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(54) Elevator

(57)  An elevator comprises:

a car (1) ascending and descending inside a hoistway;
a counterweight (20) ascending and descending inside
said hoistway interdependently with said car (1);

a car rope (21) by which said car (1) and said counter-
weight (20) are suspended inside said hoistway; and

a hoisting machine (22a, 22b) mounted to said counter-
weight (20) for raising and lowering said car (1) and said
counterweight (20) by moving said car rope (21),

wherein said elevator further comprises:

a hoisting machine rope (27a, 27b) having an upper end
portion connected directly or indirectly to a ceiling of said
hoistway, alower end portion connected to a floor surface
of said hoistway, and an intermediate portion wound onto
said hoisting machine (22a, 22b).
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Description

TECHNICAL FIELD

[0001] The present invention relates to an elevator in
which a hoisting machine for raising and lowering a car
and a counterweight is mounted to the counterweight.

BACKGROUND ART

[0002] Figure 3 is a perspective of a conventional el-
evator shown in International Publication No. WO
00/53520 (Pamphlet).

[0003] The elevator includes: a car 1 ascending and
descendinginside a hoistway; a counterweight 5 ascend-
ing and descending inside the hoistway interdependently
with the car 1; a rope 3 by which the car 1 and the coun-
terweight 5 are suspended inside the hoistway; a hoisting
machine 10 mounted to the counterweight 5 for raising
and lowering the car 1 and the counterweight 5 by the
rope 3; and a control apparatus 11 mounted to the coun-
terweight 5 for controlling driving of the hoisting machine
10.

[0004] The car 1 is guided so as to be movable in a
vertical direction of the hoistway by means of car rails 7
extending in the vertical direction and guide shoes (not
shown) and guide rollers (not shown) disposed on sides
of the car 1 near the car rails 7. The counterweight 5 is
also similarly guided so as to be movable in a vertical
direction of the hoistway by means of guide rails 8 ex-
tending in the vertical direction and rollers 9.

[0005] The rope 3 has one end portion fixed to a hoist-
way ceiling, and is suspended on top portion pulleys 4
by means of a pulley 2 fixed to a bottom surface of the
car 1. The rope 3 also suspends an upper portion pulley
6 on the counterweight 5, and an end portion thereof is
fixed to the hoistway ceiling.

[0006] In the above elevator, one of the rollers 9 con-
tacting the guide rails 8 is connected to the hoisting ma-
chine 10, and the counterweight 5, the hoisting machine
10, and the control apparatus 11 are moved in the vertical
direction by rotating the roller 9 by driving the hoisting
machine 10, and the car 1 is also moved in an opposite
direction together with that movement.

[0007] In an elevator configured as described above,
the hoisting machine 10 is mounted to the counterweight
5, and the hoisting machine 10 itself serves part of the
function of the counterweight 5, but one problem has
been that a special hoisting machine 10 answering to
specifications such as capacity, speed, etc., of the car 1
must be mounted to the counterweight 5.

[0008] Because the car 1 and the counterweight 5 are
suspended by a single rope 3, another problem has been
that it is not possible to select a rope that is optimum for
both the car 1 and the counterweight 5.
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DISCLOSURE OF INVENTION

[0009] The present invention aims to solve the above
problems and an object of the present invention is to pro-
vide an elevator not necessarily requiring a hoisting ma-
chine specifically for a given set of elevator specification
modifications such as capacity, speed, etc., of a car.
[0010] Anotherobject of the presentinvention is to pro-
vide an elevator enabling a rope that is optimum for a car
and for a hoisting machine to be selected by providing a
separate rope for each.

[0011] According to one aspect, there is disclosed an
elevator including: a car ascending and descending in-
side a hoistway; a counterweight ascending and de-
scending inside the hoistway interdependently with the
car; a rope by which the car and the counterweight are
suspended inside the hoistway; and a hoisting machine
mounted to the counterweight for raising and lowering
the car and the counterweight by the rope, wherein: a
plurality of the hoisting machines are mounted to the
counterweight.

[0012] According to the presentinvention, there is pro-
vided an elevator including: a car ascending and de-
scending inside a hoistway; a counterweight ascending
and descending inside the hoistway interdependently
with the car; a car rope by which the car and the coun-
terweight are suspended inside the hoistway; and a hoist-
ing machine mounted to the counterweight for raising
and lowering the car and the counterweight by moving
the car rope, wherein the elevator further includes: a
hoisting machine rope having an upper end portion con-
nected directly or indirectly to a ceiling of the hoistway,
a lower end portion connected to a floor surface of the
hoistway, and an intermediate portion wound onto the
hoisting machine.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

Figure 1 is a structural diagram of an elevator ac-
cording to Embodiment 1 of the present invention;
Figure 2 is a partial front elevation of the elevator in
Figure 1; and

Figure 3 is a perspective of a conventional elevator.

BEST MODE FOR CARRYING OUT THE INVENTION

[0014] A preferred embodiment of the present inven-
tion will now be explained with reference to the drawings,
and members and portions identical to or corresponding
to those in the conventional configuration will be ex-
plained using identical numbering.

Embodiment 1

[0015] Figure 1 is a structural diagram of an elevator
according to Embodiment 1 of the present invention.
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[0016] This elevator includes: a car 1 ascending and
descending inside a hoistway; a counterweight 20 as-
cending and descending inside the hoistway interde-
pendently with the car 1; two hoisting machines 22a and
22b mounted to the counterweight 20; a control appara-
tus 11 mounted to the hoisting machines 22a and 22b
for controlling driving of the hoisting machines 22a and
22b; a car rope 21 having one end portion connected to
the car 1, and another end portion connected to the con-
trolapparatus 11 via a suspension sheave 23 and areturn
sheave 24; and hoistingmachine ropes 27aand 27b each
having an upper end portion connected to a ceiling of the
hoistway by means of a tension controller 26, a lower
end portion connected to a floor surface of the hoistway,
and an intermediate portion wound onto a respective
hoisting machine 22a or 22b.

[0017] The hoisting machines 22a and 22b have iden-
tical specifications. Furthermore, the counterweight 20,
the hoisting machines 22a and 22b, and the control ap-
paratus 11 are already integrated before installation in
the elevator, in other words, before shipping from a fac-
tory, and constitute a counterweight main body 25.
[0018] The hoisting machines 22a and 22b fit inside
an external shape of the counterweight 22 when viewed
along an extended line of the hoistway.

[0019] The hoisting machine ropes 27a and 27b are
ropes made of a resin, or ropes coated with a resin, are
flexible, and can be wound 360 degrees around the hoist-
ing machines 22a and 22b, and constant tension is al-
ways provided in the hoisting machine ropes 27a and
27b by the tension controllers 26, even against age-re-
lated stretching, vibration, etc.

[0020] In the above elevator, when the hoisting ma-
chines 22a and 22b are driven simultaneously in a coun-
terclockwise direction in Figure 1, for example, the coun-
terweight main body 25 including the hoisting machines
22a and 22b onto which the hoisting machine ropes 27a
and 27b are wound ascends, and the car 1 descends
interdependently with the counterweight main body 25.
[0021] When the hoisting machines 22a and 22b are
rotated in a clockwise direction in Figure 1, the counter-
weight main body 25 including the hoisting machines 22a
and 22b onto which the hoisting machine ropes 27a and
27b are wound descends, and the car 1 ascends inter-
dependently with the counterweight main body 25.
[0022] In an elevator configured as described above,
two identical hoisting machines 22a and 22b are mounted
to the counterweight 20, and capacity and speed of the
car 1 are handled by the two hoisting machines 22a and
22b being driven simultaneously rather than by a hoisting
machine having special specifications. By adopting a
configuration of this kind, it is not necessary to prepare
a hoisting machine having special specifications for the
capacity and speed of the car.

[0023] Because the hoisting machines 22a and 22b
are identical to each other (in shape, dimensions, and
output), installation work and parts management are sim-
plified, and maintenance is also facilitated.
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[0024] The hoisting machine ropes 27a and 27b and
the car rope 21 are separate, enabling ropes that are
optimum for their respective operating conditions to be
selected, and the loads on the ropes 27a and 27b and
the car rope 21 are reduced proportionately, enabling
extended service life, and also there is no need to replace
all of the ropes together, making it sufficient that only
ropes requiring replacement be replaced.

[0025] Because tension controllers 26 for disposing
the hoisting machine ropes 27a and 27b under tension
are fixed to the ceiling, and tension in the hoisting ma-
chine ropes 27a and 27b is adjusted by these tension
controllers 26 so as to be always constant, the hoisting
machine ropes 27a and 27b are prevented from dislodg-
ing from the hoisting machines 22a and 22b in an axial
direction during driving of the hoisting machines 22a and
22b, etc., reliably transmitting driving force from the hoist-
ing machines 22a and 22b as hoisting force to the coun-
terweight main body 25 and the car 1.

[0026] Because the hoisting machine ropes 27a and
27b are flexible ropes, the hoisting machine ropes 27a
and 27b can be simply wound around the hoisting ma-
chines 22a and 22b, which have a small radius of curva-
ture.

[0027] Because the hoisting machines 22a and 22b
have external dimensions that fit inside the external
shape of the counterweight 20 when viewed along an
extended line of the hoistway, it is not necessary to in-
crease horizontal surface area for the hoisting machines
22a and 22b.

[0028] Becausethe counterweight 20, the hoisting ma-
chines 22a and 22b, and the control apparatus 11 are
already integrated before installation, on-site installation
time for the counterweight 20, the hoisting machines 22a
and 22b, and the control apparatus 11 is shortened.
Moreover, the counterweight 20 and the hoisting ma-
chines 22a and 22b may also be integrated in advance
before installation, and the hoisting machines 22a and
22b and the control apparatus 11 may also be integrated.
[0029] Moreover, in the above embodiment, an eleva-
tor was explained in which two hoisting machines 22a
and 22b are mounted to the counterweight 20, and a car
rope 21 and hoisting machine ropes 27a and 27b are
provided, but a plurality of hoisting machines may also
be mounted to a counterweight in an elevator in which a
car and the counterweight are suspended by a single
rope.

[0030] A car may also be suspended by a car rope,
and a hoisting machine suspended by a hoisting machine
rope, in an elevator in which one hoisting machine is
mounted to a counterweight.

[0031] There may also be three or more hoisting ma-
chines.

[0032] End portions of the hoisting machine ropes may
also be fixed directly onto the hoistway ceiling.

[0033] In the above embodiment, the control appara-
tus 11is mounted to the counterweight 20, but the present
invention can of course be applied to an elevator in which
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the control apparatus 11 is not mounted to a counter-
weight.

INDUSTRIAL APPLICABILITY

[0034] As explained above, the present invention is
useful in an elevator in which a hoisting machine is
mounted to a counterweight due to the fact that it is not
necessary to provide a hoisting machine having special
specifications.

Claims
1. An elevator comprising:

a car (1) ascending and descending inside a
hoistway;

a counterweight (20) ascending and descending
inside said hoistway interdependently with said
car (1);

a car rope (21) by which said car (1) and said
counterweight (20) are suspended inside said
hoistway; and

a hoisting machine (22a, 22b) mounted to said
counterweight (20) for raising and lowering said
car (1) and said counterweight (20) by moving
said car rope (21),

wherein said elevator further comprises:

a hoisting machine rope (27a, 27b) having an
upper end portion connected directly or indirect-
ly to a ceiling of said hoistway, a lower end por-
tion connected to a floor surface of said hoist-
way, and an intermediate portion wound onto
said hoisting machine (22a, 22b).

2. The elevator according to Claim 1, wherein:
a control apparatus (11) for controlling driving
of said hoisting machine (22a, 22b) is mounted

to said counterweight (20).

3. The elevator according to either of Claims 1 or 2,
wherein:

a plurality of said hoisting machines (22a, 22b)
are mounted to said counterweight (20).

4. The elevator according to Claim 3, wherein:

a plurality of said hoisting machines (22a, 22b)
are identical to each other.

5. The elevator according to either of Claims 1 to 4,
wherein:
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a tension controller (26) for disposing said hoist-
ing machine rope (27a, 27b) under tension is
fixed to said ceiling, said upper end portion of
said hoisting machine rope (27a, 27b) being
connected to said tension controller (26).

The elevator according to any of Claims 1 to 5,
wherein:

said hoisting machine rope (27a, 27b) is a flex-
ible rope.

The elevator according to any of Claims 1 to 6,
wherein:

said hoisting machine (22a, 22b) fits within an
external shape of said counterweight (20) when
viewed along an extended line of said hoistway.

The elevator according to any of Claims 1 to 7,
wherein:

at least two of said counterweight (20), said
hoisting machine (22a, 22b), and said control
apparatus (11) are previously integrated before
installation.
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FIG. 3
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