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(54) ELEVATOR DEVICE

(57) In an elevator apparatus, a front wall of a hoist-
way is provided with an opening portion in which an up-
per portion of a landing communicates with the hoist-
way. A plurality of removable soundproof/fireproof cov-
ers are attached to the landing side and the hoistway
side of the opening portion, respectively. A driving ma-
chine for raising/lowering a car is arranged within an in-
stallation space surrounded by the soundproof/fireproof
covers.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a machine
room-less elevator not having an exclusive machine
room for installing a driving machine.

BACKGROUND ART

[0002] Conventionally, in a machine room-less eleva-
tor not having a machine room, for example, as shown
in Japanese Patent Application Laid-open No. Hei
7-10434, a driving machine for raising/lowering a car
and a counterweight is arranged at an upper portion
within a hoistway. However, when the driving machine
is large, there may be a case where the driving machine
can not be arranged within the hoistway. In such a case,
for example, as shown in Fig. 23, part of a wall portion
1a of a hoistway 1 is overhung to the outside to thereby
form a recessed portion 2. A driving machine 3 is ar-
ranged inside the recessed portion 2.
[0003] However, in the inside of the recessed portion
2, space where maintenance personnel can work at the
time of maintenance and inspection and space for re-
moving parts of the driving machine 3 must be secured
in addition to the space needed for installing the driving
machine 3. Also, the entrance of the recessed portion 2
needs to be large enough to allow maintenance person-
nel to enter. In a case where equipment such as a rail
is located in front of the entrance, the recessed portion
2 needs to be still larger in order to avoid the equipment.
As a result, building costs are increased. Further, since
the entrance of the recessed portion is large, a machine
base 4 for supporting the driving machine 3 also be-
comes large.

DISCLOSURE OF THE INVENTION

[0004] The present invention has been made with the
view of solving the above-mentioned problem, and an
object of the present invention is to provide an elevator
apparatus that allows the installation space for a driving
machine to be reduced and facilitates maintenance and
inspection of the driving machine.
[0005] An elevator apparatus according to the present
invention comprises: a hoistway including a front wall
located within a landing; a car that ascends/descends
inside this hoistway; a driving machine including a drive
sheave for raising/lowering the car; and a main rope
wound around the drive sheave for suspending the car,
wherein the front wall is provided with an opening por-
tion by which an upper portion of the landing communi-
cates with the hoistway, the landing side and the hoist-
way side of the opening portion are respectively fitted
with a removable soundproof/fireproof cover, and the
driving machine is arranged within an installation space
surrounded by the soundproof/fireproof cover.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

Fig. 1 is a longitudinal sectional view of an elevator
apparatus according to Embodiment 1 of the
present invention;
Fig. 2 is a plan view showing the elevator apparatus
of Fig. 1;
Fig. 3 is an enlarged view of a main portion of Fig. 1;
Fig. 4 is a longitudinal sectional view of an elevator
apparatus according to Embodiment 2 of the
present invention;
Fig. 5 is a plan view showing the elevator apparatus
of Fig. 4;
Fig. 6 is an enlarged view of a main portion of Fig. 4;
Fig. 7 is a longitudinal sectional view showing a
main portion of an elevator apparatus according to
Embodiment 3 of the present invention;
Fig. 8 is a longitudinal sectional view showing a
state at the time of maintenance and inspection of
a driving machine of Fig. 7;
Fig. 9 is a longitudinal sectional view showing a
main portion of an elevator apparatus according to
Embodiment 4 of the present invention;
Fig. 10 is a longitudinal sectional view showing a
state at the time of maintenance and inspection of
a driving machine of Fig. 9;
Fig. 11 is a longitudinal sectional view showing a
main portion of an elevator apparatus according to
Embodiment 5 of the present invention;
Fig. 12 is a longitudinal sectional view showing a
state at the time of maintenance and inspection of
a driving machine of Fig. 11;
Fig. 13 is a longitudinal sectional view showing a
main portion of an elevator apparatus according to
Embodiment 6 of the present invention;
Fig. 14 is a longitudinal sectional view showing a
state at the time of maintenance and inspection of
a driving machine of Fig. 13;
Fig. 15 is a side view showing a state at the time of
maintenance and inspection of an elevator appara-
tus according to Embodiment 7 of the present in-
vention;
Fig. 16 is a perspective view showing a main portion
of Fig. 15 viewed from a landing side;
Fig. 17 is an exploded perspective view showing a
scaffolding device of Fig. 15;
Fig. 18 is a longitudinal sectional view showing a
main portion of an elevator apparatus according to
Embodiment 8 of the present invention;
Fig. 19 is a plan view showing the elevator appara-
tus of Fig. 18;
Fig. 20 is a longitudinal sectional view showing a
main portion of an elevator apparatus according to
Embodiment 9 of the present invention;
Fig. 21 is a plan view showing the elevator appara-
tus of Fig. 20;
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Fig. 22 is a longitudinal sectional view showing a
state where a control panel of Fig. 20 is pulled out
to a landing side; and
Fig. 23 is a diagram showing an example of a con-
struction of a conventional elevator apparatus.

BEST MODE FOR CARRYING OUT THE INVENTION

[0007] Hereinafter, explanation will be made of pre-
ferred embodiments of the present invention with refer-
ence to the drawings.

Embodiment 1

[0008] Fig. 1 is a longitudinal sectional view of an el-
evator apparatus according to Embodiment 1 of the
present invention, Fig. 2 is a plan view showing the el-
evator apparatus of Fig. 1, and Fig. 3 is an enlarged view
of a main portion of Fig. 1.
[0009] In the figure, a hoistway 11 includes a front wall
11a located within a landing 12, a rear wall 11b opposing
this front wall 11a and a pair of side walls 11c, 11d. A
landing entrance 13 is provided within the front wall 11a.
The front wall 11a at a landing 12 at the top floor is pro-
vided with an opening portion 14 by which the upper por-
tion of the landing 12 communicates with the hoistway
11. The opening portion 14 is located above the landing
entrance 13 in the top floor.
[0010] The landing 12 side and the hoistway 11 side
of the opening portion 14 are fitted with respective re-
movable soundproof/fireproof covers 15 and 16. These
soundproof/fireproof covers 15 and 16 are fitted to a ceil-
ing portion 18 and the front wall 11a by a plurality of
mounting fittings 17. The soundproof/fireproof cover 15
on the landing 12 side is capable of being divided in half
in the center, and the dividing portion is connected using
a fastener 19.
[0011] A machine base 21 is fixed within an installa-
tion space 20 surrounded by the soundproof/fireproof
covers 15, 16. To the machine base 21, a driving ma-
chine (hoisting machine) 23 is supported through a plu-
rality of rubber pads 22. The driving machine 23 includes
a drive sheave 24.
[0012] A pair of car guide rails 25 and a pair of coun-
terweight guide rails 26 are installed within the hoistway
11. A car 27 is raised/lowered within the hoistway 11
guided by the car guide rails 25 by means of the driving
machine 23. A counterweight 28 is also raised lowered
within the hoistway 11 guided by the counterweight
guide rails 26 by means of the driving machine 23.
[0013] Support beams 29 are fixed to the upper end
portions of the guide rails 25 and 26. The support beams
29 abut with the rear wall 11b, and support a car-side
sheave 30 and a counterweight-side sheave 31. Con-
nection frames 32 for transmitting horizontal forces ap-
plied to the machine base 21 to the support beam 29
are connected between the support beams 29 and the
machine base 21.

[0014] A pair of car suspension sheaves 33 are pro-
vided at the bottom portion of the car 27. A counter-
weight suspension sheave 34 is provided at the top por-
tion of the counterweight 28. A main rope 35 for sus-
pending the car 27 and the counterweight 28 winds
around the drive sheave 24. The soundproof/fireproof
cover 16 on the hoistway 11 side is provided with a plu-
rality of holes 16a through which the main rope 35 pass-
es.
[0015] One end portion of the main rope 35 is con-
nected with a rope stop (not shown) at the upper portion
of the hoistway 11, and then is wound around the car
suspension sheave 33, the car-side sheave 30, the drive
sheave 24, the counterweight-side sheave 31 and the
counterweight suspension sheave 34 in this order. The
other end portion thereof is connected with the rope stop
(not shown) at the upper portion of the hoistway 11.
[0016] In such an elevator apparatus, the opening
portion 14 is provided in the front wall 11a of the hoist-
way 11, the landing 12 side and the hoistway 11 side of
the opening portion 14 are fitted with the removable
soundproof/fireproof covers 15 and 16, and the driving
machine 23 is arranged within the installation space 20
surrounded by the soundproof/fireproof covers 15 and
16. Thus, by removing the soundproof/fireproof cover
15, it becomes possible to perform maintenance and in-
spection of the driving machine 23 from the landing 12
side.
[0017] Therefore, there is no need for maintenance
personnel to enter the installation space 20, whereby it
becomes possible to make the installation space 20 for
the driving machine 23 small and facilitate the mainte-
nance and inspection of the driving machine 23. Further,
since only the opening portion 14 is provided in the front
wall 11a of the hoistway 11, the structure of a building
side is barely affected, and conversely the elevator ap-
paratus is less restricted by the building itself
[0018] Further, since the connection frames 32 are
provided between the machine base 21 and the support
beams 29, the horizontal force applied to the machine
base 21 is transmitted to the wall portion of the hoistway
11, namely the rear wall 11b here, through the connec-
tion frames 32 and the support beams 29. Therefore, it
becomes possible to simplify support construction of the
machine base 21.

Embodiment 2

[0019] Next, Fig. 4 is a longitudinal sectional view of
an elevator apparatus according to Embodiment 2 of the
present invention, Fig. 5 is a plan view showing the el-
evator apparatus of Fig. 4, and Fig. 6 is an enlarged view
of a main portion of Fig. 4.
[0020] In the figure, a machine base 41 is fixed within
an installation space 20. With the machine base 41, a
thin type driving machine 42 is horizontally mounted
through a plurality of rubber pads 22. The driving ma-
chine 42 includes a drive sheave 43. The drive sheave
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43 rotates about a vertical rotational axis. The remaining
constructions are the same as that in Embodiment 1.
[0021] By using such a thin type driving machine 42,
it becomes possible to make the installation space 20
for the driving machine 42 still smaller, thereby saving
space.

Embodiment 3

[0022] Next, Fig. 7 is a longitudinal sectional view
showing a main portion of an elevator apparatus accord-
ing to Embodiment 3 of the present invention. In this ex-
ample, a machine base 44 for supporting a driving ma-
chine 23 is capable of rotating about a shaft pin 45. A
screw receiver 46 is fixed to the machine base 44, and
a screw bar 47 is bolted and fitted in the screw receiver
46. A bracket with an angular aperture 48 is provided at
the end portion of the screw bar 47.
[0023] The machine base 44 is rotated about the shaft
pin 45 by rotating the screw bar 47. In this way, the driv-
ing machine 23 is moved from a normal installation po-
sition to a landing 12 side. The remaining constructions
are the same as that in Embodiment 1.
[0024] Fig. 8 is a longitudinal sectional view showing
a state at the time of maintenance and inspection of the
driving machine 23 shown in Fig. 7. At the time of main-
tenance and inspection, soundproof/fireproof covers 15,
16 are removed (it is also possible to only remove the
soundproof/fireproof cover 15), and the screw bar 47 is
rotated by means of a handle 49. In this way, the driving
machine 23 is moved to a position where work can be
easily performed. Thus, it becomes possible to enhance
workability during the maintenance and inspection op-
erations.

Embodiment 4

[0025] Fig. 9 is a longitudinal sectional view showing
a main portion of an elevator apparatus according to
Embodiment 4 of the present invention. In the figure, a
machine base 44 is supported by a slide member 51
through a shaft pin 45. The slide member 51 is slidably
supported from the ceiling portion 18 along a slide guide
52. A screw bar 53 is bolted and fitted in the slide mem-
ber 52. A bracket with an angular aperture 54 is provided
at the end portion of the screw bar 53.
[0026] The slide member 52 is moved along the slide
guide 52 by rotating the screw bar 53. In this way, a driv-
ing machine 23 is moved from a normal installation po-
sition to a landing 12 side. The remaining constructions
are the same as that in Embodiment 3.
[0027] Fig. 10 is a longitudinal sectional view showing
a state at the time of maintenance and inspection of the
driving machine 23 shown in Fig. 9. At the time of main-
tenance and inspection, soundproof/fireproof covers 15,
16 are removed, and the screw bars 47, 53 are rotated
by means of a handle 49. In this way, the driving ma-
chine 23 is moved to a position where work can be easily

performed. Thus, it becomes possible to enhance work-
ability during the maintenance and inspection opera-
tions.

Embodiment 5

[0028] Next, Fig. 11 is a longitudinal sectional view
showing a main portion of an elevator apparatus accord-
ing to Embodiment 5 of the present invention. In this ex-
ample, a machine base 55 for supporting a thin type driv-
ing machine 42 is fitted on a front wall 11a, being rotat-
able about a shaft pin 56. To the front wall 11a, there is
provided a screw receiver 57 in which a screw bar 58 is
bolted and fitted. The end portion of the screw bar 58 is
provided with a bracket with an angular aperture 59. The
machine base 55 is fitted with a guide pipe 60 serving
as a rope jump prevention means for preventing chang-
es in the approach angle of main rope 35 to drive sheave
43 due to displacement of the driving machine 42.
[0029] The machine base 55 is rotated about the shaft
pin 56 by rotating the screw bar 58. In this way, the driv-
ing machine 42 moves from a normal installation posi-
tion to a landing 12 side. The remaining constructions
are the same as that in Embodiment 2.
[0030] Fig. 12 is a longitudinal sectional view showing
a state at the time of maintenance and inspection of the
driving machine 42 shown in Fig. 11. At the time of main-
tenance and inspection, soundproof/fireproof covers 15,
16 are removed, and the screw bar 58 is rotated by
means of a handle 49. In this way, the driving machine
42 is moved to a position where work can be easily per-
formed. Thus, it becomes possible to enhance worka-
bility during the maintenance and inspection operations.
[0031] Further, since the machine base 55 is provided
with the guide pipe 60, changes in the approach angle
of the main rope 35 to the drive sheave 43 due to the
displacement of the driving machine 42 are prevented,
thereby preventing the main rope 35 from jumping off
the drive sheave 43.

Embodiment 6

[0032] Fig. 13 is a longitudinal sectional view showing
a main portion of an elevator apparatus according to
Embodiment 6 of the present invention. In the figure, a
machine base 61 for supporting a driving machine 42 is
capable of moving diagonally along a slide guide 62 to
a landing 12 side. A screw bar 63 is bolted and fitted in
the machine base 61. The end portion of the screw bar
63 is provided with a bracket with an angular aperture
64.
[0033] The machine base 61 is fitted with a guide pipe
65 serving as a rope jump prevention means for pre-
venting changes in the approach angle of main rope 35
to drive sheave 43 due to displacement of the driving
machine 42. The remaining constructions are the same
as that in Embodiment 5.
[0034] Fig. 14 is a longitudinal sectional view showing
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a state at the time of maintenance and inspection of the
driving machine 42 shown in Fig. 13. At the time of main-
tenance and inspection, soundproof/fireproof covers 15
and 16 are removed, and the screw bar is 63 rotated by
means of a handle 49. In this way, the driving machine
42 is moved to a position where work can be easily per-
formed. Thus, it becomes possible to enhance worka-
bility during the maintenance and inspection operations.
[0035] Further, since the machine base 61 is provided
with the guide pipe 65, changes in the approach angle
of the main rope 35 to the drive sheave 43 due to the
displacement of the driving machine 42 are prevented,
thereby preventing the main rope 35 from jumping off
the drive sheave 43.
[0036] Note that, in Embodiments 3 - 6, rope tension
is acting on the driving machines 23 and 42. Thus, par-
ticularly in an elevator apparatus having a large live
load, a large amount of force is applied to the screw bars
47, 53, 58 and 63, and thus it is difficult to move the
driving machines 23 and 42. In contrast, the car 27 and
the counterweight 28 are supported at a position of a
certain height within the hoistway 11 and the screw bars
47, 53, 58 and 63 are rotated after reducing the rope
tension, whereby it becomes easy to displace the driving
machines 23, 42.
[0037] Further, at the time of normal operation, the po-
sitions of the driving machines 23, 42 are fixed by fix-
tures (not shown) such as fixing bolts, and then the fix-
tures are released at the time of the maintenance and
inspection to thereby displace the driving machines 23,
42.

Embodiment 7

[0038] Next, Fig. 15 is a side view showing a state at
the time of maintenance and inspection of an elevator
apparatus according to Embodiment 7 of the present in-
vention, Fig. 16 is a perspective view showing a main
portion of Fig. 15 viewed from a landing side and Fig.
17 is an exploded perspective view showing a scaffold-
ing device of Fig. 15.
[0039] In the figure, a scaffolding hanging frame 71 is
fixed to a landing 12 side of a front wall 11a. A scaffolding
device 72 onto which maintenance personnel stand at
the time of maintenance and inspection of driving ma-
chine 42 is hung on the scaffolding hanging frame 71 to
be supported. The scaffolding device 72 includes a fold-
ing scaffolding frame 73 and a plurality of scaffolding
panels 74.
[0040] The scaffolding frame 73 includes: a pair of
lower frames 75; a linkage link 76 for linking the lower
frames 75; a pair of longitudinal frames 77; a pair of first
handrail links 78; a pair of second handrail links 79; a
pair of first handrail support links 80 which are linked
between the lower frame 75 and the first handrail link
78; a pair of second handrail support links 81 which are
linked between the lower frame 75 and the second
handrail link 79; a linkage handrail 82 which is linked

between the second handrail support links 81; a pair of
first slant links 83 which are linked between the longitu-
dinal frame 77 and the first handrail link 78; and a pair
of second slant links 84 which are linked between the
first handrail link 78 and the lower frame 75.
[0041] A stopper for the handrail support link 85 is pro-
vided at the tip end portion of each lower frame 75. A
hanging fitting 86 which is hung on the scaffolding hang-
ing frame 71 is fixed to the upper end portion of each
longitudinal frame 77. A plurality of hooks 74a engaging
with the lower frame 75 are provided in each scaffolding
panel 74. A ladder 87 reaches between the floor of the
landing 12 and the scaffolding device 72.
[0042] In such an elevator apparatus, as the scaffold-
ing device 72 is fitted in the vicinity of the opening portion
14, workability and safety of the maintenance and in-
spection operations are enhanced. Further, the scaffold-
ing device 72 is capable of being divided into the folding
scaffolding frame 73 and the plurality of scaffolding pan-
els 74. Therefore, it is easy to store and convey the scaf-
folding device 72.

Embodiment 8

[0043] Next, Fig. 18 is a longitudinal sectional view
showing a main portion of an elevator apparatus accord-
ing to Embodiment 8 of the present invention, and Fig.
19 is a plan view showing the elevator apparatus of Fig.
18. In this example, a control panel 91 for controlling
operation of the elevator apparatus is fixed to an outer
peripheral portion of a soundproof/fireproof cover 15 on
a landing 12 side. By sliding a cover 92 of the control
panel 91, the control panel 91 opens from the landing
12 side. The other constructions are the same as that
in Embodiment 2.
[0044] In such an elevator apparatus, the control pan-
el 91 is fixed to the outer peripheral portion of the sound-
proof/fireproof cover 15. Thus, it is possible to partially
thin the soundproof/fireproof cover 15. Also, mainte-
nance and inspection operation of the control panel 91
can be easily performed on the landing 12 side.

Embodiment 9

[0045] Next, Fig. 20 is a longitudinal sectional view
showing a main portion of an elevator apparatus accord-
ing to Embodiment 9 of the present invention, and Fig.
21 is a plan view showing the elevator apparatus of Fig.
20. In this example, a control panel 91 is accommodated
within an installation space 20 of a driving machine 42.
The control panel 91 is, as shown in Fig. 22, capable of
being pulled out to a landing 12 side along a slide guide
93.
[0046] In such an elevator apparatus, since the driv-
ing machine 42 and the control panel 91 are accommo-
dated within the installation space 20, space is efficiently
used, thereby saving space. Further, maintenance and
inspection of the control panel 91 can be easily per-

7 8



EP 1 329 411 A1

6

5

10

15

20

25

30

35

40

45

50

55

formed on the landing 12 side.

Claims

1. An elevator apparatus comprising:

a hoistway including a front wall located within
a landing;
a car that ascends/descends inside the hoist-
way;
a driving machine including a drive sheave for
raising/lowering the car; and
a main rope wound around the drive sheave for
suspending the car,

wherein the front wall is provided with an
opening portion by which an upper portion of the
landing communicates with the hoistway, the land-
ing side and the hoistway side of the opening por-
tion are respectively fitted with a removable sound-
proof/fireproof cover, and the driving machine is ar-
ranged within an installation space surrounded by
the soundproof/fireproof cover.

2. The elevator apparatus according to claim 1, further
comprising: a machine base fixed within the instal-
lation space for supporting the driving machine; and
a connection frame provided between a wall portion
of the hoistway and the machine base for transmit-
ting to the wall portion a horizontal force applied to
the machine base.

3. The elevator apparatus according to claim 1,
wherein the driving machine is capable of being dis-
placed from a normal installation position to the
landing side.

4. The elevator apparatus according to claim 3, further
comprising a rope jump prevention means for pre-
venting changes in an approach angle of the main
rope to the drive sheave due to displacement of the
driving machine.

5. The elevator apparatus according to claim 4,
wherein the driving machine is supported by a ma-
chine base capable of being displaced, and the a
rope jump prevention means is fitted on the ma-
chine base and restricts displacement of the main
rope to the machine base when the machine base
is displaced.

6. The elevator apparatus according to claim 1, further
comprising a scaffolding device fitted at a vicinity of
the opening portion during maintenance and in-
spection.

7. The elevator apparatus according to claim 1,

wherein a control panel is fixed to an outer periph-
eral portion of the soundproof/fireproof cover on the
landing side.

8. The elevator apparatus according to claim 1,
wherein a control panel is accommodated within the
installation space, and the control panel is capable
of being displaced to the landing side.
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