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(54) ELEVATOR DEVICE

(57) An elevator apparatus includes a hoistway hav-
ing a pit at the bottom. A car is raised and lowered in the
hoistway by a driving machine through a main rope. Un-

der the floor of the landing of the lowermost floor, there
is provided an installation space adjacent to the pit. The
driving machine is arranged in the installation space.
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Description

TECHNICAL FIELD

[0001] This invention relates to a so-called machine-
room-less type elevator apparatus in which no dedicat-
ed machine room for installing the driving machine and
control panel is provided in the upper portion of the hoist-
way.

BACKGROUND ART

[0002] In a conventional machine-room-less type el-
evator apparatus, in which no machine room is provided
in the upper portion of the hoistway, a driving machine
for raising and lowering the car is arranged in a pit at
the bottom of the hoistway. When a driving machine is
arranged in the pit, the pit must be made deeper in order
to prevent interference between the car and the driving
machine, resulting in higher building costs.
[0003] It might be possible to arrange the driving ma-
chine in the upper portion or the intermediate portion of
the hoistway. However, that would make it necessary to
secure sufficient space for arranging the driving ma-
chine in the hoistway. Further, maintenance would in-
volve operations at high places and can be very trouble-
some.

DISCLOSURE OF THE INVENTION

[0004] This invention has been made with a view to-
ward solving the above problems. It is accordingly an
object of this invention to provide an elevator apparatus
in which interference between car and driving machine
can be prevented, and in which maintenance can be
conducted with ease.
[0005] To this end, according to one aspect of the
present invention, there is provided an elevator appara-
tus comprising: a hoistway having a pit at the bottom; a
car that ascends and descends in the hoistway; a main
rope for suspending the car in the hoistway; and a driv-
ing machine for raising and lowering through the main
rope, wherein an installation space adjacent to the pit is
provided under the floor of a landing of a lowermost floor,
the driving machine being arranged in the installation
space.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

Fig. 1 is a plan view of an elevator apparatus ac-
cording to Embodiment 1 of this invention;
Fig. 2 is a side view of the pit periphery of the ele-
vator apparatus of Fig. 1;
Fig. 3 is a side view of the pit periphery of an ele-
vator apparatus according to Embodiment 2 of this
invention;

Fig. 4 is a side view showing a state in which the
driving machine of Fig. 3 has been moved to the pit
side;
Fig. 5 is a plan view of an elevator apparatus ac-
cording to Embodiment 3 of this invention;
Fig. 6 is a side view of the pit periphery of the ele-
vator apparatus of Fig. 5;
Fig. 7 is a plan view of an elevator apparatus ac-
cording to Embodiment 4 of this invention;
Fig. 8 is a side view of the pit periphery of the ele-
vator apparatus of Fig. 7;
Fig. 9 is a plan view of an elevator apparatus ac-
cording to Embodiment 5 of this invention;
Fig. 10 is a side view of the pit periphery of the el-
evator apparatus of Fig. 9;
Fig. 11 is a side view showing the pit periphery of
an elevator apparatus according to Embodiment 6
of this invention;
Fig. 12 is a side view showing the pit periphery of
an elevator apparatus according to Embodiment 7
of this invention;
Fig. 13 is a side view showing a state in which the
driving machine of Fig. 12 has been moved to a po-
sition on the floor of a landing;
Fig. 14 is a side view showing the pit periphery of
an elevator apparatus according to Embodiment 8
of this invention;
Fig. 15 is a side view showing a state in which the
driving machine of Fig. 14 has been moved to a po-
sition on the floor of a landing;
Fig. 16 is a side view showing the pit periphery of
an elevator apparatus according to Embodiment 9
of this invention;
Fig. 17 is a side view showing a state in which the
driving machine of Fig. 16 has been moved to a po-
sition on the floor of a landing;
Fig. 18 is a side view showing the pit periphery of
an elevator apparatus according to Embodiment 10
of this invention;
Fig. 19 is a side view showing a state in which the
driving machine of Fig. 18 has been moved to a po-
sition on the floor of a landing;
Fig. 20 is a side view showing the pit periphery of
an elevator apparatus according to Embodiment 11
of this invention; and
Fig. 21 is a side view showing a state in which the
driving machine of Fig. 20 has been moved to a po-
sition on the floor of a landing.

BEST MODE FOR CARRYING OUT THE INVENTION

[0007] Preferred embodiments of this invention will
now be described with reference to the drawings.

Embodiment 1

[0008] Fig. 1 is a plan view of an elevator apparatus
according to Embodiment 1 of this invention, and Fig. 2
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is a side view of the pit periphery of the elevator appa-
ratus of Fig. 1.
[0009] In the drawings, a pair of car guide rails 2 and
a pair of counterweight guide rails 3 are provided in a
hoistway 1. A car 4 is guided by the car guide rails 2 and
is raised and lowered in the hoistway 1. A counterweight
5 is guided by the counterweight guide rails 3 and is
raised and lowered in the hoistway 1.
[0010] A pit 1a is provided at the bottom of the hoist-
way 1. Under the floor of a landing 6 of the lowermost
floor (including the portion below the landing threshold),
there is provided an installation space 7 adjacent to the
pit 1a. The installation space 7 accommodates a driving
machine (hoisting machine) 8 for causing the car 4 and
the counterweight 5 to ascend and descend. The driving
machine 8 has a driving sheave 9.
[0011] The driving machine 8 is supported by a sup-
port base 10 through the intermediation of a machine
base 11. A plurality of rubber vibration isolators 12 are
provided between the driving machine 8 and the ma-
chine base 11. Between the installation space 7 and the
pit 1a, there is arranged a detachable partition 13 serv-
ing as both a soundproof wall and a fireproof wall.
[0012] The car 4 and the counterweight 5 are sus-
pended in the hoistway 1 by a main rope 14 wound
around the driving sheave 9, and are raised and lowered
by the driving machine 8 through the main rope 14. In
the pit 1a, there are arranged a car-side deflector wheel
15 and a counterweight-side deflector wheel 16. In the
upper portion of the interior of the hoistway 1, there are
arranged a car-side return wheel 17 and a counter-
weight-side return wheel 18. Under the car 4, there are
provided a pair of car suspending wheels 19 and 20.
Above the counterweight 5, there is provided a counter-
weight suspending wheel 21.
[0013] A first end portion and a second end portion of
the main rope 14 are respectively connected to a rope
locking portion (not shown) in the upper portion of the
interior of the hoistway 1. Starting from the first end por-
tion, the main rope 14 is sequentially wound around the
car suspending wheels 20 and 19, the car-side return
wheel 17, the car-side deflector wheel 15, the driving
sheave 9, the counterweight-side deflector wheel 16,
the counterweight-side return wheel 18, and the coun-
terweight suspending wheel 21, and ends at the second
end portion.
[0014] In this elevator apparatus, the installation
space 7 is provided under the floor of the landing 6 of
the lowermost floor, and the driving machine is accom-
modated in this installation space 7, with the result that
it is possible to prevent interference between the car 4
and the driving machine 8 without making the pit 1a
deeper, thereby achieving a reduction in building cost.
Further, since the underfloor portion of the landing 6 is
generally not utilized in many cases, it is relatively free
from restrictions and can be effectively utilized as the
installation space 7.
[0015] Further, compared to cases where the driving

machine 8 is arranged at a high position, maintenance
on the driving machine 8 can be performed more easily.
[0016] Furthermore, as the partition 13 serving as a
fireproof wall is provided between the installation space
7 and the pit 1a, even if a fire were to be caused in the
driving machine 8, intrusion of flames into the hoistway
1 can be prevented. Further, since the partition 13 also
serves as a soundproof wall, the noise of the driving ma-
chine 8 is prevented from being transmitted to the inte-
rior of the car 4 through the hoistway 1.

Embodiment 2

[0017] Fig. 3 is a side view showing the pit periphery
of an elevator apparatus according to Embodiment 2 of
this invention. In the drawing, the driving machine 8 is
supported by a machine base 22. The machine base 22
is supported by a support base 23 and is capable of slid-
ing reciprocatingly between the installation space 7 and
the pit 1a. Between the support base 23 and the ma-
chine base 22, there is provided a screw shaft 24, which
is threadedly engaged with a screw shaft support mem-
ber 25 secured to the support base 23. Otherwise, the
construction of this embodiment is the same as that of
Embodiment 1.
[0018] As shown in Fig. 4, in this elevator apparatus,
a handle 26 is connected to the end portion of the screw
shaft 24; by rotating the screw shaft 24, the machine
base 22 can be moved to the pit 1a together with the
driving machine 8. Thus, at the time of maintenance, the
driving machine 8 is moved to the pit 1a which is larger
than the installation space 7, whereby it is possible to
achieve an improvement in maintenance operability.

Embodiment 3

[0019] Fig. 5 is a plan view of an elevator apparatus
according to Embodiment 3 of this invention, and Fig. 6
is a side view showing the pit periphery of the elevator
apparatus of Fig. 5. In the drawings, there are provided
in the floor 6 of the lowermost floor an inspection hole
27 communicating with an installation space 32 and a
cover 28 for opening and closing the inspection hole 27.
Further, there is fastened to the wall surface of the in-
stallation space 32 a ladder 29 used when getting in and
out the installation space 32.
[0020] In Embodiment 3, a long and narrow driving
machine 30 is used. The driving machine 30 is arranged
vertically so that the rotation shaft of its driving sheave
31 extends in the vertical direction. The installation
space 32 is large enough to perform maintenance on
the driving machine 30. A control panel 33 is arranged
in the operation space 32. Otherwise, the construction
of this embodiment is the same as that of Embodiment 1.
[0021] In this elevator apparatus, when performing
maintenance operations on the driving machine 30, the
operator opens the cover 28, and enters the installation
space 32 by using the ladder 29. If the car 4 has stopped
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as a result of failure, it is sometimes difficult to inspect
the driving machine 30 from the pit 1a depending upon
the position where the car 4 has stopped. On the other
hand, in Embodiment 3, the operator can enter the in-
stallation space 32 from the landing 6 safely and easily
to perform inspection on the driving machine 30 inde-
pendently of the position of the car 4.
[0022] Further, in a state in which the operator can
enter the pit 1a, the partition 13 is removed from the pit
1a side, whereby it is also possible to inspect the driving
machine 30 from the pit 1a side.

Embodiment 4

[0023] Fig. 7 is a plan view of an elevator apparatus
according to Embodiment 4 of this invention, and Fig. 8
is a side view showing the pit periphery of the elevator
apparatus of Fig. 7. In this example, the long and narrow
type driving machine 30 is arranged horizontally so that
the rotation shaft of its driving sheave 31 extends in the
horizontal direction. Otherwise, the construction of this
embodiment is the same as that of Embodiment 3.
[0024] In this elevator apparatus also, the operator
can enter the installation space 32 safely and easily from
the landing 6 to inspect the driving machine 30. Further,
by removing the partition 13 from the pit 1a side, it is
also possible to inspect the driving machine 30 from the
pit 1a side.

Embodiment 5

[0025] Fig. 9 is a plan view of an elevator apparatus
according to Embodiment 5 of this invention, and Fig.
10 is a side view showing the pit periphery of the elevator
apparatus of Fig. 10. In this example, a narrow type driv-
ing machine 34 is arranged horizontally so that the ro-
tation shaft of its driving sheave 35 may extend in the
horizontal direction. By using the narrow type driving
machine 34, the installation space 32 can be made
smaller. Otherwise, the construction of this embodiment
is the same as that of Embodiment 3.
[0026] In this elevator apparatus also, the operator
can enter the installation space 32 safely and easily from
the landing 6 to inspect the driving machine 34. Further,
by removing the partition 13 from the pit 1a side, it is
also possible to inspect the driving machine 34 from the
pit 1a side.

Embodiment 6

[0027] While in Embodiment 5 the driving machine 34
is arranged horizontally, it is also possible, as shown in
Fig. 11, to arrange the driving machine 34 vertically so
that the rotation shaft of the driving sheave 35 may ex-
tends in the vertical direction.

Embodiment 7

[0028] Fig. 12 is a side view showing the pit periphery
of an elevator apparatus according to Embodiment 7 of
this invention. In the drawing, the control panel 33 is
mounted on the driving machine 30. The top side of the
installation space 32 is opened by removing two covers
28a and 28b. The driving machine 30 and the control
panel 33 are supported by the machine base 11 through
the intermediation of a moving base 36 capable of mov-
ing vertically relative to the machine base 11, a swinging
base 37 swingable around a shaft 38 relative to the mov-
ing base 36, and a plurality of rubber vibration isolators
12.
[0029] Between the moving base 36 and the swinging
base 37, there is provided a swinging screw rod 39 for
swinging the swinging base 37. The base portion of the
swinging screw rod 39 is connected to the moving base
36 through the intermediation of a rotating nut 40, and
its intermediate portion is threadedly engaged with the
swinging base 37. Between the installation space 32
and the pit 1a, there is arranged a guide pipe 41 for pre-
venting interference of the main rope 14 with apparatus,
structures, etch when the driving machine 30 is dis-
placed.
[0030] A screw rod 42 for vertically moving the moving
base 36 is connected to the moving base 36 at the time
of maintenance. A handle 43 for rotating the screw rod
42 is connected to the upper end portion of the screw
rod 42. The screw rod 42 is supported by a screw re-
ception base 44. The screw reception base 44 is se-
cured in position in the vicinity of the landing threshold
by a mounting bolt 45 at the time of maintenance.
[0031] In this elevator apparatus, the covers 28a and
28b are removed at the time of maintenance, and the
screw reception base 44 is fixed to the landing 6, the
screw rod 42 being connected to the moving base 36.
Thereafter, the screw rod 42 is rotated by the handle 43,
and the moving base 36 is raised to a position on the
floor of the landing 6 together with the driving machine
30 and the control panel 33.
[0032] Next, a handle 43 is connected to the forward
end portion of the swinging screw rod 39, and the swing-
ing screw rod 39 is rotated, whereby, as shown in Fig.
13, the swinging base 37 is swung, and the driving ma-
chine 30 and the control panel 33 are tilted.
[0033] Since the load of the car 4 and the counter-
weight 5 is applied to the driving machine 30 through
the main rope 14, a great force is applied to the handle
43. Thus, the driving machine 30 may be raised after
separately supporting the car 4 and the counterweight 5.
[0034] In this way, the driving machine 30 can be
moved to a position on the floor of the landing 6 at the
time of maintenance, with the result that that the oper-
ator can perform maintenance operations at the landing
6 without entering the installation space 32, whereby an
improvement can be achieved in terms of operational
efficiency. Further, when there is a fear of flooding due
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to heavy rains or the like, the operation of the elevator
is stopped, and the driving machine 30 and the control
panel 33 are raised beforehand, whereby it is possible
to prevent the driving machine 30 and the control panel
33 from being flooded in water.

Embodiment 8

[0035] Fig. 14 is a side view showing the pit periphery
of an elevator apparatus according to Embodiment 8 of
this invention, and Fig. 15 is a side view showing a state
in which the driving machine of Fig. 14 has been moved
to a position on the floor of the landing. In the drawings,
the driving machine 30 is supported by the machine
base 11 through the intermediation of slide guides 47
and 48. A screw rod 49 is provided between the machine
base 11 and the slide guide 48.
[0036] As shown in Fig. 15, by connecting a handle
50 to the screw rod 49 and rotating the screw rod 49,
the driving machine 30 and the control panel 33 are
moved from the installation space 32 onto the floor of
the landing 6. At this time, the slide guide 48 is caused
to slide so as to be extended obliquely upwards.
[0037] In this construction also, the driving machine
30 can be moved onto the floor of the landing 6 at the
time of maintenance, with the result that maintenance
operation can be conducted at the landing 6, thereby
achieving an improvement in operational efficiency. Fur-
ther, it is possible to prevent the driving machine 30 and
the control panel 33 from being flooded in water.

Embodiment 9

[0038] Fig. 16 is a side view showing the pit periphery
of an elevator apparatus according to Embodiment 9 of
this invention, and Fig. 17 is a side view showing a state
in which the driving machine of Fig. 16 has been moved
onto the floor of the landing. In the drawings, the driving
machine 30 is mounted on a rotating base 52 rotatable
around a shaft 51. Between the machine base 11 and
the rotating base 52, there is provided a hydraulic cylin-
der 53 serving as an raising device for rotating the ro-
tating base 52.
[0039] A hydraulic motor pump 55 is connected to the
hydraulic cylinder 53 through a hose 54. A speaker 56
serving as an alarm means is provided at the landing 6.
In the pit 1a, there is provided a flood sensor 57 for de-
tecting accumulation of water.
[0040] Next, the operation of this embodiment will be
described. When a maintenance switch (not shown) is
operated at the time of maintenance, the rotating base
52 is rotated by the hydraulic cylinder 53, and, as shown
in Fig. 17, the driving machine 30 and the control panel
33 are moved onto the floor of the landing 6. Thus, it is
possible to conduct the maintenance operation at the
landing 6, thereby achieving an improvement in opera-
tional efficiency.
[0041] When water accumulates in the pit 1a as a re-

sult of a heavy rain or the like, and a detection signal is
output from the flood sensor 57, the passengers in the
car 4 and on each floor are informed of the start of emer-
gency operations. The car 4 is then moved to a prede-
termined floor, where the passengers in the car 4 are let
off at the landing.
[0042] Thereafter, a warning to the effect that the driv-
ing machine 30 is going to be raised is given from the
speaker 56 to the passengers on the landing 6 of the
lowermost floor. The rotating base 52 is then rotated by
the hydraulic cylinder 53, and the driving machine 30
and the control panel 33 are moved onto the floor of the
landing 6. Thus, the driving machine 30 and the control
panel 33 are automatically prevented from being flood-
ed in water.

Embodiment 10

[0043] Fig. 18 is a side view showing the pit periphery
of an elevator apparatus according to Embodiment 10
of this invention, and Fig. 19 is a side view showing a
state in which the driving machine of Fig. 18 has been
moved onto the floor of the landing. In the drawings, the
driving machine 8 is mounted on a rotating base 62 ro-
tatable around a shaft 61 by the hydraulic cylinder 53.
The rotating base 62 is provided with a guide pipe 63
for preventing the main rope 14 from interfering with ap-
paratus, structures, etc. Otherwise, the construction of
this embodiment is the same as that of Embodiment 9.
[0044] In this construction also, the maintenance op-
eration can be conducted at the landing 6, thereby
achieving an improvement in terms of operational effi-
ciency. Further, the driving machine 30 and the control
panel 33 can be automatically prevented from being
flooded in water.

Embodiment 11

[0045] Fig. 20 is a side view showing the pit periphery
of an elevator apparatus according to Embodiment 11
of this embodiment, and Fig. 21 is a side view showing
a state in which the driving machine of Fig. 20 has been
moved onto the floor of the landing. In the drawings, the
driving machine 8 is supported by the machine base 11
through the intermediation of slide guides 47 and 48.
Mounted on the slide guide 48 is a motor 65 serving as
an raising device for causing the slide guides 47 and 48
to slide by rotating a screw rod (not shown) through a
speed reduction gear 64.
[0046] In this construction also, the maintenance op-
eration can be conducted at the landing 6, thereby
achieving an improvement in terms of operational effi-
ciency. Further, the driving machine 30 and the control
panel 33 can be automatically prevented from being
flooded in water.
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Claims

1. An elevator apparatus comprising: a hoistway hav-
ing a pit at the bottom; a car that ascends and de-
scends in the hoistway; a main rope for suspending
the car in the hoistway; and a driving machine for
raising and lowering through the main rope,

wherein an installation space adjacent to the
pit is provided under the floor of a landing of a low-
ermost floor, the driving machine being arranged in
the installation space.

2. The elevator apparatus according to claim 1,
wherein the driving machine can reciprocate be-
tween the installation space and the pit.

3. The elevator apparatus according to claim 1,
wherein the floor of the landing is provided with an
inspection hole communicating with the installation
space and a cover for opening and closing the in-
spection hole.

4. The elevator apparatus according to claim 1,
wherein a detachable soundproof wall is provided
between the installation space and the pit.

5. The elevator apparatus according to claim 1,
wherein a detachable fireproof wall is provided be-
tween the installation space and the pit.

6. The elevator apparatus according to claim 1,
wherein the driving machine can reciprocate be-
tween the installation space and a position on the
floor of the landing.

7. The elevator apparatus according to claim 6,
wherein a control panel can reciprocate together
with the driving machine.

8. The elevator apparatus according to claim 1,
wherein the pit is provided with a flood sensor for
detecting accumulation of water in the pit, and
wherein the installation space is provided with an
raising device for allowing the driving machine to be
raised when accumulation of water is detected by
the flood sensor.

9. The elevator apparatus according to claim 8,
wherein when accumulation of water is detected by
the flood sensor, the driving machine is raised onto
the floor of the landing, and wherein the landing is
provided with an alarm means giving a warning to
passengers to the effect that the driving machine is
to be raised.
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