
body in response to information from the pivot-
ing sensor when the car is at rest.

8. The elevator apparatus according to Claim 5, fur-
ther comprising:

a control apparatus for controlling the first and
second driving machines so as to cancel out the
inclination of the balance main body in re-
sponse to information from the pivoting sensor
when the car is moving.

9. The elevator apparatus according to Claim 5, fur-
ther comprising:

a control apparatus for detecting a speed of
change in an angle of inclination of the balance
main body from information from the pivoting
sensor and determining whether or not the
speed of change is less than or equal to a pre-
set set value when the car is moving.

10. The elevator apparatus according to Claim 9,
wherein:

the control apparatus stops the car at a nearby
floor and outputs an abnormality detection sig-
nal when the speed of change in the angle of
inclination of the balance main body exceeds
the set value.
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