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Description
Technical Field

[0001] The presentinvention relates to an elevator ap-
paratus having a structure in which a first elevating body
and a second elevating body are suspended by a main
rope to be raised/lowered within a hoistway.

Background Art

[0002] In a conventional double deck elevator, a first
elevator car and a second elevator car, which are dis-
posed so as to vertically align with each other, are sus-
pended from a suspension beam. Owing to a driving force
of amotor mounted on the suspension beam, a clearance
between the first elevator car and the second elevator
car is changed (e.g., see Patent Document 1).

[0003] Patent Document 1: JP 2000-309482 A

Disclosure of the Invention
Problem to be solved by the Invention

[0004] In the conventional double deck elevator con-
structed as described above, about twice a car floor area
can be ensured while a hoistway area is the same as a
usual case. However, there are some restrictions. For
example, the car located above cannot be stopped at a
lowermost floor, and the car located below cannot be
stopped at an uppermost floor. That is, the conventional
double deck elevator is insufficient in convenience.

[0005] The presentinvention has been made to solve
the above-mentioned problem, and it is therefore an ob-
ject of the present invention to obtain an elevator appa-
ratus which makes it possible to reduce a space for a
hoistway and prevent a deterioration in operational con-
venience while ensuring a sufficient car floor area.

Means for solving the Problem

[0006] An elevator apparatus according to the present
invention includes: a drive device having a drive sheave;
a main rope wound around the drive sheave; and first
and second elevating bodies suspended by the main
rope, for being raised/lowered within a hoistway by the
drive device, in which: the first elevating body has a first
car chamber capable of accommodating passengers and
a second car chamber capable of accommodating pas-
sengers; and the first car chamber and the second car
chamber are each relatively displaceable to a first posi-
tion at which the first car chamber and the second car
chamber are aligned with each other horizontally, and to
a second position at which the first car chamber and the
second car chamber are aligned with each other verti-
cally.

Further, an elevator apparatus according to the present
invention includes: a first drive device having a first drive
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sheave; a first main rope wound around the first drive
sheave; first and second elevating bodies suspended by
thefirst mainrope, for being raised/lowered within a hoist-
way by the first drive device; a second drive device having
a second drive sheave; a second main rope wound
around the second drive sheave; and third and fourth
elevating bodies suspended by the second main rope,
for being raised/lowered within the hoistway by the sec-
ond drive device, in which: the first elevating body has a
first car chamber capable of accommodating passengers
and a second car chamber capable of accommodating
passengers; the first car chamber and the second car
chamber are each relatively displaceable to a first posi-
tion at which the first car chamber and the second car
chamber are aligned with each other horizontally, and to
a second position at which the first car chamber and the
second car chamber are aligned with each other verti-
cally; the first elevating body overlaps with third elevating
body in a vertical projection plane when the first car cham-
ber and the second car chamber are each located at the
first position; and the first elevating body is allowed to
move past the third elevating body when the first car
chamber and the second car chamber are each located
at the second position.

Brief Description of the Drawings
[0007]

[Fig. 1] Fig. 1 is a lateral view showing an elevator
apparatus according to Embodiment 1 of the present
invention.

[Fig. 2] Fig. 2 is a plan view showing the elevator
apparatus of Fig. 1.

[Fig. 3] Fig. 3 is a front view showing a first car of
Fig. 1.

[Fig. 4] Fig. 4 is a lateral view showing the first car
of Fig. 3.

[Fig. 8] Fig. 5 is a lateral view showing a state in
which a second car chamber of Fig. 4 has moved to
a second position.

[Fig. 6] Fig. 6 is a lateral view showing an elevator
apparatus according to Embodiment 2 of the present
invention.

[Fig. 7] Fig. 7 is a lateral view showing an elevator
apparatus according to Embodiment 3 of the present
invention.

[Fig. 8] Fig. 8 is a lateral view showing an elevator
apparatus according to Embodiment 4 of the present
invention.

[Fig. 9] Fig. 9 is a lateral view showing an elevator
apparatus according to Embodiment 5 of the present
invention.

[Fig. 10] Fig. 10 is a plan view showing the elevator
apparatus of Fig. 9.

[Fig. 11] Fig. 11 is a lateral view showing an elevator
apparatus according to Embodiment 6 of the present
invention.
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Best Modes for carrying out the Invention

[0008] Preferred embodiments of the present inven-
tion will be described hereinafter with reference to the
drawings.

Embodiment 1

[0009] Fig. 1is a lateral view showing an elevator ap-
paratus according to Embodiment 1 of the present inven-
tion. Fig. 2 is a plan view showing the elevator apparatus
of Fig. 1. Fig. 3 is a front view showing a first car of Fig.
1. Fig. 4 is a lateral view showing the first car of Fig. 3.
Fig. 5 is a lateral view showing a state in which a second
car chamber of Fig. 4 has moved to a second position.
[0010] Referring to Figs. 1 to 5, a drive device 2 is
installed in an upper portion of a hoistway 1. The drive
device 2 has a drive device body 3 including a motor and
a brake, and a drive sheave 4 rotated by the drive device
body 3. A low-profile hoisting machine whose dimension
is smaller in an axial direction than in a direction perpen-
dicular to the axial direction is employed as the drive de-
vice 2. The drive device 2 is disposed such that a rota-
tional shaft of the drive sheave 4 extends horizontally. In
addition, the drive device 2 is supported by a plurality of
support beams (not shown) fixed to the upper portion of
the hoistway 1.

[0011] A deflector pulley 5 is installed in the vicinity of
the drive device 2. A plurality of main ropes 6 are wound
around the drive sheave 4 and the deflector pulley 5.
[0012] Afirstcar7 asafirstelevating body is connected
to first ends of the main ropes 6. A second car 8 as a
second elevating body is connected to second ends of
the main ropes 6. The first car 7 and the second car 8,
which are suspended within the hoistway 1 according to
a 1:1 roping method by the main ropes 6, are raised/
lowered within the hoistway 1 owing to a driving force of
the drive device 2.

[0013] A pair of first guide rails 9a and 9b for guiding
the raising/lowering of the first car 7 and a pair of second
guide rails 10a and 10b for guiding the raising/lowering
of the second car 8 are installed within the hoistway 1.
[0014] A building in which this elevator apparatus is
installed is provided with a plurality of first landings 11
for utilizing the first car 7, and a plurality of second land-
ings 12 for utilizing the second car 8. A first landing door-
way 11a is provided between each of the first landings
11 and the hoistway 1. A second landing doorway 12a
is provided between each of the second landings 12 and
the hoistway 1.

[0015] Thefirstlandingdoorway 11ais disposedfacing
a front surface of the first car 7 and a back surface of the
second car 8. The second landing doorway 12a is dis-
posed facing a front surface of the second car 8 and a
back surface of the first car 7.

[0016] The first car 7 has a first car frame 13 to which
the main ropes 6 are connected, and a first car chamber
14 and a second car chamber 15 (front car chamber and

10

15

20

25

30

35

40

45

50

55

rear car chamber), which are supported by the first car
frame 13 and can accommodate passengers, respec-
tively. The first car chamber 14 and the second car cham-
ber 15 are each relatively displaceable to a first position
(Figs. 1 to 4) at which the first car chamber 14 and the
second car chamber 15 are aligned with each other hor-
izontally, and to a second position (Fig. 5) at which the
first car chamber 14 and the second car chamber 15 are
aligned with each other vertically.

[0017] To be more specific, the second car chamber
15 is adjacently disposed behind the first car chamber
14 when being located at the first position. The first car
chamber 14 is vertically movable with respect to the sec-
ond car chamber 15, and the second car chamber 15 is
longitudinallymovable. The secondcar chamber 15 is ad-
jacently disposed above the first car chamber 14 when
being located at the second position.

[0018] When the first car chamber 14 and the second
car chamber 15 are each located at the first position, the
second car chamber 15 overlaps with the second car 8
in a vertical projection plane. By moving the first car
chamber 14 and the second car chamber 15 to the sec-
ond position, the vertical projection area of the first car 7
is reduced to about half of that of the first car 7 at the
time when the first car chamber 14 and the second car
chamber 15 are each located at the first position, so the
first car 7 is allowed to move past the second car 8. The
first car 7 is provided with a plurality of car chamber po-
sition sensors (not shown) for detecting the completion
of displacement of the first car chamber 14 and the sec-
ond car chamber 15.

[0019] A pair of guide rods 16, which extend parallel
to each other to guide vertical movements of the first car
chamber 14, are fixed to the first car frame 13. The guide
rods 16 are provided with threaded portions 16a, respec-
tively. A pair of screw-type raising/lowering devices 17,
which are screwed onto the threaded portions 16a re-
spectively to vertically move the first car chamber 14
along the guide rods 16, are mounted on the first car
chamber 14. The screw-type raising/lowering devices 17
may be designed to rotate either the guide rods 16 or nut
portions (not shown) screwed onto the threaded portions
16a.

[0020] A pair of support beams 18 for supporting the
second car chamber 15 and guiding longitudinal move-
ments of the second car chamber 15 are horizontally fixed
to the first car frame 13. A pair of racks 19 are fixed to
an upper portion of the second car chamber 15. A pair
of gear-type feed devices 20 for longitudinally moving
the second car chamber 15 are mounted on the first car
frame 13. Each of the gear-type feed devices 20 has a
pinion 21 engaged with each of the racks 19, and a motor
22 for rotating the pinion 21.

[0021] The support beam 18 is not provided over an
entire moving range of the second car chamber 15, so
as to prevent the first car 7 from interfering with the sec-
ond car 8 in moving past the second car 8. Accordingly,
when the second car chamber 15 is located at the first
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position, only a front end of the second car chamber 15
is located on the support beam 18, and the other portion
of the second car chamber 15 protrudes backward from
the support beam 18. Thus, a pair of coupling members
23 for holding the second car chamber 15 horizontal
when the second car chamber 15 is located at the first
position are coupled between the second car chamber
15 and the first car frame 13.

[0022] The couplingmembers 23 are disposed on both
sides of the second car chamber 15, respectively. The
respective coupling members 23 are turnably coupled to
the second car chamber 15. Further, the respective cou-
pling members 23 are turnably and slidably coupled to
the first car frame 13. Still further, the respective coupling
members 23 are provided with stoppers 23a for prevent-
ing the coupling members 23 from falling out from their
coupling portions to the first car frame 13.

[0023] A balance adjusting device 24 is mounted on a
lower portion of the first car frame 13. The balance ad-
justing device 24 has a balance adjusting weight 25 dis-
placeable in a longitudinal direction of the first car 7, and
amotor 26 for longitudinally moving the balance adjusting
weight 25 in accordance with the position of the second
car chamber 15. The balance adjusting device 24 re-
strains the center of gravity of the first car 7 from moving
through displacement of the first car chamber 14 and the
second car chamber 15.

[0024] The first car chamber 14 and the second car
chamber 15 are provided respectively with a first inner
doorway and a second inner doorway, which face each
other when the first car chamber 14 and the second car
chamber 15 are each located at the first position. The
first car chamber 14 is provided with a first inner door 27
for opening/closing the first inner doorway. The second
car chamber 15 is provided with a second inner door 28
for opening/closing the second inner doorway.

[0025] The second car 8 has a second car frame 29
to which the main ropes 6 are connected, and a third car
chamber 30 which is supported by the second car frame
29 and can accommodate passengers. Distance sensors
31aand 31b for detecting a distance between the second
car 8 and the first car 7 are mounted on an upper portion
and a lower portion of the second car 8, respectively. For
example, sensors utilizing infrared rays or ultrasonic
waves are used as the distance sensors 31a and 31b.
[0026] The firstcarframe 13 is provided with a plurality
of first guide shoes engaged with the first guide rails 9a
and 9b. The second car frame 29 is provided with a plu-
rality of second guide shoes engaged with the second
guide rails 10a and 10b.

[0027] A front surface of the first car chamber 14 is
provided with a first car doorway, which faces the first
landing doorway 11a when the elevator apparatus is lo-
cated on a floor. The first car chamber 14 is provided with
a first car door 32 for opening/closing the first car door-
way. A front surface of the third car chamber 30 is pro-
vided with a second car doorway, which faces the second
landing doorway 12a when the elevator apparatus is lo-
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cated on a floor. The third car chamber 30 is provided
with a second car door 33 for opening/closing the second
car doorway.

[0028] The drive device 2, the screw-type raising/low-
ering device 17, the gear-type feed device 20, and the
balance adjusting device 24 are controlled by a control
device 34. The first car 7 is provided with a first car door
control portion (not shown) for controlling the opening/
closing of the first car door 32, and a first inner door con-
trol portion (not shown) for controlling the opening/closing
of the first inner door 27 and a second inner door control
portion (not shown) for controlling the opening/closing of
the second inner door 28. The first inner door 27 and the
second inner door 28 are controlled to be opened/closed
independently of each other. The second car 8 is provid-
ed with a second car door control portion (not shown) for
controlling the opening/closing of the second car door 33.
[0029] The first car door control portion, the second
car door control portion, the first inner door control por-
tion, and the second inner door control portion are con-
trolled by the control device 34. Signals from various sen-
sors (car chamber position sensors, distance sensors
31a and 31b, car speed sensors, door sensors, and the
like) are input to the control device 34.

[0030] Next, an operation will be described. The first
car 7 and the second car 8 are raised/lowered within the
hoistway 1 owing to a driving force of the drive device 2.
The first car chamber 14 and the second car chamber
15 are each normally located at the first position and
aligned with each other longitudinally. On the other hand,
when the first car 7 and the second car 8 move past each
other, the first car chamber 14 and the second car cham-
ber 15 are each moved to the second position to be ad-
jacent to each other vertically.

[0031] In acase where, for example, shuttle operation
is performed in a high-rise building, the first car chamber
14 and the second car chamber 15 can be displaced
relatively gently. As a result, a deterioration in riding com-
fort can be prevented.

[0032] In moving the first car chamber 14 and the sec-
ond car chamber 15 from the first position to the second
position, the first car chamber 14 is first moved downward
by the screw-type raising/lowering devices 17. After that,
the second car chamber 15 is moved forward by the gear-
type feed devices 20. On the contrary, in moving the first
car chamber 14 and the second car chamber 15 from the
second position to the first position, the second car cham-
ber 15 is first moved backward by the gear-type feed
devices 20. After that, the first car chamber 14 is moved
upward by the screw-type raising/lowering devices 17.
[0033] As a matter of course, the inner doors 27 and
28 are closed while the first car chamber 14 and the sec-
ond carchamber 15 are in operation as described above.
On the contrary, the first car chamber 14 and the second
car chamber 15 are prohibited from being moved until it
is confirmed by the door sensors or the like that the inner
doors 27 and 28 have been closed. The inner doors 27
and 28 may be closed in principle except when the first
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car chamber 14 and the second car chamber 15 are
stopped at a landing floor, or be open when the first car
chamber 14 and the second car chamber 15 are each
located at the first position.

[0034] In a case where the first car chamber 14 and
the second car chamber 15 have not each moved to the
second position when the distance between the first car
7 and the second car 8, which has been detected by the
distance sensors 31a and 31b, is within a predetermined
range, the first car 7 and the second car 8 are stopped
as an emergency measure (or stopped at a nearest floor
if possible).

Further, when the first car 7 and the second car 8 are
stopped at different floors, the first car chamber 14 and
the second car chamber 15 may each be moved to the
first position regardless of the distance between the first
car 7 and the second car 8. However, when the distance
between the first car 7 and the second car 8 is within the
predetermined range, the first car 7 and the second car
8 are prohibited from running until the first car chamber
14 and the second car chamber 15 are each moved to
the second position.

[0035] In the elevator apparatus constructed as de-
scribed above, when the first car chamber 14 and the
second car chamber 15 are each located at the first po-
sition, the first car 7 can thereby be so disposed as to
overlap with the second car 8 in the vertical projection
plane. When the first car chamber 14 and the second car
chamber 15 are each displaced to the second position,
the first car 7 is thereby allowed to move past the second
car 8. Accordingly, the space for the hoistway can be
reduced while ensuring a sufficient car floor area. In ad-
dition, when the first car chamber 14 and the second car
chamber 15 are each located at the first position, they
can be stopped at both an uppermost floor and a lower-
most floor. As a result, a deterioration in operational con-
venience can be prevented.

[0036] The first car chamber 14 and the second car
chamber 15 respectively have the firstinner doorway and
the second inner doorway, which face each other when
the first car chamber 14 and the second car chamber 15
are each located at the first position, and the first inner
door 27 and the second inner door 28 for opening/closing
the first inner doorway and the second inner doorway,
respectively. Therefore, permission for a movement be-
tween the first car chamber 14 and the second car cham-
ber 15 can be appropriately supervised.

[0037] In addition, the first inner door 27 and the sec-
ond inner door 28 are controlled to be opened/closed
independently of each other. Therefore, passengers can
be loaded/unloaded from/onto the first landing 11 as is
the case with the double deck elevator with the first car
chamber 14 and the second car chamber 15 each located
at the second position. That is, passengers can be load-
ed/unloaded regardless of whether the first car chamber
14 and the second car chamber 15 are each located at
the first position or the second position, so the degree of
freedom of an operational method can be enhanced.
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When the elevator apparatus arrives on a floor with the
firstcar chamber 14 and the second car chamber 15 each
located at the second position, the clearance between
the first car chamber 14 and the second car chamber 15
can also be adjusted in accordance with an inter-floor
dimension.

[0038] Moreover, the second car 8 having the third car
chamber 30 is suspended at the second ends of the main
ropes 6, so the transport capacity of the elevator appa-
ratus can be enhanced drastically. In this case, twice the
transport capacity can be obtained with about 1.5 times
the space for a hoistway, in comparison with an elevator
having a general structure.

[0039] The first car 7 is provided with the balance ad-
justing device 24 of a movable type, so a balance can be
restrained from being upset through displacement of the
first car chamber 14 and the second car chamber 15.
The balance adjusting device 24 may detect not only the
positions of the first car chamber 14 and the second car
chamber 15 but also, for example, the loads within the
first car chamber 14 and the second car chamber 15 so
as to carry out a balance adjustment more appropriately.
[0040] Inthe foregoing example, the first car chamber
14 and the second car chamber 15 are displaced inde-
pendently of each other. However, the first car chamber
and the second car chamber may be displaced in an in-
terlocking manner.

Displacement of the first car chamber 14 and the second
carchamber 15 may be controlled to be completed before
the first car 7 and the second car 8 start running, or to
be realized while the first car 7 and the second car 8 are
running.

In addition, displacement of the first car chamber 14 and
the second car chamber 15 may be realized in accord-
ance with a call registration at a landing or within the first
car chamber 14 or the second car chamber 15. A deter-
mination on the opening/closing of the inner doors 27
and 28 may also be made in accordance with a call reg-
istration at a landing or within the first car chamber 14 or
the second car chamber 15.

Embodiment 2

[0041] Reference will be made next to Fig. 6, which is
a lateral view showing an elevator apparatus according
to Embodiment 2 of the present invention. Referring to
Fig. 6, a second car 35 as the second elevating body is
suspended at the second ends of the main ropes 6. The
second car 35, as well as the first car 7, has the first car
chamber 14 and the second car chamber 15, which are
each displaceable to the first position and the second
position. In other words, the second car 35, which is iden-
tical in structure to the first car 7, is disposed back to back
with the first car 7 within the hoistway 1.

[0042] When the first car chamber 14 and the second
car chamber 15 of the first car 7 and the first car chamber
14 and the second car chamber 15 of the second car 35
are each located at the first position, the second car
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chamber 15 of the first car 7 and the second car chamber
15 of the second car 35 overlap with each other in the
vertical projection plane. When the first car chamber 14
and the second car chamber 15 of the first car 7 and the
first car chamber 14 and the second car chamber 15 of
the second car 35 are each moved to the second position,
the first car 7 is thereby allowed to move past the second
car 35 . Embodiment 2 of the presentinventionisidentical
to Embodiment 1 of the present invention in other con-
structional details.

[0043] In the elevator apparatus constructed as de-
scribed above, the second car 35 is also structured to
have the first car chamber 14 and the second car cham-
ber 15. Therefore, about twice the transport capacity can
be obtained with substantially the same space for a hoist-
way as in an elevator having a general structure.

Embodiment 3

[0044] Reference will be made next to Fig. 7, which is
a lateral view showing an elevator apparatus according
to Embodiment 3 of the present invention. Referring to
Fig. 7, a counterweight 36 as the second elevating body
is suspended at the second ends of the main ropes 6.
When the first car chamber 14 and the second car cham-
ber 15 are each located at the first position, the second
car chamber 15 and the counterweight 36 overlap with
each other in the vertical projection plane. When the first
car chamber 14 and the second car chamber 15 are each
moved to the second position, the first car 7 is thereby
allowed to move past the counterweight 36. Embodiment
3 of the present invention is identical to Embodiment 1
of the present invention in other constructional details.
[0045] In the elevator apparatus constructed as de-
scribed above, operational control can be performed only
in accordance with a call registration for the car 7. There-
fore, an efficient service can be provided to passengers
utilizing the car 7.

Embodiment 4

[0046] Reference will be made next to Fig. 8, which is
a lateral view showing an elevator apparatus according
to Embodiment 4 of the present invention. Referring to
Fig. 8, a plurality of first car suspending pulleys 37a are
provided on a lower portion of the first car 7. A plurality
of second car suspending pulleys 37b are provided on a
lower portion of the second car 35. The first ends and
the second ends of the main ropes 6 are connected to a
cleat beam 38, which is fixed to the upper portion of the
hoistway 1.

[0047] Each ofthe mainropes 6 is sequentially wound,
from the first end side, around the first car suspending
pulley 37a, the drive sheave 4, the deflector pulley 5, and
the second car suspending pulley 37b. That is, the first
car 7 and the second car 35 are suspended within the
hoistway 1 according to a 2:1 roping method by the main
ropes 6. Embodiment 4 of the present invention is iden-
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tical to Embodiment 2 of the present invention in other
constructional details.

[0048] Even in the elevator apparatus constructed as
described above according to the 2: 1 roping method,
adoption of the first car chamber 14 and the second car
chamber 15, which are each displaceable to the first po-
sition and the second position, makes it possible to re-
duce the space for the hoistway 1 while ensuring a suf-
ficient car floor area.

[0049] The 2:1 roping method may also be applied to
the elevator apparatuses according to Embodiments 1
and 3 of the present invention.

The roping method in the elevator apparatus according
to the present invention should not be limited to the 1:1
roping method or the 2:1 roping method.

Embodiment 5

[0050] Reference will be made next to Figs. 9 and 10,
which are a lateral view showing an elevator apparatus
according to Embodiment 5 of the present invention and
a plan view showing the elevator apparatus of Fig. 9,
respectively. A first drive device 40 and a second drive
device 41 for raising/lowering the first car 7 and the sec-
ond car 35 are disposed in the upper portion of the hoist-
way 1. The first drive device 40 and the second drive
device 41, which are constructed as low-profile hoisting
machines respectively, are disposed apart from each oth-
er in a width direction of the cars 7 and 35.

[0051] The first drive device 40 has a first drive device
body 42 including a motor and a brake, and a first drive
sheave 43 rotated by the first drive device body 42. The
second drive device 41 has a second drive device body
44 including a motor and a brake, and a second drive
sheave 45 rotated by the second drive device body 44.
The first drive device 40 and the second drive device 41
are disposed such that rotational shafts of the drive
sheaves 43 and 45 extend horizontally, and that the drive
device bodies 42 and 44 face each other.

[0052] A first main rope 46 is wound around the first
drive sheave 43. A second main rope 47 is wound around
the second drive sheave 45. The first main rope 46 and
the second main rope 47 are connected at first ends
thereof to a lower portion of the first car 7 via both sides
thereof. The first main rope 46 and the second main rope
47 are connected at second ends thereof to a lower por-
tion of the second car 35 via both sides thereof. That is,
the first car 7 and the second car 35 are suspended ac-
cording to the 1:1 roping method by the first main rope
46 and the second main rope 47.

[0053] A first upper shock absorber 48 for absorbing
a shock caused in an unlikely event of a collision of the
first car 7 with a top portion of the hoistway 1 is mounted
on an upper of the first car 7. A first lower shock absorber
49 for absorbing a shock caused in the unlikely event of
a collision of the first car 7 with the second car 35 is
mounted on a lower portion of the first car 7.

[0054] A second upper shock absorber 50 for absorb-
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ing a shock caused in an unlikely event of a collision of
the second car 35 with the first car 7 is mounted on an
upper portion of the second car 35. A second lower shock
absorber 51 for absorbing a shock caused in the unlikely
event of a.collision of the second car 35 with a bottom
portion of the hoistway 1 is mounted on a lower portion
of the second car 35. Itis possible to use as these shock
absorbers 48 to 51, for example, spring-loaded shock
absorbers, pneumatic shock absorbers, or hydraulic
shock absorbers. Embodiment 5 of the presentinvention
is identical to Embodiment 2 of the present invention in
other constructional details.

[0055] Even in the twin-drive type elevator apparatus
employing the first drive device 40 and the second drive
device 41 as described above, adoption of the first car
chamber 14 and the second car chamber 15, which are
each displaceable to the first position and the second
position, makes it possible to reduce the space for the
hoistway 1 while ensuring a sufficient car floor area.
The shock absorbers 49 and 50 for absorbing a shock
caused upon a collision between the first car 7 and the
second car 35 are used, so components can be prevent-
ed from being damaged should the first car 7 and the
second car 35 collide with each other for some reason.

Embodiment 6

[0056] Reference will be made next to Fig. 11, which
is a lateral view showing an elevator apparatus according
to Embodiment 6 of the present invention. Referring to
Fig. 11, a first drive device 52 and a second drive device
53 are installed within the hoistway 1. The first drive de-
vice 52 has a first drive device body including a motor
and a brake, and a first drive sheave rotated by the first
drive device body. The second drive device 53 has a
second drive device body including a motor and a brake,
and a second drive sheave rotated by the second drive
device body.

[0057] A first deflector pulley 54 is installed in the vi-
cinity of the first drive device 52. A plurality of first main
ropes 55 are wound around the first drive sheave and
the first deflector pulley 54. A second deflector pulley 56
is installed in the vicinity of the second drive device 53.
A plurality of second main ropes 57 are wound around
the second drive sheave and the second deflector pulley
56.

[0058] A first car 58 as the first elevating body is con-
nected to first ends of the first main ropes 55. A first coun-
terweight 59 as the second elevating body is connected
to second ends of the first main ropes 55. The first car
58 and the first counterweight 59, which are suspended
within the hoistway 1 according to the 1:1 roping method
by the first main ropes 55, are raised/lowered within the
hoistway 1 owing to a driving force of the first drive device
52.

[0059] A second car 60 as a third elevating body is
connected to first ends of the second main ropes 57. A
second counterweight 61 as a fourth elevating body is

10

15

20

25

30

35

40

45

50

55

connected to second ends of the second main ropes 57.
The second car 60 and the second counterweight 61,
which are suspended within the hoistway 1 according to
the 1:1 roping method by the second main ropes 57, are
raised/lowered within the hoistway 1 owing to a driving
force of the second drive device 53.

[0060] Thefirstcounterweight59is sodisposed beside
the first car 58 as to face a lateral surface of the first car
58 when being located at the same height as the first car
58. The second counterweight 61 is so disposed beside
the second car 60 as to face a lateral surface of the sec-
ond car 60 when being located at the same height as the
second car 60.

[0061] The first car 58 and the second car 60 are iden-
ticalin structure to thefirst car 7 according to Embodiment
1 of the present invention, so description of the first car
58 and the second car 60 is omitted herein. The first car
58 and the second car 60 overlap with each other in the
vertical projection plane when the first car chamber 14
and the second car chamber 15 in the first car 58 and
the first car chamber 14 and the second car chamber 15
in the second car 60 are both located at the first position.
Conversely, the first car 58 and the second car 60 can
move past each other when the first car chamber 14 and
the second car chamber 15 in the first car 58 and the first
car chamber 14 and the second car chamber 15 in the
second car 60 are both located at the second position.
[0062] In the elevator apparatus constructed as de-
scribed above, when the first car chamber 14 and the
second car chamber 15 are each located at the first po-
sition, the first car 58 and the second car 60 can thereby
be sodisposed as to overlap with each otherin the vertical
projection plane. When the first car chamber 14 and the
second car chamber 15 are each displaced to the second
position, the first car 58 and the second car 60 are thereby
allowed to move past each other. Accordingly, the space
for the hoistway 1 can be reduced while ensuring a suf-
ficient car floor area. Besides, when the first car chamber
14 and the second car chamber 15 are each located at
the first position, they can be stopped at both the upper-
most floor and thelowermostfloor. As a result, a deterio-
ration in operational convenience can be prevented.
[0063] The operation of the first car 58 can be control-
led in accordance with only a call registration for the first
car 58, and the operation of the second car 60 can be
controlled in accordance with only a call registration for
the second car 60. Therefore, an efficient service can be
provided to passengers utilizing the first car 58 and the
second car 60.

[0064] The second car may be structured to have a
single car chamber as is the case with the second car 8
according to Embodiment 1 of the present invention.
The second elevating body and the fourth elevating body
may not be designed as the counterweights but as cars.
[0065] In addition, the drive devices for displacing the
first car chamber and the second car chamber should
not be limited to the screw-type raising/lowering devices
or the gear-type feed devices. For example, various types
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of drive devices such as rope-type drive devices, panto-
graph-typedrive devices, and hydraulic drive devices can
be employed.

Claims

1.

An elevator apparatus, comprising:

a drive device having a drive sheave;
amainrope wound around the drive sheave; and
first and second elevating bodies suspended by
the main rope, for being raised/lowered within a
hoistway by the drive device, wherein:

the first elevating body has a first car cham-
ber capable of accommodating passengers
and a second car chamber capable of ac-
commodating passengers; and

the first car chamber and the second car
chamber are each relatively displaceable to
afirst position at which the first car chamber
and the second car chamber are aligned
with each other horizontally, and to a sec-
ond position at which the first car chamber
and the second car chamber are aligned
with each other vertically.

An elevator apparatus according to Claim 1, wherein
the first car chamber and the second car chamber
respectively have afirstinner doorway and a second
inner doorway, which face each other when the first
car chamber and the second car chamber are each
located at the first position, and a first inner door and
asecond inner door for opening/closing the firstinner
doorway and the second inner doorway, respective-

ly.

An elevator apparatus according to Claim 1, wherein
the second car chamber is adj acently disposed be-
hind the first car chamber when being located at the
first position.

An elevator apparatus according to Claim 3, wherein
the first car chamber is vertically movable with re-
spect to the second car chamber, and

the second car chamber is movable forward and
backward.

An elevator apparatus according to Claim 4, wherein
the second car chamber is adj acently disposed
above the first car chamber when being located at
the second position.

An elevator apparatus according to Claim 1, wherein
the second elevating body has a third car chamber
capable of accommodating passengers.

10

15

20

25

30

35

40

45

50

55

7.

An elevator apparatus according to Claim 1, wherein
the second elevating body, as well as the first ele-
vating body, has the first car chamber and the second
car chamber, which are each displaceable to the first
position and the second position.

An elevator apparatus according to Claim 1, wherein
the second elevating body is a counterweight.

An elevator apparatus according to Claim 1, wherein
atleast one of the first elevating body and the second
elevating body is mounted with a shock absorber for
absorbing a shock caused upon a collision between
the first elevating body and the second elevating
body.

10. An elevator apparatus, comprising:

a first drive device having a first drive sheave;
a first main rope wound around the first drive
sheave;

first and second elevating bodies suspended by
the first mainrope, for being raised/lowered with-
in a hoistway by the first drive device;

a second drive device having a second drive
sheave;

a second main rope wound around the second
drive sheave; and

third and fourth elevating bodies suspended by
the second main rope, for being raised/lowered
within the hoistway by the second drive device,
wherein:

the first elevating body has a first car cham-
ber capable of accommodating passengers
and a second car chamber capable of ac-
commodating passengers;

the first car chamber and the second car
chamber are each relatively displaceable to
afirst position at which the first car chamber
and the second car chamber are aligned
with each other horizontally, and to a sec-
ond position at which the first car chamber
and the second car chamber are aligned
with each other vertically;

the first elevating body overlaps with the
third elevating body in a vertical projection
plane when the first car chamber and the
second car chamber are each located at the
first position; and

the first elevating body is allowed to move
past the third elevating body when the first
car chamber and the second car chamber
are each located at the second position.

11. Anelevator apparatus according to Claim 10, where-

n:
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the second elevating body is a first counter-
weight;

the third elevating body is a car; and

the fourth elevating body is a second counter-
weight.

12. Anelevator apparatus according to Claim 10, where-
in the third elevating body, as well as the first elevat-
ing body, has the first car chamber and the second
car chamber, which are each displaceable to the first
position and the second position.
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FIG. 2
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FIG. 9
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FIG. 10
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