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(54) ELEVATOR DEVICE

(57) Rotating shafts of first and second driving
sheaves are each disposed horizontally, First and sec-
ond car suspending sheaves are disposed on a car, and
first and second counterweight suspending sheaves are
disposed on a counterweight. A main rope group that
suspends the car and the counterweight has: a first main
rope that is wound sequentially around the first car sus-
pending sheave, the first driving sheave, and the first
counterweight suspending sheave, and a second main
rope that is wound sequentially around the second car

suspending sheave, the second driving sheave, and the
second counterweight suspending sheave. The first driv-
ing machine, the first car suspending sheave, and the
first counterweight suspending sheave, and the second
driving machine, the second car suspending sheave, and
the second counterweight suspending sheave, are re-
spectively disposed at positions that are symmetrical in
a vertically projected plane of a hoistway relative to a
straight line that connects a pair of car guide rails that
guide the car.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a traction ele-
vator apparatus in which a car and a counterweight that
are suspended inside a hoistway by a main rope are
moved by a driving force from a driving apparatus.

BACKGROUND ART

[0002] Conventionally, elevators are known in which a
driving apparatus that moves a car and a counterweight
is disposed inside a hoistway (also known as "machine-
roomless" elevators). In conventional machine-roomless
elevators, the driving apparatus is mounted to an upper
end portion of a counterweight guide rail that guides
movement of the counterweight. The car and the coun-
terweight are suspended inside the hoistway by a main
rope that is wound around a driving sheave of the driving
apparatus (See Patent Literature 1).

CITATION LIST

PATENT LITERATURE

[0003] [Patent Literature 1]
WO 03/020628

SUMMARY OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0004] However, in conventional machine-roomless
elevators of this kind, because the car and the counter-
weight are moved by a single driving apparatus, the driv-
ing apparatus is enlarged together with increases in el-
evator capacity. Thus, not only can overall reductions in
elevator size not be achieved, but installation work and
maintenance work for the driving apparatus also become
time-consuming. Manufacturing costs are also increased
due to the enlargement of the driving apparatus.
[0005] The present invention aims to solve the above
problems and an object of the present invention is to pro-
vide an elevator apparatus that enables size reductions,
that can facilitate installation work and maintenance
work, and that enables reductions in manufacturing
costs.

MEANS FOR SOLVING THE PROBLEM

[0006] In order to achieve the above object, according
to one aspect of the present invention, there is provided
an elevator apparatus inducing: a first driving machine
that has a first driving sheave, and that is disposed such
that a rotating shaft of the first driving sheave is horizontal
a second driving machine that has a second driving
sheave, and that is disposed such that a rotating shaft

of the second driving sheave is horizontal; a car and a
counterweight that can be moved vertically inside a hoist-
way; a first car suspending sheave and a second car
suspending sheave that are disposed on the car in com-
mon; a first counterweight suspending sheave and a sec-
ond counterweight suspending sheave that are disposed
on the counterweight in common; and a main rope group
that has: a first main rope that is wound sequentially
around the first car suspending sheave, the first driving
sheave, and the first counterweight suspending sheave;
and a second main rope that is wound sequentially
around the second car suspending sheave, the second
driving sheave, and the second counterweight suspend-
ing sheave, the main rope group suspending the car and
the counterweight, the elevator apparatus being charac-
terized in that: the first driving machine, the first car
suspending sheave, and the first counterweight sus-
pending sheave, and the second driving machine, the
second car suspending sheave, and the second coun-
terweight suspending sheave, are respectively disposed
at positions that are symmetrical in a vertically projected
plane of the hoistway relative to a straight line that con-
nects a pair of car guide rails that guide the car.

EFFECTS OF THE INVENTION

[0007]  In an elevator apparatus according to the
present invention, because the car and the counterweight
are moved by driving forces from the first and second
driving machines, loads that are applied to the first and
second driving machines can be respectively reduced,
enabling the first and second driving machines to be re-
duced in size. Overall reductions in the size of the ele-
vator apparatus can thereby be achieved, also enabling
installation work and maintenance work to be facilitated.
Because the respective rotating shafts of the first and
second driving sheaves are disposed horizontally, the
first and second main ropes can be lowered directly to
the car and the counterweight from the first and second
driving sheaves, enabling the number of the sheaves that
are disposed inside the hoistway to be reduced. In addi-
tion, because the first driving machine, the first car sus-
pending sheave, and the first counterweight suspending
sheave, and the second driving machine, the second car
suspending sheave and the second counterweight sus-
pending sheave, are respectively disposed at positions
that are symmetrical in the vertically projected plane of
the hoistway in relation to the straight line that connects
the respective car guide rails, equipment of identical de-
sign can be used in two driving systems, enabling im-
provements in productivity to be achieved, and also en-
abling reductions in manufacturing costs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

Figure 1 is a configuration diagram that shows an
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elevator according to Embodiment 1 of the present
invention;
Figure 2 is a plan that shows an elevator apparatus
from Figure 1;
Figure 3 is a horizontal cross section that shows the
elevator apparatus from Figure 1;
Figure 4 is a plan that shows an elevator apparatus
according to Embodiment 2 of the present invention;
and
Figure 5 is a horizontal cross section that shows an
elevator apparatus according to Embodiment 3 of
the present invention.

DESCRIPTION OF EMBODIMENTS

[0009] Preferred embodiments of the present inven-
tion will now be explained with reference to the drawings.

Embodiment 1

[0010] Figure 1 is a configuration diagram that shows
an elevator according to Embodiment 1 of the present
invention. Figure 2 is a plan that shows an elevator ap-
paratus from Figure 1. In the figures, a pair of car guide
rails 2 and a pair of counterweight guide rails 3 are in-
stalled inside a hoistway 1. A car 4 is disposed between
the respective car guide rails 2, and a counterweight 5
is disposed between the respective counterweight guide
rails 3. The car 4 is guided by the respective car guide
rails 2 so as to be moved vertically, and the counterweight
5 is guided by the respective counterweight guide rails 3
so as to be moved vertically.
[0011] As shown in Figure 2, a straight line that con-
nects the respective car guide rails 2 and a straight line
that connects the respective counterweight guide rails 3
are perpendicular to each other in a vertically projected
plane of the hoistway 1 (a projected plane that results
from the hoistway 1 being projected parallel to the direc-
tion of movement of the car 4). In the vertically projected
plane of the hoistway 1, the straight line that connects
the respective counterweight guide rails 3 is a straight
line that is parallel to a width direction of the hoistway 1.
[0012] The car 4 has: first and second side surface
portions 4a and 4b that face each other between the re-
spective car guide rails 2; a front surface portion 4c on
which a car doorway 6 is disposed; and a back surface
portion 4d that faces the front surface portion 4c. A pair
of car doors 7 that open and close the car doorway 6 are
disposed on the front surface portion 4c (Figure 2). The
car 4 is disposed such that a width direction thereof is
oriented in a width direction of the hoistway 1. A dimen-
sion of the car 4 in the width direction (a dimension be-
tween the first and second side surface portions 4a and
4b) is smaller than a dimension of the car 4 in the depth
direction (a dimension between the front surface portion
4c and the back surface portion 4d).
[0013] The counterweight 5 faces the first side surface
portion 4a of the car 4 in the vertically projected plane of

the hoistway 1. In other words, the counterweight 5 is
disposed side by side with the car 4 in the width direction
of the hoistway 1 in the vertically projected plane of the
hoistway 1. A first car guide rail 2 of the respective car
guide rails 2 is disposed in the space between the car 4
and the counterweight 5.
[0014] A first driving machine 8 and a second driving
machine 9 that generate driving forces that move the car
4 and the counterweight 5 vertically are mounted to upper
end portions of the respective counterweight guide rails
3 by means of a base 30 in common (Figure 2). The first
and second driving machines 8 and 9 are disposed in an
upper portion inside the hoistway 1. The first and second
driving machines 8 and 9 are disposed so as to be spaced
apart from each other in a depth direction of the hoistway
1.
[0015] The first and second driving machines 8 and 9
are disposed outside a region of the counterweight 5 in
the vertically projected plane of the hoistway 1. A portion
of each of the first and second driving machines 8 and 9
overlaps with a region of the car 4 in the vertically pro-
jected plane of the hoistway 1. The first and second driv-
ing machines 8 and 9 are disposed at an approximately
identical height.
[0016] The first driving machine 8 has: a first driving
machine main body 10 that includes a motor and a brake;
and a first driving sheave 11 that is rotated by the first
driving machine main body 10. The first driving machine
8 is disposed such that a rotating shaft of the first driving
sheave 11 is horizontal. In this example, the rotating shaft
of the first driving sheave 11 is disposed so as to be
parallel to the width direction of the hoistway 1.
[0017] The second driving machine 9 has: a second
driving machine main body 12 that includes a motor and
a brake; and a second driving sheave 13 that is rotated
by the second driving machine main body 12. The second
driving machine 9 is disposed such that a rotating shaft
of the second driving sheave 13 is horizontal. In this ex-
ample, the rotating shaft of the second driving sheave 13
is disposed so as to be parallel to the width direction of
the hoistway 1.
[0018] The first and second driving machines 8 and 9
are constituted by thin hoisting machines in which axial
dimensions are smaller than radial dimension of the first
and second driving machine main bodies 10 and 12 or
radial dimensions of the first and second driving sheaves
11 and 13. The first and second driving machines 8 and
9 are respectively disposed such that the positions of the
first and second driving sheaves 11 and 13 are closer to
the counterweight 3 than the first and second driving ma-
chine main bodies 10 and 12 in the vertically projected
plane of the hoistway 1.
[0019] A plurality of first main ropes 14 are wound
around the first driving sheave 11, and a plurality of sec-
ond main ropes 15 are wound around the second driving
sheave 13. The car 4 and the counterweight 5 are sus-
pended inside the hoistway 1 by a main rope group 16
that includes the first and second main ropes 14 and 15.
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[0020] A pair of first car suspending sheaves 17 and
18 around which the first main ropes 14 are wound, and
a pair of second car suspending sheaves 19 and 20
around which the second main ropes 15 are wound are
disposed on a lower portion of the car 4. One of the first
car suspending sheaves 17 and one of the second car
suspending sheaves 19 are disposed below the first side
surface portion 4a, and the other first car suspending
sheave 18 and the other second car suspending sheave
20 are disposed below the second side surface portion
4b. The respective first car suspending sheaves 17 and
18 are disposed in common on a straight line that is par-
allel to the width direction of the car 4, and the respective
second car suspending sheaves 19 and 20 are disposed
in common on a straight line that is parallel to the width
direction of the car 4. The respective rotating shafts of
the respective first car suspending sheaves 17 and 18
and the respective second car suspending sheaves 19
and 20 are perpendicular to a straight line that connects
the respective car guide rails 2 in the vertically projected
plane of the hoistway 1.
[0021] A first counterweight suspending sheave 21
around which the first main ropes 14 are wound, and a
second counterweight suspending sheave 22 around
which the second main ropes 15 are wound, are disposed
on an upper portion of the counterweight 5. Respective
rotating shafts of the first and second counterweight sus-
pending sheaves 21 and 22 are inclined relative to a
straight line that connects the respective car guide rails
2 in the vertically projected plane of the hoistway 1.
[0022] Of the respective car guide rails 2, a first fixing
member 23 is fixed to an upper end portion of the car
guide rail 2 that is further away from the counterweight
3. A second fixing member 24 is fixed between the upper
end portions of the respective counterweight guide rails
3. A first car rope fastening apparatus 25 to which first
end portions of each of the first main ropes 14 are con-
nected, and a second car rope fastening apparatus 26
to which first end portions of each of the second main
ropes 15 are connected, are disposed on the first fixing
member 23 in common. A first car counterweight fasten-
ing apparatus 27 to which second end portions of each
of the first main ropes 14 are connected, and a second
counterweight rope fastening apparatus 28 to which sec-
ond end portions of each of the second main ropes 15
are connected, are disposed on the second fixing mem-
ber 24 in common.
[0023] The first main ropes 14 are wound from the first
car rope fastening apparatus 25, sequentially around the
respective first car suspending sheaves 18 and 17, the
first driving sheave 11 and the first counterweight sus-
pending sheave 21, to reach the first counterweight rope
fastening apparatus 27. The second main ropes 15 are
wound from the second car rope fastening apparatus 26,
sequentially around the respective second car suspend-
ing sheaves 20 and 19, the second driving sheave 13
and the second counterweight suspending sheave 22,
to reach the second counterweight rope fastening appa-

ratus 28. In other words, the suspension method of the
car 4 and the counterweight 5 by the main rope group 16
is a two-to-one (2:1) roping method.
[0024] The first and second driving machines 8 and 9
are constituted by apparatuses that are of identical de-
sign to each other. The respective first car suspending
sheaves 17 and 18 and the respective second car sus-
pending sheaves 19 and 20 are constituted by sheaves
that are of identical design to each other, and the first
counterweight suspending sheave 21 and the second
counterweight suspending sheave 22 are also constitut-
ed by sheaves that are of identical design to each other.
As shown in Figure 2, the first driving machine 8, the
respective first car suspending sheaves 17 and 18, and
the first counterweight suspending sheave 21, and the
second driving machine 9, the respective second car sus-
pending sheaves 19 and 20, and the second counter-
weight suspending sheave 22, are respectively disposed
at positions that are symmetrical with respect to a straight
line that connects the respective car guide rails 2 in the
vertically projected plane of the hoistway 1. The first car
rope fastening apparatus 25 and the first counterweight
rope fastening apparatus 27, and the second car rope
fastening apparatus 26 and the second counterweight
rope fastening apparatus 28, are respectively disposed
at positions that are symmetrical with respect to the
straight line that connects the respective car guide rails
2 in the vertically projected plane of the hoistway 1.
[0025] Figure 3 is a horizontal cross section that shows
the elevator apparatus from Figure 1. In the figure, a plu-
rality of shared brackets (supporting members) 29 that
are disposed so as to be spaced apart from each other
in the height direction of the hoistway 1 are fixed inside
the hoistway 1. One of the car guide rails 2 and the re-
spective counterweight guide rails 3 are mounted to and
supported by the shared brackets 29.
[0026] The shared brackets 29 have: a pair of facing
portions 29a that are disposed at positions that are on
opposite sides of the counterweight 5 in the depth direc-
tion of the hoistway 1; and a cross beam portion 29b that
is fixed between the respective facing portions 29a, and
that is passed through a space between the car 4 and
the counterweight 5 in the vertically projected plane of
the hoistway 1.
[0027] A central portion of the cross beam portion 29b
is bent so as to protrude toward the counterweight 5. The
cross beam portion 29b is thereby disposed between the
car 4 and the counterweight 5 so as to avoid the first and
second car suspending sheaves 17 and 19, and the first
and second counterweight suspending sheaves 21 and
22, respectively, in the vertically projected plane of the
hoistway 1. The respective counterweight guide rails 3
are separately mounted to the respective facing portions
29a, and one of the car guide rails 2 is mounted to the
central portion of the cross beam portion 29b.
[0028] Next, operation will be explained. The first and
second driving machines 8 and 9 are driven synchro-
nously with each other under control from a controlling
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apparatus (not shown) that is disposed inside the hoist-
way 1. The first and second driving sheaves 11 and 13
are thereby rotated synchronously with each other to
move the car 4 and the counterweight 5 vertically.
[0029] In an elevator apparatus of this kind, because
the car 4 and the counterweight 5 are moved by the driv-
ing forces from the first and second driving machines 8
and 9, the loads that are applied to the first and second
driving machines 8 and 9 can be respectively reduced,
enabling the first and second driving machines 8 and 9
to be reduced in size. Overall reductions in the size of
the elevator apparatus can thereby be achieved, also
enabling installation work and maintenance work to be
facilitated. Because the respective rotating shafts of the
first and second driving sheaves 11 and 13 are disposed
horizontally, the first and second main ropes 14 and 15
can be lowered directly to the car 4 and the counterweight
5 from the first and second driving sheaves 11 and 13,
enabling the number of the sheaves that are disposed
inside the hoistway 1 to be reduced. In addition, because
the first driving machine 8, the respective first car sus-
pending sheaves 17 and 18, and the first counterweight
suspending sheave 21, and the second driving machine
9, the respective second car suspending sheaves 19 and
20, and the second counterweight suspending sheave
22, are respectively disposed at positions that are sym-
metrical with respect to a straight line that connects the
respective car guide rails 2 in the vertically projected
plane of the hoistway 1, equipment of identical design
can be used in two driving systems, enabling improve-
ments in productivity to be achieved, and also enabling
reductions in manufacturing costs.

Embodiment 2

[0030] Figure 4 is a plan that shows an elevator appa-
ratus according to Embodiment 2 of the present inven-
tion. In the figure, a groove 41 that is parallel to car guide
rails 2 is disposed on a portion of a counterweight 5 near
a car 4. Specifically, the groove 41 is disposed on the
counterweight 5 so as to face a first side surface portion
4a of the car 4, and is parallel to a direction of movement
of the car 4. At least a portion of a shared bracket (not
depicted in Figure 4) that supports one car guide rail 2
of the respective car guide rails 2 that is closer to the
counterweight 5 is disposed inside the groove 41 in a
vertically projected plane of a hoistway 1. The rest of the
configuration is similar to that of Embodiment 1.
[0031] In an elevator apparatus of this kind, because
the groove 41 that is parallel to the direction of movement
of the car 4 is disposed on the counterweight 5, and at
least a portion of the shared bracket that supports one
of the car guide rails 2 is disposed inside the groove 41,
thicknesses of portions of the counterweight 5 that are
positioned on two sides of the groove 41 can be increased
in a state in which the counterweight 5 avoids the shared
bracket. Height dimensions of the counterweight 5 can
thereby be reduced, enabling reductions in height dimen-

sions of the hoistway 1.

Embodiment 3

[0032] Figure 5 is a horizontal cross section that shows
an elevator apparatus according to Embodiment 3 of the
present invention. In the figure, respective rotating shafts
of first and second driving sheaves 11 and 13 are each
inclined in opposite directions to each other at identical
angles with respect to a straight line that connects re-
spective car guide rails 2 in a vertically projected plane
of a hoistway 1.
[0033] The first driving sheave 11 is disposed such that
a first end portion in a radial direction overlaps with an
end portion of one first car suspending sheave 17 and a
second end portion in the radial direction overlaps with
an end portion of a first counterweight suspending
sheave 21 in the vertically projected plane of the hoistway
1. The second driving sheave 13 is disposed such that
a first end portion in a radial direction overlaps with an
end portion of one second car suspending sheave 19
and a second end portion in the radial direction overlaps
with an end portion of a second counterweight suspend-
ing sheave 22 in the vertically projected plane of the hoist-
way 1. The amount of protrusion of the first and second
counterweight suspending sheaves 21 and 22 from the
region of the counterweight 5 is thereby reduced in the
vertically projected plane of the hoistway 1.
[0034]  A cross beam portion 29b of a shared bracket
29 is constituted by a rectilinear member that is not bent.
The cross beam portion 29b is disposed parallel to a
depth direction of the hoistway 1. The cross beam portion
29b is disposed in a space between the first and second
counterweight suspending sheaves 21 and 22 and the
first and second car suspending sheaves 17 and 19 in
the vertically projected plane of the hoistway 1.
[0035] The first car rope fastening apparatus 25, the
respective first car suspending sheaves 17 and 18, and
the first counterweight rope fastening apparatus 27 are
disposed in common on a common straight line that is
parallel to the straight line that connects the respective
car guide rails 2 in the vertically projected plane of the
hoistway 1. The second car rope fastening apparatus 26,
the respective second car suspending sheaves 19 and
20, and the second counterweight rope fastening appa-
ratus 28 are disposed in common on a straight line that
is parallel to the straight line that connects the respective
car guide rails 2 in the vertically projected plane of the
hoistway 1. The rest of the configuration is similar to that
of Embodiment 1.
[0036] In an elevator apparatus of this kind, because
the respective rotating shafts of the first and second driv-
ing sheaves 11 and 13 are inclined with respect to the
straight line that connects the respective car guide rails
2 in the vertically projected plane of the hoistway 1, the
distance between the first car suspending sheaves 17
near the counterweight 5 and the first counterweight sus-
pending sheave 21, and the distance between the sec-

7 8 



EP 2 465 805 A1

6

5

10

15

20

25

30

35

40

45

50

55

ond car suspending sheaves 19 near the counterweight
5 and the second counterweight suspending sheave 22,
can respectively be widened in the width direction of the
hoistway 1 without widening the distance between the
car 4 and the counterweight 5. A cross beam portion 29b
that remains a rectilinear member can be disposed be-
tween the car 4 and the counterweight 5 in the vertically
projected plane of the hoistway 1. Consequently, the
shared bracket 29 can be easily prepared, enabling man-
ufacturing costs to be further reduced.

REFERENCE SIGNS LIST

[0037] 1 hoistway; 2 car guide rail; 4 car: 5 counter-
weight; 8 first driving machine; 9 second driving machine;
11 first driving sheave; 13 second driving sheave; 14 first
main rope; 15 second main rope; 16 main rope group;
17,18 first car suspending sheave; 19,20 second car sus-
pending sheave; 21 first counterweight suspending
sheave; 22 second counterweight suspending sheave;
41 groove.

Claims

1. An elevator apparatus comprising:

a first driving machine that has a first driving
sheave, and that is disposed such that a rotating
shaft of the first driving sheave is horizontal;
a second driving machine that has a second driv-
ing sheave, and that is disposed such that a ro-
tating shaft of the second driving sheave is hor-
izontal;
a car and a counterweight that can be moved
vertically inside a hoistway;
a first car suspending sheave and a second car
suspending sheave that are disposed on the car
in common;
a first counterweight suspending sheave and a
second counterweight suspending sheave that
are disposed on the counterweight in common;
and
a main rope group that has:

a first main rope that is wound sequentially
around the first car suspending sheave, the
first driving sheave, and the first counter-
weight suspending sheave; and
a second main rope that is wound sequen-
tially around the second car suspending
sheave, the second driving sheave, and the
second counterweight suspending sheave,

the main rope group suspending the car and the
counterweight,
the elevator apparatus being characterized in
that:

the first driving machine, the first car suspending
sheave, and the first counterweight suspending
sheave, and the second driving machine, the
second car suspending sheave, and the second
counterweight suspending sheave, are respec-
tively disposed at positions that are symmetrical
in a vertically projected plane of the hoistway
relative to a straight line that connects a pair of
car guide rails that guide the car.

2. An elevator apparatus according to Claim 1, char-
acterized in that:

a groove that is parallel to a direction of move-
ment of the car is disposed on the counter-
weight; and
at least a portion of a supporting member that
supports a car guide rail that is closer to the
counterweight among the car guide rails is dis-
posed inside the groove in the vertically project-
ed plane of the hoistway.

3. An elevator apparatus according to Claim 1, char-
acterized in that:

respective rotating shafts of the first and second
driving sheaves are inclined relative to a straight
line that connects each of the car guide rails in
the vertically projected plane of the hoistway.

9 10 
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