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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a double deck
elevator car that has two elevator cars, one above the
other, and may vary the gap between the elevator cars.

2. Description of the Related Art

[0002] Inrecent years, the need has intensified for el-
evator cars having two elevator cars provided in the ver-
tical direction (double deck elevator cars) in order to in-
crease transport capability in the vertical direction of ul-
tra-high-rise buildings. Also, when it comes to ultra-high-
rise buildings, the first floor height is often higher than
that of normal floors because the first floor is an entrance
hall or a lobby and the first floor is often used for venti-
lation, and so it is not possible to use a double deck el-
evator car in which the gap between the upper and lower
elevator cars is fixed.

[0003] Therefore, there have been several proposals
relating to double deck elevator cars that may vary the
gap between the upper and lower elevator cars to re-
spond to such a need. As an example, as shown in FIG.
1, outer frame 3, that incorporates upper and lower ele-
vator cars 4 and 5, is raised and lowered by hoist 2 pro-
vided above hoistway 1. One or other of elevator cars 4
and 5 is raised or lowered in relation to outer frame 3 by
a drive source for motors or the like provided in this outer
frame 3 (Laid-Open Patent No. Showa 48-5384).
[0004] Also,asshowninFIG.2,amechanismhasbeen
proposed (Laid-Open Patent No. Heisei 10-279231, EP-
A-0870716) that varies the gap between upper and lower
elevator cars 4 and 5 by pantograph mechanism 6 that
has its fulcrum on central beam 3a of outer frame 3.
[0005] In the above-mentioned double deck elevator
car shown in FIG.1, while adjustment for floor heights is
possible, to raise or lower one elevator car 4 or 5 in re-
lation to outer frame 3 requires a large capacity drive
means (device). On the other hand, the variable double
deck elevator car shown in FIG.2 achieves a balance
between the upper and lower cars by pantograph mech-
anism 6, and the capacity required for the drive is kept
smaller. However, there is a requirement to strengthen
outer frame 3 and, even within it, central beam 3a that
supports the fulcrum of pantograph mechanism 6 must
be strongly-built to support the combined weight of upper
and lower car compartments 4 and 5. Thus the overall
outer frame becomes larger and space efficiency be-
comes poorer.

[0006] Further, US-A-1914128 discloses an elevator
car according to the preamble of claim 1.
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SUMMARY OF THE INVENTION

[0007] Accordingly, taking such points into considera-
tion, one object of the present invention is to provide a
novel double deck elevator car that, being a double deck
elevator car having two elevator cars, may easily and
simply vary the gap between the elevator cars.

[0008] To achieve the above object, the presentinven-
tion provides an elevator car according to claim 1.
[0009] When using the present invention, since the
loads of both elevator cars are supported by the carrier,
the car itself as a whole may be lightened and made
smaller by strengthening the carrier alone. Also, since
the screw thread direction of the at least one first screw
shaft for supporting the weight of the first elevator car
and the screw thread direction of the at least one second
screw shaft for supporting the weight of the second ele-
vator car are opposite, the first elevator car and the sec-
ond elevator car play the roles of mutual counterweights.
Thus, the capacity of the driving mechanisms may be
made smaller.

[0010] The presentinvention is a double deck elevator
car that has the characteristic of, at least, the first elevator
car engagement unit or the second elevator car engage-
ment unit having:

at least a nut that engages with the first screw shaft
or the second screw shatft;

and

at least a coupler that restrains the rotational move-
ment of the nut but permits horizontal movement of
the nut.

[0011] Whenusingthe presentinvention, no excessive
force will operate on the transmission members during
movement of the first elevator car and the second eleva-
tor car in the vertical direction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] A more complete appreciation of the present
invention and many of the attendant advantages thereof
will be readily obtained as the same becomes better un-
derstood by reference to the following detailed descrip-
tion when considered in connection with the accompa-
nying drawings, wherein:

FIG.1 is a drawing showing a prior art elevator car;
FIG.2 is a drawing showing a prior art elevator car;
FIG.3is an overall block diagram showing a first em-
bodiment of an elevator car according to the present
invention.

FIG.4isanillustration ofthe operation of the elevator;
FIG.5 is a detail drawing of the vicinity of the upper
beam of the elevator car;

FIG.6is a detail drawing showing a drive mechanism
(device) of the elevator car;

FIG.7 is a detail drawing showing a nut and coupling
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of the elevator car;

FIG.8 is a block diagram showing a second embod-
iment of an elevator car according to the present
invention;

FIG.9is a drawing showing a modification of the sec-
ond embodiment of an elevator car according to the
present invention; and

FIG.10 is a block diagram showing a third embodi-
ment of an elevator car according to the present in-
vention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

First Embodiment

[0013] Referring now to the drawings, wherein like ref-
erence numerals designate identical or corresponding
parts throughout the several views, and more particularly
to FIG.3 thereof, one embodiment of the present inven-
tion will be described.

[0014] FIG.3toFIG.7 are drawings showing a first em-
bodiment of a double deck elevator car according to the
present invention.

[0015] As shown in FIG.3 to FIG.5, the double deck
elevator car possesses first elevator car 23a and second
elevator car 23b that are consecutively arranged in the
vertical direction inside hoistway 1. When first elevator
car 23a in the upper position stops at upper floor 41,
second elevator car 23b in the lower position stops at
lowerfloor42. Also, so thatit may respond to cases where
the distance between upper floor 41 and lower floor 42
varies, the double deck elevator car may vary the gap
between first elevator car 23a and second elevator car
23b.

[0016] That is to say, with the double deck elevator
car, outer frame (carrier or supporting member is some-
times used) 11 and balance weight 15 are suspended
via suspension cables 16 that pass over traction sheave
13 of hoist 12 and deflector sheave 14, and are raised
and lowered by the rotational drive of hoist 12. Of these,
outer frame 11 and balance weight (counterweight) 15
are arranged inside hoistway 1, while hoist 12, having
traction sheave 13, and deflector sheave 14 are posi-
tioned in machinery room 2 provided above hoistway 1.
[0017] Also, above-mentioned first elevator car 23a
and second elevator car 23b are supported in the vertical
direction, so that they are free to move, in outer frame 11.
[0018] Next, outer frame 11 and the support structures
for first elevator car 23a and second elevator car 23b will
be described. Outer frame 11 has upper beam 11a that
is connected via pitch springs (not shown) to the ends of
suspension cables 16, vertical beams 11b that are con-
nected to upper beam 11a and extend perpendicularly
downward, and lower beam 11c that connects the lower
ends of vertical beams 11b. Furthermore, it has a pair of
support beams 11d that are secured to upper beam 11a
and protrude in mutually opposite directions. A drive mo-
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tor (driving mechanism) 17 is supported on each of the
pair of support beams 11d out of the above.

[0019] A transmission member 19, having first screw
shaft 19athat is protected by housing 18 secured to sup-
port beam 11d and second screw shaft 19b connected
to this first screw shaft 19a, is provided for each drive
motor 17. First screw shaft 19a and second screw shaft
19b are connected via respective flanges 45a and 45b.
Also, the lower end of second screw shaft 19b is sup-
ported, so that it is free to rotate, by support 20 secured
to vertical beam 11b.

[0020] Also, first screw shafts 19a and second screw
shafts 19b are formed by cutting their respective screw
threads in opposite directions, and compose inverse hel-
ical relationships with each other. Moreover, nuts 25a of
car frame 22a that supports first elevator car 23a engage
with first screw shafts 19a, and nuts 25b of car frame
22b that supports second elevator car 23b engage with
second screw shafts 19b. In this way, first elevator car
23a and second elevator car 23b are respectively sup-
ported via car frames 22a and 22b by first screw shafts
19a and second screw shafts 19b.

[0021] Also, guidance devices 10, having guide rollers
that engage with a pair of main guide rails 50 provided
in hoistway 1, are mounted at four places at the upper
and lower left and right of outer frame 11. Guidance of
outer frame 11 is performed by guidance devices 10 en-
gaging with main guide rails 50. Moreover, guidance de-
vices 21, that engage with each vertical beam 11b of
outer frame 11, are mounted at four places at the upper
and lower left and right of each of car frames 22a and
22b. Furthermore, counter-weight 15 also has guidance
devices that engage with a pair of sub-guide rails (not
illustrated).

[0022] Next, the drive mechanisms for first elevator car
23a and second elevator car 23b will be explained, using
FIG.6 and FIG.7. In FIG.6, output shaft 17a of drive motor
17, which is secured to support beam 11d, is connected
to first screw shaft 19a via tie shaft 26. In this case, first
screw shaft 19a is protected by housing 18 secured to
support beam 11d, and is also supported in housing 18
via bearing 28, so thatitis free to rotate. Moreover, flange
45b of second screw shaft 19b, on which the screw
thread is cut in the reverse direction to that of first screw
shaft 19a, is coupled to flange 45a on the lower end of
screw shaft 19a. The lower end of screw shaft 19b is
supported via bearing 48, so that it is free to rotate, in
support 20 provided on vertical beam 11b.

[0023] Also, nuts 25a and 25b that engage with first
screw shaft 19a and second screw shaft 19b are coupled
to couplers 46 that have translation freedom. These cou-
plers 46 are composed by rectangular blocks 29 in which
nuts 25a and 25b are anchored; sliders 30 with rectan-
gular external shapes and having rectangular holes that
give sliding support to rectangular blocks 29 in one di-
rection; mounting members 31 having rectangular holes
that give sliding support to sliders 30 in the direction or-
thogonal to the sliding direction of rectangular blocks 29
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and covers 32 provided in the vertical direction of mount-
ing members 31. Couplers 46 are provided on each of
car frame 22a of first elevator car 23a and car frame 22b
of second elevator car 23b. The design is that, should
slight displacement occur in the horizontal direction be-
tween first elevator car 23a and second elevator car 23b
and transmission members 19, that displacement may
be absorbed by couplers 46. The engagement units of
first elevator car 23a and second elevator car 23b are
composed by couplers 46 and nuts 25a and 25b.
[0024] Next, the operation of an embodiment with this
composition will be described. First, when hoist 12 is driv-
en, outer frame 11 ascends or descends along guide rails
50 by means of suspensions cable 16 that pass over
sheaves 13 and 14. At this time, for example, right-hand
torques are applied to first screw shafts 19a via nuts 25a
by the weight of first elevator car 23a and car frame 22a.
At the same time, left-hand torques are applied to screw
shafts 19b, which are directly coupled tofirst screw shafts
19a, via nuts 25b by the weight of second elevator car
23b and car frame 22b. At this time, when the weights
of the two elevator cars 23a and 23b, the weights of the
two car frames 22a and 22b and the screw pitches of the
screw shafts 19a and 19b are respectively equal, then
the torques on first screw shafts 19a and second screw
shafts 19b cancel each other, and the positions of the
two elevator cars 23a and 23b may be kept constant,
even without outputting torques from drive motors 17.
[0025] Also, the weights of the two elevator cars 23a
and 23b and of the two car frames 22a and 22b are all
applied to support beam 11c, which is secured to upper
beam 11a, via first screw shafts 19a and second screw
shafts 19b. Therefore, no structural problems will arise
if only upper beam 11a of outer frame 11 is strengthened.
[0026] Next, the operation of varying the gap between
first elevator car 23a and second elevator car 23b will be
described. First, when each driving motor 17 is rotated,
each transmission member 19 rotates and, for example,
car frame 22a, having nuts 25a that engage with first
screw shafts 19a, ascends while car frame 22b, having
nuts 25b that engage with second screw shafts 19b, de-
scends. At this time car frames 22a and 22b move in
vertical directions guided along vertical beams 11b of
outer frame 11 by guidance devices 21.

[0027] First elevator car 23a and second elevator car
23b move in vertical directions in accompaniment to the
movements in the vertical direction of car frames 22a and
22b. Thus, the gap between the two car s 23a and 23b
varies from h to h’ and it becomes possible for each of
car s 23a and 23b to arrive at floors 41 and 42 that have
differing floor heights.

[0028] Also, when the weights of first elevator car 23a
and second elevator car 23b, or of car frames 22a and
22b, are unequal, or when it is desired to alter the move-
ment distances of upper and lower car s 23a and 23b,
these situations may be coped with by changing the pitch-
es of first screw shafts 19a and second screw shafts 19b.
[0029] Forexample, by reducing the pitch of first screw
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shafts 19a and making the pitch of second screw shafts
19b greater, it is possible to narrow the overhead dimen-
sion when the two elevator cars 23a and 23b are brought
close to each other.

[0030] Also, should a slight deviation (displacement)
in the horizontal direction occur between screw shafts
19a and 19b and elevator cars 23a and 23b when caus-
ing ascent or descent by rotating screw shafts 19a and
19b, no excessive transverse load will be applied to
screw shafts 19a and 19b because, even though there
may be a slight change within the horizontal plane in the
positions of car frames 22a and 22b in relation to nuts
25a and 25b, sliding will occur in the horizontal plane in
two mutually orthogonal directions between rectangular
blocks 29 and sliders 30 and between sliders 30 and
mounting members 31. Moreover, drive with little friction
and good efficiency becomes possible if ball threads are
used in screw shafts 19a and 19b and nuts 25a and 25b.
Furthermore, by arranging the positions of drive motors
17 and screw shafts 19a and 19b in point symmetry in
relation to the centers of gravity of first elevator car 23a
and second elevator car 23b, well-balanced drive be-
comes possible.

[0031] When using this embodiment, by driving first
elevator car 23a and second elevator car 23b in relation
to outer frame 11, which is guided by guide rails, using
screw shafts 19a and 19b, which are directly coupled on
the same axis but of which the respective threads are cut
in different directions, it is possible easily and simply to
adjust the gap between elevator cars 23a and 23b.

Second Embodiment

[0032] Next, a second embodiment of an elevator car
according to the presentinvention will be described using
FIG.8 and FIG.9.

[0033] The embodiment shown in FIG.8 and FIG.9 is
one in which, in the first embodiment shown in FIG.3 to
FIG.7, reduction gears 33 are provided between each
drive motor 17 and screw shafts 19a and 19b (FIG.8), or
only a single drive motor 17 is provided and the motive
power of this drive motor 17 is transmitted to the other
drive mechanism 51 via toothed belt 34 (FIG.9). In FIG.
8 and FIG.9, parts that are identical to those of the first
embodiment shown in FIG.3 to FIG.7 have been as-
signed identical reference numerals and their detailed
descriptions have been omitted.

[0034] InFIG.8, since the speed of revolution of screw
shafts 19a and 19b may be kept low by providing reduc-
tion gears 33, it is easy to avoid the critical speed that
becomes a problemwhenlong screwed rods 19 are used.
[0035] Also, in FIG.9, since there is only one drive mo-
tor 17, there is no need to consider controls such as guar-
anteeing the synchronization of two drive motors.

Third Embodiment

[0036] Next, a third embodiment of an elevator car ac-
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cording to the present invention will be described using
FIG.10. This embodiment provides suspension beam 35
as the carrier in place of outer frame 11. In FIG.10, parts
that are identical to those of the first embodiment shown
in FIG.3 to FIG.7 have been assigned identical reference
numerals and their detailed descriptions have been omit-
ted.

[0037] In FIG.10, suspension beam 35 is provided at
the end of suspension cables 16, and guidance devices
10 that guide it on guide rails 50 are provided at the upper
and lower, left and right four corners of suspension beam
35. Also, supports 36 project in mirror-image directions
to the left and right at the two ends of suspension beam
35, and each supports adrive motor 17. First screw shafts
19a are supported below the two supports 36 protected
in housings 18. Second screw shafts 19b, with their
threads cut in the opposite direction to those of first screw
shafts 19a, are coupled to first screw shafts 19a by flang-
es 45a and 45b. Stoppers 37 are secured at the lower
ends of second screw shafts 19b. Also, first car frame
22a supports first elevator car 23a and, at the same time,
has nuts 25a that engage with first screw shafts 19a.
Guidance devices 21 that guide it on main guide rails 50
are provided on the upper and lower four corners of car
frame 22a. Moreover, second car frame 22b supports
first elevator car 23b and, at the same time, has nuts 25b
that engage with second screw shafts 19b. Guidance
devices 21 that guide it on main guide rails 50 are pro-
vided on the upper and lower four corners of car frame
22b.

[0038] The drive mechanisms for elevator cars 23a
and 23b are the same as in the first embodiment (see
FIG.6), and output shafts (drive shafts) 17a of drive mo-
tors 17 are coupled, via tie shafts 26, to first screw shafts
19a, which are supported so that they are free to rotate
by bearings 28 in housings 18. Moreover, second screw
shafts 19b, of which the screw threads are cut in the
opposite direction, are coupled to first screw shafts 19a
via flanges 45a and 45b, and stoppers 37 are provided
at the lower ends of second screw shafts 19b.

[0039] Also, nuts 25a and 25b that engage with screw
shafts 19a and 19b are coupled by couplers 46 that have
translation freedom and are composed by rectangular
blocks 29 in which nuts 25a and 25b are anchored; sliders
30 with rectangular external shapes and having rectan-
gular holes that give sliding support to rectangular blocks
29 in one direction; mounting members 31 having rec-
tangular holes that give sliding support to sliders 30 in
the direction orthogonal to the sliding direction of rectan-
gular blocks 29 and covers 32 provided in the vertical
direction of mounting members 31. Couplers 46 are cou-
pled to car frame 22a of first elevator car 23a and car
frame 22b of second elevator car 23b.

[0040] In FIG.10, suspension beam 35 is provided in
place of outer frame 11 as the carrier. Therefore, outer
frame 11 becomes unnecessary, and, in the case of the
same size of hoistway, larger-sized elevator cars 23a
and 23b may be provided.
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[0041] When using the present invention as described
above, by driving the first elevator car by means of first
screw shafts that are driven in rotation and driving the
second elevator car by means of second screw shafts
that are co-axially coupled to, and of which the screw
threads are cut in the opposite direction to, the first screw
shafts, it becomes possible to adjust the gap between
the upper and lower elevator cars with an energy-saving
and space-saving construction.

[0042] Also, by using ball threads for the first screw
shafts and the second screw shafts, it becomes possible
very efficiently to drive the elevator cars.

[0043] Moreover, by driving the respective elevator
cars with screw shafts of different pitches, in cases where
the weights of the upper and lower elevator cars are not
equal, or when it is not possible uniformly to move the
upper and lower elevator cars due to hoistway shaft di-
mensions or the like, it is possible efficaciously to adjust
the gap between the elevator cars.

[0044] Furthermore, by supporting the nuts that en-
gage with the screw shafts with couplings that are re-
stricted only in the direction of rotation but may move
horizontally, no excessive force is applied to the trans-
mission members.

[0045] still further, by arranging the transmission
members in positions that are in point symmetry with the
centers of gravity of the first elevator car and the second
elevator car, itis possible stably to drive the elevator cars.
[0046] Yet further, by providing a single drive mecha-
nism, it is possible to drive a pair of transmission mem-
bers in synchronization, and it is possible stably to drive
the elevator cars.

[0047] Again, by guiding the elevator cars along the
outer frame, itis possible stably to drive the elevator cars.
[0048] Yet again, by providing a suspension beam in
place of an outer frame, it is possible to provide larger-
sized elevator cars.

[0049] Obviously, numerous additional modifications
and variations of the present invention are possible in
light of the above teachings. It is therefore to be under-
stood that, within the scope of the appended claims, the
present invention may be practised otherwise than as
specifically described herein.

Claims

1. Adouble deck elevator car having a first elevator car
(23a) and a second elevator car (23b) that are ar-
ranged in the vertical direction, comprising:

a carrier (11) that is suspended via suspension
cables (16) that pass over a hoist;
transmission members (19) that each comprise:

at least a first screw shaft that is provided
in said carrier so that said first screw shaft
is free to move and that engages with at



9 EP 1074503 B1

least a first engagement unit (25a) on said
first elevator car;

at least a second screw shaft (19b) that is
coupled to said first screw shaft and engag-
es with at least a second engagement unit
(25b) on said second elevator car and, at
the same time, of which a second screw
thread is cut in the opposite direction to a
first screw thread direction of said first screw
shaft; and

at least a drive mechanism (17) that is se-
cured to the carrier and that drive these
transmission members in rotation,

wherein at least, said first elevator car en-
gagement unit or said second elevator car
engagement unit further comprises:

at least a nut (25a,25b) that engages with
said first screw shaft or said second screw
shaft; characterized by

at least a coupler (46) that restricts rotation-
al movement of said nut, but permits hori-
zontal movement of said nut.

2. A double deck elevator car according to Claim 1,

wherein:

said first engagement unit of said first screw
shaft and said first elevator car is a ball thread
construction; and

said second engagement unit of said second
screw shaft and said second elevator car is a
ball thread construction.

A double deck elevator car according to Claim 1,
wherein:

pitches of said first screw shaft and said second
screw shaft are different from each other.

A double deck elevator car according to Claim 1,
wherein:

a pair of said transmission members are ar-
ranged in point symmetry with the center of grav-
ity of said first elevator car and said second el-
evator car when seen in plan view.

A double deck elevator car according to Claim 4,
wherein:

said pair of transmission members being driven
by a single drive mechanism.

A double deck elevator car according to Claim 1,
said carrier further comprising:

an outer frame that surrounds said first elevator
car and said second elevator car, wherein said
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7.

10.

10

first elevator car and said second elevator car
are guided in the vertical direction along said
outer frame.

A double deck elevator car according to Claim 1,
said carrier further comprising:

asuspension beamthatis positioned above said
first elevator car and said second elevator car.

The double deck elevator car according to Claim 2,
wherein said first engagement unit and said second
engagement unit project to outside said cars from
side faces of said first and second cars.

The double deck elevator car according to Claim 7,
wherein said transmission members are mounted on
said outer frame of said carrier and arranged so that
an axial direction of a screw s in the vertical direction.

The double deck elevator car according to Claim 1,
wherein said drive mechanism is at the ends of said
first screw shaft and second screw shaft respective-

ly.

Patentanspriiche

1.

Doppeldeck-Aufzugskabine, die eine erste Aufzugs-
kabine (23a) und eine zweite Aufzugskabine (23b)
aufweist, umfassend:

einen mittels Aufhangungskabeln (16) aufge-
hangten Trager (11), die Uber eine Winde fih-
ren;

Ubertragungselemente (19), von denen jedes
umfasst:

zumindest eine ersten Schraubenachse,
die in dem Tréger so vorgesehen ist, dass
die erste Schraubenachse frei ist um sich
zu bewegen, und die mit zumindest einer
ersten Eingriffseinheit (25a) an der ersten
Aufzugskabine eingreift;

zumindest eine zweite Schraubenachse
(19b), die mit der ersten Schraubenachse
gekoppelt ist und die mit zumindest einer
zweiten Eingriffseinheit (25b) an der zwei-
ten Aufzugskabine eingreift, und bei der
gleichzeitig ein zweites Schraubengewinde
in die entgegengesetzte Richtung zu einer
Richtung eines ersten Schraubengewindes
der ersten Schraubenachse geschnittenist;
und zumindest einen Antriebsmechanis-
mus (17) der an dem Trager befestigt ist
und der diese Ubertragungselemente in Ro-
tation antreibt,

bei der zumindest die erste Aufzugskabi-
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neneingriffseinheit oder die zweite Auf-
zugskabineneingriffseinheit ferner umfas-
sen:

zumindest eine Mutter (25a, 25b) die
mit der ersten Schraubenachse oder
der zweiten Schraubenachse eingreift;
gekennzeichnet durch

zumindest eine Koppel (46), die eine
Rotationshewegung der Mutter be-
grenzt, aber eine horizontale Bewe-
gung der Mutter erlaubt.

Doppeldeck-Aufzugskabine nach Anspruch 1, bei
der:

die erste Eingriffseinheit der ersten Schrauben-
achse und der ersten Aufzugskabine eine Ku-
gelgewindekonstruktion ist; und

die zweite Eingriffseinheit der zweiten Schrau-
benachse und der zweiten Aufzugskabine eine
Kugelgewindekonstruktion ist.

Doppeldeck-Aufzugskabine nach Anspruch 1, bei
der:

die Neigung der ersten Schraubenachse und
der zweiten Schraubenachse sich voneinander
unterscheiden.

Doppeldeck-Aufzugskabine nach Anspruch 1, bei
der:

zwei der Ubertragungselemente in einer Drauf-
sicht punktsymmetrisch zu dem Schwerpunkt
der ersten Aufzugskabine und der zweiten Auf-
zugskabine angeordnet sind.

Doppeldeck-Aufzugskabine nach Anspruch 4, bei
der:

die zwei Ubertragungselemente durch einen
einzelnen Antriebsmechanismus angetrieben
werden.

Doppeldeck-Aufzugskabine nach Anspruch 1, wo-
bei der Trager ferner umfasst:

einen &uBeren Rahmen, der die erste Aufzugs-
kabine und die zweite Aufzugskabine umgibt,
wobei die erste Aufzugskabine und die zweite
Aufzugskabine in vertikaler Richtung entlang
des auflleren Rahmens gefihrt werden.

Doppeldeck-Aufzugskabine nach Anspruch 1, wo-
bei der Trager ferner umfasst:

einen Einh&angetrager, der Uber der ersten Auf-
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zugskabine und der zweiten Aufzugskabine po-
sitioniert ist.

Doppeldeck-Aufzugskabine nach Anspruch 2, bei
der die erste Eingriffseinheit und die zweite Eingriffs-
einheitvon den Seitenflachen der ersten und zweiten
Kabine nach aufRen hervorstehen.

Doppeldeck-Aufzugskabine nach Anspruch 7, bei
der die Ubertragungselemente an dem &uReren
Rahmen des Tragers angebracht und so angeordnet
sind, dass eine axiale Richtung einer Schraube in
vertikaler Richtung liegt.

Doppeldeck-Aufzugskabine nach Anspruch 1, bei
der der Antriebsmechanismus jeweils an den Enden
der ersten Schraubenachse und zweiten Schraube-
nachse ist.

Revendications

Cabine d’ascenseur a deux étages comprenant une
premiéere cabine d’ascenseur (23a) et une seconde
cabine d’'ascenseur (23b) qui sont agencées dans
la direction verticale, comprenant :

un support (11) qui est suspendu via des cables
de suspension (16) qui passent par-dessus un
dispositif de levage ;

des éléments de transmission (19), comprenant
chacun :

au moins un premier arbre fileté prévu dans
ledit support, de telle sorte que ledit premier
arbre fileté est libre de se déplacer et est en
engagement avec au moins une premiere
unité d’engagement (25a) sur ladite premie-
re cabine d'ascenseur ;

au moins un second arbre fileté (19b), qui
est couplé audit premier arbre fileté et qui
est en engagement avec au moins une se-
conde unité d’engagement (25b) sur ladite
seconde cabine d’ascenseur et qui présen-
te simultanément un second filetage taillé
dans la direction opposée a la direction du
premier filetage dudit premier arbre fileté ;
et

au moins un mécanisme d’entrainement
(17) qui est fixé au support et qui entraine
ces éléments de transmission en rotation,

dans laquelle au moins ladite premiére unité
d’engagement sur la premiére cabine d'as-
censeur ou ladite seconde unité d’engage-
ment sur la seconde cabine d’'ascenseur
comprend en outre :

au moins un écrou (25a, 25b) qui est
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en engagement avec ledit premier ar-
bre fileté ou avec ledit second arbre
fileté ; caractérisée par

au moins un coupleur (46) qui restreint
un mouvement de rotation dudit écrou,
mais qui permet un mouvement hori-
zontal dudit écrou.

Cabine d'ascenseur a deux étages selon la reven-
dication 1, dans laquelle :

ladite premiere unité d’engagement dudit pre-
mier arbre fileté et ladite premiére cabine d'as-
censeur présentent une structure du type vis a
recirculation de billes ; et

ladite seconde unité d’engagement dudit se-
cond arbre fileté et ladite seconde cabine d’as-
censeur présentent une structure du type vis a
recirculation de billes.

Cabine d'ascenseur a deux étages selon la reven-
dication 1, dans laquelle :

les pas dudit premier arbre fileté et dudit second
arbre fileté sont différents I'un de l'autre.

Cabine d'ascenseur a deux étages selon la reven-
dication 1, dans laquelle :

une paire desdits éléments de transmission sont
agencés a symétrie ponctuelle par rapport au
centre de gravité de ladite premiére cabine d'as-
censeur et de ladite seconde cabine ascenseur,
lorsqu’on les voit dans une vue en plan.

Cabine d'ascenseur a deux étages selon la reven-
dication 4, dans laquelle :

ladite paire d’éléments de transmission sont en-
trainés par un mécanisme d’entrainement uni-
que.

Cabine d'ascenseur a deux étages selon la reven-
dication 1, dans laquelle ledit support comprend en
outre :

un cadre extérieur qui entoure ladite premiere
cabine d'ascenseur et ladite seconde cabine
d’ascenseur, ladite premiére cabine ascenseur
et ladite seconde cabine ascenseur étant gui-
dées dans la direction verticale le long dudit ca-
dre extérieur.

Cabine d'ascenseur a deux étages selon la reven-
dication 1, dans laquelle ledit support comprend en

outre :

une poutre de suspension qui est positionnée
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14

au-dessus de ladite premiéere cabine d'ascen-
seur et de ladite seconde cabine d’ascenseur.

Cabine d'ascenseur a deux étages selon la reven-
dication 2,

dans laquelle ladite premiére unité d’engagement et
ladite seconde unité d’engagement se projettent a
I'extérieur desdites cabines depuis des faces latéra-
les de ladite premiére et de ladite seconde cabine.

Cabine d'ascenseur a deux étages selon la reven-
dication 7,

dans laquelle lesdits éléments de transmission sont
montés sur ledit cadre extérieur dudit support et sont
agenceés de telle fagcon gu’une direction axiale d'un
arbre fileté est dans la direction verticale.

Cabine d'ascenseur a deux étages selon la reven-
dication 1,

dans laquelle ledit mécanisme d'entrainement se
trouve aux extrémités dudit premier arbre fileté et
dudit second arbre fileté respectivement.
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