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(54) ELEVATOR APPARATUS

(57)  An elevator apparatus capable of securing a
maintenance space for a traction machine without in- Fig.]
creasing an installation space even when a diameter of

the traction machine becomes large is provided. In the

elevator apparatus including an elevator car 2, a counter 5
weight 3, a driving sheave 4 on which a main rope 9 is ) 12 f ( ( 8d 13
wound, and a traction machine 5 which rotates the driving 1
sheave, a reversing pulley 6 which is provided by a side 7d
of the driving sheave, has a parallel shaft with a shaft of RV
the driving sheave and rotates in a reverse direction from 7¢
the driving sheave, a first group turning pulley 8a, a sec- tERY
ond group turning pulley 8b are included, the main rope ; :ea
is constituted of a first group main rope 9a and a second 9al | : 4a
group main rope 9b, the first group main rope is wound 9b | : 3
on the driving sheave from the first group turning pulley,

turned in the reverse direction to be wound on the re- : r\—””
versing pulley, the second group main rope is wound on
the reversing pulley from the second group turning pulley, 10\\_,,7<f—§7—
turned in the reverse direction to be wound on the driving :
sheave, a portion of the first group main rope which is
passed onto the reversing pulley from the driving sheave
and a portion of the second group main rope which is 2
passed onto the driving sheave from the reversing pulley
intersect each other on a plane of projection seen in an
axial direction of the driving sheave and the reversing

pulley.
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Description
Technical Field

[0001] The present invention relates to a traction type
elevator apparatus.

Background Art

[0002] In a conventional traction type elevator appa-
ratus with a machine room, a shaft of a traction machine
is placed to be horizontal, a main rope which is wound
on a driving sheave extends vertically downward from
the driving sheave to suspend an elevator car without
passing through a turning pulley, and the main rope which
extends from an opposite side of the driving sheave is
wound on a turning pulley and extends vertically down-
ward from the turning pulley to suspend a counter weight.
In a conventional traction type elevator apparatus without
a machine room in which a traction machine is placed at
a top portion of an hoistway, there are, for example, an
elevator apparatus with a structure in which a traction
machine is placed at the highest portion of an hoistway
so that the shaft of the driving sheave is horizontal, and
an elevator apparatus in which a traction machine is
placed at a top portion of an hoistway so that the shaft
of a driving sheave is in a vertical direction (for example,
see Patent Document 1 and Patent Document 2).

As another prior art, there is a self-propelled elevator
apparatus in which at least a pair of driving sheaves with
driving motors which rotate in the reverse directions from
each other and are mounted to an elevator car are in-
cluded, and during traveling, the driving sheaves rotate
to move the elevator car relatively to a rope, whereby the
elevator car vertically moves in an hoistway (see Patent
Document 3, for example).

[0003]

Patent Document 1: Japanese Patent Laid-Open
No. 2002-80178

Patent Document 2: Japanese Patent Laid-Open
No. 2001-48450

Patent Document 3: National Publication of Interna-
tional Patent Application No. 2002-504473

Disclosure of the Invention
Problem to be Solved by the Invention

[0004] Inthe case of using, for example, a traction ma-
chine using a permanent magnet type synchronous mo-
tor in a traction type of elevator, in order to decrease a
use amount of the permanent magnet, it is necessary to
decrease the dimension in an axial (width) direction of
the motor and increase the dimension in a diameter di-
rection of the motor. However, in the conventional trac-
tion type elevator apparatus with a machine room con-
structed as described above, the height dimension of the
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traction machine becomes larger as the diameter of the
motor becomes larger, and it is necessary to increase
height dimension of the machine room.

In the conventional traction type elevator apparatus with-
out a machine room in which the traction machine is
placed at the highest portion of the hoistway so that the
shaft of the driving sheave is horizontal, the traction ma-
chine is placed in close vicinity to the hoistway ceiling,
and therefore, when the diameter of the motor becomes
large, it is necessary to increase the height dimension
from the highest floor to the hoistway ceiling. In order to
place such a large traction machine above the elevator
car, a large installation space for the traction machine is
required above the elevator car. Since the traction ma-
chineis placed above the elevator car with a maintenance
surface facing sideways, when an operator is to perform
a maintenance inspection operation of the traction ma-
chine on the elevator car, the operator performs the op-
eration as the operator stands besides the traction ma-
chine on the elevator car, and therefore, there arises the
problem that the operation space cannot be sufficiently
secured.

In the conventional traction type elevator apparatus with-
out a machine room in which the traction machine is
placed at the top portion of the hoistway so that the shaft
of the driving sheave is in the vertical direction, in order
that the approach angle of the main rope to the groove
on which the main ropes of the driving sheave and the
turning pulley are wound does not become too large, it
is necessary to secure a distance between the driving
sheave and the turning pulley to some extent, the center
of the traction machine has to be placed at the position
deviated from the center of the elevator car on the hori-
zontal plane of projection, and therefore, there exists the
problem that when the diameter of the motor is large, the
traction machine and the elevator passage wall interfere
with each other or are too close to each other.

[0005] The prevent invention is made to solve the
above described problems, and has an object to provide
an elevator apparatus which does not need to increase
an installation space in a machine room and an hoistway
even when the diameter of a motor becomes large to
make the motor of the traction machine thin, and is ca-
pable of sufficiently securing a maintenance space of the
traction machine.

Means for Solving the Problems

[0006] The presentinvention provides an elevator ap-
paratusincluding an elevator car which is suspended with
a main rope and ascends and descends in an hoistway,
a counter weight which is suspended with the main rope
and ascends and descends in an opposite direction from
said elevator car in the hoistway, a driving sheave on
which said main rope is wound, and a traction machine
which moves said elevator car and said counter weight
to ascend and descend by rotating said driving sheave,
characterized by including:
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a reversing pulley which is arranged adjacently to
said driving sheave, has a parallel shaft to a shaft of
said driving sheave and rotates in areverse direction
from arotating direction of said driving sheave; a first
group turning pulley which is provided other than said
reversing pulley and is constituted of at least one
turning pulley; and a second group turning pulley
constituted of at least one turning pulley, and char-
acterized in that

said main rope is constituted of a first group main
rope and a second group main rope each of which
is constituted of at least one main rope,

said first group main rope is wound on said driving
sheave from one of said first group turning pulleys,
and is wound on said reversing pulley so as to be
turned in a reverse direction from turning with which
the first group main rope is wound on said driving
sheave,

said second group main rope is wound on said re-
versing pulley from one of said second group turning
pulleys, and is wound on said driving sheave so as
to be turned in a reverse direction from turning with
which the second group main rope is wound on said
reversing pulley, and

aportion of said first group main rope which is passed
onto said reversing pulley from said driving sheave,
and a portion of said second group main rope which
is passed onto said driving sheave from said revers-
ing pulley intersect with each other on a plane of
projection seen in an axial direction of said driving
sheave and said reversing pulley.

Effect of the Invention

[0007] Sinceinthe elevatorapparatus of this invention,
the driving sheave of the traction machine having a hor-
izontal rotary shaft is placed above the counter weight,
the reversing pulley is provided above the counter weight
to be close to the driving sheave of the traction machine,
the turning pulley is provided above the elevator car, and
the turning pulley is provided above the shafts of the driv-
ing sheave of the traction machine and the reversing pul-
ley, a space on the elevator car can be utilized as a main-
tenance space when an operator performs a mainte-
nance operation from a side of the traction machine while
standing on the elevator car.

Brief Description of the Drawings
[0008]

Figure 1 is a schematic perspective view showing a
conceptual structure of an elevator apparatus in em-
bodiment 1 of this invention;

Figure 2 is a partial detailed view partially showing
the elevator apparatus in the embodiment 1 of this
invention;

Figure 3 is a schematic perspective view showing a
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conceptual structure of an elevator apparatus in em-
bodiment 2 of this invention;

Figure 4 is a schematic perspective view showing a
conceptual structure of an elevator apparatus in em-
bodiment 3 of this invention;

Figure 5 is a schematic plane view showing a con-
ceptual structure of an elevator apparatus in embod-
iment 4 of this invention;

Figure 6 is a partial detailed view partially showing
the elevator apparatus in the embodiment 4 of this
invention;

Figure 7 is a schematic perspective view showing a
conceptual structure of an elevator apparatus in em-
bodiment 5 of this invention;

Figure 8 is a front view seen in a direction B in Figure
7; and

Figure 9is aplane view seenin adirection Cin Figure
7.

Description of Symbols

[0009]

1 hoistway

2 elevator car

3 counter weight

4 driving sheave (first driving sheave)

4a shaft of the driving sheave

traction machine (first traction machine)

6 reversing pulley

6a shaft of the reversing pulley

7a one of the first group turning pulleys placed di-
rectly above the elevator car

7b one of the second group turning pulleys placed
directly above the elevator car

7c shaft of the first group turning pulleys

7d shaft of the second group turning pulleys

8a one of the first group turning pulleys

8b one of the second group turning pulleys

8c shaft of the first group turning pulleys

8d shaft of the second group turning pulleys

9a first group main rope

9b second group main rope

10 rising direction of the elevator car

11 descend direction of the counter weight

12 rotational direction of the driving sheave

13 rotational direction of the reversing pulley

14a  counter weight turning pulley

14b  counter weight turning pulley

15 brake device of the reversing pulley.

16 second driving sheave

17 second traction machine

18 rotational direction of the first driving sheave

19 rotational direction of the second driving sheave

(&,

Best Mode for Carrying Out the Invention

[0010] In the embodiment of the present invention, a
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traction type elevator apparatus without a machine room
will be described as an example.

Embodiment 1

[0011] Figure 1is a schematic perspective view show-
ing a conceptual structure of an elevator apparatus in
embodiment 1 of this invention; Figure 2 is a partial de-
tailed view partially showing the elevator apparatus in
the embodiment 1 of this invention.

[0012] In Figure 1, in the traction type elevator appa-
ratus, an elevator car 2 and a counter weight 3 are as-
cendably and descendably provided in an hoistway 1. A
driving sheave 4 on which a main rope 9 for raising and
lowering the elevator car 2 and the counter weight 3 is
wound, a traction machine 5 for rotating the driving
sheave 4, and a reversing pulley 6 arranged adjacently
tothedriving sheave 4 are provided on the highest portion
in the hoistway 1 to be located above the counter weight
3. Turning pulleys 7a and 7b placed directly above the
elevator car 2 are provided at the highest part in the hoist-
way 1 with shafts 7c and 7d being horizontal. At a side
of the counter weight 3 at the highest part in the hoistway
1, turning pulleys 8a and 8b are provided above a shaft
4a of the driving sheave 4 and a shaft 6a of the reversing
pulley 6. The shaft 4a of the driving sheave 4 and the
shaft 6a of the reversing pulley 6 are placed directly
above the counter weight 3 so as to be horizontal to each
other, and the reversing pulley 6 rotates in the reverse
direction from the driving sheave 4.

The main rope 9 with which the elevator car 2 and the
counter weight 3 are suspended with one end attached
to the elevator car 2 and the other end attached to the
counter weight 3 is constructed by a first group main rope
9a and a second group main rope 9b each of which is
constituted of at least one main rope. The turning pulleys
7a and 8a are turning pulleys on which the first group
main rope is wound and construct first group turning pul-
leys. The turning pulleys 7b and 8b are turning pulleys
on which the second group main rope is wound, and con-
struct second group turning pulleys.

One end of the first group main rope 9a is attached to a
left side portion of an upper portion of the elevator car 2
to suspend a part of the elevator car 2 while the other
end of the first group main rope 9a is attached to a right
side portion of an upper portion of the counter weight 3
to suspend a part of the counter weight 3. The first group
main rope 9a starts from the left side fixing portion to the
portion above the elevator car 2, is wound on the turning
pulley 7a which is one of the first group turning pulleys
and at the left side of the portion directly above the ele-
vator car 2, and is wound on the turning pulley 8a which
is one of the first group turning pulleys placed at a portion
above and at a left side of the driving sheave 4 to be
directed diagonally downward. Next, the main rope 9a is
wound on a lower side of the driving sheave 4 and turned
upward, wound on an upper side of the reversing pulley
6 adjacently arranged and turned in adownward direction
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again. Then, the main rope 9a takes the route leading to
aright side fixing portion at the upper portion of the coun-
ter weight 3.

Meanwhile, one end of the second group main rope 9b
is attached to a right side portion of an upper portion of
the elevator car 2 to suspend a part of the elevator car 2
while the other end of the second group main rope 9b is
attached to a left side portion of an upper portion of the
counter weight 3 to suspend a part of the counter weight
3. The second group main rope 9b starts from the right
side fixing portion to the portion above the elevator car
2, is wound on the turning pulley 7b which is one of the
second group turning pulleys which are at a right side of
a portion directly above the elevator car 2, and is wound
on the turning pulley 8b which is one of the second group
turning pulleys placed at a portion above and at a right
side of the reversing pulley 6 to be directed diagonally
downward. Next, the main rope 9b is wound on a lower
side of the reversing pulley 6 and turned upward, wound
on an upper side of the driving sheave 4 adjacently ar-
ranged and turned in a downward direction again. Then,
the main rope 9b takes the route leading to a left side
fixing portion at the upper portion of the counter weight 3.
The first group main rope and the second group main
rope intersect each other on a plane of projection seen
in the axial direction at a portion where they are passed
onto the reversing pulley from the driving sheave. Ref-
erence numeral 15 denotes a brake device which is not
provided at the traction machine 5 but at the reversing
pulley 6.

[0013] Figure 2 is a partial detailed view of Figure 1
seen from the direction A, and as shown in Figure 2, the
first group main rope 9a and the second group main rope
9b are orderly wound on the driving sheave 4 and the
reversing pulley 6 without interfering with each other.
[0014] When the elevator car 2 rises in the direction of
a rising direction 10, the counter weight 3 lowers in the
direction of a lowering direction 11, and at this time, the
driving sheave 4 rotates in the direction of the arrow 12
while the reversing pulley 6 rotates in the direction of the
arrow 13.

[0015] Since in Figure 1, the traction machine 5 and
the reversing pulley 6 are placed above the counter
weight 3, and the turning pulleys 7a and 7b are only
placed above the elevator car 2, a space on the car 2
can be utilized as a maintenance space when an operator
performs a maintenance operation from a lateral side of
the traction machine 5 while standing on the elevator car
2. In order to decrease a use amount of a permanent
magnet of the motor of the traction machine, it is neces-
sary to decrease the dimension in the axial (width) direc-
tion of the motor and to increase the dimension in the
diameter direction thereof, but since in this case, the trac-
tion machine is notlocated above the elevator car, alarge
installation space is not required above the elevator car,
and since the dimension of the traction machine in the
axial direction is small, the hoistway area can be made
small.
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[0016] In Figure 1, the traction machine 5 does not
have the brake device, but has the structure in which the
main rope groove of the reversing pulley 6 is made the
main rope groove which causes the equivalent frictional
drive force to the driving sheave 4, and the brake device
15 is provided at the reversing pulley 6. Accordingly, the
traction machine 5 does not have the brake device, and
therefore, it is not given the dimensional limitation of the
brake device and is able to be downsized. The brake
device 15 is not given the dimensional limitation of the
traction machine 5 and is able to be downsized.

The traction machine 5, the reversing pulley 6 and the
brake device 15 are placed to be in close vicinity to each
other, and therefore, it is sufficiently possible to integrally
construct them.

[0017] Inthe embodiment 1, the turning pulleys 7a, 7b,
8a and 8b, the driving sheave 4, the traction machine 5,
the reversing pulley 6 and the brake device 15 are all
placed inside the hoistway 1, but it is possible to place
all or a part of them in a machine room (not shown) which
is provided adjacently to the hoistway.

[0018] Inthe embodiment 1, the end portion of the first
group main rope 9a and the end portion of the second
group main rope 9b are directly attached to the elevator
car 2 and the counter weight 3, butitis possible to provide
suspension sheave (not shown) at suspension portions
of the elevator car and the counter weight, the main ropes
are wound on the suspension sheave and turned, and
the end portion of each main rope is fixed to the top por-
tion of the hoistway and the machine room.

[0019] In the elevator apparatus which is thus con-
structed, the driving sheave of the traction machine hav-
ing the horizontal shaft is placed above the counter
weight, the reversing pulley is provided above the counter
weight adjacently to the driving sheave of the traction
machine, the turning pulley is provided above the eleva-
tor car, and the turning pulleys are provided at the sides
of the portions above the traction machine and the re-
versing pulley, and therefore, when an operator performs
a maintenance operation from a side of the traction ma-
chine while standing on the elevator car, the space on
the car can be widely utilized as the maintenance space.

Embodiment 2

[0020] Figure 3 is a schematic perspective view show-
ing a conceptual structure of an elevator apparatus in
embodiment 2 of this invention.

[0021] In Figure 3, the components given the same
reference numerals as in Figure 1 show the correspond-
ing components. While the two turning pulleys 7a and 7b
are placed at the portions above the elevator car 2 in the
embodiment 1, one turning pulley 7bis placed ata portion
above the elevator car 2 in this embodiment. In the other
respects, the embodiment 2 is the same as the embod-
iment 1.

The turning pulley 8a is the turning pulley on which the
first group main rope is wound, and constructs the first
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group turning pulley. The turning pulleys 7b and 8b are
the turning pulleys on which the second main rope is
wound, and construct the second group turning pulleys.
One end of the first group main rope 9a is attached to a
left back side portion of an upper portion of the elevator
car 2 to suspend a part of the elevator car 2 while the
other end of the first group main rope 9a is attached to
a right side portion of an upper portion of the counter
weight 3 to suspend a part of the counter weight 3. The
first group main rope 9a starts from the left back side
fixing portion to the portion above the elevator car 2, and
is wound on the turning pulley 8a which is placed at a
portion above and at a left side of the driving sheave 4
to be directed diagonally downward. Next, the main rope
9a is wound on a lower side of the driving sheave 4 and
turned upward, wound on an upper side of the reversing
pulley 6 adjacently arranged and turned in a downward
direction again. Then, the main rope 9a takes the route
leading to a right side fixing portion at the upper portion
of the counter weight 3.

Meanwhile, one end of the second group main rope 9b
is attached to a right front side portion of an upper portion
of the elevator car 2 to suspend a part of the elevator car
2 while the other end of the second group main rope 9b
is attached to a left side portion of an upper portion of
the counter weight 3 to suspend a part of the counter
weight 3. The second group main rope 9b starts from the
right front side fixing portion to the portion above the el-
evator car 2, is wound on the turning pulley 7b which is
one of the second group turning pulleys which are at the
right side of a portion directly above the elevator car 2,
and is wound on the turning pulley 8b which is one of the
second group turning pulleys placed at a portion above
and at a right side of the reversing pulley 6 to be directed
diagonally downward. Next, the main rope 9b is wound
on a lower side of the reversing pulley 6 and turned up-
ward, wound on an upper side of the driving sheave 4
adjacently arranged and turned in a downward direction
again. Then, the main rope 9b takes the route leading to
a left side fixing portion at the upper portion of the counter
weight 3.

The first group main rope and the second group main
rope intersect each other on a plane of projection seen
in the axial direction at the portion where they are passed
onto the reversing pulley from the driving sheave.

With such a construction, the same effect can be provided
with the smaller number of turning pulleys than in the
embodiment 1.

Embodiment 3

[0022] Figure 4 is a schematic perspective view show-
ing a conceptual structure of an elevator apparatus in
embodiment 3 of this invention.

[0023] In Figure 4, in the traction type elevator appa-
ratus, an elevator car 2 and a counter weight 3 are as-
cendably and descendably provided in an hoistway 1. A
driving sheave 4 on which a main rope 9 for raising and
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lowering the elevator car 2 and the counter weight 3 is
wound, a traction machine 5 for rotating the driving
sheave 4, and a reversing pulley 6 arranged adjacently
to the driving sheave 4 are provided to be located above
the counter weight 3. Turning pulleys 8a and 8b are pro-
vided above a shaft 4a of the driving sheave 4 and a shaft
6a of the reversing pulley 6 with shafts 8c and 8d being
horizontal. The shaft 4a of the driving sheave 4 and the
shaft 6a of the reversing pulley 6 are placed at portions
directly above the counter weight 3 so as to be horizontal
to each other, and the reversing pulley 6 rotates in the
reverse direction from the driving sheave 4. The main
rope 9 with which the elevator car 2 and the counter
weight 3 are suspended with one end attached to the
elevator car 2 and the other end attached to the counter
weight 3 is constructed by a first group main rope 9a and
a second group main rope 9b each of which is constituted
ofatleastone mainrope. The turning pulley 8ais aturning
pulley on which the first group main rope is wound and
constructs a first group turning pulley. The turning pulley
8b is a turning pulley on which the second group main
rope is wound, and constructs a second group turning
pulley.

One end of the first group main rope 9a is attached to a
left side portion of an upper portion of the elevator car 2
to suspend a part of the elevator car 2 while the other
end of the first group main rope 9a is attached to a right
side portion of an upper portion of the counter weight 3
to suspend a part of the counter weight 3. The first group
main rope 9a starts from the left side fixing portion to the
portion above the elevator car 2, and is wound on the
turning pulley 8a which is placed at a portion above and
at a left side of the driving sheave 4 to be directed down-
ward. Next, the main rope 9a is wound on a lower side
of the driving sheave 4 and turned upward, wound on an
upper side of the reversing pulley 6 adjacently arranged
andturnedin adownward direction again. Then, the main
rope 9a takes the route leading to a right side fixing por-
tion at the upper portion of the counter weight 3.
Meanwhile, one end of the second group main rope 9b
is attached to a right side portion of an upper portion of
the elevator car 2 to suspend a part of the elevator car 2
while the other end of the second group main rope 9b is
attached to a left side portion of an upper portion of the
counter weight 3 to suspend a part of the counter weight
3. The second group main rope 9b starts from the right
side fixing portion to the portion above the elevator car
2, and is wound on the turning pulley 8b which is placed
at a portion above and at a right side of the reversing
pulley 6 to be directed downward. Next, the main rope
9b is wound on a lower side of the reversing pulley 6 and
turned upward, wound on an upper side of the driving
sheave 4 adjacently arranged and turned in a downward
direction again. Then, the main rope 9b takes the route
leading to a left side fixing portion at the upper portion of
the counter weight 3.

The first group main rope and the second group main
rope intersect each other on the plane of projection seen
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in the axial direction at a portion where they are passed
onto the reversing pulley from the driving sheave. A brake
device is incorporated in the traction machine 5.

When the elevator car 2 rises in the direction of a rising
direction 10, the counter weight 3 lowers in the direction
of a lowering direction 11, and at this time, the driving
sheave 4 rotates in the direction of the arrow 12 while
the reversing pulley 6 rotates in the direction of the arrow
13.

The embodiment 3 provides the same effect as the em-
bodiment 1, but unless the turning pulleys 8a and 8b with
extremely large diameters are used, the elevator car can-
not be suspended at the center of gravity with the main
rope 9, and the elevator car 2 is suspended at the rear
end with the main rope 9. Therefore, the embodiment 3
is more suitable for an elevator with a small floor area
(small load capacity) than an elevator with a large floor
area, and can be constructed by a smaller number of
turning pulleys than in the embodiment 1.

Embodiment 4

[0024] Figure 5 is a schematic plane view showing a
conceptual structure of an elevator apparatus in embod-
iment 4 of this invention; Figure 6 is a partial detailed
view partially showing the elevator apparatus in the em-
bodiment 4 of this invention.

[0025] In Figure 5, in the traction type elevator appa-
ratus, an elevator car 2 and a counter weight 3 are as-
cendably and descendably provided in an hoistway 1. A
first driving sheave 4 on which a main rope 9 for raising
and lowering the elevator car 2 and the counter weight
3iswound, a second driving sheave 16 whichis arranged
adjacently to the driving sheave 4 and on which the main
rope 9 for raising and lowering the elevator car 2 and the
counter weight 3 is wound, a first traction machine 5 for
rotating the first driving sheave 4, and a second traction
machine 17 which is arranged adjacently to the first trac-
tion machine 5 and for rotating the second driving sheave
16 are provided to be located above the elevator car 2
at the highest part in the hoistway 1. A pair of left and
right turning pulleys 7a and 7b placed at portions directly
above the elevator car 2 are provided at the highest part
in the hoistway 1. A pair of left and right counter weight
turning pulleys 14a and 14b which are placed at portions
directly above the counter weight 3 are provided at the
highest part in the hoistway 1. The first traction machine
5 and the second traction machine 17 are placed sub-
stantially horizontally above the elevator car 2 in the hoist-
way 1 so that the shaft of the first driving sheave 4 and
the shaft of the second driving sheave 16 are in the ver-
tical direction, and the second driving sheave 16 rotates
in the reverse direction from the first driving sheave 4.
The main rope 9 with which the elevator car 2 and the
counter weight 3 are suspended with one end attached
to the elevator car 2 and the other end attached to the
counter weight 3 is constructed by a first group main rope
9a and a second group main rope 9b each of which is
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constituted of at least one main rope.

The turning pulleys 7a and 14a are turning pulleys on
which the first group main rope is wound and construct
first group turning pulleys. The turning pulleys 7b and
14b are turning pulleys on which the second group main
rope is wound, and construct second group turning pul-
leys.

One end of the first group main rope 9a is attached to a
left side portion of an upper portion of the elevator car 2
to suspend a part of the elevator car 2 while the other
end of the first group main rope 9a is attached to a right
side portion of an upper portion of the counter weight 3
to suspend a part of the counter weight 3. The first group
main rope 9a starts from the left side fixing portion to the
portion above the elevator car 2, is wound on the turning
pulley 7a for the elevator car at the left side of the portion
directly above the elevator car 2, and is directed horizon-
tally to the first driving sheave 4. Next, the main rope 9a
is horizontally wound on the first driving sheave 4 and
turned, horizontally wound on the second driving sheave
16 adjacently arranged and turned in an opposite direc-
tion from the turning direction on the driving sheave 4
again. Then, the main rope 9a is wound on the turning
pulley 14a for the counter weight at the right side of the
portion directly above the counter weight 3 and droops,
and takes the route leading to a right side fixing portion
of the upper portion of the counter weight 3.
Meanwhile, one end of the second group main rope 9b
is attached to a right side portion of an upper portion of
the elevator car 2 to suspend a part of the elevator car 2
while the other end of the second group main rope 9b is
attached to a left side portion of an upper portion of the
counter weight 3 to suspend a part of the counter weight
3. The second group main rope 9b starts from the right
side fixing portion to the portion above the elevator car
2, is wound on the elevator car turning pulley 7b which
is at the right side of a portion directly above the elevator
car 2, and is directed horizontally to the second driving
sheave 16. Next, the main rope 9b is horizontally wound
on the second driving sheave 16 and turned, horizontally
wound on the first driving sheave 4 adjacently arranged
and turned in an opposite direction from the turning di-
rection on the second driving sheave 16 again. Then, the
main rope 9b is wound on the counter weight turning
pulley 14b at the left side of the portion directly above
the counter weight 3 and droops, and takes the route
leading to a left side fixing portion at the upper portion of
the counter weight 3. The first group main rope and the
second group main rope intersect each otheronthe plane
of projection seen in the axial direction at a portion where
they are passed onto the reversing pulleys from the driv-
ing sheaves.

[0026] Figure 6 is a partial detailed view of Figure 5,
and as shown in Figure 6, the first group main rope 9a
and the second group main rope 9b are orderly wound
on the first driving sheave 4 and the second driving
sheave 16 without interfering with each other.

[0027] When the elevator car 2 rises, the counter
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weight 3 lowers, and at this time, the first driving sheave
4 rotates in the direction of the arrow 18 while the second
driving sheave 16 rotates in the direction of the arrow 19.
[0028] In Figure 5, the first traction machine 5 and the
second traction machine 17 are placed above the eleva-
tor cage 2 in the hoistway, but since the two traction ma-
chines are provided, it is possible to reduce the sizes of
the individual traction machines respectively, and there-
fore, itis not necessary to take a large installation space.
Even if the traction machine is placed in a center of the
hoistway plane area, it is possible to wind the main rope
without laboring.

[0029] In the embodiment 4, the second traction ma-
chine 17 is provided in addition to the first traction ma-
chine 5, but it is possible to make the construction pro-
vided with the reversing pulley as in the embodiment 1
instead of the second traction machine 17.

[0030] The turning pulleys 7a and 7b, the weight turn-
ing pulleys 14a and 14b, the first driving sheave 4 and
the first traction machine 5, the second driving sheave
16 and the second traction machine 17 are placed inside
the hoistway 1, but it is possible to place all or a part of
them in the machine room (not shown) which is provided
adjacently to the hoistway.

[0031] Inthe embodiment 4, the end portion of the first
group main rope 9a and the end portion of the second
group main rope 9b are directly attached to the elevator
car 2 and the counter weight 3, but it is also possible to
provide suspension sheave (not shown) at the suspen-
sion portions of the elevator car and the counter weight,
and wind the main rope on the suspension sheave and
turn it, and fix the end portion of each main ropes to a
top portion of the hoistway and the machine room.
[0032] Since in the elevator apparatus thus construct-
ed, the shaft of the driving sheave of the traction machine
is placed above the elevator car with the shaft thereof in
the vertical direction, the reversing pulley is provided in
close vicinity to the driving sheave of the traction ma-
chine, the turning pulley is provided above the elevator
car, and the turning pulley is provided above the counter
weight, it is possible to wind the main rope without labor-
ing even if the traction machine is placed in the center of
the hoistway plane, and the traction machine does not
interfere with or are not too close to the hoistway and the
wall of the machine room.

Embodiment 5

[0033] Figure 7 is a schematic perspective view show-
ing a conceptual structure of an elevator apparatus in
embodiment 5 of this invention; Figure 8 is a front view
seen in a direction B in Figure 7; and Figure 9 is a plane
view seen in a direction C in Figure 7.

[0034] In Figure 7, in the traction type elevator appa-
ratus, an elevator car 2 and a counter weight 3 are as-
cendably and descendably provided in an hoistway 1. A
driving sheave 4 on which a main rope 9 for raising and
lowering the elevator car 2 and the counter weight 3 is
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wound, a traction machine 5 for rotating the driving
sheave 4, and a reversing pulley 6 arranged adjacently
to the driving sheave 4 are provided on the highest portion
in the hoistway 1 to be located above the counter weight
3. Turning pulleys 7a and 7b, which are placed in a space
between the elevator car 2 and the hoistway 1 at a top
part of the hoistway 1 when the elevator car 2 is located
atthe highest part of the travel, are provided at the highest
part in the hoistway 1 with shafts 7c and 7d being hori-
zontal. At a side of the counter weight 3 at the highest
part in the hoistway 1, turning pulleys 8a and 8b are pro-
vided above a shaft 4a of the driving sheave 4 and a shaft
6a of the reversing pulley 6. The shaft 4a of the driving
sheave 4 and the shaft 6a of the reversing pulley 6 are
placed at portions directly above the counter weight 3 so
as to be horizontal, and the reversing pulley 6 rotates in
the reverse direction from the driving sheave 4.

The main rope 9 with which the elevator car 2 and the
counter weight 3 are suspended with one end attached
to the elevator car 2 and the other end attached to the
counter weight 3 is constructed by a first group main rope
9a and a second group main rope 9b each of which is
constituted of at least one main rope. The turning pulleys
7a and 8a are turning pulleys on which the first group
main rope is wound and construct first group turning pul-
leys. The turning pulleys 7b and 8b are turning pulleys
on which the second group main rope is wound, and con-
struct second group turning pulleys.

One end of the first group main rope 9a is attached to a
right side portion of a lower portion of the elevator car 2
to suspend a part of the elevator car 2 while the other
end of the first group main rope 9a is attached to a right
side portion of an upper portion of the counter weight 3
to suspend a part of the counter weight 3. The first group
main rope 9a starts from the right side fixing portion to
the lower portion of the elevator car 2, is wound on the
turning pulley 7a which is one of the first group turning
pulleys at the right side of the elevator car 2 at the highest
part of the hoistway 1, and is wound on the turning pulley
8a which is one of the first group turning pulleys placed
at a portion above and at a right side of the reversing
pulley 6 to be directed diagonally downward. Next, the
main rope 9a is wound on a lower side of the driving
sheave 4 and turned upward, wound on an upper side
of the reversing pulley 6 adjacently arranged and turned
in a downward direction again. Then, the main rope 9a
takes the route leading to a right side fixing portion at the
upper portion of the counter weight 3.

Meanwhile, one end of the second group main rope 9b
is attached to a left side portion of a lower portion of the
elevator car 2 to suspend a part of the elevator car 2
while the other end of the second group main rope 9b is
attached to a left side portion of an upper portion of the
counter weight 3 to suspend a part of the counter weight
3. The second group main rope 9b starts from the left
side fixing portion to the lower portion of the elevator car
2, is wound on the turning pulley 7b which is one of the
second group turning pulleys at the left side of the ele-
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vator car 2 at the highest part of the hoistway 1, and is
wound on the turning pulley 8b which is one of the second
group turning pulleys placed at a portion above and at a
left side of the driving sheave 4 to be directed diagonally
downward. Next, the main rope 9b is wound on a lower
side of the reversing pulley 6 and turned upward, is
wound on an upper side of the driving sheave 4 adjacently
arranged and turned in a downward direction again.
Then, the main rope 9b takes the route leading to a left
side fixing portion at the upper portion of the counter
weight 3.

The first group main rope 9a and the second group main
rope 9b intersect each other on the plane of projection
seen in the axial direction at a portion where they are
passed onto the reversing pulley 6 from the driving
sheave 4. The first group main rope 9a and the second
group main rope 9b intersect each other on the plane of
projection seen in the axial direction at the portion where
they are passed between the turning pulleys 8a and 8b
placed above the driving sheave 4 and the reversing pul-
ley 6 and the driving sheave 4 and the reversing pulley
6. In order to engage with the inclinations of the respec-
tive main ropes 9a and 9b, the turning pulleys 8a and 8b
are inclined so that the shafts 8c and 8d are substantially
in the vertical direction.

Figure 8 is a partial detailed view of Figure 7 seen from
the direction B, and what is shown by the two-dot chain
line in the drawing shows the position when the elevator
car 2 reaches the highest part of the travel. Figure 9 is a
partial detailed view of Figure 7 seen from the direction
C. As shown in Figure 8, the turning pulleys 7a and 7b
are placed in the space between the elevator car 2 and
the hoistway 1, and even when the elevator car 2 reaches
the highest part, the turning pulleys 7a and 7b do not
interfere with the elevator car 2. As shown in Figure 9,
the turning pulleys 8a and 8b are placed above the ele-
vator car 2 so that parts of them overlay the elevator car
when seen on the horizontal plane of projection, but the
first group main rope 9a and the second group main rope
9b are placed to intersect each other on the plane of
projection seen in the axial direction at the portion where
they are passed between the turning pulleys 8a and 8b
placed above the driving sheave 4 and the reversing pul-
ley 6 and the driving sheave 4 and the reversing pulley
6, and therefore, the distance between the turning pulley
8a and the driving sheave 4 and the distance between
the turning pulley 8b and the reversing pulley 6 become
large. Since the turning pulleys 8a and 8b which are en-
gaged with the inclinations of the respective main ropes
9a and 9b are inclined so that the shafts 8c and 8d are
substantially in the vertical direction, the installation
space in the vertical direction of the turning pulleys 8a
and 8b becomes small, and the height direction dimen-
sion which is necessary above the elevator car is small.

Industrial Applicability

[0035] Asdescribed above, the elevator apparatus ac-
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cording to this invention is preferable for use in a traction
type elevator apparatus without a machine room.

turning pulley with a shaft placed to be horizontal,
said first group turning pulley and second group turn-

the first group turning pulley is constituted of one
turning pulley with a shaft placed to be horizontal,
the second group turning pulley is constituted of one

ing pulley are placed above shafts of said driving
sheave and said reversing pulley,

Claims 5 in a route of the first group main rope, which leads
to the counter weight from the elevator car, the first
An elevator apparatus including an elevator car main rope is wound on said first group turning pul-
which is suspended with a main rope and ascends leys, said driving sheave and said reversing pulley
and descends in an hoistway, a counter weight which in this order,
is suspended with the main rope and ascends and 70 in aroute of the second group main rope, which leads
descends in an opposite direction from said elevator to the counter weight from the elevator car, the sec-
car in the hoistway, a driving sheave on which said ond main rope is wound on said first group turning
main rope is wound, and a traction machine which pulleys, said reversing pulley and said driving
moves said elevator car and said counter weight to sheave in this order.
ascend and descend by rotating said driving sheave, 15
characterized by including: The elevator apparatus according to claim 1, char-
acterized in that
a reversing pulley which is arranged adjacently a shaft of the driving sheave and a shaft of the re-
to said driving sheave, has a parallel shaft to a versing pulley are placed above the counter weight
shaft of said driving sheave and rotatesinare- 20 to be in a horizontal direction,
verse direction from a rotating direction of said one of the first group turning pulleys and one of the
driving sheave; afirst group turning pulley which second group turning pulleys are placed above the
is provided other than said reversing pulley and shafts of said driving sheave and said reversing pul-
is constituted of at least one turning pulley; and ley,
a second group turning pulley constituted of at 256 another one of said first group turning pulleys and
least one turning pulley, and characterized in another one of said second group turning pulleys are
that placed above the elevator car, or either another one
said main rope is constituted of a first group main of said first group turning pulleys or another one of
rope and a second group main rope each of said second group turning pulleys is placed above
which is constituted of at least one main rope, 30 the elevator car,
said first group main rope is wound on said driv- in a route of the first group main rope, which leads
ing sheave from one of said first group turning to the counter weight from the elevator car, the first
pulleys, and is wound on said reversing pulley main rope is wound on one or two of said first group
so as to be turned in a reverse direction from turning pulleys, said driving sheave and said revers-
turning with which the first group main rope is 35 ing pulley in this order, and
wound on said driving sheave, in aroute of the second group main rope, which leads
said second group main rope is wound on said to the counter weight from the elevator car, the sec-
reversing pulley from one of said second group ond main rope is wound on one or two of said first
turning pulleys, and is wound on said driving group turning pulley, said reversing pulley and said
sheave so as to be turned in a reverse direction 40 driving sheave in this order.
from turning with which the second group main
rope is wound on said reversing pulley, and The elevator apparatus according to claim 1, char-
a portion of said first group main rope which is acterized in that
passed onto said reversing pulley from said driv- a shaft of the driving sheave and a shaft of the re-
ing sheave, and a portion of said second group 45 versing pulley are placed above the elevator car to
main rope which is passed onto said driving be in a vertical direction,
sheave from said reversing pulley intersect with one of the first group turning pulleys and one of the
each other on a plane of projection seen in an second group turning pulleys are placed above the
axial direction of said driving sheave and said elevator car so that shafts are horizontal, another
reversing pulley. 50 one of said first group turning pulleys and another
one of said second group turning pulleys are placed
The elevator apparatus according to claim 1, char- above the counter weight so that shafts are horizon-
acterized in that tal,
a shaft of the driving sheave and a shaft of the re- in a route of the first group main rope, which leads
versing pulley are placed to be horizontal, 55 to the counter weight from the elevator car, the first

main rope is wound on one of said first group turning
pulley placed above the elevator car, said driving
sheave, said reversing pulley, and another one of
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said first group turning pulley placed above said
counter weight in this order,

in aroute of the second group main rope, which leads
to the counter weight from the elevator car, the sec-
ond main rope is wound on one of said second group
turning pulleys placed above the elevator car, said
reversing pulley, said driving sheave, and another
one of said second group turning pulleys placed
above said counter weight in this order.

The elevator apparatus according to claim 1, char-
acterized in that

a shaft of the driving sheave and a shaft of the re-
versing pulley are placed above the counter weight
to be in a horizontal direction,

one of the first group turning pulleys and one of the
second group turning pulleys are placed above
shafts of said driving sheave and said reversing pul-
ley,

another one of said first group turning pulleys and
another one of said second group turning pulleys are
placed above the elevator car,

in a route of the first group main rope, which leads
to the counter weight from the elevator car, the first
main rope is wound on two of said first group turning
pulleys, said driving sheave and said reversing pul-
ley in this order,

in aroute of the second group main rope, which leads
to the counter weight from the elevator car, the sec-
ond main rope is wound on two of said first group
turning pulleys, said reversing pulley and said driving
sheave in this order,

aportion of said first group main rope which is passed
onto said driving sheave from one of said first group
turning pulleys and a portion of said second group
main rope which is passed onto said reversing pulley
from one of said second group turning pulleys inter-
sect each other on a plane of projection seen in an
axial direction of said driving sheave and said re-
versing pulley.

The elevator apparatus according to any one of
claims 1 to 5, characterized in that

the traction machine which rotates the driving
sheave does not have a brake device, and the re-
versing pulley includes a brake device for stopping
rotation.

The elevator apparatus according to any one of
claims 1 to 6, characterized in that

the driving sheave, the reversing pulley and the turn-
ing pulley except for said reversing pulley, and the
traction machine are placed in the hoistway.

The elevator apparatus according to any one of
claims 1 to 5, and claim 7, characterized by includ-
ing a second driving sheave which is rotated in the
same direction as the reversing pulley by a second
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traction machine which is different from the traction
machine, instead of the reversing pulley.
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