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(54) ELEVATOR DEVICE

(57) Provided is an elevator apparatus in which a car
is raised and lowered by driving forces of a plurality of
driving machines. The driving machines have driving
sheaves, motors for rotating the driving sheaves, and
brake devices for braking the rotation of the driving

sheaves. Each brake device has a plurality of brake main
bodies belonging to a plurality of different groups. At the
time of emergency braking, the brake devices generate
braking forces by means of the brake main bodies with
timings differing from group to group.
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Description

TECHNICAL FIELD

�[0001] The present invention relates to an elevator ap-
paratus for raising and lowering a car by driving forces
of a plurality of driving machines.

BACKGROUND ART

�[0002] In a conventional elevator apparatus, a car is
raised and lowered by a first driving machine and a sec-
ond driving machine which are provided in an upper por-
tion of a hoistway. The car is provided with a sensor for
detecting an inclination of the car. During traveling of the
car, the first and second driving machines are controlled
so as to cancel the inclination of the car according to
signals from the sensor (see, for example, Patent Doc-
ument 1) .
�[0003] Patent Document 1: WO 2004/026749 A1

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

�[0004]  In the conventional elevator apparatus as de-
scribed above, when braking timings of brake devices of
a first driving machine and a second driving machine are
deviated from each other at the time of emergency brak-
ing, an inclination of the car is generated, so there is a
fear of the passenger in the car experiencing discomfort.
�[0005] The present invention has been made with a
view toward solving the above-�mentionedproblem. It is
an object of the present invention to provide an elevator
apparatus capable of restraining generation of an incli-
nation of the car at the time of emergency braking.

MEANS FOR SOLVING THE PROBLEM

�[0006] An elevator apparatus according to the present
invention includes: a plurality of driving machines; a car
that is raised and lowered by driving forces of the driving
machines; and a plurality of brake devices for braking
the ascent and descent of the car, in which the brake
devices have a plurality of brake main bodies belonging
to a plurality of different groups, and in which, at the time
of emergency braking, the brake devices generate brak-
ing forces by the brake main bodies with timings deviated
from group to group.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0007]

[Fig. 1] Fig. 1 is a schematic view of an elevator ap-
paratus according to Embodiment 1 of the present
invention.
[Fig. 2] Fig. 2 is a circuit diagram showing driving

circuits for first through sixth electromagnetic coils
of Fig. 1.
[Fig. 3] Fig. 3 is an explanatory view illustrating a
difference in operation between brake main bodies
due to a difference in electric resistance value be-
tween resistors of Fig. 2.
[Fig. 4] Fig. 4 is a circuit diagram showing driving
circuits for first through sixth electromagnetic coils
of an elevator apparatus according to Embodiment
2 of the present invention.
[Fig. 5] Fig. 5 is a block diagram showing a control
portion for controlling first through sixth selection
switches of Fig. 4.
[Fig. 6] Fig. 6 is a block diagram showing a control
portion for controlling first through sixth selection
switches of an elevator apparatus according to Em-
bodiment 3 of the present invention.
[Fig. 7] Fig. 7 is a circuit diagram showing driving
circuits for first through sixth electromagnetic coils
of an elevator apparatus according to Embodiment
4 of the present invention.
[Fig. 8] Fig. 8 is an explanatory view showing a dif-
ference in contact opening operation between elec-
tromagnetic switch devices due to a difference in
electric resistance value between resistors of Fig. 7.

BEST MODE FOR CARRYING OUT THE INVENTION

�[0008]  In the following, preferred embodiments of the
present invention will be described with reference to the
drawings.

Embodiment 1

�[0009] Fig. 1 is a schematic view of an elevator appa-
ratus according to Embodiment 1 of the present inven-
tion. In the drawing, first and second driving machines
(i.e., hoists) 1 and 2 are installed in an upper portion of
a hoistway. The first driving machine 1 has a first driving
sheave 3, a first motor 4 for rotating the first driving
sheave 3, a first brake drum 5, which is a brake rotary
member to be rotated integrally with the first driving
sheave 3, and a first brake device 6 for braking the rota-
tion of the first brake drum 5.
�[0010] The second driving machine 2 has a second
driving sheave 7, a second motor 8 for rotating the second
driving sheave 7, a second brake drum 9, which is a brake
rotary member to be rotated integrally with the second
driving sheave 7, and a second brake device 10 for brak-
ing the rotation of the second brake drum 9.
�[0011] A plurality of first main ropes 11 (only one of
which is shown in the drawing) are wound around the
first driving sheave 3. A plurality of second main ropes
12 (only one of which is shown in the drawing) are wound
around the second driving sheave 7.
�[0012]  A car 13 is connected to first end portions of
the first and second main ropes 11 and 12. A first coun-
terweight 14 is connected to second end portions of the

1 2 



EP 1 918 239 A1

3

5

10

15

20

25

30

35

40

45

50

55

first main ropes 11. A second counterweight 15 is con-
nected to second end portions of the second main ropes
12. That is, the car 13 and the first and second counter-
weights 14 and 15 are suspended in the hoistway by the
first and second main ropes 11 and 12 through a 1:�1
roping system, and are raised and lowered in the hoist-
way by the driving forces of the first and second driving
devices 1 and 2.
�[0013] Provided on the car 13 are a first rope connect-
ing portion 13a and a second rope connecting portion
13b arranged on the opposite side of the first rope con-
necting portion 13a with respect to the center of gravity
of the car 13. In a vertical projection plane, the first and
second rope connecting portions 13a and 13b are ar-
ranged symmetrically with respect to the center of gravity
of the car 13. The first main ropes 11 are connected to
the first rope connecting portion 13a, and the second
main ropes 12 are connected to the second rope con-
necting portion 13b.
�[0014] The first brake device 6 has first through third
brake main bodies 16a through 16c belonging to a plu-
rality of different groups (here, first through third groups) .
The second brake device 10 has fourth through sixth
brake main bodies 16d through 16f belonging toaplural-
ityofdifferentgroups (here, first through third groups) .
�[0015] To be more specific, the first and fourth brake
main bodies 16a and 16d belong to the first group, the
second and fifth brake main bodies 16b and 16e belong
to the second group, and the third and sixth brake main
bodies 16c and 16f belong to the third group.
�[0016] The first brake main body 16a has a first brake
shoe 17a to be brought into and out of contact with the
braking surface of the first brake drum 5, a first brake
spring (i.e., mechanical spring) 18a for pressing the first
brake shoe 17a against the first brake drum 5, a first iron
core 19a fixed to the first brake shoe 17a, and a first
electromagnetic coil 20a for attracting the first iron core
19a to thereby separate the first brake shoe 17a from the
first brake drum 5.
�[0017] Like the first brake main body 16a, the second
through sixth brake main bodies 16b through 16f have
brake shoes 17b through 17f, brake springs 18b through
18f, iron cores 19b through 19f, and electromagnetic coils
20b through 20f, respectively.
�[0018] Fig. 2 is a circuit diagram showing driving cir-
cuits for the first through sixth electromagnetic coils 20a
through 20f. Electric currents from first through sixth
brake attraction amplifiers 21a through 21f are supplied
to the electromagnetic coils 20a through 20f through an
electromagnetic switch device 22, respectively.
�[0019] The electromagnetic switch device 22 has first
through sixth contacts 22a through 22f connected be-
tween the brake attraction amplifiers 21a through 21f and
the electromagnetic coils 20a through 20f, respectively,
and an opening/�closing drive portion 22g for opening and
closing the contacts 22a through 22f. The opening/�clos-
ing drive portion 22g has an iron core 22h, a switch coil
22i wound around the iron core 22h, and a resistor 22j

and a diode 22k connected in parallel to the switch coil
22i.
�[0020] The contacts 22a through 22f are normally
closed. However, when an emergency stop command
signal is input to the opening/�closing drive portion 22g,
the contacts 22a through 22f are opened. This causes
the electric currents supplied to the electromagnetic coils
20a through 20f of the brake main bodies 16a through
16f to be cut off simultaneously.
�[0021] First through sixth corresponding resistors 23a
through 23f and first through sixth corresponding diodes
24a through 24f are connected in parallel to the first
through sixth electromagnetic coils 20a through 20f. The
diodes 24a through 24f are connected in series to the
corresponding resistors 23a through 23f.
�[0022] Here, the electric resistance values of the re-
sistors 23a through 23f connected to the electromagnetic
coils 20a through 20f belonging to the same group are
set to be the same. To be more specific, the electric re-
sistance value R1 of the first resistor 23a is the same as
the electric resistance value R4 of the fourth resistor 23d
(i.e., R1 = R4), the electric resistance value R2 of the
second resistor 23b is the same as the electric resistance
value R5 of the fifth resistor 23e (i.e., R2 = R5), and the
electric resistance value R3 of the third resistor 23c is
the same as the electric resistance value R6 of the sixth
resistor 23f (i.e., R3 = R6).
�[0023] The electric resistance values of the resistors
23a through 23f connected to the electromagnetic coils
20a through 20f belonging to different groups are set to
be different. To be more specific, the electric resistance
value R1 of the first resistor 23a is larger than the electric
resistance value R2 of the second resistor 23b (i.e., R1
> R2), and the electric resistance value R2 of the second
resistor 23b is larger than the electric resistance value
R3 of the third resistor 23c (i.e., R2 > R3).
�[0024] Next, the operation of this embodiment will be
described. During normal operation, the first and second
motors 4 and 8 are driven in synchronism with each other,
whereby the first and the second sheaves 3 and 7 are
rotated simultaneously, and the car 13 and the counter-
weights 14 and 15 are raised and lowered in the hoistway.
During traveling of the car 13, the brake shoes 17a
through 17f are kept away from the brake drums 5 and
9 by the electromagnetic actuators composed of the iron
cores 19a through 19f and the electromagnetic coils 20a
through 20f against the forces of the brake springs 18a
through 18f.
�[0025] When the car 13 is at rest, the electromagnetic
coils 20a through 20f are in a non-�energized state, and
the brake shoes 17a through 17f are pressed against the
brake drums 5 and 9 by the spring forces of the brake
springs 18a through 18f, thus keeping the car 13 at rest.
�[0026] When the car 13 is to be brought to an emer-
gency stop during traveling of the car 13, the electricity
supply to the motors 4 and 8 is cut off, and an emergency
stop signal is input to the opening/ �closing drive portion
22g, opening the contacts 22a through 22f simultaneous-
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ly. As a result, the electricity supply to the electromagnetic
coils 20a through 20f is also forcibly cut off, and the brake
shoes 17a through 17f are pressed against the drums 5
and 9 by the spring forces of the brake springs 18a
through 18f. As a result, frictional forces are generated
between the brake shoes 17a through 17f and the brake
drums 5 and 9, and the rotation of the brake drums 5 and
9 and the driving sheaves 3 and 7 is stopped, whereby
the car 13 is stopped abruptly.
�[0027] At this point, the electric resistance values of
the resistors 23a through 23f connected in parallel to the
electromagnetic coils 20a through 20f are set as de-
scribed above, so the timings with which the braking forc-
es are generated by the brake main bodies 16a through
16f are slightly deviated from group to group. That is, the
brake main bodies 16a through 16f are grouped in terms
of brake operation timing.
�[0028] Here, Fig. 3 is an explanatory view showing a
difference in operation between the brake main bodies
16a through 16f due to a difference in electric resistance
value between the resistors 23a through 23f of Fig. 2.
The period of time between the moment when the power
supply to the electromagnetic coils 20a through 20f is cut
off by the emergency stop command and the moment
when the electric current flowing through the electromag-
netic coils 20a through 20f is reduced to 0 is shortened
when the electric resistance values of the resistors 23a
through 23f are increased. Thus, the larger the electric
resistance values of the resistors 23a through 23f, the
quicker the shoe gaps (i.e., the gaps between the brake
shoes 17a through 17f and the brake drums 5 and 9) are
reduced to 0. That is, the larger the electric resistance
values of the resistors 23a through 23f, the earlier the
braking forces are generated and exerted.
�[0029] Thus, in the case where the electric resistance
values of the resistors 23a through 23f are set as stated
above, the braking forces are generated in the order: the
first and fourth brake main bodies 16a and 16d, the sec-
ond and fifth brake main bodies 16b and 16e, and the
third and sixth brake main bodies 16c and 16f.
�[0030] In such the elevator apparatus, at the time of
emergency braking, the timings with which the braking
forces are generated by the brake main bodies 16a
through 16f are deviated from group to group, so it is
possible to prevent an excessive deceleration frombeing
applied to the car 13. Further, since the braking forces
are applied to the first and second brake drums 5 and 9
a plurality of times, so if there should be a slight deviation
in braking timing between the right and left sides, the
difference in braking force is small. Thus, it is possible
to prevent generation of an inclination of the car 13 at
the time of emergency braking.

Embodiment 2

�[0031] Next, Fig. 4 is a circuit diagram showing driving
circuits for the first through sixth electromagnetic coils
20a through 20f of an elevator apparatus according to

Embodiment 2 of the present invention. The overall con-
struction of the elevator apparatus is the same as that of
Embodiment 1 (shown in Fig. 1). In the drawing, two first
resistors 23a1 and 23a2 are provided in a circuit in par-
allel with the first electromagnetic coil 20a. The first re-
sistors 23a1 and 23a2 are connected in parallel to each
other, and are connected in series to the first diode 24a.
�[0032] Between the first diode 24a and the first resis-
tors 23a1 and 23a2, there is connected a first selection
switch 25a selectively connecting one of the first resistors
23a1 and 23a2 to the first diode 24a. As in the first elec-
tromagnetic coil 20a, in the second through sixth elec-
tromagnetic coils 20b through 20f also, there are con-
nected second through sixth resistors 23b1 through 23f2
and second through sixth selection switches 25b through
25f, respectively.
�[0033] The electric resistance value of the first resistor
23a1 is set to be slightly larger than the electric resistance
value of the first resistor 23a2 . The electric resistance
value of the second resistor 23b1 is set to be slightly
larger than the electric resistance value of the second
resistor 23b2. The electric resistance value of the third
resistor 23c1 is set to be slightly larger than the electric
resistance value of the third resistor 23c2. The electric
resistance value of the fourth resistor 23d1 is set to be
slightly larger than the electric resistance value of the
fourth resistor 23d2. The electric resistance value of the
fifth resistor 23e1 is set to be slightly larger than the elec-
tric resistance value of the fifth resistor 23e2. The electric
resistance value of the sixth resistor 23f 1 is set to be
slightly larger than the electric resistance value of the
sixth resistor 23f2.
�[0034] The electric resistance value of the first resistor
23a1 is equal to the electric resistance value of the fourth
resistor 23d1. The electric resistance value of the first
resistor 23a2 is equal to the electric resistance value of
the fourth resistor 23d2. The electric resistance value of
the second resistor 23b1 is equal to the electric resist-
ance value of the fifth resistor 23e1. The electric resist-
ance value of the second resistor 23b2 is equal to the
electric resistance value of the fifth resistor 23e2. The
electric resistance value of the third resistor 23c1 is equal
to the electric resistance value of the sixth resistor 23f1.
The electric resistance value of the third resistor 23c2 is
equal to the electric resistance value of the sixth resistor
23f2.
�[0035] Further, the electric resistance values of the first
resistors 23a1 and 23a2 are larger than the electric re-
sistance values of the second resistors 23b1 and 23b2.
The electric resistance values of the second resistors
23b1 and 23b2 are larger than the electric resistance
values of the third resistors 23c1 and 23c2.
�[0036] Fig. 5 is a block diagram showing a control por-
tion for controlling the first through sixth selection switch-
es 25a through 25f of Fig. 4. First and second weighing
devices 26 and 27 output signals corresponding to the
load of the car 13. The first weighing device 26 is provided
at the first rope connecting portion 13a. The second
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weighing device 27 is provided at the second rope con-
necting portion 13b. To be more specific, the weighing
devices 26 and 27 output signals corresponding to the
respective tensions of the main ropes 11 and 12, through
expansion and contraction of built-�in elastic bodies.
�[0037] The signals from the weighing devices 26 and
27 are input to a comparing portion 28. The comparing
portion 28 compares the signals from the weighing de-
vices 26 and 27 with each other, thereby detecting an
imbalance between the tension of the first main ropes 11
and the tension of the secondmain ropes 12. A command
generating portion 29 generates a command signal for
operating the selection switches 25a through 25f accord-
ing to the imbalance detection result obtained by the com-
paring portion 28.
�[0038] The command generating portion 29 performs
switching operation on the selection switches 25a
through 25f so as to deviate the braking force generating
timings of the brake main bodies 16a through 16f belong-
ing to the same group from each other according to the
difference in tension between the first and second main
ropes 11 and 12. For example, when the tension of the
first main ropes 11 is higher than the tension of the second
main ropes 12, the first through third resistors 23a1, 23b1,
and 23c1 and the fourth through sixth resistors 23d2,
23e2, and 23f are selected.
�[0039] As a result, in the first group, the fourth brake
main body 16d generates a braking force slightly earlier
than the first brake main body 16a. In the second group,
the fifth brake main body 16e generates a braking force
slightly earlier than the second brake main body 16b. In
the third group, the sixth brake main body 16f generates
a braking force slightly earlier than the third brake main
body 16c.
�[0040] The comparing portion 28 and the command
generating portion 29 may be formed by computers per-
forming operations on the signals from the weighing de-
vices 26 and 27 converted to digital signals, or by analog
circuits using analog signals from the weighing devices
26 and 27 as they are.
�[0041] In such the elevator apparatus, at the time of
emergency braking, the braking force generating timings
of the brake main bodies 16a through 16f belonging to
the same group are deviated from each other to cancel
the difference in tension between the first and second
main ropes 11 and 12, so it is possible to more effectively
restrain generation of an inclination of the car 13 at the
time of emergency braking.

Embodiment 3

�[0042] Next, Fig. 6 is a block diagram showing a control
portion for controlling the first through sixth selection
switches 25a through 25f of an elevator apparatus ac-
cording to Embodiment 3 of the present invention. In this
embodiment, instead of the weighing devices 26 and 27,
a command generating portion 31 generates a command
for performing switching on the selection switches 25a

through 25f according to a signal from a car inclination
sensor 30 adapted to output a signal corresponding to
an inclination of the car 13. The command generating
portion 31 outputs a command signal to the selection
switches 25a through 25f so as to deviate the braking
force generating timings of the brake main bodies 16a
through 16f belonging to the same group to thereby can-
cel the inclination of the car 13.
�[0043] For example, when the car 13 is inclined in such
a direction that the second rope connecting portion 13b
is lower than the first rope connecting portion 13a, the
braking force of the fourth brake main body 16d is gen-
erated slightly earlier than that of the first brake main
body 16a, the braking force of the fifth brake main body
16e is generated slightly earlier than that of the second
brake main body 16b, and the braking force of the sixth
brake main body 16f is generated slightly earlier than that
of the third brake main body 16c. Other than the points
described above, this embodiment has the same con-
struction as Embodiment 2.
�[0044] In such the elevator apparatus, at the time of
emergency braking, the braking force generating timings
of the brake main bodies 16a through 16f belonging to
the same group are deviated from each other so as to
cancel the inclination of the car 13, so it is possible to
more effectively restrain generation of an inclination of
the car 13 at the time of emergency braking.

Embodiment 4

�[0045] Next, Fig. 7 is a circuit diagram showing driving
circuits for the first through sixth electromagnetic coils
20a through 20f of an elevator apparatus according to
Embodiment 4 of the present invention. The construction
of the elevator apparatus as a whole is the same as that
of Embodiment 1 (shown in Fig. 1). Electric currents from
the first and fourth brake attraction amplifiers 21a and
21d are supplied to the first and fourth electromagnetic
coils 20a and 20d, respectively, which belong to the first
group, through a first electromagnetic switch device 32.
�[0046] The first electromagnetic switch device 32 has
the contacts 22a and 22d connected between the brake
attraction amplifiers 21a and 21d and the electromagnet-
ic coils 20a and 20d, and a first opening/�closing drive
portion 32a for opening and closing the contacts 22a and
22d. The first opening/�closing drive portion 32a has a
first iron core 32b, a first switch coil 32c wound around
the first iron core 32b, and a first resistor 32d and a first
diode 32e, which are connected in parallel to the first
switch coil 32c.
�[0047] Electric currents from the second and fifth brake
attraction amplifiers 21b and 21e are supplied to the sec-
ond and fifth electromagnetic coils 20b and 20e, respec-
tively, which belong to the second group, through a sec-
ond electromagnetic switch device 33. The second elec-
tromagnetic switch device 33 has the contacts 22b and
22e, and a second opening/�closing drive portion 33a. The
second opening/�closing drive portion 33a has a second
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iron core 33b, a second switch coil 33c, a second resistor
33d, and a second diode 33e.
�[0048] Electric currents from the third and sixth brake
attraction amplifiers 21c and 21f are supplied to the third
and sixth electromagnetic coils 20c and 20f, respectively,
which belong to the third group, through a third electro-
magnetic switch device 34. The third electromagnetic
switch device 34 has the contacts 22c and 22f, and a
third opening/�closing drive portion 34a. The third open-
ing/ �closing drive portion 34a has a third iron core 34b, a
third switch coil 34c, a third resistor 34d, and a third diode
34e.
�[0049] The contacts 22a through 22f are normally
closed. However, when an emergency stop command
signal is input to the opening/ �closing drive portions 32
through 34, the contacts 22a through 22f are opened,
whereby the electric currents supplied to the electromag-
netic coils 20a through 20f of the brake main bodies 16a
through 16f are cut off.
�[0050] The respective electric resistance values of the
resistors 32d, 33d, and 34d, which belong to different
groups, are different from one another. To be more spe-
cific, the electric resistance value of the first resistor 32d
is larger than the electric resistance value of the second
resistor 33d, and the electric resistance value of the sec-
ond resistor 33d is larger than the electric resistance val-
ue of the third resistor 34d.
�[0051] Here, Fig. 8 is an explanatory view showing a
difference in contact opening operation between the elec-
tromagnetic switch devices 32 through 34 due to the dif-
ference in electric resistance value between the resistors
32d, 33d, and 34d of Fig. 7. The period of time between
the moment when an emergency stop command signal
is input to the opening/�closing drive portions 32a, 33a,
and 34a (i.e., when the voltage of the command signal
is reduced to 0) and the moment when the contacts 22a
through 22f are actually opened is shortened when the
electric resistance values of the resistors 32d, 33d, and
34d are increased.
�[0052] Thus, when the electric resistance values of the
resistors 23a through 23f are set as described above,
the braking forces are generated in the order: the first
and fourth brake main bodies 16a and 16d, the second
and fifth brake main bodies 16b and 16e, and the third
and sixth brake main bodies 16c and 16f.
�[0053] In such the elevator apparatus, at the time of
emergency braking, the timings with which the braking
forces are generated by the brake main bodies 16a
through 16f are deviated from group to group, so it is
possible to prevent an excessive deceleration frombeing
applied to the car 13. Further, since the braking forces
are applied to the first and second brake drums 5 and 9
a plurality of times, it is possible to restrain generation of
an inclination of the car 13 at the time of emergency brak-
ing.
�[0054] While one brake device is provided with three
brake main bodies in the examples described above, it
is also possible for one brake device to be provided with

two or four or more brake main bodies.�
Further, while all the brake main bodies provided in one
brake device belong to different groups from one another
in the examples described above, it is also possible for
a plurality of brake main bodies to belong to the same
group. For example, when providing four brake main bod-
ies in one brake device, it is possible for the four brake
main bodies to be divided into two groups each including
two brake main bodies.
�[0055] Further, while two driving machines are used in
the examples described above, the number of driving
machines may be three or more.�
Furthermore, while two counterweights are used in the
examples described above, the number of counter-
weights may be one or three or more. �
Further, while the timings with which the braking opera-
tions are started are deviated from group to group of the
brake main bodies 16a through 16f in the examples de-
scribed above, it is also possible to divide the brake main
bodies into a plurality of groups, with intermittent or con-
tinuous control methods for the braking forces differing
from group to group.
�[0056] Further, while the present invention is applied
to a brake device for braking the rotation of a driving
sheave in the examples described above, the present
invention is also applicable to a brake device for braking
the ascent/ �descent of a car by some other method. For
example, the present invention may also be applied to a
plurality of car brake devices mounted to the car, for brak-
ing the ascent and descent of a car by holding braking
members in press contact with car guide rails. In this
case, each car brake device is provided with a plurality
of brake main bodies belonging to a plurality of different
groups. The present invention may also be applied to a
plurality of rope brake devices provided in a hoistway or
on a support member supporting a driving machine and
adapted to brake the ascent and descent of a car through
braking of the movement of main ropes. In this case also,
each rope brake device is provided with a plurality of
brake main bodies belonging to a plurality of different
groups.

Claims

1. An elevator apparatus comprising:�

a plurality of driving machines;
a car that is raised and lowered by driving forces
of the driving machines; and
a plurality of brake devices for braking the ascent
and descent of the car,

wherein the brake devices have a plurality of brake
main bodies belonging to a plurality of different
groups, and
wherein, at the time of emergency braking, the brake
devices generate braking forces by the brake main
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bodies with timings deviated from group to group.

2. An elevator apparatus according to Claim 1, wherein
the driving machines have driving sheaves, motors
for rotating the driving sheaves, and the brake de-
vices for braking the rotation of the driving sheaves,
and
wherein the car is suspended by a plurality of main
ropes wound around the driving sheaves.

3. An elevator apparatus according to Claim 2, wherein
the car has a first rope connecting portion, and a
second rope connecting portion arranged on the op-
posite side of the first rope connecting portion with
respect to the center of gravity of the car,�
wherein the main ropes include a first main rope con-
nected to the first rope connecting portion, and a
secondmain rope connected to the second rope con-
necting portion, and
wherein the brake devices detect a difference in ten-
sion between the first and second main ropes, and
deviates, at the time of emergency braking, the tim-
ings with which the braking forces of the brake main
bodies of the same group are generated according
to the difference in tension.

4. An elevator apparatus according to Claim 1, wherein
the brake devices detect an inclination of the car,
and deviate the timings with which the braking forces
of the brake main bodies of the same group are gen-
erated according to the inclination of the car.

5. An elevator apparatus according to Claim 2, wherein
the brake main bodies have brake shoes to be
brought into and out of contact with brake rotary
members rotated integrally with the driving sheaves,
brake springs for pressing the brake shoes against
the brake rotary members, electromagnetic coils for
generating electromagnetic forces for separating the
brake shoes from the brake rotary members against
forces of the brake springs, and resistors connected
in parallel to the electromagnetic coils, and
wherein the resistors have electric resistance values
differing from group to group.

6. An elevator apparatus according to Claim 2, wherein
the brake main bodies have brake shoes to be
brought into and out of contact with brake rota-
rymembers rotated integrally with the driving
sheaves, brake springs for pressing the brake shoes
against the brake rotary members, and electromag-
netic coils for generating electromagnetic forces for
separating the brake shoes from the brake rotary
members against forces of the brake springs, and
wherein, at the time of emergency braking, electricity
supply to the electromagnetic coils is cut off with tim-
ings differing from group to group.

7. An elevator apparatus according to Claim 6, further
comprising a plurality of electromagnetic switches
for switching between supply and cut-�off of an elec-
tric current to the electromagnetic coils, �
wherein the electromagnetic switch devices have
contacts connected to the electromagnetic coils,
switch coils for opening and closing the contacts,
and resistors connected in parallel to the switch coils,
and
wherein the resistors have electric resistance values
differing from group to group.
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