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Description
TECHNICAL FIELD

[0001] The present invention relates to an elevator
apparatus having a drive machine arranged in the upper
portion in a hoistway.

BACKGROUND ART

[0002] In conventional machine-room-less type ele-
vators, a drive machine and a control panel are ar-
ranged, for example, between a hoistway wall and a car.
JP 10-139321 A, for example, discloses a machine-
room-less type elevator in which a thin drive machine is
arranged in the upper portion in the hoistway.

[0003] In the conventional machine-room-less type
elevator as described above, since there is a need to
dispose various devices in the hoistway, a planar area
of the hoistway and an overhead dimension are in-
creased. Thus, there is a demand for a further reduction
in the size of the hoistway.

DISCLOSURE OF THE INVENTION

[0004] The present invention has been made in view
of the above problems . Therefore, it is an object of the
present invention to provide an elevator apparatus sim-
plified in construction and allowing a reduction in the
hoistway size.

[0005] To this end, according to one aspect of the
presentinvention, there is provided an elevator appara-
tus comprising: a hoistway having a hoistway wall; a car
having a car floor, a tubular car wall arranged on the car
floor and equipped with a car entrance, and a ceiling
arranged on top of the car wall, and raised and lowered
in the hoistway; and a plurality of hoistway devices ar-
ranged inside the hoistway, wherein the car wall is
formed in a polygonal plan configuration with five or
more corners to thereby provide an installation space
between the hoistway wall and the car wall, and at least
one hoistway devices is installed in the installation
space.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006]

Fig. 1 is a front view showing an elevator apparatus
according to Embodiment 1 of the present inven-
tion;

Fig. 2 is a plan view showing a main portion of the
elevator apparatus in Fig. 1;

Fig. 3 is a plan view showing a main portion of an
elevator apparatus according to Embodiment 2 of
the present invention;

Fig. 4 is a plan view showing a main portion of an
elevator apparatus according to Embodiment 3 of

10

15

20

25

30

35

40

45

50

55

the present invention;

Fig. 5is an explanatory view showing a plane layout
of an elevator apparatus according to Embodiment
4 of the present invention;

Fig. 6 is an explanatory view showing a plane layout
of an elevator apparatus according to Embodiment
5 of the present invention; and

Fig. 7 is an explanatory view showing a plane layout
of 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 described with reference to the draw-
ings.

Embodiment 1

[0008] Fig. 1 is a front view showing an elevator ap-
paratus according to Embodiment 1 of the present in-
vention, and Fig. 2 is a plan view showing a main portion
of the elevator apparatus in Fig. 1.

[0009] In the drawings, installed in a hoistway 1 are a
pair of car guide rails 2 and a pair of counterweight guide
rails 3. A car 4 is guided by the car guide rails 2 to be
raised and lowered in the hoistway 1. The car 4 has a
car frame 5 and a cage 6 supported by the car frame 5.
The car frame 5 has a pair of vertical frames 7, a lower
frame 8 secured between the lower ends of the vertical
frames 7 and supporting the cage 6, and an upper frame
9 secured between the upper ends of the vertical frames
7.

[0010] The lower frame 8 is equipped with first and
second main rope connecting portions 11 and 12. The
first and second main rope connecting portions 11 and
12 are arranged symmetrically with respect to the center
of gravity of the car 4.

[0011] A counterweight 13 is guided by the counter-
weight guide rails 3 to be raised and lowered in the hoist-
way 1. Further, the counterweight 13 is arranged behind
the car 4 as seen from the landing side.

[0012] A mounting frame 14 (omitted in Fig. 2) is ar-
ranged in the upper portion of the hoistway 1. The
mounting frame 14 is fixed to the upper end portions of
the car guide rails 2 and the counterweight guide rails
3. Mounted on the mounting frame 14 is a drive machine
(hoisting machine) for causing the car 4 and the coun-
terweight 13 to be raised and lowered.

[0013] The drive machine 15 has a drive machine
main body 16 and a driving sheave 17 rotated by the
drive machine main body 16. Further, the drive machine
15 is arranged horizontally so that the rotation shaft of
the driving sheave 17 may extend vertically. The drive
machine main body 16 has a thin motor whose axial di-
mension is smaller than the diameter thereof.

[0014] Mounted on the mounting frame 14 are first
and second car side return pulleys 18 and 19, a coun-
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terweight side return pulley 20, and a direction change
pulley 21. The first car side return pulley 18 is arranged
above the first main rope connecting portion 11 such that
its rotation shaft extends horizontally in the depth direc-
tion of the car 4 (the vertical direction in Fig. 2). The sec-
ond car side return pulley 19 is arranged above the sec-
ond main rope connecting portion 12 such that its rota-
tion shaft extends horizontally in the depth direction of
the car 4 (the vertical direction in Fig. 2).

[0015] The counterweight side return pulley 20 is ar-
ranged above the counterweight 13 such that its rotation
shaft extends horizontally. Further, the drive machine
15, the first and second car side return pulleys 18 and
19, the counterweight side return pulley 20, and the di-
rection change pulley 21 are arranged above the car 4
so as to overlap the car 4 in a vertical plane of projection.
[0016] Wrapped around the driving sheave 17 is a
main rope group 22 for suspending the car 4 and the
counterweight 13 in the hoistway 1. The main rope
group 22 has a plurality of first main ropes 23 and a plu-
rality of second main ropes 24. Here, the number of first
main ropes 23 is the same as the number of second
main ropes 24.

[0017] Further, the first and second main ropes 23 and
24 consist, for example, of highly flexible composite ma-
terial ropes with resin coating, whereby it is possible to
achieve a reduction in diameter for the driving sheave
17, the first and second car side return pulleys 18 and
19, the counterweight side return pulley 20, and the di-
rection change pulley 21.

[0018] The first main ropes 23 have first end portions
connected to the first main rope connecting portion 11
and second end portions connected to the upper portion
of the counterweight 13. The second main ropes 24
have first end portions connected to the main rope con-
necting portion 12 and second end portions connected
to the upper portion of the counterweight 13.

[0019] Starting with their first ends, the first main
ropes 23 are successively wrapped around the first car
side return pulley 18, the driving sheave 17, and the
counterweight side return pulley 20 in that order to end
in their second end portions. Starting with their first
ends, the second main ropes 24 are successively
wrapped around the second car side return pulley 19,
the direction change pulley 21, the driving sheave 17,
and the counterweight side return pulley 20 in that order
to end in their second end portions.

[0020] Thatis, the first main ropes 23 and the second
main ropes 24 connected to the counterweight 13 bifur-
cated in two directions by the driving sheave 17 before
being connected to the car 4.

[0021] The direction change pulley 21, which is ar-
ranged substantially horizontally, has its rotation shaft
somewhat inclined with respect to the vertical direction
so as to make the approach angle of the second main
ropes 24 as small as possible.

[0022] Further, the hoistway 1 has first and second
hoistway walls 1a and 1b opposed to each other, a third
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hoistway wall 1c¢ in which a landing entrance 25 is pro-
vided, the third hoistway wall 1c, and a fourth hoistway
wall 1d opposed to the back surface of the car 4.
[0023] A car 6 has a car floor (not shown), a car wall
27 which is arranged on the car floor and equipped with
a car entrance 26, and a ceiling 28 arranged on top of
the car wall 27.

[0024] The car wall 27 has a hexagonal plan configu-
ration, whereby first and second installation spaces 29
and 30 are provided between thehoistwaywalls 1a, 1b,
1d, and the carwall 27. More specifically, the car wall 27
is formed as a tube with a square sectional configura-
tion, and adjacent corner portions thereof are beveled
to form inclined surfaces 27a and 27b. The inclined sur-
faces 27a and 27b are inclined with respect to the hoist-
way walls 1a and 1b. The installation spaces 29 and 30
are provided between the inclined surfaces 27a and 27b
and the hoistway walls 1a, 1b, and 1d.

[0025] In a first installation space 29, a main control
panel 31 as a hoistway device is installed. In a second
installation place 30, a sub control panel 32 as a hoist-
way device is installed. A main control panel 31 and a
sub control panel 32 control the drive machine and other
apparatuses.

[0026] Further, the main control panel 31 and the sub
control panel 32 are arranged at positions where they
are opposed to the inclined surfaces 27a and 27b of the
car wall 27 when the car 6 is situated on the uppermost
floor. Further, the main control panel 31 and the sub con-
trol panel 32 are supported by a plurality of rail brackets
33 supporting the counterweight guide rails 3 with re-
spect to the hoistway wall 1d.

[0027] The inclined surfaces 27a and 27b are provid-
ed with inspection windows 34a and 34b facing the in-
stallation spaces 29 and 30 and covers 35a and 35b for
opening and closing the inspection windows 34a and
34b from within the car 6.

[0028] Further, the car wall 27 is equipped with cover
switches 36a and 36b for detecting the opening and
closing of the covers 35a and 35b. When the covers 35a
and 35b are opened, the ascent and descent of the car
4 is prevented.

[0029] In this elevator apparatus, due to the hexago-
nal plan configuration of the car wall 27, the first and
second installation spaces 29 and 30 are secured be-
tween the hoistway walls 1a, 1b, 1d and the car wall 27,
and the main control panel 31 and the sub control panel
32 are arranged in the first and second installation spac-
es 29 and 30, whereby the hoistway 1 can be made com-
pact.

[0030] Further, the first and second installation spac-
es 29 and 30 are secured over the entire raising and
lowering traveling distance for the car 4, so that the main
control panel 31 and the sub control panel 32 can be
increased in size, and these installation spaces allow
installation of all manner of hoistway devices, whereby
it is possible to achieve space saving for elevator appa-
ratuses of both small and large volume.



5 EP 1 564 176 A1 6

[0031] Further, due to the configuration of the car wall
27, which is realized by beveling corner portions of a
tube that is square in section, it is possible to prevent a
deterioration in terms of design, and to utilize the space
in the hoistway 1 more effectively.

[0032] Furthermore, since the car wall 27 is equipped
with the inspection windows 34a and 34b facing the in-
stallation spaces 29 and 30 and the covers 35a and 35b
for opening and closing the inspection windows 34a and
34b, it is possible for the operator to conduct mainte-
nance operation on the apparatuses installed in the in-
stallation spaces 29 and 30 from within the car 6, there-
by achieving an improvement in terms of operability.
[0033] Further, since the cover switches 36a and 36b
are used to detect the opening and closing of the covers
35a and 35b, and the ascent and descent of the car 4
is prohibited when the covers 35a and 35b are opened,
it is possible to achieve an improvement in terms of op-
erational safety for maintenance.

[0034] Further, since the drive machine 15is arranged
in the upper portion of the interior of the hoistway 1, and
the main control panel 31 for controlling the driving ma-
chine 15 is arranged on the uppermost floor, it is possi-
ble to diminish the distance between the drive machine
15 and the main control panel 31, whereby the control
signal is protected from noise, thus achieving an im-
provement in terms of reliability.

Embodiment 2

[0035] Next, Fig. 3 is a plan view showing a main por-
tion of an elevator apparatus according to Embodiment
2 of the present invention. In this embodiment, the car
wall 27 is formed by beveling the four corner portions of
a tube that is square in section, forming inclined surfac-
es 27a through 27d, that is, the car wall 27 is formed as
a tube with an octagonal sectional configuration. A first
installation space 29 is provided between the inclined
surface 27a and the hoistway walls 1a and 1d. Further,
a third installation space 41 is provided between the in-
clined surface 27c¢ and the hoistway walls 1b and 1c.
[0036] The inclined surfaces 27a and 27c are respec-
tively equipped with inspection windows 34a and 34c
and covers 35a and 35c. In the first installation space
29, a main control panel 31 is installed. In the third in-
stallation space 41, a sub control panel 32 is installed.
The sub control panel 32 is fixed to the hoistway wall 1b.
[0037] The side surface of the car wall 27 has an in-
spection window 34e for performing maintenance on the
sub control panel 32 from within the car 6, and a cover
35e for opening and closing the inspection window 34e
from within the car 6.

[0038] The lower frame 8 of the car 4 is equipped with
first and second main rope connecting portions 11 and
12. More specifically, the first and second main rope
connecting portions 11 and 12 are arranged outside the
inclined surfaces 27b and 27d. The first and second
main rope connecting portions 11 and 12 are arranged
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symmetrically with respect to the center of gravity of the
car 4.

[0039] Theinclined surfaces 27b and 27d are respec-
tively equipped with inspection windows 34b and 34d
facing the main rope connecting portions 11 and 12, and
covers 35b and 35d for opening and closing the inspec-
tion windows 34b and 34d.

[0040] Starting with their first ends, first main ropes
23 are successively wrapped around a first car side re-
turn pulley 18, a direction change pulley 21, a driving
sheave 17, and a counterweight side return pulley 20 in
that order to end in their second end portions. Starting
with their first ends, second main ropes 24 are succes-
sively wrapped around a second car side return pulley
19, the driving sheave 17, and the counterweight side
return pulley 20 in that order to end in their second end
portions.

[0041] In this elevator apparatus, the car wall 27 is
octagonal in plan configuration, whereby the first and
third installation spaces 29 and 41 are secured between
the hoistway walls 1a through 1d and the car wall 27.
Further, since the main control panel 31 and the sub
control panel 32 are respectively arranged in the first
and third installation spaces 29 and 41, it is possible to
make the hoistway 1 compact.

[0042] Further, due to the configuration of the car wall
27, which is realized by beveling the four corner portions
of a tube that is square in section, it is possible to
achieve an improvement in terms of design, and to uti-
lize the space in the hoistway 1 more effectively.
[0043] Further, since the main rope connecting por-
tions 11 and 12 are arranged on the outer side of the
diagonally situated inclined surfaces 27b and 27d of the
car 6, it is possible to utilize the space in the hoistway 1
still more effectively.

[0044] Furthermore, since the inspection windows
34b and 34d facing the main rope connecting portions
11 and 12 are provided in the inclined surfaces 27b and
27d, it is possible to perform maintenance on the main
rope connecting portions 11 and 12 from within the car
6, thereby achieving an improvement in terms of oper-
ability and safety.

Embodiment 3

[0045] Next, Fig . 4 is a plan view showing a main por-
tion of an elevator apparatus according to Embodiment
3 of the present invention. While in Embodiments 1 and
2 a counterweight 13 is arranged behind the car 4 as
seen from a landing side, in Embodiment 3, the coun-
terweight 13 is arranged on the side of the car 4 so as
to be opposed to one side surface of the car 6. The car
wall 27 is formed by beveling three corner portions of a
tube that is square in section, forming the inclined sur-
faces 27a, 27b, and 27d, that is, as a tubular member
with a heptagonal sectional configuration. Between the
inclined surface 27a and the hoistway walls 1a and 1d,
a first installation space 29 is provided. Otherwise, this
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embodiment is of the same construction as the Embod-
iments 1 and 2.

[0046] In this way, even with the elevator apparatus
in which the counterweight 13 is arranged by the side of
the car 4, it is possible to form the car wall 27 in the
polygonal plan configuration with five or more corners
to secure the installation space 29, installing the main
control panel 31 in the installation space 29, so that it is
possible to make the hoistway 1 compact.

Embodiment 4

[0047] Next, Fig. 5 is an explanatory view showing a
plan layout of an elevator apparatus according to Em-
bodiment 4 of the present invention. While Embodi-
ments 1 through 3 have been described as applied to a
single elevator apparatus, the present invention is also
applicable to a case in which a plurality of elevator ap-
paratuses are installed side by side as shown in Fig. 5.
In this case, an installation space 42 is arranged be-
tween the two cars 27, whereby it is possible to effec-
tively utilize the interior of the hoistway 1 and to secure
a still larger installation space 42.

Embodiment 5

[0048] Next, Fig. 6 is an explanatory view showing a
plan layout of an elevator apparatus according to Em-
bodiment 5 of the present invention. While in Embodi-
ments 1 through 4 the car wall 27 is formed by beveling
at least one corner portion of a tube that is square in
section to form the inclined surfaces 27a through 274,
it is also possible, as shown in Fig. 6, to realize a sec-
tional configuration in which a recess 27e is provided in
a part of a side of a square. In this arrangement also, it
is possible to secure an installation space 43 between
the hoistway walls 1a and 1d and the recess 27e.

Embodiment 6

[0049] Next, Fig. 7 is an explanatory view showing a
plan layout of an elevator apparatus according to Em-
bodiment 6 of the present invention. While in Embodi-
ments 1 through 4 the car wall 27 is provided with planar
inclined surfaces 27a through 274, it is also possible, as
shown, for example, in Fig. 7, to provide the car wall 27
with a curved surface 27f opposed to an installation
space 44.

[0050] The plan configuration of the car may also be
a polygon with nine or more corners. In other words, it
is only necessary for the car wall to be a tubular polyhe-
dron with five or more faces.

[0051] Further, while in the above embodiments the
main control panel 31 and the sub control panel 32 con-
stitute the hoistway devices to be installed, it is also pos-
sible to install other hoistway devices in the installation
space. Examples of other hoistway devices include
such as a transformer, a battery (battery charger), and
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a remote control apparatus (monitoring panel).

[0052] Here, the remote control apparatus consists of
a monitoring panel for outputting a remote control signal
to aremotely situated control room. Since in many cases
the remote control apparatus is optionally installed, it
has been rather difficult to secure the installation space
for it. According to the present invention, however, the
installation space extends substantially over the entire
ascending/descending distance for the car, the remote
control apparatus can be easily installed.

[0053] Further, it is also possible to install a drive ma-
chine for raising and lowering the car in the installation
space as a hoistway device.

[0054] Furthermore, while the above embodiments
have been described as applied to an elevator appara-
tus of a 1:1 roping system, there are no particular limi-
tations regarding the roping system. For example, the
presentinvention is also applicable to an elevator appa-
ratus of a 2:1 roping system.

Claims
1. An elevator apparatus comprising:

a hoistway having a hoistway wall;

a car having a car floor, a tubular car wall ar-
ranged on the car floor and equipped with a car
entrance, and a ceiling arranged on top of the
car wall, and raised and lowered in the hoist-
way; and

a plurality of hoistway devices arranged inside
the hoistway,

wherein the car wall is formed in a polygonal
plan configuration with five or more corners to there-
by provide an installation space between the hoist-
way wall and the car wall, and at least one hoistway
devices is installed in the installation space.

2. Anelevator apparatus according to Claim 1, where-
in the car wall consists of a tubular member square
in section with at least one corner portion thereof
beveled to form an inclined surface, and wherein
the installation space is provided between the in-
clined surface and the hoistway wall.

3. An elevator apparatus according to Claim 1, where-
in the car wall is equipped with an inspection win-
dow facing the installation space and a cover for
opening and closing the inspection window.

4. An elevator apparatus according to Claim 3, further
comprising a cover switch for detecting the opening
and closing of the cover, wherein a raising and low-
ering operation of the car is prohibited when the
cover is opened.



9 EP 1 564 176 A1

An elevator apparatus according to Claim 1, further
comprising a drive machine arranged in an upper
portion of the interior of the hoistway for raising and
lowering the car, wherein the hoistway devices in-
clude a control panel for controlling the drive ma-
chine, with the control panel being situated so as to
be opposed to the car wall when the car is on the
uppermost floor.
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