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(57) In an elevator apparatus, a drive device is ar- tor sheave. Further, the drive device and the deflector

ranged in a hoistway. The drive device has a rotatable
drive sheave. Further, a deflector sheave, which is
spaced from the drive sheave, is arranged in the hoist-
way. Amain rope for suspending a car and a counter-
weight is wound around the drive sheave and the deflec-

sheave are arranged outside the region of the car as
seen in the vertical projection plane of the hoistway. The
horizontal sectional area of the hoistway can be reduced
by adjusting the respective positions of the drive device
and deflector sheave.
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Description
Technical Field

[0001] The presentinvention relates to an elevator ap-
paratus in which a drive device (hoisting machine) for
raising and lowering a car and a counterweight are ar-
ranged in a hoistway (so-called machine room-less ele-
vator apparatus).

Background Art

[0002] Heretofore, in order to reduce the space occu-
pied by an elevator apparatus in a building, there has
been proposed a so-called machine room-less elevator
apparatus in which a hoisting machine is arranged in a
hoistway. In the conventional machine room-less eleva-
tor apparatus disclosed in JP 2593288 B, the hoisting
machine is arranged at a top portion of the hoistway; as
seen in a vertical projection of the hoistway, the hoisting
machine is arranged outside the region of the car. The
main rope for suspending the car and the counterweight
is wound around the drive sheave of the hoisting ma-
chine. A pair of car suspension sheaves are provided to
a bottom portion of the car. Further, a counterweight sus-
pension sheave is provided to a top portion of the coun-
terweight. Starting from one rope securing portion at a
top portion of the hoistway, the main rope is wound
around the car suspension sheaves, the drive sheave,
and the counterweight suspension sheave in the stated
order before reaching the other rope securing portion at
a top portion of the hoistway. The car is raised and low-
ered while being guided by a pair of car guide rails, and
the counterweightis raised and lowered while being guid-
ed by a pair of counterweight guide rails.

[0003] In the elevator apparatus described above,
however, the main rope extending from the drive sheave
is directly wound around the car suspension sheaves and
the counterweight suspension sheave Thus, as seen in
the vertical projection plane of the hoistway, the drive
sheave must be.arranged in close proximity to the car
suspension sheaves and the counterweight suspension
sheave, resulting in restricting the range where the hoist-
ing machine can be installed in the hoistway.

[0004] Further, the car guide rails and the counter-
weight guide rails are normally arranged between the car
suspension sheaves and the counterweight suspension
sheave. Accordingly, to secure the installation space for
the hoisting machine, it is necessary to enlarge the hor-
izontal cross-sectional area of the hoistway, and the
above-described restriction on the range where the hoist-
ing machine can be installed also hinders reductions in
the space required by the hoistway.

Disclosure of the Invention

[0005] The present invention has been made to over-
come the problems described above, and therefore it is
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an obj ect of the present invention to provide an elevator
apparatus capable of enlarging a range where the hoist-
ing machine can be installed in the hoistway and achiev-
ing a reduction in requisite hoistway space.

[0006] An elevator apparatus according to the present
invention includes: a car and a counterweight that are
capable of being raised and lowered in a hoistway; a
drive device having a drive sheave and arranged outside
a region of the car as seen in a vertical projection plane
of the hoistway, for raising and lowering the car and the
counterweight; a deflector sheave spaced from the drive
sheave and arranged outside the region of the car as
seen in the vertical projection plane of the hoistway; and
a main rope wound around the drive sheave and the de-
flector sheave, for suspending the car and the counter-
weight.

Brief Description of the Drawings
[0007]

Fig. 1 is a longitudinal sectional view showing an
elevator apparatus according to Embodiment 1 of
the present invention;

Fig. 2 is a cross sectional view showing the elevator
apparatus of Fig. 1;

Fig. 3 is a longitudinal sectional view showing an
elevator apparatus according to Embodiment 2 of
the present invention;

Fig. 4 is a cross sectional view showing the elevator
apparatus of Fig. 3;

Fig. 5 is a longitudinal sectional view showing an
elevator apparatus according to Embodiment 3 of
the present invention;

Fig. 6 is a cross sectional view showing the elevator
apparatus of Fig. 5.

Best Mode for carrying out the Invention

[0008] Hereinbelow, preferred embodiments of the
present invention are described with reference to the
drawings.

Embodiment 1

[0009] Fig. 1is a longitudinal sectional view showing
an elevator apparatus according to Embodiment 1 of the
present invention, and Fig. 2 is a cross sectional view
showing the elevator apparatus of Fig. 1.

[0010] Referring to the figures, a pair of car guide rails
2a, 2b and a pair of counterweight guide rails 3a, 3b are
provided in a hoistway 1. A car 4 is arranged between
the car guide rails 2a, 2b, and a counterweight 5 is ar-
ranged between the counterweight guide rails 3a, 3b.
The car 4 is guided by the car guide rails 2a, 2b as it is
raised and lowered in the hoistway 1. The counterweight
5 is guided by the counterweight guide rails 3a, 3b as it
is raised and lowered in the hoistway 1.
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[0011] It should be noted that the elevator apparatus
shown in Figs. 1 and 2 is a counterweight side drop type
elevator apparatus in which the car 4 and the counter-
weight 5 are adjacent to each other with respect to the
width direction of the car 4 as seen in the vertical projec-
tion plane of the hoistway 1. Further, as seen in the ver-
tical projection plane of the hoistway 1, the line connect-
ing the car guide rails 2a, 2b to each other is perpendic-
ular to the line connecting the counterweight guide rails
3a, 3b to each other (Fig. 2).

[0012] A horizontally extending support member 6 is
fixed to top portions of the counterweight guide rails 3a,
3b. A drive device (hoisting machine) 7 for raising and
lowering the car 4 and the counterweight 5 is supported
on the support member 6. The drive device 7 has a drive
device main body 8 including a motor, and a drive sheave
9 that is rotated by the drive device main body 8. Further,
the drive device 7 is a hoisting machine whose dimension
in the axial direction of the drive sheave 9 is smaller than
its dimension in the direction perpendicular to the axis of
the drive sheave 9, that is, the drive device 7 is a thin
hoisting machine. Further, the drive device 7 is arranged
above the counterweight 5. Furthermore, as seen in the
vertical projection plane of the hoistway 1, the drive de-
vice 7 is arranged outside the region of the car 4 and
inside the region of the counterweight 5 (Fig. 2). In this
example, the drive device 7 is arranged such that, as
seen in the vertical projection plane of the hoistway 1,
the axis of the drive sheave 9 passes through the center
of the line connecting the counterweight guide rails 3a,
3b to each other (Fig. 2).

[0013] Provided at a top portion of the counterweight
guide rail 3a is a deflector sheave 10 that is arranged
spaced from the drive sheave 9. As seen in the vertical
projection plane of the hoistway 1, the deflector sheave
10 is arranged outside the respective regions of the car
4 and counterweight 5 (Fig. 2). Further, as seen in the
vertical projection plane of the hoistway 1, the deflector
sheave 10 is arranged within the range of the thickness
of the counterweight 5 (the length of the counterweight
5 with respect to the direction perpendicular to the line
connecting the counterweight guide rails 3a, 3b to each
other) and at a position that is farther away from the car
4 than the car guide rail 2a and farther away from the
counterweight 5 than the counterweight guide rail 3a (Fig.
2).

[0014] A plurality of main ropes 11 are wound around
the drive sheave 9. Provided at a lower end portion of
the car 4 are a pair of car suspension sheaves 12 around
which the main ropes 11 are wound. Provided atan upper
end portion of the counterweight 5 is a counterweight
suspension sheave 13 around which the main ropes 11
are wound. In this example, the line connecting the car
suspension sheaves 12 to each other extends parallel to
theline connecting the car guide rails 2a, 2b to each other.
[0015] Afirst rope securing portion 14 is fixed to a top
portion of the car guide rail 2b. A second rope securing
portion 15 is fixed to the support member 6. Each main
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rope 11 has a first end portion 11a connected to the first
rope securing portion 14, and a second end portion 11b
connected to the second rope securing portion 15. Fur-
ther, starting from the first end portion 11a, the main ropes
11 are wound around the pair of car suspension sheaves
12, the deflector sheave 10, the drive sheave 9, and the
counterweight suspension sheave 13 in the stated order
before reaching the second end portion 11b. That is, the
main ropes.11 are wound around the drive sheave 9 and
the deflector sheave 10, thus suspending the car 4 on
one end side and the counterweight 5 on the other end
side. Further, each.main rope 11 has an outer layer por-
tion (covering material) (not shown) formed of a high-
friction material (resin) having a high friction coefficient
in order to prevent slippage of the main rope 11 with
respect to the pair of car suspension sheaves 12, the
deflector sheave 10, the drive sheave 9, and the coun-
terweight suspension sheave 13.

[0016] In the elevator apparatus as described above,
as seen in the vertical projection plane of the hoistway
1, the drive device 7 and the deflector sheave 13 are
arranged outside the region of the car 4, whereby the car
4 can be raised to a position where the ceiling level of
the car 4 exceeds the installation heights of the drive
device 7 and deflector sheave 13. Furthermore, as seen
in the vertical projection plane of the hoistway 1, the drive
sheave 9 can be arranged at a spacing from the car sus-
pension sheaves 12, which makes it unnecessary to ar-
range the drive sheave 9 in close proximity to both the
car suspension sheaves 12 and the counterweight sus-
pension sheave 13, whereby the range where the drive
device 7 can be installed in the hoistway 1 can be en-
larged. As a result, the drive device 7 can be arranged
ataposition closer to the car 4 while avoiding interference
with the car guide rail 2a, the counterweight guide rail
3a, and the like, thereby achieving a reduction in the
space required by the hoistway 1.

[0017] Further, by changing the respective positions
of the deflector sheave 10, the car suspension sheaves
12, and the car guide rails 2a, it is possible to widen the
spacing between the counterweight guide rails 3a, 3b,
and to enlarge the dimension in the thickness direction
of the counterweight 5, whereby the dimension in the
thickness direction of the counterweight 5 can be re-
duced. Accordingly, a reduction in the requisite space of
the hoistway 1 can be achieved.

[0018] Further, as seen in the vertical projection plane
of the hoistway 1, the drive device 7 is arranged within
the region of the counterweight 5, thus enabling efficient
utilization of space with respect to the vertical direction
of the hoistway 1. Further, the drive device 7 can be ar-
ranged within the range of the thickness of the counter-
weight 5, thus allowing a further reduction in the requisite
space of the hoistway 1.

[0019] Further, each main rope 11 has the outer layer
portion formed of a high-friction material, thereby making
it possible to prevent slippage of the main rope 11 with
respect to the drive sheave 9, the deflector sheave 10,
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the pair of car suspension sheaves 12, and the counter-
weight suspension sheave 13.

[0020] While in the above-described example the en-
tirety of the drive device 7 is arranged within the region
of the counterweight 5 as seen in the vertical projection
plane of the hoistway 1, as long as a reduction in the
horizontal sectional area of the hoistway 1 can be
achieved, it is also possible to arrange a part of the drive
device 7 within the region of the counterweight 5 or to
arrange the drive device 7 outside the region of the coun-
terweight 5.

[0021] Further, while in the above-described example
the line connecting the car suspension sheaves 12 to
each other is parallel to the line connecting the car guide
rails 2a, 2b to each other, as seeninthe vertical projection
plane of the hoistway 1, the line connecting the car sus-
pension sheaves 12 to each other may be inclined with
respect to the line connecting the car guide rails 2a, 2b
to each other, with the car suspension sheaves 12 being
arranged at symmetrical positions about the center of
gravity of the car 4.

Embodiment 2

[0022] Fig. 3 is a longitudinal sectional view showing
an elevator apparatus according to Embodiment 2 of the
present invention, and Fig. 4 is a cross sectional view
showing the elevator apparatus of Fig. 3. The elevator
apparatus shown in Figs. 3 and 4 is a counterweight rear
drop type elevator apparatus in which, as seen in the
vertical projection plane of a hoistway 1, a car 4 and a
counterweight 5 are adjacent to each other with respect
to the depth direction of the car 4. Further, as seen in the
vertical projection plane of the hoistway 1, the line con-
necting counterweight guide rails 3a, 3b to each other
extends parallel to the line connecting car guide rails 2a,
2b to each other (Fig. 4).

[0023] A support member 6 is fixed to top portions of
the counterweight guide rails 3a, 3b. A drive device 7 is
supported on the support member 6. The drive device 7
has a drive device main body 8 and a drive sheave 9 that
is rotated by the drive device main body 8. Further, as
seen in the vertical projection plane of the hoistway 1,
the drive device 7 is arranged outside the region of the
car 4 and inside the region of the counterweight 5 (Fig. 4).
[0024] Provided at a top portion of the counterweight
guide rail 3b is a deflector sheave 21 spaced from the
drive sheave 9. As seen in the vertical projection plane
of the hoistway 1, the deflector sheave 21 is arranged
outside the respective regions of the car 4 and counter-
weight 5 and within the range of the thickness of the coun-
terweight 5 (the thickness of the counterweight 5 with
respect to the direction perpendicular to the line connect-
ing the counterweight guide rails 3a, 3b to each other).

[0025] A pair of car suspension sheaves 12 are pro-
vided at a lower end portion of the car 4. One of the car
suspension sheaves 12 is arranged in close proximity to
the deflector sheave 21 as seen in the vertical projection
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plane of the hoistway 1. As seen in the vertical projection
plane of the hoistway 1, the line connecting the car sus-
pension sheaves 12 to each other is inclined with respect
to the width direction of the car 4 and passes through a
position near the center of gravity of the car 4 (Fig. 4).
[0026] A counterweight suspension sheave 13 is pro-
vided at a lower end portion of the counterweight 5. The
respective axes of the drive sheave 9, counterweight sus-
pension sheave 13, and deflector sheave 21 are parallel
to each other.

[0027] Afirst rope securing portion 14 is fixed at a top
portion of the hoistway 1. A second rope securing portion
15 is fixed to the support member 6. A first end portion
11a of a main rope 11 is connected to the first rope se-
curing portion 14 and the second end portion 11b of the
main rope 11 is connected to the second rope securing
portion 15. Starting from the first end portion 11a, the
main rope 11 is wound around the pair of car suspension
sheaves 12, the deflector sheave 21, the drive sheave
9, and the counterweight suspension sheave 13 in the
stated order before reaching the second end portion 11b.
Otherwise, Embodiment 2 is of the same construction as
Embodiment 1.

[0028] In the elevator apparatus as described above,
the drive device 7 and the deflector sheave 21 are ar-
ranged outside the region of the car 4 as seen in the
vertical projection plane of the hoistway 1, whereby, as
in Embodiment 1, the range where the drive device 7 can
be installed in the hoistway 1 can be enlarged, thus al-
lowing a reduction in the requisite space of the hoistway
1.

Embodiment 3

[0029] Fig. 5 is a longitudinal sectional view showing
an elevator apparatus according to Embodiment 3 of the
present invention, and Fig. 6 is a cross sectional view
showing the elevator apparatus of Fig. 5. In this example,
a pair of return pulleys, a first return pulley 31 and a sec-
ond return pulley 32, is provided at a top portion of a
hoistway 1. As seen in the vertical projection plane of the
hoistway 1, thefirstreturn pulley 31 and the second return
pulley 32 are arranged outside the respective regions of
a car 4 and a counterweight 5 (Fig. 6). The respective
axes of the first return pulley 31 and second return pulley
32 are perpendicular to the axis of a deflector sheave 21.
Further, as seen in the vertical projection plane of the
hoistway 1, the line connecting the respective centers of
the first return pulley 31 and second return pulley 32 is
perpendicular to the line connecting the respective cent-
ers of a drive sheave 9 and the deflector sheave 21 (Fig.
6). Furthermore, the first return pulley 31 is positioned
lower than the second return pulley 32 and, as seen in
the vertical projection plane of the hoistway 1, arranged
on the deflector sheave 21 side with respect to second
return pulley 32.

[0030] Starting from its first end portion 11a, a main
rope 11 is wound around a pair of car suspension
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sheaves 12, the second return pulley 32, the first return
pulley 31, the deflector sheave 21, the drive sheave 9,
and a counterweight suspension sheave 13 in the stated
order before reaching a second end portion 11b. Other-
wise, Embodiment 3 is of the same construction as Em-
bodiment 1.

[0031] In the elevator apparatus as described above,
as seen in the vertical projection plane of the hoistway
1, the first return pulley 31 and the second return pulley
32, around each of which the main rope 11 is wound, are
arranged outside the region of the car 4, whereby the car
4 can be raised to a position where the ceiling level of
the car 4 exceeds the installation heights of the first and
second return pulleys 31, 32. Moreover, each car sus-
pension sheave 12 can be arranged at a spacing from
the deflector sheave 21 as seen in the vertical projection
plane of the hoistway 1, thereby enhancing the degree
of freedom in the arrangement of the car suspension
sheaves 12 in the car 4.

[0032] While in the above-described example the pair
of the first and second return pulleys 31, 32 is provided
in the hoistway 1, two or more pairs of the firstand second
return pulleys 31, 32 may also be provided in the hoistway
1.

Claims

1. An elevator apparatus characterized by compris-
ing:

a car and a counterweight that are capable of
being raised and lowered in a hoistway;

a drive device having a drive sheave and ar-
ranged outside a region of the car as seen in a
vertical projection plane of the hoistway, for rais-
ing and lowering the car and the counterweight;
adeflector sheave spaced from the drive sheave
and arranged outside the region of the car as
seen in the vertical projection plane of the hoist-
way; and

amain rope wound around the drive sheave and
the deflector sheave, for suspending the car and
the counterweight.

2. An elevator apparatus according to Claim 1, char-
acterized in that at least a part of the drive device
is arranged inside a region of the counterweight as
seen in the vertical projection plane of the hoistway.

3. An elevator apparatus according to Claim 1 or 2,
characterized by further comprising a pair of return
pulleys around which the main rope is wound and
which are arranged outside the region of the car as
seen in the vertical projection plane of the hoistway.

4. An elevator apparatus according to any one of
Claims 1 through 3, characterized in that the main
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rope has an outer layer portion formed of a high-
friction material.
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