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(54) ELEVATOR DEVICE

(57) In an elevator apparatus according to the
present invention, a traction machine is disposed at a
top portion of a hoist passage for a car within a hoistway.
Further, a traction sheave is disposed so as to face a
wall of the hoistway, and is located between a gap be-
tween the car and the wall of the hoistway when viewed
from the top, while a motor portion is disposed so as to
overlap the car when viewed from the top thereof. The
traction machine is set on a machine base fixed to top
portions of car guide rails, and the rolling of the traction
machine is prevented with a brace mounted on the ma-
chine base. According to this structure, the cross-sec-
tional space of the hoistway can be effectively utilized.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a machine
room-less type elevator in which a traction machine is
disposed at a top portion of a hoistway.

BACKGROUND ART

[0002] Figs. 6 and 7 show a conventional machine
room-less type elevator described in Japanese Patent
No. 2593288.
[0003] In the figures, reference numeral 1 denotes a
hoistway; 2, a pit portion; and 3, a hoistway top portion.
Reference numeral 4 denotes a traction machine, which
is disposed at the hoistway top portion 3, and includes
a traction sheave 5 and a motor portion 6. Reference
numeral 7 denotes a car adapted to ascend/descend in
the hoistway, and reference numeral 8 denotes a coun-
terweight adapted to ascend/descend in the hoistway.
Reference numeral 9 denotes two car guide rails for
guiding the ascent/descent of the car 7, and reference
numeral 10 denotes two counterweight guide rails for
guiding the ascent/descent of the counterweight 8. Ref-
erence numeral 11 denotes two suspension sheaves lo-
cated under the car 7 and provided in the vicinity of the
car guide rails 9. Reference numeral 12 is a suspension
sheave provided on the upper portion of the counter-
weight 8. Reference numeral 13 denotes a wire rope,
which is fixed at one end thereof to a car rope retaining
portion 14 at the hoistway top portion 3, and extends
upward via the two suspension sheaves 11. Further-
more, the wire rope 13, which is wound around the trac-
tion sheave 5 of the traction machine 4, drops as far as
the suspension sheave 12, and then extends upwards
via the suspension sheave 12 until the wire rope 13 is
fixed at the other end thereof to a counterweight rope
retaining portion 15. The driving force of the traction ma-
chine 4 is transmitted by means of this wire rope 13.
[0004] The traction machine 4 is disposed above the
car guide rails 10 such that the traction sheave 5 and
the motor portion 6 face the car and a wall of the hoist-
way 1, respectively. Additionally, as shown in Fig. 7, the
traction machine 4 is disposed within a space between
the wall of the hoistway 1 and a hoist passage for the
car 1.
[0005] Next, referring to Fig. 6, the operation of the
conventional machine room-less type elevator con-
structed as described above will be described. When the
traction machine 4 is driven, the traction sheave 5 ro-
tates, and the wire rope 13 is moved by virtue of traction.
As the wire rope 13 moves, the car 7 and the counter-
weight 8 move vertically in opposite directions to each
other.
[0006] As described above, in the conventional ma-
chine room-less type elevator, since the traction ma-
chine 4 is disposed between the car 7 and the wall of

the hoistway 1 such that the traction sheave 5 faces the
car, the following problems are caused.

(1) In cases where the size of the traction machine
4 needs to be increased, as the size of the car 7
increases, the storing space between the car 7 and
the wall of the hoistway 1 for the traction machine
4 also needs to be increased, with the result that
the cross-sectional area of the hoistway becomes
large.
(2) Since the motor portion 6 is located on the wall
side, the maintenance and inspection of brakes (not
shown) or the like which are disposed on the motor
portion 6 side in order to avoid electrical compo-
nents or oil thrown from the rope becomes difficult.

DISCLOSURE OF THE INVENTION

[0007] The present invention has been made to solve
the above-mentioned problems inherent in the conven-
tional machine room-less type elevator, and an object
thereof is to reduce the space for the hoistway without
being affected by the size of the traction machine. An-
other object of the present invention is to facilitate the
maintenance and inspection of the elevator.
[0008] According to the present invention, there is
provided an elevator apparatus having: a car adapted
to ascend/descend within a hoistway of the elevator ap-
paratus; car guide rails for guiding the ascent/descent
of the car; a counterweight adapted to ascend/descend
within the hoistway in a direction opposite that in which
the car descends/ascends; counterweight guide rails for
guiding the ascent/descent of the counterweight; and a
traction machine disposed at a top portion within the
hoistway, having a traction sheave around which a rope
is wound and adapted to raise/lower the car and the
counterweight via the rope by rotating the traction
sheave, wherein the traction machine is disposed above
a hoist passage for the car and the traction machine par-
tially overlaps the car when viewed from the top thereof.
[0009] Further, the traction machine is disposed so
that the traction sheave faces a wall of the hoistway, the
traction sheave being located within a gap between the
wall of the hoistway and the car.
[0010] Still further, the traction machine includes the
traction sheave and a motor portion for rotating the trac-
tion sheave, the motor portion being located so as to
partially or totally overlap the car when viewed from the
top thereof.
[0011] Yet further, the elevator apparatus has a ma-
chine base that is fixed to top portions of the car guide
rails, wherein the traction machine is fixed onto the ma-
chine base.
[0012] Further, the elevator apparatus has a machine
base to which the traction machine is fixed and a first
supporting member disposed between the machine
base and the traction machine for elastically supporting
a vertical load of the traction machine.
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[0013] Furthermore, there are provided a machine
base to which the traction machine is fixed and a brace
mounted on the machine base for preventing the rolling
of the traction machine.
[0014] Moreover, the elevator apparatus has a sec-
ond supporting member disposed between the brace
and the traction machine for elastically supporting a hor-
izontal load of the traction machine.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

Fig. 1 is a perspective view showing the structure
of an elevator apparatus according to a first embod-
iment of the present invention;
Fig. 2 is a plan view showing the elevator apparatus
according to the first embodiment;
Fig. 3 is a detail view showing the traction machine
fixing portion according to the first embodiment as
viewed in a direction designated by an arrow A of
Fig. 2;
Fig. 4 is a perspective view showing the structure
of an elevator apparatus according to a second em-
bodiment of the present invention;
Fig. 5 a perspective view showing the structure of
an elevator apparatus according to a third embodi-
ment of the present invention;
Fig. 6 is a structural view showing a conventional
machine room-less type elevator; and
Fig. 7 is a plan view showing the conventional ma-
chine room-less type elevator.

BEST MODE FOR CARRYING OUT THE INVENTION

[0016] Embodiments of the present invention will be
described below.

(First Embodiment)

[0017] Referring to Figs. 1 to 3, a first embodiment of
the present invention will be described.
[0018] Fig. 1 is a perspective view showing a machine
room-less type elevator apparatus according to the first
embodiment of the present invention, Fig. 2 is a plan
view showing the machine room-less type elevator ap-
paratus according to the first embodiment, and Fig. 3 is
a detail view showing the traction machine fixing portion
according to the first embodiment as viewed in a direc-
tion designated by an arrow A of Fig. 2. In those figures,
reference numerals like to those used in the description
of the conventional example indicate identical or corre-
sponding parts of the conventional example.
[0019] Reference numeral 16 denotes a machine
base on which a traction machine 4 is disposed. This
machine base 16 is fixed to top portions of car guide
rails 9. As shown in Fig. 2, the machine base 16 partially
overlaps a car 7 when viewed from the top thereof. This

machine base 16 may be constructed so as to be fixed
to counterweight guide rails 10, as well. The traction ma-
chine 4 is constructed so that a traction sheave 5 is dis-
posed to face a wall of a hoistway 1, while a motor por-
tion 6 is disposed to face the car 7 side of the hoistway
1. Thus, when viewed from the top, the traction sheave
5 is located in a gap between the wall of the hoistway
and the car, and the motor portion 6 is located so as to
overlap the car.
[0020] Reference numeral 17 denotes vibration isola-
tors provided between the traction machine 4 and the
machine base 16 for elastically supporting a vertical
load of the traction machine.
[0021] Reference numeral 18 denotes a brace fixed
to the machine base 16 for suppressing the rolling of the
traction machine when in operation. This brace 18 is
made to be integral with the machine base 16 and the
car guide rails 9. In the case where the machine base
16 is also fixed to the counterweight guide rails 10, the
brace 18 is then made to be integral with the machine
base 16, the car guide rails 9 and the counterweight
guide rails 10.
[0022] Reference numeral 19 denotes vibration isola-
tors provided between the traction machine 4 and the
brace 18 for elastically supporting a horizontal load of
the traction machine 4 generated when the traction ma-
chine 4 rolls. An elastic body such as rubber is used for
these vibration isolators.
[0023] The brace 18 is formed by an L-shaped mem-
ber and is adapted to surround the back, top and front
sides of the motor portion 6 of the traction machine 4.
Then, the vibration isolators 19 are disposed between
the back side of the motor portion 6 and the brace 18
and between the front side of the motor portion 6 and
the brace 18, respectively. Such a structure is suitable
for supporting the rolling of the traction machine 4.
[0024] One end of a rope 13 drops from the traction
sheave 5 as far as suspension sheaves 11, then extends
upwards via the suspension sheaves 11 and is connect-
ed to a rope retaining portion 14 at a top portion of the
car guide rail 9. The other end of the rope 13 drops from
the traction sheave 5 as far as a suspension sheave 12
of the counterweight, then extends upwards via the sus-
pension sheave 12, and is connected to a rope retaining
portion 15 at a top portion of the counterweight guide
rail 10.
[0025] With such a structure, since the gap required
between the car 7 and the wall of the hoistway, need
only be one corresponding to at least the thickness of
the traction sheave 5, the cross-sectional area of the
hoistway when viewed from the top can therefore be re-
duced. The effect of this structure is related to the trac-
tion sheave 5 of the traction machine 4 being disposed
so as to face the wall of the hoistway 1, while the traction
machine 4 is disposed at a top portion of the hoist pas-
sage for the car 7.
[0026] Since the motor portion 6 of the traction ma-
chine 4 is disposed so as to face the car 7 side of the
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hoistway 1, the maintenance and inspection of the motor
6 and the brake device mounted in the vicinity of the
motor portion 6 becomes easier. In particular, this struc-
ture is advantageous when maintenance personnel per-
form maintenance and inspections when standing on
top side of the car 7.
[0027] Additionally, since the relationships between
the traction machine 4 and the car suspension sheaves
11 and between the traction machine 4 and the car 7 are
maintained through the car guide rails 9 functioning as
a reference, even if the size of the car 7 changes, the
car 7 can always be suspended at a portion in the vicinity
of the center of gravity thereof. Furthermore, with this
structure, it is difficult for the car 7 to tilt, and therefore
good riding comfort can be secured.
[0028] Moreover, in this embodiment, the traction ma-
chine 4 is not disposed between the car 7 and the wall
of the hoistway, but, as shown in Fig. 2, is inherently
disposed so as to partially overlap the car 7. Even when
the size of the traction machine 4 needs to be increased
as the size of the car 7 increases, there is no need to
increase the size of the gap between the car 7 and the
wall of the hoistway. In the case of the conventional ex-
ample, as the cross-sectional area of the car 7 increases
with the increase in its size, the gap between the hoist
passage of the car 7 and the wall of the hoistway needs
to be increased, and this requires in turn an increases
in cross-sectional area of the hoistway, resulting in an
increase in cross-sectional area of the overall elevator
apparatus. In the case of the first embodiment, however,
only the cross-sectional area of the car 7 needs to be
increased when the size of the car 7 increases.
[0029] Thus, with the embodiment of the present in-
vention the cross-sectional area of the overall elevator
apparatus can be designed smaller than with the con-
ventional example.

(Second Embodiment)

[0030] Fig. 4 shows an elevator apparatus according
to a second embodiment of the present invention. The
machine base 16 for the traction machine 4 is construct-
ed so as to be supported both on car guide rails 9 and
counterweight guide rails 10. According to this embod-
iment, not only can the effectiveness provided by the
first embodiment be provided but also the traction ma-
chine can be supported more securely, whereby a stable
elevator apparatus can be provided.

(Third Embodiment)

[0031] Fig. 5 shows an elevator apparatus according
to a third embodiment of the present invention. Refer-
ence numeral 20 denotes fixing hardware, that fixes part
of machine base 16 partially to the walls of the hoistway.
This allows bending loads applied to the car guide rails
9 to be transformed into buckling loads, thereby making
it possible to reduce the size of the guide rails 9.

[0032] In the above embodiments, the traction sheave
5 is disposed so that its rotating side becomes parallel
to the wall surface of the hoistway which the rotating
side confronts, but the traction sheave 5 may be dis-
posed so that its rotating side becomes inclined relative
to the wall surface of the hoistway.
[0033] In the above embodiments, the counterweight
8 and the traction machine 4 are disposed close to the
same wall of the hoistway, but they may be disposed
close to separate walls of the hoistway.
[0034] A gearless or geared traction machine may be
adopted as the hoist machine 4 described in the above
embodiments. In the above embodiments, while the
traction machine 4 is described as including the traction
sheave 5 and the motor portion 6, a brake device or the
like provided in the vicinity of the motor portion 6 for
braking the rotation of the traction sheave 5, may also
be included in the traction machine 4.
[0035] Thus, as described above, according to the
present invention, there is provided an elevator appara-
tus having: a car adapted to ascend/descend within the
hoistway of the elevator apparatus; car guide rails for
guiding the ascent/descent of the car; a counterweight
adapted to ascend/descend within the hoistway in a di-
rection opposite that in which the car descends and/or
ascends; counterweight guide rails for guiding the as-
cent/descent of the counterweight; and a traction ma-
chine disposed at the top portion within the hoistway,
having the traction sheave around which the rope is
wound and adapted to raise/lower the car and the coun-
terweight via the rope by rotating the traction sheave,
wherein the traction machine is disposed above the
hoist passage for the car and the traction machine par-
tially overlaps the car when viewed from the top thereof.
Therefore, even when the size of the traction machine
needs to be increased, there is no need to modify the
size of the gap between the car 7 and the wall of the
hoistway, thereby making it possible to reduce the space
for the hoistway.
[0036] Additionally, the traction machine is disposed
so that the traction sheave faces the wall of the hoistway,
the traction sheave being located within a gap between
the wall of the hoistway and the car. Therefore, the
cross-sectional area of the hoistway can be reduced.
[0037] Furthermore, the traction machine includes the
traction sheave and the motor portion for rotating the
traction sheave, the motor portion being located so as
to partially or totally overlap the car when viewed from
the top thereof. Therefore, even when the size of the
motor portion needs to be increased, there is no need
to modify the size of the gap between the car 7 and the
wall of the hoistway, thereby making it possible to re-
duce the space for the hoistway.
[0038] Moreover, the elevator apparatus has the ma-
chine base that is fixed to the top portions of the car
guide rails, and the traction machine is fixed onto the
machine base. Therefore, the positional relationship be-
tween the traction sheave and the car can be main-
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tained.
[0039] Additionally, the elevator apparatus has the
machine base to which the traction machine is fixed and
the first supporting member disposed between the ma-
chine base and the traction machine for elastically sup-
porting the vertical load of the traction machine. There-
fore vertical vibrations can be prevented.
[0040] Furthermore, there are provided the machine
base to which the traction machine is fixed and the brace
mounted on the machine base for preventing the rolling
of the traction machine. Therefore rolling of the traction
machine can be prevented, whereby stable driving can
be attained.
[0041] Moreover, the elevator apparatus has the sec-
ond supporting member disposed between the brace
and the traction machine for elastically supporting a hor-
izontal load of the traction machine. Therefore the hor-
izontal vibrations can be prevented.

INDUSTRIAL APPLICABILITY

[0042] Thus, the elevator apparatus according to the
present invention is a machine room-less type elevator
apparatus in which a traction machine is disposed at a
top portion of a hoistway and can be applied to an ele-
vator apparatus in which the effective utilization of the
cross-sectional space of the hoistway is required.

Claims

1. An elevator apparatus comprising:

a car adapted to ascend/descend within a hoist-
way;
car guide rails for guiding the ascent/descent
of said car;
a counterweight adapted to ascend/descend
within said hoistway in a direction opposite that
in which said car descends/ascends;
counterweight guide rails for guiding the as-
cent/descent of said counterweight; and
a traction machine disposed at a top portion
within said hoistway, having a traction sheave
around which a rope is wound and adapted to
raise/lower said car and said counterweight via
said rope by rotating said traction sheave,

characterized in that
said traction machine is disposed above a

hoist passage for said car and said traction machine
partially overlaps said car when viewed from the top
thereof.

2. An elevator apparatus as defined in claim 1, char-
acterized in that said traction machine is disposed
so that said traction sheave faces a wall of said
hoistway, said traction sheave being located within

a gap between the wall of said hoistway and said
car.

3. An elevator apparatus as defined in claim 2, char-
acterized in that said traction machine comprises
said traction sheave and a motor portion for rotating
said traction sheave, said motor portion being locat-
ed so as to partially or totally overlap said car when
viewed from the top thereof.

4. An elevator apparatus as defined in claim 1, char-
acterized by further comprising a machine base
which is fixed to top portions of said car guide rails,
wherein said traction machine is fixed onto said ma-
chine base.

5. An elevator apparatus as defined in claim 1, char-
acterized by further comprising: a machine base to
which said traction machine is fixed; and a first sup-
porting member disposed between said machine
base and said traction machine for elastically sup-
porting a vertical load of said traction machine.

6. An elevator apparatus as defined in claim 5, char-
acterized in that a machine base to which said
traction machine is fixed and a brace mounted on
said machine base for preventing the rolling of said
traction machine are provided.

7. An elevator apparatus as defined in claim 6, char-
acterized by further comprising: a second support-
ing member disposed between said brace and said
traction machine for elastically supporting a hori-
zontal load of said traction machine.
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