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(54) Automated parking with mobile platforms
(67)  Anautomated car park for housing in an orderly
manner a plurality of motor vehicles comprises mobile
platforms (12) for housing the motor vehicles. The plat-
forms are movable between a storage area (13, 113) and
at least one zone (14, 114) for entry/exit of the motor
vehicles. The storage area is a horizontal area housing
the platforms (23) arranged alongside each other in a

group in two perpendicular directions, and motorized
means (17, 25) for the guided movement of the platforms
in said two perpendicular directions are provided in order
to be able to perform, when operated, coordinated trans-
latory movements of the platforms so as to displace a
selected platform between a rest position in the storage
area (13, 113) and the entry/exit zone (14,114).
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Description

[0001] The present invention relates to an innovative
automated car park for housing motor vehicles with min-
imum wastage of space.

[0002] The problem of managing to optimize use of the
space available for parking motor vehicles is known.
[0003] In the prior art various solutions for automated
car parks which attempt to solve this problem are known.
Forexample, vertical automated car parks which manage
to arrange motor vehicles on top of each other in several
storeys, so as to reduce the plan volume of the car park,
are known. These systems, however, are somewhat
costly and complex owing to the need to have to provide
underground vertical-movement structures for relatively
heavy loads. Automated car parks with a rotating carous-
al have also been proposed, these allowing the motor
vehicles to be introduced into loading structures which
rotate about a vertical axis so as to move the compart-
ments of the carousel opposite a motor vehicle entry and
exit zone. The movement operation is simplified com-
pared to that of vertical car parks, but the overall volume
is considerable and the rotating movement is seldom op-
timal with regard to said use of the space.

[0004] There also exist car parks where platforms or
shuttles each house a vehicle and are moved so as to
reach the storage zone from a loading/unloading zone.
The movements are, however, generally complicated
and the spaces required are in any case considerable in
order to allow manoeuvring of the shuttles along transfer
corridors.

[0005] The general object of the present invention is
to provide an automated car park which is able to ensure
improved use of the horizontal space, can be easily
adapted to various spaces and is simple and relatively
inexpensive to realize. A further object is to provide a
method for constructing and managing such a car park.
[0006] In view of these objects the idea which has oc-
curred is to provide, according to the invention an auto-
mated car park according to Claim 1.

[0007] Also according to the invention the idea which
has occurred is to provide a method for constructing and
managing an automated car park, comprising the steps
of providing a storage area housing a plurality of plat-
forms in a grid arrangement of parking zones situated
alongside each other in two perpendicular horizontal di-
rections, each parking zone being able to house one of
the said platforms and each platform being able to house
a motor vehicle; providing motorized means for displace-
ment of the platforms in said two directions, forming or
leaving an empty parking zone in the storage area, per-
forming coordinated sequential movements of the plat-
forms in the storage area making use of the free parking
zone, so as to displace with successive movements a
desired platform between a parking zone in the storage
area and a motor vehicle entry/exit zone.

[0008] In order toillustrate more clearly the innovative
principles of the present invention and its advantages
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compared to the prior art, an example of embodiment
applying these principles will be described below, with
the aid of the accompanying drawings. In the drawings:

- Figure 1 shows a schematic plan view of a first em-
bodiment of a car park according to the invention;

- Figure 2 shows a schematic plan view of a second
embodiment of a car park according to the invention;

- Figure 3 shows a schematic perspective view of an
example of embodiment of a mobile platformin a car
park according to the invention;

- Figure 4 is a partial schematic side view of a part for
supporting and allowing sliding travel of the platform
shown in Figure 3;

- Figure 5 shows a schematic plan view of a platform
in a first sliding travel condition;

- Figure 6 shows a schematic plan view of the platform
according to Figure 5 in a second sliding travel con-
dition;

- Figure 7 shows block diagram of a control system
with which a car park according to the invention may
be provided;

- Figure 8 shows schematically an example of a pos-
sible movement sequence inside a car park accord-
ing to the invention for extraction of a predetermined
vehicle.

[0009] With reference to the Figures, Figure 1 shows
a first example of an automated car park - denoted gen-
erally by 10 - which is provided in accordance with the
invention so as to house in an orderly manner a plurality
of motor vehicles 11 (shown in broken lines for greater
clarity).

[0010] The car park 10 comprises a plurality of plat-
forms 12 which each house a motor vehicle and are mov-
able between a storage area 13 and at least one motor
vehicle entry/exit zone 14.

[0011] The storage area is a horizontal area housing
the platforms arranged alongside each other in a group
in two perpendicular directions (one vertical and the other
horizontal in the plane of the drawing according to Figure
1). This area may be rectangular, as can be seen in the
figure, or also formed by a composition of rectangular
areas, as will become clear below, depending on the
space available.

[0012] In the car park there are also present suitable
means for the guided movement of the platforms in said
two perpendicular directions so as to be able to perform,
when operated, coordinated translatory movements of
the platforms so as to displace a selected platform be-
tween a rest position in the storage area and the entry/
exitzone. In the example according to Figure 1, the entry/
exit zone comprises a one-way lane 18 with an entrance
for the vehicles at one end and an exit at the other end.
[0013] Advantageously, the platforms are displaced
only in the two perpendicular directions which coincide
with a longitudinal extension and a transverse extension
of the platforms, being suitably formed with a rectangular
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shape in plan view for each housing a motor vehicle with
a minimum lateral space.

[0014] As can be clearly seen for example in Figure 3,
each platform may be formed with a metal-beam frame-
work structure having an upper vehicle loading surface
(not shown in Figure 3). To ensure better stability of the
load, two grooved rails 15 for guiding the vehicle wheels
may be provided on the platform. These rails thus form
the upper loading surface.

[0015] Asisclearly showninFigure 1,the storage zone
13 advantageously comprises a grid arrangement of
parking zones situated closely alongside each other in
the said two perpendicular directions, each parking zone,
or compartment, being able to house a platform.

[0016] For the objects which will become clear below,
the grid arrangement of parking zones (advantageously
rectangular) comprises one parking zone which is kept
empty or can be emptied by means of extraction of a
platform from the storage area towards an external area.
As will be seen, this allows the displacement of a selected
platform between the storage area and the entry/exit
zone by means of repeated movements of single plat-
forms in the storage area. The parking zones may there-
fore be situated very close together leaving only a mini-
mum space for movement without lateral contact be-
tween the platforms.

[0017] In the example shown in Figure 1, the number
of platforms corresponds to the number of the parking
zones or compartments of the grid in the storage area
and a further auxiliary parking zone 16 is envisaged so
as to enable a parking zone to be freed in the storage
area for movement of the platforms during normal oper-
ation. Alternatively, it is possible to envisage one less
platform than the number of compartments in the grid so
as to have always a free parking zone in the storage area.
[0018] As can be seen again in Figure 1, a grid ar-
rangement of guide rails 17 is advantageously present
in the storage area, said rails being arranged in the said
two directions between two parking zones for the dis-
placement of each platform.

[0019] The intersection points of rails arranged in the
two directions constitute switch-over points for allowing
the direction of the platform to be changed between the
two perpendicular directions.

[0020] Already from the structure described it is clear
how, by means of a coordinated movement of the various
platforms, itis possible to move any platform from a park-
ing zone in the storage area grid to the entry/exit zone
so that a vehicle moving independently along the lane
18 may be loaded/unloaded onto/from it. Advantageous-
ly, a suitable ramp between the platform and the road
surface or suitable runways will allow the vehicles to drive
up and down.

[0021] Figure 2 shows a possible constructional vari-
ant of the car park (denoted generally by 100) where the
storage area 113 houses the platforms 12 which move
in the two perpendicular directions along the grid ar-
rangement of mutually perpendicular rails 17. The entry
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and exit zone 114 is formed as a simple passageway for
allowing a vehicle to pass inside the compartment which
faces it from the storage area. This compartment does
not have an outer side wall or is provided with a door (not
shown) for allowing the driver to get out of or into the
vehicle (shown in broken lines in Figure 2) present on
the platform in this position. Alternatively, the rails may
extend through the opening 114 (as shown in broken
lines) so as to allow the platform to move out of the stor-
age area. This latter solution is useful in particular if the
entry/exit compartment is not situated on a side edge of
the storage area.

[0022] Figure 4 shows a platform according to the in-
vention provided with four sliding support units situated
on the ground at the vertices of a rectangle, as indicated
by 20. The interval between the support points in the two
directions corresponds to the interval between the pairs
of rails in these directions. Advantageously, each plat-
form has four ball supports arranged at the vertices of a
rectangle which may coincide approximately with the
plan volume of the platform, so as to travel along parallel
pairs of rails which are suitably spaced.

[0023] Advantageously, the rails 17 form sliding
grooves 21 projecting at a low height from the surface of
the storage area and the platforms slide on the rails of
the grid by means of ball supports 22 which project at
the bottom from the units 20, as can be seen in greater
detail in Figure 4. As can be seen in this figure, the
grooved rails may be advantageously formed by means
of a first metal base plate or strip 23 which is fixed to the
ground and onto which lateral metal bands 24 which form
the channel 21 are fixed (for example welded). The bands
24 are interrupted at the rail intersections such that the
balls may change direction at these points and the plat-
form may move in the two mutually perpendicular direc-
tions along the rail grid.

[0024] Owing to the ball supports the platforms may
easily change direction at the rail intersections without
the need for steering guide means. The positioning of
the balls at the intersections corresponds to the position
of the platform completely housed inside a parking com-
partment. In this way, each platform may move easily
from one compartment to an adjacent free compartment
by means of simple displacement in the appropriate di-
rection.

[0025] As can be seen more clearly in Figures 3, 5 and
6, the motorized means for guided movement of the plat-
forms comprise advantageously in each platform a sub-
stantially central carriage 25 which is provided with mo-
torized drive wheels 26 and which rotates, when operat-
ed, about a vertical axis 27 so as to direct these wheels
in either one of the two perpendicular directions. In this
way orthogonal displacement of the platform may be eas-
ily performed in both directions along the rails.

[0026] In order to facilitate rotation, the carriage has a
circular swivel ring 28 with an end-of-travel stop 29, 30
and the carriage is provided with two wheels arranged
with their axes of rotation parallel to each other and sym-
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metrically arranged with respect to the vertical axis 27 of
rotation of the swivel ring. The swivel ring may be simply
laterally guided by suitable known means sliding on the
frame, without the need for a physical axis of rotation
supported on the frame of the platform.

[0027] Each wheel is advantageously equipped with
its own electric rotary motor 31. In this way, the carriage
displaces the platform by means of rotation of the two
wheels in the same direction, while it rotates about the
vertical axis 27 in either direction as far as the corre-
sponding end-of-travel stop 20 or 30 by means of oppo-
site rotation of the wheels with respect to each other.
Orientation of the wheels in the two perpendicular direc-
tions of sliding travel of the platform is thus facilitated.
Figure 5 shows the orientation of the carriage for a move-
ment of the platform in the direction of its longitudinal
extension (horizontal in the figure), while Figure 6 (where,
for greater clarity, the rails are shown only in broken lines)
shows orientation of the carriage at right angles with re-
spect to the first orientation for movement of the platform
in the direction of its transverse extension (vertical in the
figure).

[0028] Powering of the platform motors may be per-
formed by means of suitable electrified contact rails or
by means of rechargeable batteries which are arranged
on each platform. In this second case, recharging may
be performed by means of automatic connection, using
known electrical contact means (not shown), to an exter-
nal electric power source when the platform is at a stand-
stillin one of the parking compartments of the grid. Since
the displacements are short and the recharging intervals
frequent, the batteries may have a suitably reduced ca-
pacity, thereby favouring the cost, weight and overall di-
mensions. Advantageously, the car park according to the
invention comprises an electronic system for controlling
the guided movement means which avoids having to per-
form manually displacement of each platform into the cor-
rect position of a desired platform for loading or unloading
aspecific vehicle The control system may advantageous-
ly dialog with each platform by means of known wireless
communication means (for example a short-range radio
wave transmission system).

[0029] Figure 7 shows schematically an electronic sys-
tem, denoted generally by 50, for automated control of
the car park. This system 50 comprises means (for ex-
ample a keyboard 51 with display 52) for inputting a re-
quest for displacement of a selected platform between
entry/exit zone and car park parking area. Moreover, the
system is advantageously equipped with a memory 53
which memorizes the position of the platforms in the car
park and with calculation means 54 for calculating the
displacements, able to calculate the combination of co-
ordinated movements of the platforms necessary for be-
ing able to move efficiently the selected platform between
entry/exitzone and parking area. Finally, actuator means
55 are present for performing in sequence the combina-
tion of coordinated movements. The actuator means
send control signals 56 to the platforms and may advan-
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tageously receive feedback signals 57.

[0030] Advantageously, the control system is formed
by a microcontroller system which is suitably pro-
grammed with a path and movement optimization algo-
rithm, as can be easily imagined by the person skilled in
the art on the basis of the description provided here.
[0031] The actuator system also comprises advanta-
geously known sensor devices (not shown) for correct
movement and positioning of the platforms. For example
known proximity sensors may be used for precise stop-
page of the platforms in the parking zones, while identi-
fication sensors, such as RFID transponders or the like,
may be used to identify the specific platforms.

[0032] When itis desired to deposit a motor vehicle in
the car park, it is merely required to activate, via the input
means, a loading procedure whereby a free platform is
displaced by the control system into the entry/exit zone.
Once the platform has reached this zone, it is possible
to drive the motor vehicle onto the platform (using for
example special ramps in the entry/exit zone). Once the
vehicle is positioned on the platform, it is merely required
to get out of the vehicle and start a storage procedure,
again viacommand input means, during which the control
system will move the platform inside the storage area.
The operation may be repeated until all the platforms are
occupied. The system will calculate in each case the path
and the sum of coordinated movements which must be
performed by the platforms.

[0033] Advantageously, the system will be instructed
using or will generate reference information for each spe-
cific vehicle introduced, in order to facilitate subsequent
retrieval performed externally. For example, when the
system conveys an empty platform into the loading zone
a reference number to be memorized may be shown on
the display.

[0034] When it is required to retrieve a vehicle, it is
therefore sufficientto enter the request with the reference
number via the input means. The control system will cal-
culate the movements of the platforms which are needed
to move the platform with that vehicle from its existing
internal parking zone into the entry and exit zone. The
movements will be carried out and the platform with the
desired vehicle will be brought into the entry and exit
zone. It is thus possible to get into the vehicle and get
out of it from the platform and then leave the car park
zone.

[0035] Figure 8 shows by way of example steps a) to
e) for moving the platforms so as to bring a platform (in-
dicated by B) from the internal storage position into the
zone for unloading the vehicle present on it.

[0036] The method for constructing and managing an
automated car park according to the invention comprises
simple and flexible operating steps.

[0037] In fact it is sufficient to provide a storage area
housing a plurality of platforms in a grid arrangement of
parking zones situated alongside each other in two per-
pendicular horizontal directions. Each parking zone may
thus house one of the said platforms and each platform
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may in turn house a motor vehicle. By providing motor-
ized means for displacement of the platforms in said two
directions, itis merely required to create or leave an emp-
ty parking zone in the storage area and perform coordi-
nated sequential movements of the platforms in the stor-
age area making use of the free parking zone, so as to
displace with successive movements a desired platform
between a parking zone in the storage area and a motor
vehicle entry/exit zone. Also in accordance with the prin-
ciples of the invention advantageously a computerized
unit is used to control the coordinated sequential move-
ments, which unit, based on the knowledge of the posi-
tions of the platforms in the storage area and the position
of a free storage zone, calculates and performs the se-
quence of coordinated sequential movements for obtain-
ing displacement of a desired platform between a parking
zone in the storage area and a motor vehicle entry/exit
zone. The movement is thus rapid and without difficulty.
[0038] Atthispointitis clearhow the predefined objects
have been achieved.

[0039] Withanautomated car park designed in accord-
ance with the invention it is possible for example to use
effectively generally rectangular areas also in existing
buildings with a not particularly high ceiling height. The
time required for construction of the car park is not long
and the work for adaptation of existing areas is minimal.
The costs are relatively limited since the structure is sim-
ple to construct and install. Moreover, the system may
be easily expanded to meet growing requirements. The
simplicity of the structure guarantees a low level of main-
tenance and low percentage of faults.

[0040] Owingto the structure which may be completely
closed in a stable manner, except for the entry and exit
zone (where there may be barriers and automatic or man-
ual moving doors), the car park may be easily fitted out
with security closing systems in order to prevent the entry
of unauthorized persons into the storage area. This stor-
age area usually does not require access by persons
during normal operation of the car park.

[0041] Obviously, the above description of an embod-
iment applying the innovative principles of the present
invention is provided by way of example of these inno-
vative principles and must therefore not be regarded as
limiting the scope of the rights claimed herein. For exam-
ple, the arrangement of the compartments alongside
each other in a storey may vary, also so as to adapt to
obstacles (such as pillars or the like) which are present
in the area to be equipped with the car park and/or to
provide the vehicle entry and exit zones at points already
provided with suitable accesses. The rail structure and
the motorized movement means may vary depending on
the practical requirements.

[0042] It can be readily understood on the basis of the
description provided above how easy it is to obtain dif-
ferent car park configurations by simply lengthening
some of the rails in the various directions, thus adapting
the car park to the specific requirements with minimum
costs and always making optimum use of the space.
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[0043] The entry and exitzones may be more than one
or be separate (one entrance zone and one exit zone)
also depending on the specific structure of the building
which must house the car park and the desired or already
existing entrance/exit acessways for the motor vehicles.

Claims

1. Anautomated car park for housingin an orderly man-
ner a plurality of motor vehicles, comprising mobile
platforms (12) housing the motor vehicles, the plat-
forms being movable between a storage area (13,
113) and at least one zone (14, 114) for entry/exit of
the motor vehicles; the storage area is a horizontal
area housing the platforms (12) arranged alongside
each otherin a group intwo perpendicular directions,
motorized means (17, 25) for the guided movement
of the platforms along said two perpendicular direc-
tions being present in order to be able to perform,
when operated, coordinated translatory movements
of the platforms so as to displace a selected platform
between arest position in the storage area (13, 113)
and the entry/exit zone (14, 114), characterized in
that the storage area comprises a grid arrangement
of grooved guide rails (17) which are arranged in the
said two perpendicular directions and along which
the platforms (12) travel by means of ball supports
(20), the motorized means comprising in each plat-
form a carriage (25) which is provided with motorized
drive wheels (26) and which rotates, when operated,
about a vertical axis (27) so as to direct said wheels
in either one of the said two directions.

2. Carparkaccordingto Claim 1, characterized in that
the said two perpendicular directions coincide with
a longitudinal extension and a transverse extension
of the platforms (12).

3. Carparkaccordingto Claim 1, characterized in that
the storage area contains a grid arrangement of
parking zones which are situated alongside each
other in the said two perpendicular directions, each
parking zone being able to house one of the said
platforms (12).

4. Carparkaccordingto Claim 3, characterized in that
a parking zone in the grid arrangement is kept empty
or can be emptied by means of extraction of a plat-
form (12) from the storage area, so as to allow dis-
placement of a selected platform between storage
area and entry and exit zone by means of repeated
movements of individual platforms in the storage ar-
ea.

5. Carparkaccordingto Claim 3, characterized in that
the storage area contains the grid arrangement of
guide rails (17) for displacing each platform (12) in
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the said two directions between the parking zones
(12), the rail intersection points arranged in the two
directions being switch-over points allowing the di-
rection of the platforms to be changed.

Car park according to Claim 1, characterized in that
each platform is provided with four ball supports (20)
arranged atthe vertices of arectangle for sliding trav-
el along parallel pairs of rails.

Car park according to Claim 1, characterized in that
the carriage (25) has a circular swivel ring (28) with
an end-of-travel stop and the carriage has two
wheels which are arranged with their axis of rotation
parallel to each other and symmetrical with respect
to the said vertical axis (27), each wheel being pro-
vided with its own rotary motor (31) so that the car-
riage moves the platform by means of rotation of the
wheels in the same direction and rotates about the
said vertical axis (27) in one direction or the other as
far as the end-of-travel stop by means of opposite
rotation of the wheels with respect to each other so
as to orient the wheels in either perpendicular direc-
tion.

Car park according to Claim 1, characterized in that
it comprises an electronic system (50) for controlling
the guided movement means, the electronic system
being provided with means (51, 52) for inputting a
request for displacement of a selected platform be-
tween entry/exit zone and storage area, a memory
(53) for storing the position of the platforms, displace-
ment calculation means (54) for calculating the com-
bination of coordinated movements of the platforms
necessary for being able to move the selected plat-
form between entry/exit zone and storage area and
actuator means (55) for performing in sequence the
combination of coordinated movements by sending
commands (56) to the motorized movement means.

Car park according to Claim 1, characterized in that
the guide rails are formed by means of a first metal
base strip (23) which is fixed to the ground and pro-
vided with lateral metal bands (24) which form a
channel (21) for sliding travel of the ball supports,
the bands (24) being interrupted at the rail intersec-
tions such that the ball supports may change direc-
tion at these points.
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