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(54) Drive system for movable platforms

(57) The present invention relates to a drive system
for movable platforms (2, 3) having a bearing structure
(1), independent movement subsystems (4, 5, 10, 11)
having a drive chain (4) for being guided between chain
guides (7) along a trajectory, a lifting subsystem (5) in
the loading area and a lifting subsystem (5’) in the un-
loading area for moving movable platforms (2, 3), a plu-

rality of linear motors (10) for horizontally moving the
movable platforms (2, 3), platforms (2, 3) having horizon-
tal movement devices having front rollers (61’), rear roll-
ers (62’), drive devices having a plurality of connectors
(8) and drive equipment (12, 13) for moving the drive
chain (4) according to a reversible, point-to-point, discon-
tinuous movement.
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Description

Field of the Invention

[0001] The present invention relates to the drive sys-
tem for movable platforms pertaining to a universal and
accessible transport system for people/goods.

Background of the Invention

[0002] Within the field of operation of universal trans-
port systems for people/goods different proposals for the
movement of the platforms or cars of these systems are
seen. These systems are characterized by a movement
of platforms in rectilinear, point-to-point trajectories, as
in elevators and inclined elevators, or closed and copla-
nar trajectories as in carousel-type systems. The need
of solving the platform movement in transport systems
for people and/or goods having another type of trajectory
and transitions if different directions (horizontal, inclined
and vertical), as well as discontinuous movements of the
platforms or cars is detected. The different drive methods
existing do not satisfy the movement needs required for
all platform movement possibilities. The present inven-
tion provides a solution to platform movement and control
for transport systems for people and/or goods.

Description of the Invention

[0003] The present invention relates to a universal and
accessible system for the transport of passengers/goods
comprising a series of platforms, and more specifically
to the drive subsystem in charge of the movement of the
platforms.
[0004] For understanding the object of the invention,
firstly, the operating cycle of one of the platforms of the
system must be studied, such cycle starting in the pas-
senger loading position, an area in which the passengers
have access to the platform located in the horizontal po-
sition. Next, the platform starts to run along the outbound
path, which can be inclined, where the platform moves
parallel to the floor for assuring the horizontality of the
platform or car, and allowing a suitable comfort level for
the passenger. When the platform reaches the unloading
area, the platform is maintained in the horizontal position
to allow the passengers to exit the platform comfortably.
Once the unloading of the passengers is done, the plat-
form is moved horizontally to the higher elevation area,
where a lifting system positions the platform for taking
the return path. The platform travels the return path with
its floor in a position parallel to the inclined plane for re-
ducing the height of the structure of the system in the
central sector (sector central is understood as that com-
prised between the loading and unloading areas).
[0005] Said return path consists of an upper horizontal
sector, an inclined sector and a lower horizontal sector.
After the platform reaches the lower area, the platform
is moved to the lower elevation area where, by means

of a lifting system, the platform is placed in the useful or
outbound path and allows the loading of passengers. An-
other platform movement cycle would begin again.
[0006] The movement cycle previously described by
the platforms is carried out by two independent drive sys-
tems, according to the trajectory taken by the platform:

- A first drive subsystem is needed for achieving a first
trajectory in horizontal planes, in the loading and un-
loading areas, both at the return path level and at
the transport path level;

- A second drive subsystem is needed for achieving
a second trajectory in inclined sectors, both at the
transport path level and at the return path level.

[0007] The independent drive systems are synchro-
nized with one other for allowing the transitions of the
platforms in the different trajectories. This synchroniza-
tion must also allow a symmetrical movement of the plat-
forms being moved in the inclined path for achieving a
weight compensation and less power needed in the drive
system formed by a roller chain, i.e., at the time when
the platform in loading starts its inclined ascending move-
ment, the post-unloading platform starts its inclined de-
scending movement.
[0008] The first subsystem comprises linear motors as
a drive element. The second drive subsystem comprises
mechanical transmission systems of roller chains.
[0009] The transition between the drive subsystems is
performed by means of a guiding system on which rollers
placed in the outer lower part of the platforms roll. Said
guiding system is continuous in the horizontal and in-
clined sectors and is discontinuous in lifting systems for
allowing the trajectory change of the platform from the
lower horizontal plane to the upper horizontal plane and
vice versa, allowing an ascending/descending move-
ment of the platform. Therefore the lifting systems have
installed guides configured for allowing the transition of
the platform from the horizontal areas to the lifting system
itself. This guide system is supported on fastenings which
in turn are anchored to the bearing structure of the sys-
tem, providing it the rigidity needed for supporting the
stresses to which the guiding system is subjected.
[0010] The subsystem in charge of providing move-
ment to the platform in the horizontal parts of the system
comprises a linear motor or a group of linear motors lo-
cated at the end of the elevator, which acts on a series
of magnetic plates located in the lower part of the plat-
form, closing the magnetic circuit of the linear motor.
These linear motors are configured so that the platforms:

are horizontally moved toward the elevators:

from the mechanical drive subsystem of the in-
clined sector coming from the return path in the
loading area;
from the mechanical drive subsystem of the in-
clined sector coming from the useful or transport
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path in the unloading area;

are horizontally moved from the elevators:

to the mechanical drive subsystem of the in-
clined sector going to the transport path in the
loading area;
to the mechanical drive subsystem of the in-
clined sector going to the return path in the un-
loading area.

[0011] The subsystem in charge of providing move-
ment to the platform in the inclined sector comprises a
variety of elements the main drive part of which is a roller
chain rolling on a guide for controlling its position at all
times. A mechanical element or hook installed in each
platform is connected to this roller chain for allowing the
platform to be hooked and driven by the roller chain. The
roller chain is located on both sides of the platform for
allowing a symmetrical pull and this roller chain is oper-
ated by means of two gear wheels operated by a gear-
motor group. The two gear wheels are supported on the
structure by the outer part of the wheels for allowing the
passage of the platform by the inner part of the gear
wheels. These wheels are supported by the structure of
the system by means of bearings that allow their rotation.
[0012] One aspect of the invention relates to a drive
system for movable platforms as defined in the set of
claims.

Brief Description of the Drawings

[0013] A series of drawings which aid in better under-
standing the invention and its improvement which are
expressly related to an embodiment of said invention pre-
sented as a non-limiting example of the latter is very brief-
ly described below.

Figure 1 shows a side view of the entire system.
Figure 2 shows a perspective view of the central part
of the system.
Figure 3A shows a detailed view of the lifting system
of the lower part of the system and Figure 3B shows
a detailed view of the horizontal movement of the
lower part of the system.

[0014] The figure 4A shows a plan view and 4B is a
detailed view of figure 4A. Figure 4C shows a detailed
view of the upper part of the system. ’

Description of Preferred Embodiments of the Invention

[0015] One embodiment of the invention relates to a
drive system for movable platforms (2, 3) comprising:

1a) a bearing structure (1):

1a1) comprising a plurality of fixings configured

for supporting a plurality of guides (7, 61, 62, 63)
fastened by fastening means (9);

independent movement subsystems (4, 5, 10, 11)
comprising:
1b) a drive chain (4) configured for being guided be-
tween chain guides (7) along a trajectory comprising:

1b1) a transport path from a loading position (22)
at the beginning of the transport path, to an un-
loading position.(23) at the end of the transport
path;
1b2) a return path from a post-unloading position
(32) at the beginning of the return path, to a pre-
loading position (33) at the end of the return path;

1c) a lifting subsystem (5) in the loading area and a
lifting subsystem (5’) in the unloading area for mov-
ing movable platforms (2, 3):

1c1) from an (34) at a return path level to an
ascended position (21) at a transport path level;
1c2) from a (24) at a transport path level to a
(31) at a return path level;

the lifting subsystems (5, 5’) comprise a lifting motor
(51), a lifting column (52), a lifting structure (53) and
lifting guides (54) for moving the movable platforms
(2, 3) between levels;
1d) a plurality of linear motors (10) configured for
horizontally moving the movable platforms (2, 3):

in the loading area:

1d1) from a pre-loading position (33) to an
(34) or position for entering the lifting sub-
system (5);
1d2) from an (21) or position for exiting from
the lifting subsystem (5) to a loading position
(22);
in the unloading area:
1d3) from an unloading position (23) to a
(24) or position for entering the lifting sub-
system (5);
1d4) from a (31) or position for exiting from
the lifting subsystem (5’) to a post-unloading
position (32);

1e) a plurality of platforms (2, 3) comprising:

1e1) horizontal movement means comprising a
plurality of magnetic plates (11) below a floor of
the platform;
rolling means (61’, 62’) comprising:
1e2) front rollers (61’) configured for being guid-
ed by:

1e2a) front platform guides (61) in the useful
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path;
1e2b) return platform guides (63) in the re-
turn path;

1e3) rear rollers (62’) configured for being guid-
ed by:

1e3a) rear platform guides (62) in the useful
path;
1e3b) return platform guides (63) in the re-
turn path;

1e4) drive means comprising a plurality of con-
nectors (8) configured for being moved between
a connected position where the platform (2, 3)
is driven by the drive chain (4), and a discon-
nected position where the platform (2, 3) is not
driven by the drive chain(4);

1f) drive equipment (12, 13) configured for moving
the drive chain (4) according to a reversible, point-
to-point, discontinuous movement;
wherein:
1g) the front platform guides (61) and the rear plat-
form guides (62) are arranged for guiding the plat-
forms (2, 3) in the horizontal position along the trans-
port path.

[0016] Other features of the invention are included be-
low:

2a) The return platform guides (63) are arranged for
guiding the platforms (2, 3) in a position parallel to
the transport path along the return path from a post-
unloading position at the beginning of the return path
to a pre-loading position at the end of the return path
for reducing pit depth.

[0017] 3. The drive system for movable platforms com-
prises two drive chains (4), one on each side of the struc-
ture of the system for driving the platforms (2, 3) sym-
metrically without generating turning torque in the rollers
(61’, 62’) of the platforms (2, 3).
[0018] 4. The independent movement subsystems (4,
5, 10) are synchronized with each other for allowing tran-
sitions of the platforms (2, 3) in the different trajectories
and a weight compensation between two platforms driv-
en by the drive chain (4), one platform being in the trans-
port path and one platform being in the return path.

Claims

1. A drive system for movable platforms, (2, 3) char-
acterized in that it comprises:

1a) a bearing structure (1):

1a1) comprising a plurality of fixings config-
ured for supporting a plurality of guides (7,
61, 62, 63);
independent movement subsystems (4, 5,
10, 11) comprising:

1b) a drive chain (4) configured for being guided
between chain guides (7) along a trajectory com-
prising:

1b1) a transport path from a loading position
(22) at the beginning of the transport path,
to an unloading position (23) at the end of
the transport path;
1b2) a return path from a post-unloading po-
sition (32) at the beginning of the return
path, to a pre-loading position (33) at the
end of the return path;

1c) a lifting subsystem (5) in the loading area
and a lifting subsystem (5’) in the unloading area
for moving movable platforms (2, 3):

1c1) from an (34) at a return path level to
an ascended position (21) at a transport
path level;
1c2) from a (24) at a transport path level to
a (31) at a return path level;

1d) a plurality of linear motors (10) configured
for horizontally moving the movable platforms
(2, 3):
in the loading area:

1d1) from a pre-loading position (33) to an
(34);
1d2) from an (21) to a loading position (22);

in the unloading area:

1d3) from an unloading position (23) to a
(24);
1d4) from a (31) to a post-unloading position
(32);

1e) a plurality of platforms (2, 3) comprising:

1e1) horizontal movement means compris-
ing a plurality of magnetic plates (11) below
a floor of the platform;
rolling means (61’, 62’) comprising:
1e2) front rollers (61’) configured for being
guided by:

1e2a) front platform guides (61) in the
useful path;
1e2b) return platform guides (63) in the
return path;
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1e3) rear rollers (62’) configured for being
guided by:

1e3a) rear platform guides (62) in the
useful path;
1e3b) return platform guides (63) in the
return path;

1e4) drive means comprising a plurality of
connectors (8) configured for being moved
between a connected position where the
platform (2, 3) is driven by the drive chain
(4), and a disconnected position where the
platform (2, 3) is not driven by the drive chain
(4);

1f) drive equipment (12, 13) configured for mov-
ing the drive chain (4) according to a reversible,
point-to-point, discontinuous movement;
wherein:
1g) the front platform guides (61) and the rear
platform guides (62) are arranged for guiding
the platforms (2, 3) in the horizontal position
along the transport path.

2. The drive system for movable platforms of claim 1,
characterized in that:2a) the return platform guides
(63) are arranged for guiding the platforms (2, 3) in
a position parallel to the transport path along the re-
turn path from a post-unloading position at the be-
ginning of the return path to a pte-loading position
at the end of the return path for reducing pit depth.

3. The drive system for movable platforms of any of
claims 1-2, characterized in that it comprises two
drive chains (4), one on each side of the structure of
the system for driving the platforms (2, 3) symmet-
rically without generating turning torque in the rollers
(61’, 62’) of the platforms (2, 3).

4. The drive system for movable platforms of any of
claims 1-3, characterized in that the independent
movement subsystems (4, 5, 10) are synchronized
with each other for allowing transitions of the plat-
forms (2, 3) in the different trajectories and a weight
compensation between two platforms driven by the
drive chain (4), one platform being in the transport
path and one platform being in the return path.
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