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(54) ELEVATOR APPARATUS

(57) The present invention aims to provide a ma-
chine-roomless elevator apparatus using a one-to-one
(1:1) roping method having a simple construction for
keeping hoistway dimensions to a minimum, and reduc-
ing upper portion space in the hoistway, without aggra-
vating noise from a hoisting machine.

The construction includes: a hoisting machine dis-
posed in a lower portion of a hoistway so as to be posi-
tioned in a gap between a wall surface of the hoistway
and a first side of a car in a width direction; and first and
second rope fastening portions respectively disposed
on lower portions of first and second sides of the car in
a width direction so as to be in a positional relationship
having centrosymmetry relative to a position of a center
of gravity of the car, half of the ropes constituting hoist-
ing ropes wound onto a sheave of the hoisting machine
being led upward from the sheave, wound over a first
car return sheave disposed above the sheave in an up-
per portion of the hoistway, then lowered and linked to
the first rope fastening portion, and a remainder of the
ropes constituting the hoisting ropes being led upward
from the sheave, wound over a second car return
sheave disposed above the sheave in an upper portion
of the hoistway, also wound over a third car return
sheave disposed above the second rope fastening por-
tion in an upper portion of the hoistway, then lowered
and linked to the second rope fastening portion.

Thus, a machine-roomless elevator apparatus us-
ing a one-to-one (1:1) roping method for keeping hoist-
way dimensions to a minimum and reducing upper por-
tion space in the hoistway is achieved.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a machine-
roomless elevator apparatus in which a hoisting ma-
chine is installed in a lower portion of a hoistway.

BACKGROUND ART

[0002] In recent years, ropes having high flexibility
covered with resin, such as synthetic fiber ropes, etc.,
having superior flexibility, or small diameter high-
strength steel ropes, for example, have been developed
and produced, making reductions in sizes of sheaves of
hoisting machines increasingly possible.
[0003] In conventional machine-roomless elevator
apparatuses, reductions in sizes of hoisting machines
are mainly achieved by adopting two-to-one (2:1) roping
methods. Thus, by applying the newly developed and
produced ropes described above to conventional ma-
chine-roomless elevator apparatuses adopting these
two-to-one (2:1) roping methods, the sheaves can be
further reduced in size, enabling hoisting machine
torque to be reduced. However, when a car is operated
at a given speed, the smaller the sheave, the greater
the rotational frequency thereof, and one disadvantage
has been that noise increases.
[0004] On the other hand, in conventional machine-
roomless elevator apparatuses adopting one-to-one (1:
1) roping methods, the rotational frequency of the
sheave is reduced by an amount proportionate to the
larger sheave compared to elevator apparatus adopting
two-to-one (2:1) roping methods, enabling noise to be
reduced and making the construction very simple. When
a one-to-one (1:1) roping method is adopted, as dis-
closed in International Patent Publication No. WO
02/16247 A1 (Gazette), for example, a hoisting machine
and deflector sheaves are disposed in an upper portion
of a hoistway, ropes wound onto the hoisting machine
are wound over the deflector sheaves and hung down,
and an upper beam of a car is suspended at a position
of a center of gravity of the car. Thus, one disadvantage
has been that space for installing the hoisting machine
and the deflector sheaves is required in the upper por-
tion of the hoistway, making building height proportion-
ately greater.

DISCLOSURE OF INVENTION

[0005] The present invention provides an elevator ap-
paratus having a simple construction achieving a one-
to-one (1:1) roping method while keeping hoistway di-
mensions to a minimum by disposing a sheave in a gap
between a hoistway wall in a lower portion of a hoistway
and a car to reduce upper portion space in the hoistway
without aggravating noise from the hoisting machine.
[0006] In order to achieve the above object, according

to one aspect of the present invention, there is provided
an elevator apparatus including: a car raisably and low-
erably disposed inside a hoistway; a hoisting machine
disposed in a lower portion of the hoistway such that a
sheave is positioned in a gap between a wall surface of
the hoistway and a first side of the car in a width direc-
tion; first and second rope fastening portions respective-
ly disposed on lower portions of first and second sides
of the car in a width direction; a counterweight raisably
and lowerably disposed in either one of a gap between
the first side of the car in a width direction and the wall
surface of the hoistway and a gap between a rear side
of the car in a depth direction and a wall surface of the
hoistway; and hoisting ropes constituted by a plurality
of ropes wound onto the sheave, the car and the coun-
terweight being suspended by the hoisting ropes using
a one-to-one (1:1) roping method, wherein: half of the
ropes constituting the hoisting ropes are led upward
from the sheave, wound over a first car return sheave
disposed above the sheave in an upper portion of the
hoistway, then lowered and linked to the first rope fas-
tening portion, and a remainder of the ropes constituting
the hoisting ropes are led upward from the sheave,
wound over a second car return sheave disposed above
the sheave in an upper portion of the hoistway, also
wound over a third car return sheave disposed above
the second rope fastening portion in an upper portion of
the hoistway, then lowered and linked to the second
rope fastening portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

Figure 1 is a longitudinal section showing an eleva-
tor apparatus using a one-to-one (1:1) roping meth-
od according to Embodiment 1 of the present inven-
tion;
Figure 2 is a cross section showing the elevator ap-
paratus using a one-to-one (1:1) roping method ac-
cording to Embodiment 1 of the present invention;
Figure 3 is a partially cut away perspective showing
a synthetic fiber rope used in a hoisting rope of the
elevator apparatus using a one-to-one (1:1) roping
method according to Embodiment 1 of the present
invention;
Figure 4 is a longitudinal section showing an eleva-
tor apparatus using a one-to-one (1:1) roping meth-
od according to Embodiment 2 of the present inven-
tion;
Figure 5 is a cross section showing the elevator ap-
paratus using a one-to-one (1:1) roping method ac-
cording to Embodiment 2 of the present invention;
Figure 6 is a cross section showing an elevator ap-
paratus using a one-to-one (1:1) roping method ac-
cording to Embodiment 3 of the present invention;
Figure 7 is a cross section showing an elevator ap-
paratus using a one-to-one (1:1) roping method ac-
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cording to Embodiment 4 of the present invention;
Figure 8 is a longitudinal section showing an eleva-
tor apparatus using a one-to-one (1:1) roping meth-
od according to Embodiment 5 of the present inven-
tion; and
Figure 9 is a cross section showing the elevator ap-
paratus using a one-to-one (1:1) roping method ac-
cording to Embodiment 5 of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0008] Preferred embodiments of the present inven-
tion will now be explained with reference to the draw-
ings.

Embodiment 1

[0009] Figure 1 is a longitudinal section showing an
elevator apparatus using a one-to-one (1:1) roping
method according to Embodiment 1 of the present in-
vention, and Figure 2 is a cross section showing the el-
evator apparatus using a one-to-one (1:1) roping meth-
od according to Embodiment 1 of the present invention.
[0010] In Figures 1 and 2, a pair of car guide rails 2a
and 2b are disposed so as to extend in a vertical direc-
tion along wall surfaces 1a and 1b in a width direction
(left-to-right in Figure 2) of the hoistway 1 at a generally
central position in a depth direction of the hoistway 1
(top-to-bottom in Figure 2) so as to face each other in
the width direction of the hoistway 1. A car 3 is raisably
and lowerably disposed in the hoistway 1 so as to be
guided by the car guide rails 2a and 2b. A first rope fas-
tening portion 4a and a second rope fastening portion
4b are disposed on lower portions of first and second
sides of the car 3 in a width direction. The first rope fas-
tening portion 4a is positioned to a side of the car guide
rail 2a near a landing, and the second rope fastening
portion 4b is positioned to a side of the car guide rail 2b
away from the landing, the first rope fastening portion
4a and the second rope fastening portion 4b being in a
positional relationship having centrosymmetry relative
to a position of a center of gravity A of the car 3. Here,
the "width direction" of the hoistway 1 and the car 3
means the direction of opening and closing of a door of
the car 3.
[0011] A pair of counterweight guide rails 5a and 5b
are disposed so as to extend in a vertical direction along
a rear wall surface 1c in a depth direction of the hoistway
1 (a side away from the landing) in a gap between the
car 3 and the wall surface 1c so as to face each other
in a width direction. A counterweight 6 is raisably and
lowerably disposed in the hoistway 1 so as to be guided
by the counterweight guide rails 5a and 5b.
[0012] A hoisting machine 7 is a thin hoisting machine
having an axial length smaller than its diameter, and is
disposed in a lower portion of the hoistway 1 so as to
be positioned to a side of the car guide rail 2a away from
the landing in a gap between the side wall 1a of the hoist-

way 1 and the car 3. A central axis of a sheave 7a of the
hoisting machine 7 is horizontal, and is perpendicular to
the side wall 1a.
[0013] A counterweight return pulley 8 is disposed in
an upper portion of the hoistway 1 so as to be positioned
between the counterweight 6 and the hoisting machine
7 in a gap between the wall surfaces 1a and 1c of the
hoistway 1 and the car 3. A rotating shaft 8a of the coun-
terweight return pulley 8 is horizontal, and is perpendic-
ular to the central axis of the sheave 7a.
[0014] A first car return pulley 9 is disposed in an up-
per portion of the hoistway 1 so as to be positioned be-
tween the sheave 7a and the first rope fastening portion
4a in a gap between the side wall 1a and the car 3, and
so as to avoid interference with the car guide rail 2a. A
rotating shaft 9a of the first car return pulley 9 is parallel
to the central axis of the sheave 7a. A second car return
pulley 10 is disposed in an upper portion of the hoistway
1 so as to be positioned between the sheave 7a and the
first car return pulley 9 in a gap between the side wall
1a and the car 3. A rotating shaft 10a of the second car
return pulley 10 is horizontal, and is perpendicular to the
rotating shaft 9a. In other words, vertical planes contain-
ing the rotating shafts 9a and 10a intersect at a prede-
termined angle (θ = 90 degrees (90°)). In addition, a third
car return pulley 11 is disposed in an upper portion of
the hoistway 1 so as to be positioned generally vertically
above the second rope fastening portion 4b in a gap be-
tween the side wall 1b and the car 3. A rotating shaft
11a of the third car return pulley 11 is parallel to the ro-
tating shaft 10a. Here, the second and third car return
pulleys 10 and 11 are positioned at an equal height
above the car 3 when it is at an uppermost floor, and the
first car return pulley 9 is positioned below the second
and third car return pulleys 10 and 11.
[0015] Hoisting ropes 12 are constituted by a plurality
of ropes having high flexibility, such as synthetic fiber
ropes 20 described below, for example, covered with a
resin, first ends being fixed to a counterweight 6, led up-
ward, then wound over the counterweight return pulley
8, and lowered down. The hoisting ropes 12 lowered
down from the counterweight return pulley 8 are wound
onto the sheave 7a, and led upward. Next, ropes 12a
constituting half of the hoisting ropes 12 led upward from
the sheave 7a are wound over the first car return pulley
9 and lowered, second ends being fixed to the first rope
fastening portion 4a. On the other hand, ropes 12b con-
stituting a remainder of the hoisting ropes 12 led upward
from the sheave 7a are wound over the second car re-
turn pulley 10 so as to change a rope traveling direction
by approximately 90 degrees (90°). Thereafter, the
ropes 12b are wound over the third car return pulley 11
and lowered, second ends being fixed to the second
rope fastening portion 4b. Thus, the car 3 and the coun-
terweight 6 are suspended inside the hoistway 1 by the
hoisting ropes 12 using a 1:1 roping method.
[0016] Figure 3 is a partially cut away perspective
showing a rope such as a synthetic fiber rope having
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high flexibility covered with a resin used in a hoisting
rope of the elevator apparatus using a one-to-one (1:1)
roping method according to Embodiment 1 of the
present invention.
[0017] In Figure 3, an inner strand layer 24 made of
a plurality of inner strands 22 and filler strands 23 dis-
posed so as to fill gaps between the inner strands 22 is
disposed around a core wire 21. Each of the inner
strands 22 is constituted by a plurality of aramid fibers
and an impregnating material such as a polyurethane
or the like. Furthermore, each of the filler strands 23 is
composed of a polyamide, for example.
[0018] An outer strand layer 26 having a plurality of
outer strands 25 is disposed around an outer periphery
of the inner strand layer 24. Each of the outer strands
25 is constituted by a plurality of aramid fibers and an
impregnating material such as a polyurethane or the like
in a similar manner to the inner strands 22.
[0019] A friction-reducing coating layer 27 for prevent-
ing abrasion due to friction among the inner strands 22
and the outer strands 25 is disposed between the inner
strand layer 24 and the outer strand layer 26. In addition,
a protective coating layer 28 is also disposed on an outer
portion of the outer strand layer 26.
[0020] A synthetic fiber rope 20 constructed in this
manner has a high coefficient of friction compared to
conventional steel ropes, and is superior in flexibility. In
hoisting ropes 12 constituted by a plurality of these syn-
thetic fiber ropes 20, load is transferred only to the inner
and outer strands 22 and 26.
[0021] Thus, according to Embodiment 1, a machine-
roomless elevator apparatus using a one-to-one (1:1)
roping method enabling noise to be reduced is achieved
by a simpler construction than a conventional machine-
room elevator apparatus using a two-to-one (2:1) roping
method.
[0022] Because the first and second rope fastening
portions 4a and 4b are in a positional relationship having
centrosymmetry relative to a position of a center of grav-
ity A of the car 3, the car 3 can be suspended at a po-
sition of its center of gravity, enabling a stable raising
and lowering operation to be achieved.
[0023] Because the hoisting machine 7 is disposed in
the lower portion of the hoistway 1, and second and third
car return pulleys 10 and 11 are disposed in gaps be-
tween the side walls 1a and 1b and the car 3, space in
the upper portion of the hoistway 1 can be reduced, en-
abling building height to be lowered.
[0024] Because synthetic fiber ropes 20 having supe-
rior flexibility are used for the hoisting ropes 12, the
sheave 7a and the return pulleys can be reduced in di-
ameter. In particular, by using return pulleys having a
reduced diameter for the second and third car return pul-
leys 10 and 11, it is possible to dispose the second and
third car return pulleys 10 and 11 at right angles to the
wall surfaces 1a and 1b in gaps between the wall sur-
faces 1a and 1b of the hoistway 1 and the car 3 without
increasing cross sectional dimensions of the hoistway

1. Thus, the cross sectional dimensions of the hoistway
1 can be kept to a minimum.

Embodiment 2

[0025] Figure 4 is a longitudinal section showing an
elevator apparatus using a one-to-one (1:1) roping
method according to Embodiment 2 of the present in-
vention, and Figure 5 is a cross section showing the el-
evator apparatus using a one-to-one (1:1) roping meth-
od according to Embodiment 2 of the present invention.
[0026] In Figures 4 and 5, first and second rope fas-
tening portions 4a and 4b are disposed on lower por-
tions of first and second sides of a car 3 in a width di-
rection in close proximity to car guide rails 2a and 2b to
a side of the car guide rails 2a and 2b away from a land-
ing. A first car return pulley 9 is disposed in an upper
portion of a hoistway 1 so as to be positioned generally
vertically above the first rope fastening portion 4a in a
gap between a side wall 1a and the car 3. A rotating
shaft 9a of the first car return pulley 9 is horizontal, and
is perpendicular to a central axis of a sheave 7a. A sec-
ond car return pulley 10 is disposed in an upper portion
of the hoistway 1 so as to be positioned generally verti-
cally above the first car return pulley 9 in a gap between
the side wall 1a and the car 3. A rotating shaft 10a of
the second car return pulley 10 is parallel to the rotating
shaft 9a. In addition, a third car return pulley 11 is dis-
posed in an upper portion of the hoistway 1 so as to be
positioned generally vertically above the second rope
fastening portion 4b in a gap between a side wall 1b and
the car 3. A rotating shaft 11a of the third car return pul-
ley 11 is parallel to the rotating shaft 10a. Here, the sec-
ond and third car return pulleys 10 and 11 are positioned
at an equal height above the car 3 when it is at an up-
permost floor, and the first car return pulley 9 is posi-
tioned below the second and third car return pulleys 10
and 11.
[0027] First ends of hoisting ropes 12 are fixed to a
counterweight 6, led upward, then wound over a coun-
terweight return pulley 8, and lowered down. The hoist-
ing ropes 12 lowered down from the counterweight re-
turn pulley 8 are wound onto the sheave 7a, and led up-
ward. Next, ropes 12a constituting half of the hoisting
ropes 12 led upward from the sheave 7a are wound over
the first car return pulley 9 and lowered, second ends
being fixed to the first rope fastening portion 4a. On the
other hand, ropes 12b constituting a remainder of the
hoisting ropes 12 led upward from the sheave 7a are
wound over the second car return pulley 10 so as to
change a rope traveling direction by approximately 90
degrees (90°). Thereafter, the ropes 12b are wound
over the third car return pulley 11 and lowered, second
ends being fixed to the second rope fastening portion
4b. Thus, the car 3 and the counterweight 6 are sus-
pended inside the hoistway 1 by the hoisting ropes 12
using a 1:1 roping method.
[0028] Moreover, the rest of this construction is con-
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structed in a similar manner to Embodiment 1 above.
[0029] In Embodiment 2, a machine-roomless eleva-
tor apparatus using a one-to-one (1:1) roping method
enabling a car 3 to be suspended generally at a position
of its center of gravity can also be achieved, enabling
similar effects to those in Embodiment 1 above to be
achieved.

Embodiment 3

[0030] Figure 6 is a cross section showing an elevator
apparatus using a one-to-one (1:1) roping method ac-
cording to Embodiment 3 of the present invention.
[0031] In Figure 6, a first rope fastening portion 4a and
a second rope fastening portion 4b are disposed on low-
er portions of first and second sides of a car 3 in a width
direction so as to be in a positional relationship having
centrosymmetry relative to a position of a center of grav-
ity A of the car 3. The first rope fastening portion 4a is
positioned to a side of a car guide rail 2a away from a
landing, and the second rope fastening portion 4b is po-
sitioned to a side of a car guide rail 2b near the landing.
A first car return pulley 9 is disposed in an upper portion
of a hoistway 1 so as to be positioned vertically above
a sheave 7a and the first rope fastening portion 4a in a
gap between a side wall 1a and the car 3. A rotating
shaft 9a of the first car return pulley 9 is parallel to a
central axis of the sheave 7a. A second car return pulley
10 is disposed in an upper portion of the hoistway 1 so
as to be positioned vertically above the first car return
pulley 9 in a gap between the side wall 1a and the car
3. A rotating shaft 10a of the second car return pulley
10 is horizontal, and is inclined relative to the rotating
shaft 9a. In other words, vertical planes containing the
rotating shafts 9a and 10a of the first and second car
return pulleys 9 and 10 intersect at a predetermined an-
gle (θ ≠ 0 degrees (0°) or 90 degrees (90°)). In addition,
a third car return pulley 11 is disposed in an upper por-
tion of the hoistway 1 so as to be positioned generally
vertically above the second rope fastening portion 4b in
a gap between a side wall 1b and the car 3. A rotating
shaft 11a of the third car return pulley 11 is parallel to
the rotating shaft 10a. Here, the second and third car
return pulleys 10 and 11 are positioned at an equal
height above the car 3 when it is at an uppermost floor,
and the first car return pulley 9 is positioned below the
second and third car return pulleys 10 and 11.
[0032] First ends of hoisting ropes 12 are fixed to a
counterweight 6, led upward, then wound over a coun-
terweight return pulley 8, and lowered down. The hoist-
ing ropes 12 lowered down from the counterweight re-
turn pulley 8 are wound onto the sheave 7a, and led up-
ward. Next, ropes 12a constituting half of the hoisting
ropes 12 led upward from the sheave 7a are wound over
the first car return pulley 9 and lowered, second ends
being fixed to the first rope fastening portion 4a. On the
other hand, ropes 12b constituting a remainder of the
hoisting ropes 12 led upward from the sheave 7a are

wound over the second car return pulley 10 so as to
change a rope traveling direction by approximately 90
degrees (90°). Thereafter, the ropes 12b are wound
over the third car return pulley 11 and lowered, second
ends being fixed to the second rope fastening portion
4b. Thus, the car 3 and the counterweight 6 are sus-
pended inside the hoistway 1 by the hoisting ropes 12
using a 1:1 roping method.
[0033] Moreover, the rest of this construction is con-
structed in a similar manner to Embodiment 1 above.
[0034] In Embodiment 3, a machine-roomless eleva-
tor apparatus using a one-to-one (1:1) roping method
enabling a car 3 to be suspended at a position of its cent-
er of gravity can also be achieved, enabling similar ef-
fects to those in Embodiment 1 above to be achieved.

Embodiment 4

[0035] Figure 7 is a cross section showing an elevator
apparatus using a one-to-one (1:1) roping method ac-
cording to Embodiment 4 of the present invention.
[0036] In Figure 7, a pair of counterweight guide rails
5a and 5b are disposed so as to extend in a vertical di-
rection along a wall surface 1a to a side of a car guide
rail 2a away from a landing in a gap between the wall
surface 1a and a car 3 so as to face each other in a
depth direction. A counterweight 6 is raisably and low-
erably disposed in a hoistway 1 so as to be guided by
the counterweight guide rails 5a and 5b.
[0037] A hoisting machine 7 is disposed in a lower
portion of the hoistway 1 so as to be positioned to a side
of the car guide rail 2a near the landing in a gap between
the wall surface 1a and the car 3. A central axis of a
sheave 7a of this hoisting machine 7 is horizontal, and
is perpendicular to the side wall 1a. A first counterweight
return pulley 13 is disposed in an upper portion of the
hoistway 1 so as to be positioned vertically above the
counterweight 6 in a gap between the wall surface 1a
and the car 3. A rotating shaft 13a of the first counter-
weight return pulley 13 is parallel to a central axis of the
sheave 7a. A second counterweight return pulley 14 is
disposed in an upper portion of the hoistway 1 in a gap
between the wall surface 1a and the hoisting machine
7 such that a rotating shaft 14a is parallel to the rotating
shaft 13a.
[0038] A first car return pulley 9 is disposed in an up-
per portion of a hoistway 1 so as to be positioned verti-
cally above a sheave 7a and the first rope fastening por-
tion 4a in a gap between a side wall 1a and the car 3. A
rotating shaft 9a of the first car return pulley 9 is parallel
to a central axis of the sheave 7a. A second car return
pulley 10 is disposed in an upper portion of the hoistway
1 so as to be positioned vertically above the first car re-
turn pulley 9 in a gap between the side wall 1a and the
car 3. A rotating shaft 10a of the second car return pulley
10 is horizontal, and is inclined relative to the rotating
shaft 9a. In other words, vertical planes containing the
rotating shafts 9a and 10a of the first and second car

7 8



EP 1 602 612 A1

6

5

10

15

20

25

30

35

40

45

50

55

return pulleys 9 and 10 intersect at a predetermined an-
gle (θ≠0 degrees (0°) or 90 degrees (90°)). In addition,
a third car return pulley 11 is disposed in an upper por-
tion of the hoistway 1 so as to be positioned generally
vertically above the second rope fastening portion 4b in
a gap between a side wall 1b and the car 3. A rotating
shaft 11a of the third car return pulley 11 is parallel to
the rotating shaft 10a. Here, the second and third car
return pulleys 10 and 11 are positioned at an equal
height above the car 3 when it is at an uppermost floor,
and the first car return pulley 9 is positioned below the
second and third car return pulleys 10 and 11.
[0039] First ends of hoisting ropes 12 are fixed to a
counterweight 6, led upward, then wound over the first
counterweight return pulley 13 so as to change a rope
traveling direction by approximately 90 degrees (90°).
Thereafter, the hoisting ropes 12 are wound over the
second counterweight return pulley 14, and lowered
down. The hoisting ropes 12 lowered down from the sec-
ond counterweight return pulley 13 are wound onto the
sheave 7a, and led upward. Next, ropes 12a constituting
half of the hoisting ropes 12 led upward from the sheave
7a are wound over the first car return pulley 9 and low-
ered, second ends being fixed to the first rope fastening
portion 4a. On the other hand, ropes 12b constituting a
remainder of the hoisting ropes 12 led upward from the
sheave 7a are wound over the second car return pulley
10 so as to change a rope traveling direction by approx-
imately 90 degrees (90°). Thereafter, the ropes 12b are
wound over the third car return pulley 11 and lowered,
second ends being fixed to the second rope fastening
portion 4b. Thus, the car 3 and the counterweight 6 are
suspended inside the hoistway 1 by the hoisting ropes
12 using a 1:1 roping method.
[0040] Moreover, the rest of this construction is con-
structed in a similar manner to Embodiment 1 above.
[0041] In Embodiment 4, a machine-roomless eleva-
tor apparatus using a one-to-one (1:1) roping method
enabling a car 3 to be suspended at a position of its cent-
er of gravity can also be achieved, enabling similar ef-
fects to those in Embodiment 1 above to be achieved.
[0042] In Embodiment 4, because the first and second
counterweight return pulleys 13 and 14 are positioned
in the gap between the wall surface 1a and the hoisting
machine 7 to avoid interference between the hoisting
ropes 12 running between the first and second counter-
weight return pulleys 13 and 14 and the second car re-
turn sheave 10, a width dimension of the hoistway 1 is
increased. However, because the counterweight 6 is
disposed in the gap between the wall surface 1a and the
car 3, depth dimensions of the hoistway 1 are reduced.
As a result, a machine-roomless elevator apparatus us-
ing a one-to-one (1:1) roping method can be achieved
without increasing the cross sectional dimensions of the
hoistway 1.

Embodiment 5

[0043] Figure 8 is a longitudinal section showing an
elevator apparatus using a one-to-one (1:1) roping
method according to Embodiment 5 of the present in-
vention, and Figure 9 is a cross section showing the el-
evator apparatus using a one-to-one (1:1) roping meth-
od according to Embodiment 5 of the present invention.
[0044] In Figures 8 and 9, a hoisting machine 15 is a
cylindrical hoisting machine, and is disposed in a pit por-
tion 1d of a hoistway 1 such that a sheave 15a is posi-
tioned to a side of a car guide rail 2a away from a landing
in a gap between a wall surface 1a of the hoistway 1
and a car 3. A central axis of the sheave 15a is horizon-
tal, and is perpendicular to the wall surface 1a.
[0045] First ends of hoisting ropes 12 are fixed to a
counterweight 6, led upward, then wound over a coun-
terweight return pulley 8, and lowered down. The hoist-
ing ropes 12 lowered down from the counterweight re-
turn pulley 8 are wound onto the sheave 15a, and led
upward. Next, ropes 12a constituting half of the hoisting
ropes 12 led upward from the sheave 15a are wound
over the first car return pulley 9 and lowered, second
ends being fixed to the first rope fastening portion 4a.
On the other hand, ropes 12b constituting a remainder
of the hoisting ropes 12 led upward from the sheave 15a
are wound over the second car return pulley 10 so as to
change a rope traveling direction by approximately 90
degrees (90°). Thereafter, the ropes 12b are wound
over the third car return pulley 11 and lowered, second
ends being fixed to the second rope fastening portion
4b. Thus, the car 3 and the counterweight 6 are sus-
pended inside the hoistway 1 by the hoisting ropes 12
using a 1:1 roping method.
[0046] Moreover, the rest of this construction is con-
structed in a similar manner to Embodiment 1 above ex-
cept for the fact that the cylindrical hoisting machine 15
is used instead of the thin hoisting machine 7.
[0047] In Embodiment 5, a machine-roomless eleva-
tor apparatus using a one-to-one (1:1) roping method
enabling a car 3 to be suspended at a position of its cent-
er of gravity can also be achieved, enabling similar ef-
fects to those in Embodiment 1 above to be achieved.
[0048] Moreover, in each of the above embodiments,
hoisting ropes 12 constituted by a plurality of synthetic
fiber ropes 20 are used, but similar effects can also be
achieved using hoisting ropes constituted by a plurality
of small diameter, high-strength steel ropes.

INDUSTRIAL APPLICABILITY

[0049] As explained above, an elevator apparatus ac-
cording to the present invention can be used as a ma-
chine-roomless elevator apparatus using a one-to-one
(1:1) roping method having a simple construction for
keeping hoistway dimensions to a minimum, and reduc-
ing upper portion space in the hoistway, without aggra-
vating noise from a hoisting machine.
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Claims

1. An elevator apparatus comprising:

a car raisably and lowerably disposed inside a
hoistway;
a hoisting machine disposed in a lower portion
of said hoistway such that a sheave is posi-
tioned in a gap between a wall surface of said
hoistway and a first side of said car in a width
direction;
first and second rope fastening portions re-
spectively disposed on lower portions of first
and second sides of said car in a width direc-
tion;
a counterweight raisably and lowerably dis-
posed in either one of a gap between said first
side of said car in a width direction and said wall
surface of said hoistway and a gap between a
rear side of said car in a depth direction and a
wall surface of said hoistway; and
hoisting ropes constituted by a plurality of ropes
wound onto said sheave,

said car and said counterweight being sus-
pended by said hoisting ropes using a one-to-one
(1:1) roping method,

wherein:

half of said ropes constituting said hoisting
ropes are led upward from said sheave, wound
over a first car return sheave disposed above
said sheave in an upper portion of said hoist-
way, then lowered and linked to said first rope
fastening portion, and a remainder of said
ropes constituting said hoisting ropes are led
upward from said sheave, wound over a sec-
ond car return sheave disposed above said
sheave in an upper portion of said hoistway, al-
so wound over a third car return sheave dis-
posed above said second rope fastening por-
tion in an upper portion of said hoistway, then
lowered and linked to said second rope fasten-
ing portion.

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

said first car return sheave and said second car
return sheave are disposed such that vertical
planes respectively containing a rotating shaft
of each intersect at a predetermined angle.

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

said first rope fastening portion and said sec-
ond rope fastening portion are disposed in a po-

sitional relationship having centrosymmetry rel-
ative to a position of a center of gravity of said
car.

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

said first to third car return sheaves are dis-
posed in a gap between said wall surface of
said hoistway and said car.

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

said hoisting machine is a thin hoisting machine
having an axial length smaller than its diameter,
and is disposed in a gap between a wall surface
of said hoistway and one side of said car in a
width direction.

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

said hoisting machine is a cylindrical hoisting
machine, and is disposed in a pit portion of said
hoistway.

7. The elevator apparatus according to any one of
Claims 1 to 6, wherein:

said plurality of ropes are each constituted by
a rope having high flexibility covered with a res-
in.
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