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(54) ELEVATOR DEVICE

(57)  In an upper portion of a hoistway, there is ar-
ranged a drive unit having a drive sheave which is driven
to rotate around a rotation shaft disposed along a vertical
direction. First and second main ropes serve to hang a
common car, and hang a common counterweight. In the
upper portion of the hoistway, there are arranged a first
car side deflection wheel that guides the first main ropes
to the car, a second car side deflection wheel that guides
the second main ropes to the car, a first weight side de-
flection wheel that guides the first main ropes to the coun-
terweight, and a second weight side deflection wheel that
guides the second main ropes to the counterweight. Also,
a horizontal defection wheel for deflecting the direction
of the first main ropes is arranged at the upper portion of
the hoistway. Portions of the first main ropes between
the drive sheave and the first weight side deflection wheel
are wrapped around the horizontal defection wheel. The
first and second main ropes are respectively wrapped
around the drive sheave in such a manner that at least
a part of a force received by the rotation shaft of the drive
sheave from the first main ropes and at least a part of a
force received by the rotation shaft of the drive sheave
from the second main ropes are counteracted with each
other.
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Description
[TECHNICAL FIELD]

[0001] The presentinvention relates to an elevator ap-
paratus of a traction type in which a car and a counter-
weight are driven to move up and down in a hoistway by
means of the driving force of a drive unit.

[BACKGROUND ART]

[0002] Inthe past, there has been proposed an eleva-
tor apparatus that has a thin winch disposed in a hori-
zontal mother at an upper portion of a hoistway in order
to make the reduction in the height dimension of the hoist-
way. A drive sheave of the thin winch is driven to rotate
around a rotation shaft disposed along a vertical direction
by means of a flat thin motor. In addition, a first and a
second deflection pulley are arranged at the upper por-
tion of the hoistway in a horizontally spaced apart rela-
tionship with respect to the drive sheave. The car and
the counterweight are hung from a plurality of main ropes
wrapped around the first deflection pulley, the drive
sheave, and the second deflection pulley in this order
(see a first patent document).

[0003] [First Patent Document] Japanese patent ap-
plication laid-open No. 2001-48450

[DISCLOSURE OF THE INVENTION]
[PROBLEMS TO BE SOLVED BY THE INVENTION]

[0004] However, all the main ropes are wrapped
around the individual deflection pulleys, soitis necessary
to provide many grooves for wrapping of the individual
main ropes on an outer periphery of each deflection pul-
ley, and hence the thickness of each deflection pulley
becomes large. Accordingly, regarding outside grooves,
the main ropes come into these grooves while being in-
clined with respect to the direction along the grooves, so
an interval or space between each deflection pulley and
the drive sheave can not be made so small.

[0005] In addition, all the main ropes are wrapped
around the outer periphery of the drive sheave at the
same side thereof, so the directions of forces which the
drive sheave receives from the individual main ropes be-
come all the same direction. Accordingly, all the forces
received from the individual main ropes should be sup-
ported by the rotation shaft of the drive sheave, thus re-
sulting in an increase in size of the drive unit. From these
reasons, it becomes difficult to achieve a space saving
of the hoistway.

[0006] The presentinvention is intended to obviate the
problems as referred to above, and has for its object to
obtain an elevator apparatus which is capable of making
the space saving of a hoistway.
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[MEANS FOR SOLVING THE PROBLEMS]

[0007] An elevator apparatus according to the present
invention includes: a drive unit that has a drive sheave
which is driven to rotate around a rotation shaft disposed
along a vertical direction; a first main rope and a second
main rope that are respectively wrapped around the drive
sheave; a common car that is hung on the first main rope
so as to be driven to move up and down in a hoistway in
accordance with the rotation of the drive sheave; a com-
mon counterweight that is hung on the first main rope so
as to be driven to move up and down in the hoistway in
accordance with the rotation of the drive sheave; a first
car side deflection wheel that guides the first main rope
to the car; a second car side deflection wheel that guides
the second main rope to the car; a first weight side de-
flection wheel that guides the first main rope to the coun-
terweight; a second weight side deflection wheel that
guides the second main rope to the counterweight; and
a horizontal defection wheel around which a portion of
the first main rope between the drive sheave and the first
weight side deflection wheel are wrapped so as to deflect
the direction of the first main rope; wherein the first main
rope and the second main rope are respectively wrapped
around the drive sheave in such a manner that at least
a part of a force received by the rotation shaft of the drive
sheave from the first main rope and at least a part of a
force received by the rotation shaft of the drive sheave
from the second main rope are counteracted with each
other.

[BRIEF DESCRIPTION OF THE DRAWINGS]
[0008]

Fig. 1 is a perspective view showing an elevator ap-
paratus according to a first embodiment of the
present invention.

Fig. 2 is a top plan view of the elevator apparatus of
Fig. 1.

Fig. 3 is a perspective view showing an elevator ap-
paratus according to a second embodiment of the
present invention.

Fig. 4 is a top plan view of the elevator apparatus of
Fig. 3.

Fig. 5 is a top plan view showing an elevator appa-
ratus according to a third embodiment of the present
invention.

[BEST MODE FOR CARRYING OUT THE INVENTION]
[0009] Hereinafter, preferred embodiments of the
present invention will be described in detail while refer-
ring to the accompanying drawings.

Embodiment 1.

[0010] Fig. 1 is a perspective view that shows an ele-
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vator apparatus according to a first embodiment of the
present invention. Also, Fig. 2 is a top plan view that
shows the elevator apparatus of Fig. 1. In these figures,
a car 2 and a counterweight 3 are arranged in a hoistway
1 so as to be movable up and down. A machine room 4
is arranged in an upper portion of the hoistway 1.
[0011] A drive unit 5 for generating a driving force to
move the car 2 and the counterweight 3 up and down is
arranged in the machine room 4. The drive unit 5 is de-
signed to be a thin winch that is larger in its diametrical
dimension than in its axial dimension. The drive unit 5
has a flat drive unit main body 6 including a thin motor,
and adrive sheave 10 thatis driven to rotate by the driving
force of the drive unit main body 6. The drive sheave 8
is driven to rotate around a rotation shaft 7 (Fig. 2) that
is disposed along a vertical direction. The drive unit 5 is
disposed in a horizontal manner so that the rotation shaft
7 is disposed along the vertical direction. Also, the drive
unit 5 is arranged such that the drive sheave 8 is at a
location above the drive unit main body 6.

[0012] A plurality of first main ropes 9 and a plurality
of second main ropes 10 are respectively wrapped
around the drive sheave 8. Each of the individual first
main ropes 9 has a first car hanging end portion 9a and
a first weight hanging end portion 9b. Each of the indi-
vidual second main ropes 10 has a second car hanging
end portion 10a and a second weight hanging end portion
10b. The car 2 is hung on the first car hanging end por-
tions 9a and the second car hanging end portions 10a,
and the counterweight 3 is hung on the first weight hang-
ing end portions 9b and the second weight hanging end
portions 10b. That s, the individual first main ropes 9 and
the individual second main ropes 10 serve to hang the
common car 2, and hang the common counterweight 3.
[0013] In the machine room 4, there are arranged a
first car side deflection wheel 11 that guides the individual
first main ropes 9to the car 2, asecond car side deflection
wheel 12 that guides the individual second main ropes
10 to the car 2, a first weight side deflection wheel 13
that guides the individual first main ropes 9 to the coun-
terweight 3, and a second weight side deflection wheel
14 that guides the individual second main ropes 10 to
the counterweight 3. In addition, in the machine room 4,
there is also arranged a horizontal defection wheel 15
that converts or deflects the direction of the individual
first main ropes 9 into a horizontal direction.

[0014] The first car side deflection wheel 11 and the
second car side deflection wheel 12 are disposed at lo-
cations above the car 2, and the first weight side deflec-
tion wheel 13 and the second weight side deflection
wheel 14 are disposed at locations above the counter-
weight 3. In addition, the first car side deflection wheel
11, the second car side deflection wheel 12, the first
weight side deflection wheel 13 and the second weight
side deflection wheel 14 are respectively formed sepa-
rately from one another, and are disposed in a horizon-
tally spaced apart relation with respect to the drive
sheave 8, respectively. Further, the first car side deflec-
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tion wheel 11, the second car side deflection wheel 12,
the first weight side deflection wheel 13; and the second
weight side deflection wheel 14 are able to rotate around
rotation shafts, respectively, which are disposed along
the horizontal direction.

[0015] The horizontal defection wheel 15 is able to ro-
tate around a rotation shaft which is disposed along the
vertical direction. In addition, portions of the individual
first main ropes 9 between the drive sheave 8 and the
first weight side deflection wheel 13 are wrapped around
the horizontal defection wheel 15. Further, the horizontal
defection wheel 15 is disposed at a location more away
from the first weight side deflection wheel 13 than the
drive sheave 8, in a vertical projection plane of the hoist-
way 1.

[0016] A first car rope stop member 16 and a second
car rope stop member 17, being spaced in the horizontal
direction from each other, are arranged at an upper por-
tion of the car 2. The first and second car rope stop mem-
bers 16, 17 are disposed in symmetry with respect to the
center of the car 2 in the vertical projection plane of the
hoistway 1 (Fig. 2). The first car hanging end portions 9a
are connected with the first car rope stop member 16,
and the second car hanging end portions 10a are con-
nected with the second car rope stop member 17.
[0017] A first weight rope fastening member 18 and a
second weight rope fastening member 19, being spaced
in the horizontal direction from each other, are arranged
at an upper portion of the counterweight 3. The first and
second weight rope fastening members 18, 19 are dis-
posed in symmetry with respect to the center of the coun-
terweight 3 in the vertical projection plane of the hoistway
1 (Fig. 2). The first weight hanging end portions 9b are
connected with the first weight rope fastening member
18, and the second weight hanging end portions 10b are
connected with the second weight rope fastening mem-
ber 19.

[0018] The individual first main ropes 9 are wrapped,
from the first car hanging end portions 9a thereof, around
the first car side deflection wheel 11, the drive sheave 8,
the horizontal defection wheel 15 and the first weight side
deflection wheel 13 in this order to reach the first weight
hanging end 9b thereof. Also, the individual second main
ropes 10 are wrapped, from the second car hanging end
portions 10a thereof, around the second car side deflec-
tion wheel 12, the drive sheave 8 and the second weight
side deflection wheel 14 in this order to reach the second
weight hanging end 10b thereof.

[0019] The portions of the first main ropes 9 wrapped
around the horizontal defection wheel 15 and the portions
ofthe first main ropes 9 wrapped around the drive sheave
8 are bent in opposite directions with respect to each
other. In addition, the first main ropes 9 are continuously
wrapped around the first car side deflection wheel 11,
the drive sheave 8, the horizontal defection wheel 15 and
the first weight side deflection wheel 13 in a continuous
manner without crossing one another in the vertical pro-
jection plane of the hoistway 1 (Fig. 2).
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[0020] Moreover, the first and second main ropes 9,
10 are wrapped around the drive sheave 8 in such a
manner that the drive sheave 8 is clamped between the
first and second main ropes 9, 10 in a plane of projection
thereof along the rotation shaft of the drive sheave 8.
That is, the first main ropes 9 are wrapped around an
outer peripheral portion of the drive sheave 8 at a side
opposite to an outer peripheral portion thereof around
which the second main ropes 10 are wrapped. In addition,
those portions 20 of the individual first main ropes 9 (con-
tact wrap portions of the first main ropes 9) which are
wrapped around the drive sheave 8 in contact therewith,
and those portions 21 of the individual second main ropes
10 (contact wrap portions of the second main ropes 10)
which are wrapped around the drive sheave 8 in contact
therewith, become symmetry with respect to the rotation
shaft 7 of the drive sheave 8 in the plane of projection
along the rotation shaft of the drive sheave 8 (Fig. 2).
[0021] Here, note that the rotation shaft 7 of the drive
sheave 8 receives forces acting in directions perpendic-
ular to an axial direction of the rotation shaft 7 from the
individual first main ropes 9 and the individual second
main ropes 10, respectively, which are wrapped around
the drive sheave 8. Thus, atleast a part of the force which
is received by the rotation shaft 7 from the individual first
main ropes 9 and at least a part of the force which is
received by the rotation shaft 7 from the individual second
main ropes 10 are counteracted with each other due to
the fact that the contact wrap portions 20 of the first main
ropes 9 and the contact wrap portions 21 of the second
main ropes 10 become symmetry with respect to the ro-
tation shaft 7.

[0022] The individual first main ropes 9 and the indi-
vidual second main ropes 10 are driven to move by the
rotation of the drive sheave 8. The car 2 and the coun-
terweight 3 are driven to move up and down in the hoist-
way 1inaccordance with the movements of the individual
first main ropes 9 and the individual second main ropes
10.

[0023] Insuch an elevator apparatus, the first and sec-
ond main ropes 9, 10 respectively wrapped around the
drive sheave 8 are selectively wrapped around the indi-
vidual deflection wheels 11 through 14, respectively, and
the common car 2 and the common counterweight 3 are
hung by the first and second main ropes 9, 10 by con-
verting or deflecting the direction of the first main ropes
9 into the horizontal direction by means of the horizontal
defection wheel 15, as a consequence of which it is pos-
sible to prevent all the main ropes from being wrapped
around each of the deflection wheels 11 through 14,
thereby making it possible to reduce the number of main
ropes wrapped around each of the individual deflection
wheels 11 through 14. Thus, the number of grooves in
each of the deflection wheels 11 through 14 can be re-
duced, and the thickness of each of the deflection wheels
11 through 14 can be decreased. Accordingly, the indi-
vidual deflection wheels 11 through 14 can be brought
closer to the drive sheave 8 while maintaining the angles
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of approach of the main ropes to the grooves in the indi-
vidual deflection wheels within a predetermined range,
and the reduction in the horizontal dimension of the hoist-
way 1 can be made.

[0024] In addition, the first and second main ropes 9,
10 are respectively wrapped around the drive sheave 8
in such a manner that at least a part of the force received
by the rotation shaft 7 from the individual first main ropes
9 and a part of the force received by the rotation shaft 7
from the individual second main ropes 10 are counter-
acted with each other. As a result, the load which is sub-
stantially supported by the rotation shaft 7 of the drive
sheave 8 can be decreased, and the reduction in size of
the drive unit 5 can be made. From these reasons, it is
possible to achieve the space saving of the hoistway 1.
[0025] Moreover, the contact wrap portions 20 of the
first main ropes 9 and the contact wrap portions 21 of the
second main ropes 10 are disposed in symmetry with
respect to the rotation shaft 7 of the drive sheave 8 in the
plane of projection in a direction along the rotation shaft
7 of the drive sheave 8, so the force received by the
rotation shaft 7 from the first main ropes 9 and the force
received by the rotation shaft 7 from the second main
ropes 10 can be counteracted with each other in an ef-
fective manner, thereby making it possible to further re-
duce the size of the drive unit 5.

[0026] Further, the first car rope stop member 16 with
the first car hanging end portions 9a being connected
therewith and the second car rope stop member 17 with
the second car hanging end portions 10a being connect-
ed therewith are mounted on the car 2, and the first and
second car rope stop members 16, 17 are disposed in
symmetry with respect to the center of the car 2 in the
vertical projection plane of the hoistway 1. With such an
arrangement, itis possible to hang the car 3 in a stabilized
manner.

Embodiment 2.

[0027] Fig. 3 is a perspective view that shows an ele-
vator apparatus according to a second embodiment of
the present invention. In this figure, a machine room like
in the first embodiment is not provided in an upper portion
ofahoistway 1. Thatis, the elevator apparatus according
to the second embodiment is constructed as a machine
room-less elevator. In addition, a drive unit 5, a first car
side deflection wheel 11, a second car side deflection
wheel 12, afirst weight side deflection wheel 13, a second
weight side deflection wheel 14 and a horizontal deflec-
tion wheel 15 are all arranged in the upper portion of the
hoistway 1.

[0028] Fig. 4 is a top plan view of the elevator appara-
tus of Fig. 3. In these figures, portions of first main ropes
9 wrapped around the horizontal defection wheel 15 and
portions of the first main ropes 9 wrapped around a drive
sheave 8 are bent in the same direction with respect to
each other. In addition, portions of the first main ropes 9
between the drive sheave 8 and the first weight side de-



7 EP 2 022 744 A1 8

flection wheel 13 and portions of the first main ropes 9
between the drive sheave 8 and the first car side deflec-
tion wheel 11 cross each other in a vertical projection
plane of the hoistway 1. In this example, portions of the
firstmain ropes 9 between the horizontal deflection wheel
15 and the first weight side deflection wheel 13 and the
portions of the first main ropes 9 between the drive
sheave 8 and the first car side deflection wheel 11 cross
each other.

[0029] The first and second main ropes 9, 10 are
wrapped around the drive sheave 8 in such a manner
that contact wrap portions 20 of the first main ropes 9
and contact wrap portions 21 of the second main ropes
10 clamp the rotation shaft 7 therebetween in the plane
of projection in the direction along the rotation shaft 7.
Here, note that in this example, the individual positions
of the contact wrap portions 20 of the first main ropes 9
and the contact wrap portions 21 of the second main
ropes 10 deviate from their completely symmetrical po-
sitions with respect to the rotation shaft 7. The construc-
tion of this embodiment other than the above is similar
to that of the first embodiment.

[0030] In such an elevator apparatus, the portions of
the first main ropes 9 between the horizontal deflection
wheel 15 and the first weight side deflection wheel 13
and the portions of the first main ropes 9 between the
drive sheave 8 and the first car side deflection wheel 11
cross each other in the vertical projection plane of the
hoistway 1, so the portions of the first main ropes 9
wrapped around the horizontal defection wheel 15 and
the portions of the first main ropes 9 wrapped around the
drive sheave 8 can be bent in the same direction with
respect to each other, thereby making it possible to in-
crease the life span of the first main ropes 9.

[0031] In addition, the drive unit 5, the first car side
deflection wheel 11, the first car side deflection wheel
12, the first weight side deflection wheel 13, the second
weight side deflection wheel 14 and the horizontal de-
flection wheel 15 are all arranged in the hoistway 1 at the
upper portion thereof, so a machine room can be elimi-
nated, and a further space saving of the hoistway 1 can
be made.

Embodiment 3.

[0032] Fig. 5is atop plan view that shows an elevator
apparatus according to a third embodiment of the present
invention. In this figure, portions of the first main ropes 9
between a drive sheave 8 and a horizontal deflection
wheel 15 and portions of the first main ropes 9 between
the drive sheave 8 and a first car side deflection wheel
11 cross each other in a vertical projection plane of a
hoistway 1. In addition, contact wrap portions 20 of the
first main ropes 9 and contact wrap portions 21 of the
second main ropes 10 are only partially overlapped with
each other as a main rope wrap portion 31 in the plane
of projection in a direction along a rotation shaft 7. The
construction of this embodiment other than the above is
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similar to that of the second embodiment.

[0033] Thus, even if the portions of the first main ropes
9 between the drive sheave 8 and the horizontal deflec-
tion wheel 15 and the portions of the first main ropes 9
between the drive sheave 8 and the first car side deflec-
tion wheel 11 cross each other in the vertical projection
plane of the hoistway 1, portions of the first main ropes
9 wrapped around the horizontal defection wheel 15 and
portions of the first main ropes 9 wrapped around the
drive sheave 8 can be bent in the same direction with
respect to each other. Accordingly, an increase in the life
span of the first main ropes 9 can be achieved.

[0034] In addition, the contact wrap portions 20 of the
first main ropes 9 and the contact wrap portions 21 of the
second main ropes 10 are only partially overlapped with
each other as a main rope wrap portion 31 in the plane
of projection in the direction along the rotation shaft 7,
S0 a contact area between each of the first and second
main ropes 9, 10 and the drive sheave 8 can be made
large. Accordingly, the prevention of slippage of the first
and second main ropes 9, 10 with respect to the drive
sheave 8 can be made.

[0035] Although in the above-mentioned respective
embodiments, the car 2 and the counterweight 3 are hung
by the first and second main ropes 9, 10 connected with
the car 2 and the counterweight 3, a car hanging wheel
and a weight hanging wheel may be provided on the car
2 and the counterweight 3, respectively, and the car 2
and the counterweight 3 may be hung by connecting the
individual end portions of the first and second main ropes
wrapped around the car hanging wheel and the weight
hanging wheel, respectively, with an upper portion in the
hoistway 1 and the machine room.

Claims

1. An elevator apparatus characterized by compris-
ing:

adrive unit that has a drive sheave which is driv-
en to rotate around a rotation shaft disposed
along a vertical direction;

a first main rope and a second main rope that
are respectively wrapped around the drive
sheave;

a common car that is hung on the first main rope
so as to be driven to move up and down in a
hoistway in accordance with the rotation of the
drive sheave;

a common counterweight thatis hung on the first
main rope so as to be driven to move up and
down in the hoistway in accordance with the ro-
tation of the drive sheave;

a first car side deflection wheel that guides the
first main rope to the car;

a second car side deflection wheel that guides
the second main rope to the car;
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a first weight side deflection wheel that guides
the first main rope;

a second weight side deflection wheel that
guides the second main rope to the counter-
weight; and

a horizontal defection wheel around which a por-
tion of the first main rope between the drive
sheave and the first weight side deflection wheel
is wrapped so as to deflect the direction of the
first main ropes;

wherein the first main ropes and the second
main rope are respectively wrapped around the
drive sheave in such a manner that at least a
part of a force received by the rotation shaft of
the drive sheave from the first main rope and at
least a part of a force received by the rotation
shaft of the drive sheave from the second main
rope are counteracted with each other.

2 The elevator apparatus as set forth in claim 1,
characterized in that the portion of the first
main rope which is wrapped around the drive
sheave in contact therewith, and the portion of
the second main rope which is wrapped around
the drive sheave in contact therewith, are dis-
posed in symmetry with respect to the rotation
shaft of the drive sheave in a plane of projection
thereof along the rotation shaft of the drive
sheave.

3 The elevator apparatus as set forth in claim 1,
characterized in that

a first car rope stop member with the first main
rope being connected therewith and a second
carrope stop member with the second main rope
being connected therewith are provided on the
car; and

the first and second car rope stop members are
disposed in symmetry with respect to a center
of the car in a vertical projection plane of the
hoistway.

4 The elevator apparatus as set forth in claim 1,
characterized in that a portion of the first main
rope between the drive sheave and the first
weight side deflection wheel and a portion of the
first main rope between the drive sheave and
the first car side deflection wheel cross each oth-
er in a vertical projection plane of the hoistway.
5 The elevator apparatus as set forth in claim 1,
characterized in that the portion of the first
main rope which is wrapped around the drive
sheave in contact therewith, and the portion of
the second main rope which is wrapped around
the drive sheave in contact therewith, are only
partially overlapped with each other in a plane
of projection along the rotation shaft of the drive
sheave.

6 The elevator apparatus as set forth in claim 1,
characterized in that the drive unit, the first car
side deflection wheel, the first car side deflection
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wheel, the first weight side deflection wheel, the
second weight side deflection wheel and the hor-
izontal deflection wheel are arranged in an upper
portion of the hoistway.
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