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(54) ELEVATOR EQUIPMENT

(57) In an elevator apparatus, a car and a counter-
weight are suspended at mutually-differing roping ratios
such that a hoisting zone of the counterweight is shorter
than a hoisting zone of the car, and an equipment instal-
lation space is secured inside a hoistway by making use
of the difference between the hoisting zone of the car
and the counterweight.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an elevator
apparatus in which equipment is installed inside a hoist-
way.

BACKGROUND ART

[0002] A machine-roomless elevator in which a ma-
chine room is not disposed in an upper portion of a hoist-
way is disclosed in Japanese Patent Laid-Open No. HEI
7-10434 (Gazette), for example. In machine-roomless
elevators of this kind, a driving machine and a control
panel, etc., are disposed using vacant space inside the
hoistway.
[0003] However, in conventional machine-roomless
elevators, since the vacant space inside the hoistway is
restrictive, it is difficult to dispose the driving machine
and the control panel there, and the driving machine and
the control panel are subject to constraints on size and
shape. Consequently, it has been difficult to apply ma-
chine-roomless elevators to highly-functional, high-per-
formance elevators using large hoisting machines, con-
trol panels, etc., or using a plurality of control panels,
etc.

DISCLOSURE OF THE INVENTION

[0004] The present invention aims to solve the above
problems and an object of the present invention is to
provide an elevator apparatus enabling a large equip-
ment installation space to be secured inside a hoistway.
[0005] In order to achieve the above object, according
to one aspect of the present invention, there is provided
an elevator apparatus including: a driving machine hav-
ing a drive sheave; a main rope wound onto the driving-
machine; and a car and a counterweight suspended in-
side a hoistway by the main rope so as to be raised and
lowered inside the hoistway by a driving force from the
driving machine, wherein: the car and the counterweight
are suspended at mutually-differing roping ratios such
that a hoisting zone of the counterweight is shorter than
a hoisting zone of the car; and an equipment installation
space is secured inside the hoistway by making use of
the difference between the hoisting zone of the car and
the hoisting zone of the counterweight.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

Figure 1 is a schematic structural diagram showing
an elevator apparatus according to Embodiment 1
of the present invention;
Figure 2 is a front elevation showing an elevator ap-
paratus according to Embodiment 2 of the present

invention;
Figure 3 is a plan showing the elevator apparatus
in Figure 2;
Figure 4 is a schematic structural diagram showing
an elevator apparatus according to Embodiment 3
of the present invention;
Figure 5 is a front elevation showing an elevator ap-
paratus according to Embodiment 4 of the present
invention;
Figure 6 is a plan showing the elevator apparatus
in Figure 5;
Figure 7 is a schematic structural diagram showing
an elevator apparatus according to Embodiment 5
of the present invention; and
Figure 8 is a schematic structural diagram showing
an elevator apparatus according to Embodiment 6
of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0007] Preferred embodiments of the present inven-
tion will now be explained with reference to the draw-
ings.

Embodiment 1

[0008] Figure 1 is a schematic structural diagram
showing an elevator apparatus according to Embodi-
ment 1 of the present invention. In the figure, a pair of
car guide rails (not shown) and a pair of counterweight
guide rails 2 are installed inside a hoistway 1. A car 3 is
guided by the car guide rails so as to be raised and low-
ered inside the hoistway 1. A counterweight 4 is guided
by the counterweight guide rails 2 so as to be raised and
lowered inside the hoistway 1.
[0009] A driving machine (a hoisting machine) 5 for
raising and lowering the car 3 and the counterweight 4
is disposed in an upper portion inside the hoistway 1.
The driving machine 5 has: a driving machine main body
6 including a motor; and a drive sheave 7 rotated by the
driving machine main body 6.
[0010] A plurality of main ropes 8 (only one is shown
in the figure) for suspending the car 3 and the counter-
weight 4 are wound around the drive sheave 7. The main
ropes 8 have car end portions 8a and counterweight end
portions 8b. The car end portions 8a are connected to
an upper portion of the car 3 by means of car rope fas-
teners 9.
[0011] A rope end supporting beam 10 is fixed to an
upper end portion of the counterweight guide rails 2. The
counterweight end portions 8b are connected to the
rope end supporting beam 10 by means of counter-
weight rope fasteners 11. A counterweight suspension
sheave 12 around which the main ropes 8 are wound is
disposed on an upper portion of the counterweight 4.
[0012] The car 3 is suspended inside the hoistway 1
using a 1:1 roping method. The counterweight 4 is sus-
pended inside the hoistway 1 using a 2:1 roping method.
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Thus, the hoisting zone of the counterweight 4 is shorter
than the hoisting zone of the car 3 (approximately half).
In other words, the counterweight 4 is raised and low-
ered below an intermediate portion in a vertical direction
of the hoistway 1.
[0013] An equipment installation space 13 is secured
above the counterweight 4 inside the hoistway 1 by mak-
ing use of the difference between the hoisting zone of
the car 3 and the hoisting zone of the counterweight 4.
A control panel 14 constituting equipment for controlling
activation of the driving machine 5 is disposed in this
equipment installation space 13. A portion of the driving
machine 5 is also disposed in the equipment installation
space 13.
[0014] In an elevator apparatus of this kind, because
the equipment installation space 13 is secured inside
the hoistway 1 by suspending the car 3 and the coun-
terweight 4 at mutually-differing roping ratios such that
the hoisting zone of the counterweight 4 is shorter than
the hoisting zone of the car 3 and making use of the
difference between the hoisting zones, a large equip-
ment installation space 13 can be secured inside the
hoistway 1. Consequently, a large driving machine 5 and
control panel 14 can be disposed, or a plurality of control
panels can be disposed, etc., enabling the range of ap-
plications for machine-roomless elevators to be broad-
ened.
[0015] Because the counterweight end portions 8b
are connected to the rope end supporting beam 10, the
main ropes 8 do not pass through the equipment instal-
lation space 13, and equipment such as the control pan-
el 14, etc., disposed in the equipment installation space
13 and the main ropes 8 will not interfere with each other.
[0016] Moreover, in the above example, the car 3 is
suspended by a 1:1 roping method and the counter-
weight 4 is suspended by a 2:1 roping method, but the
hoisting zone of the counterweight 4 need only be short-
er than the hoisting zone of the car 3 and the roping
ratios are not limited to this combination. For example,
the car 3 side may also be made 1:1 and the counter-
weight 4 side 4:1, or the car 3 side made 2:1 and the
counterweight 4 side 4:1, etc.
[0017] However, in order to make the hoisting zone of
the counterweight 4 shorter than the hoisting zone of the
car 3, if the roping ratio for the car 3 is n:1 and the roping
ratio for the counterweight 4 is m:1, n should be set to
less than m (n < m), where n and m are natural numbers.
[0018] An elevator apparatus such as that described
above is particularly effective for application to machine-
roomless elevators but can also be applied to elevator
apparatuses having a machine room, enabling various
kinds of equipment to be disposed in a large equipment
installation space.

Embodiment 2

[0019] Figure 2 is a front elevation showing an eleva-
tor apparatus according to Embodiment 2 of the present

invention, and Figure 3 is a plan showing the elevator
apparatus in Figure 2. In the figures, a pair of upper por-
tion supporting beams 15 and 16 are fixed horizontally
in an upper portion inside a hoistway 1. A driving ma-
chine 5 is supported on one of the upper portion sup-
porting beams 15 directly above a car 3. The driving ma-
chine 5 is disposed such that a rotating shaft of a drive
sheave 7 extends horizontally generally parallel to a di-
rection of frontage of the car 3 (left-to-right in Figures 2
and 3).
[0020] A rotatable deflection sheave 17 for directing
main ropes 8 from the drive sheave 7 to a counterweight
suspension sheave 12 is supported by the upper portion
supporting beams 15 and 16. The deflection sheave 17
is disposed such that a rotating shaft thereof extends
parallel to the rotating shaft of the drive sheave 7. The
deflection sheave 17 is also disposed so as to overlap
with the car 3 and a counterweight 4 in a vertical plane
of projection.
[0021] An equipment installation space 13 is secured
above the counterweight 4 inside the hoistway 1 by mak-
ing use of a difference between a hoisting zone of the
car 3 and a hoisting zone of the counterweight 4. First
and second control panels 18 and 19 constituting equip-
ment for controlling activation of the driving machine 5
are disposed in this equipment installation space 13.
The first and second control panels 18 and 19 are fixed
to a wall portion of the hoistway 1 at a distance from
each other in the direction of frontage of the car 3. The
rest of the construction is similar to that of Embodiment
1.
[0022] By disposing first and second control panels
18 and 19 in an equipment installation space 13 above
a counterweight 4 in this manner, increased functionality
and performance can be achieved in an elevator appa-
ratus. By dividing the control panel into a plurality of
parts, each individual control panel can be reduced in
size, enabling loading and mounting work during instal-
lation to be facilitated.
[0023] Moreover, three or more control panels can al-
so be disposed in an equipment installation space de-
pending on the size of the equipment installation space.

Embodiment 3

[0024] Next, Figure 4 is a schematic structural dia-
gram showing an elevator apparatus according to Em-
bodiment 3 of the present invention. In this example, a
resin-coated rope is used for main ropes 21. An outer
layer coating body composed of a high-friction resin ma-
terial is disposed on an outer peripheral portion of the
resin-coated rope. The outer layer coating body is con-
stituted by a high-friction resin material having a coeffi-
cient of friction greater than or equal to 0.2, such as a
polyurethane resin, for example. A rotatable deflection
sheave 22 for directing the main ropes 21 from a drive
sheave 7 to a counterweight suspension sheave 12 is
disposed in an upper portion inside a hoistway 1. The
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rest of the construction is similar to that of Embodiment
1.
[0025] In an elevator apparatus of this kind, because
a resin-coated rope is used for the main ropes 21, ample
traction capacity can be obtained even if a contact angle
of the main ropes 21 on the drive sheave 7 is small.

Embodiment 4

[0026] Figure 5 is a front elevation showing an eleva-
tor apparatus according to Embodiment 4 of the present
invention, and Figure 6 is a plan showing the elevator
apparatus in Figure 5. In the figures, a driving machine
5 is disposed in an upper portion inside a hoistway 1
such that a rotating shaft of a drive sheave 7 extends
generally parallel to a depth direction of a car 3. In a
vertical plane of projection, a driving machine main body
6 overlaps partially with the car 3, and the drive sheave
7 is disposed between the car 3 and a hoistway wall.
[0027] A lower portion return pulley 23 for turning
around main ropes 21 extending downward from the
drive sheave 7 and directing them upward is disposed
at a position that is lower than the driving machine 5
inside the hoistway 1. In a vertical plane of projection,
the lower portion return pulley 23 is disposed in line with
the drive sheave 7 between the car 3 and the hoistway
wall. A deflection sheave 24 for adjusting an approach
angle of the main ropes 21 to the drive sheave 7 is dis-
posed between the drive sheave 7 and the lower portion
return pulley 23.
[0028] A pair of upper portion supporting beams 25
and 26 are fixed horizontally in an upper portion inside
the hoistway 1. The upper portion supporting beams 25
and 26 are installed so as to be oblique relative to a di-
rection of frontage of the car 3. First and second upper
portion return pulleys 27 and 28 for turning around the
main ropes 21 extending upward from the lower portion
return pulley 23 and directing them toward the car 3 are
supported by the upper portion supporting beams 25
and 26. The rest of the construction is similar to that of
Embodiment 3.
[0029] In an elevator apparatus of this kind, the driving
machine 5 is disposed in an upper portion inside the
hoistway 1, and main ropes 21 extending downward
from the drive sheave 7 are turned around by the lower
portion return pulley 23 to extend upward, and the main
ropes 21 extending upward from the lower portion return
pulley 23 are turned around by the first and second up-
per portion return pulleys 27 and 28 and directed toward
the car 3. Consequently, a degree of freedom in the dis-
position of the driving machine 5 can be increased while
suspending the car 3 by 1:1 roping. The car 3 is also
suspended at a center of gravity, enabling it to be raised
and lowered stably.
[0030] In addition, the contact angle of the main ropes
21 on the drive sheave 7 can be increased, enabling
traction capacity to be increased. Thus, a diameter of
the drive sheave 7 can also be reduced, enabling instal-

lation space for the driving machine 5 to be reduced.

Embodiment 5

[0031] Next, Figure 7 is a schematic structural dia-
gram showing an elevator apparatus according to Em-
bodiment 5 of the present invention. In the figure, a car
compensating apparatus 31 is disposed between a low-
er portion of a car 3 and a hoistway wall. A counterweight
compensating apparatus 32 is disposed between a low-
er portion of a counterweight 4 and a hoistway wall. The
compensating apparatuses 31 and 32 have a compen-
sating rope or a counterbalancing chain, for example,
and compensate for weight imbalances in main ropes 8
depending on positions of the car 3 and the counter-
weight 4.
[0032] In an elevator apparatus of this kind, because
the car compensating apparatus 31 and the counter-
weight compensating apparatus 32 are disposed sepa-
rately, weight imbalances in the main ropes 8 can be
compensated for by a simple construction.

Embodiment 6

[0033] Next, Figure 8 is a schematic structural dia-
gram showing an elevator apparatus according to Em-
bodiment 6 of the present invention. In the figure, a com-
pensating rope fastener 33 is fixed to a lower portion of
a counterweight guide rail 2. A rotatable compensating
rope suspension sheave 34 is mounted to a lower por-
tion of a counterweight 4. A compensating rope 35 is
wound around the compensating rope suspension
sheave 34. The compensating rope 35 has: a first end
portion 35a connected to a lower portion of a car 3; and
a second end portion 35b connected to the compensat-
ing rope fastener 33.
[0034] A portion of the compensating rope 35 be-
tween the first end portion 35a and the compensating
rope suspension sheave 34 is suspended in a lower por-
tion inside a hoistway 1 so as to describe a U shape. A
guide member 36 for preventing excessive swinging of
the U-shaped portion is disposed in a lower portion in-
side the hoistway 1. The guide member 36 is disposed
so as to pass through the inside of the U-shaped portion
of the compensating rope 35.
[0035] A compensating apparatus according to Em-
bodiment 6 includes: the compensating rope fastener
33; the compensating rope suspension sheave 34; the
compensating rope 35; and the guide member 36. The
compensating rope 35 is connected to the car 3 by a 1:
1 roping method, and connected to the counterweight 4
by a 2:1 roping method, in a similar manner to main
ropes 21. The rest of the construction is similar to that
of Embodiment 3.
[0036] In an elevator apparatus of this kind, because
the compensating rope 35 are connected to the car 3
and the counterweight 4 at roping ratios similar to those
of the main ropes 21, weight imbalances in the main
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ropes 8 can be compensated more reliably.

Claims

1. An elevator apparatus comprising:

a driving machine having a drive sheave;
a main rope wound onto said driving machine;
and
a car and a counterweight suspended inside a
hoistway by said main rope so as to be raised
and lowered inside said hoistway by a driving
force from said driving machine,

wherein:

said car and said counterweight are suspended
at mutually-differing roping ratios such that a
hoisting zone of said counterweight is shorter
than a hoisting zone of said car; and
an equipment installation space is secured in-
side said hoistway by making use of said differ-
ence between said hoisting zone of said car
and said hoisting zone of said counterweight.

2. The elevator apparatus according to Claim 1,
wherein:

a counterweight suspension sheave around
which said main rope is wound is disposed on
said counterweight;
a counterweight guide rail for guiding raising
and lowering of said counterweight is installed
inside said hoistway;
a rope end supporting beam is secured to an
upper portion of said counterweight guide rail;
said main rope has a car end portion and a
counterweight end portion;
said car end portion is connected to said car;
and
said counterweight end portion is connected to
said rope end supporting beam.

3. The elevator apparatus according to Claim 1,
wherein:

a plurality of control panels for controlling oper-
ation of said car are disposed in said equipment
installation space.

4. The elevator apparatus according to Claim 1,
wherein:

said driving machine is disposed directly above
said car inside said hoistway; and
a control panel for controlling operation of said
car is disposed in said equipment installation

space.

5. The elevator apparatus according to Claim 1,
wherein:

a resin-coated rope in which an outer layer
coating body composed of a high-friction resin
material is disposed on an outer peripheral por-
tion is used for said main rope.

6. The elevator apparatus according to Claim 1,
wherein:

said driving machine is disposed in an upper
portion inside said hoistway;
a lower portion return pulley for turning around
and directing upward said main rope extending
downward from said drive sheave is disposed
at a position that is lower than said driving ma-
chine inside said hoistway; and
first and second upper portion return pulleys for
turning around and directing toward said car
said main rope extending upward from said
lower portion return pulley are disposed in an
upper portion inside said hoistway.

7. The elevator apparatus according to Claim 1,
wherein:

a car compensating apparatus and a counter-
weight compensating apparatus for compen-
sating for weight imbalances in said main rope
are disposed separately on said car and said
counterweight.

8. The elevator apparatus according to Claim 1, fur-
ther comprising:

a compensating apparatus for compensating
for weight imbalances in said main rope, said
compensating apparatus having a compensat-
ing rope connected to said car and said coun-
terweight at roping ratios similar to said roping
ratios of said main rope.
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