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(54) Automated parking system

(57) Automated parking system comprising one or
more floors lying above each other, adapted to be in-
stalled in town centres, or on variously shaped areas with
alimited availability of building space, provided with mov-
able platforms (10; 48) provided with displacement and
driving means (30, 34, 35; 49, 50, 51) adapted to cause
said movable platforms to displace throughout the park-
ing system for said movable platforms to be eventually
arranged on the selected parking floor and the selected
parking place and, upon expiry of the parking time, to be
then removed from such parking floor and such parking

place and brought back to the exit area of the parking
system, the latter further possibly comprising elevator
means (11) for transporting one or more movable plat-
forms (10; 48), either with or without a motor-vehicle be-
ing placed thereupon, to parking floors lying above each
other, and possibly comprising also rotating transport
means (77, 78, 79) adapted to displace said movable
platforms (10; 48), either with or without a motor-vehicle
being placed thereupon, from the longitudinal displace-
mentdirectionsto the transverse displacement directions
of the same platforms, and vice-versa.
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Description

[0001] The present invention relates to an automated
parking system comprising one or more floors lying
above each other, with movable platforms for supporting
and carrying motor-vehicles on to previously selected
parking positions, wherein, in the case of more overlying
parking floors being provided, the system also includes
a vertically displacing elevator that is adapted to receive
and carry the motor-vehicles from a bottom level or floor
to a number of higher levels or floors located thereabove,
and vice-versa.

[0002] Knowninthe artare automated car parking sys-
tems for installation in urban areas and town centres in
general, which are arranged so as to automatically de-
termine and cause motor-vehicles to be parked in prese-
lected or, anyway, available parking positions. These
systems generally comprise a modular construction
structure formed of a horizontal plane, or floor, or even
a number of horizontal planes or floors extending above
each other, on which there are provided a number of
parking places separated from each other, in defined po-
sitions, to temporarily accommodate respective motor-
vehicles, and in which the motor-vehicles are introduced
through atleast an entrance provided in said construction
structure to be loaded onto movable carriages that are
then selectively transported on to the selected parking
positions by means of suitable transmission and driving
mechanisms controlled by automatic control means that
are adapted to control all displacement movements of
the movable carriages and the motor-vehicles resting
thereupon, wherein these control means are capable of
being preliminarily set by the user to determine the ap-
propriate displacement of the movable carriages into the
selected parking positions of the motor-vehicles on said
carriages. In the case of structures involving more park-
ing floors extending above each other, these parking sys-
tems further comprise suitable translational elevators,
i.e. so-called travelling lifts, which are automatically driv-
en and controlled by the above-mentioned automatic
control means to cause the movable carriages, and the
motor-vehicles carried thereupon, to displace from a floor
to another one for parking on the selected or desired
positions; in other cases they also include complicated
comb-like structures or coupling means to engage the
wheels of the motor-vehicles parked thereon. Finally,
these prior-art parking systems are adapted to retrieve -
when requested or, anyway, upon expiry of the parking
time - the movable carriages, with the related motor-ve-
hicles parked thereon, from the parking position thereof,
and carry them automatically towards the exit of said con-
struction structure for the same motor-vehicles to be
eventually handed over to their owners and/or users,
wherein all this takes of course a lot of time, since only
a single vehicle delivery operation at a time can be per-
formed, actually.

[0003] Usually, these parking systems necessarily ex-
tend over quite large surface areas, so as to allow parking
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places to be made available in as high as possible a
number on each horizontal plane, as well as to enable
the movable carriages carrying the motor-vehicles to be
handled and displaced in as quick and smooth as possi-
ble a manner on each plane or floor of the modular con-
struction structure, for the motor-vehicles themselves to
be able to be exactly located on the parking positions
becoming each time available at the beginning of the
parking time, and be retrieved from such positions at the
end of the parking time.

[0004] It is a main object of the present invention to
provide a new kind of automated parking system with
one or more floors extending above each other, which
enables motor-vehicles to be quickly and smoothly
parked also on parking areas of limited extent, i.e. on
relatively small surface areas that, therefore, involve a
smaller number of parking places available or, anyway,
provide a significantly increase in the car places to avail-
able surface area ratio, with a compact structure that en-
ables the system to be installed in limited building spaces
and sites.

[0005] According to the present invention, these and
further aims, which will become fully apparent further on
in this description, are reached in an automated parking
system incorporating the construction features as sub-
stantially described and recited in this specification, with
particular reference to the appended claims.

[0006] Features and advantages of the present inven-
tion will be more readily understood from the detailed
description that is given below by way of not-limiting ex-
ample with reference to the accompanying drawings, in
which:

- Figures 1 and 2 are respective front perspective
views of an automated parking system according to
the present invention in a first embodiment thereof
and with a determined number of motor-vehicles
parked in different positions, in the assumption that
a side elevator is available for eight car places on
three levels, whereas Figures 1a and 2a represent
the possibility for eighteen motor-vehicles to be
parked on the same three levels, if the possibility is
given for the elevator to be positioned centrally;

- Figures 3and 4 are schematical front and side views,
respectively, of the parking system shown in Figure
1;

- Figures 5 and 6 are respective schematical plan
views of the parking system according to the present
invention, with differing numbers of parking places
available;

- Figure 7isanenlarged frontview of the displacement
mechanism of the motor-vehicle support platforms
of the inventive parking system, as viewed in a first
embodiment thereof with a platform mounted on it;
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Figure 8 is a side view of a number of motor-vehicle
support platforms driven by the displacement mech-
anism of Figure 7, in a mutually juxtaposed arrange-
ment thereof;

Figure 9 is a side view of the displacement mecha-
nism shown in Figure 7, with a motor-vehicle support
platform mounted on it;

Figure 10 is a plan view of the motor-vehicle support
platform shown in Figure 9;

Figure 11 is a perspective bottom view of the lower
portion of the motor-vehicle support platform of Fig-
ure 7, incorporating a displacement mechanism in a
second embodiment thereof;

Figures 12 through to 18 are views illustrating a se-
quence of operating steps performed to displace a
motor-vehicle parked in a given position, in the first
embodiment of the parking system shown in Figures
1 and 2;

Figures 19 through to 24 are views illustrating a se-
quence of operating steps performed to displace a
motor-vehicle parked in another position in the park-
ing system shown in Figures 1 and 2;

Figure 25 is a schematical plan view of the inventive
parking system in a different embodiment thereof,
as provided with various displacement mechanisms
in a third embodiment thereof, as made necessary
by the room being interrupted at the centre owing to
the provision of a stairwell and lift-shaft for persons
there, wherein it should be noticed that - with any
other parking system - such situation would practi-
cally make it impossible for either the left-hand half
or the right-hand half of the room, depending on the
location of the elevator, to be used;

Figure 26 is a schematical front view of the parking
system shownin Figure 25, as viewed with the motor-
vehicles displaced into a first position;

Figure 27 is a same view as the one appearing in
Figure 26, showing the parking system with the mo-
tor-vehicles displaced into a second position;

Figure 28 is a plan view of the various component
parts of one of the mechanism for handling and dis-
placing the motor-vehicles shown in Figure 25, in
which the platform is not provided with a motor of its
own, but is simply driven, i.e. displaced by the me-
chanical system, the hydraulic system or the linear
motor, wherein it should be noticed that all these
applications enable the platform to be autonomously
displaced in the three directions of the Cartesian ax-
is, i.e. two on the horizontal plane and one on the
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vertical plane with the platform being positioned in
the elevator in the latter case;

- Figure 29 is a front view of the component parts
shown in Figure 28;

- Figures 30, 31 and 32 are representations of the ad-
vantages deriving from the application of the present
invention even to medium-to-large parking lots in-
volving 137, 151 and 113 car places on 4 levels,
respectively, using just a small surface area and al-
lowing for car delivery and handling rates that would
be just unimaginable with other systems, thanks to
the possibility for each platform to be moved and
displaced concurrently for autonomously reaching
the elevator and, from the elevator, the exit;

- Figures 33 and 34 are a schematical front view and
a schematical plan view, respectively, of the parking
system according to the presentinventionin a further
embodiment thereof, with two movable platforms sit-
uated in a given position;

- Figures 35 and 36 are the same views as the one
apperaing in Figures 33 and 34, showing the two
movable platforms moved into a different position.

[0007] Schematically illustrated in the Figures listed
above is a modular construction structure 5 for an auto-
mated motor-vehicle parking system according to the
presentinvention, which is adapted to be installed in town
centres, or on areas with a limited availability of building
space or, anyway, requiring a significant increase in the
car parking places to surface area ratio, and in the first
embodiment thereof - which is shown by way of example
in Figures 1 through to 6 - such construction structure is
situated below ground level, i.e. under the ground floor,
and distributed over three parking tiers or floors 6, 7, 8
extending above each other, on which there are parked
motor-vehicles 9, in differing numbers in the afore-cited
Figures. All motor-vehicles are placed on respective
movable platforms 10, which are so shaped and driven
to displace as this shall be described in greater detail
further on, and which are adapted to support and trans-
port the corresponding motor-vehicles into available or
pre-defined parking positions. In the example beingillus-
trated, the modular construction structure 5 is made with
the use of building-grade materials that are embedded
in excavated ground, or it may be alternatively comprised
of a plurality of metal beams or section bars (not shown),
which, as appropriately shaped and joined to each other,
are again embedded in excavated ground to form differ-
ently sized and shaped structural arrangements depend-
ing on the actual size and the capacity - in terms of
number of motor-vehicles accommodated therein - of the
parking lots to be built. These modular construction struc-
tures - regardless of them being made of building-grade
materials or structural metal beams or sections - can most
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obviously be built not only as underground structures,
but also as structures rising above the ground, without
departing from the scope of the present invention.
[0008] Each single parking tier or floor of the inventive
parking system is provided with a surface being large
enough as to allow for a plurality of motor-vehicles to be
parked thereon in positions that are contiguous to, but
adequately spaced from each other, or - in this example
- three motor-vehicles in a mutually aligned arrangement
on each tier or floor. In addition, each platform 10 is pro-
vided with a length and a width that are slightly greater
than those of the related motor-vehicle that it is due to
support and transport, wherein it can be readily appreci-
ated that the car parking places themselves may be pro-
vided in any desired number and distributed in any de-
sired arrangement including symmetrical positions, ei-
ther aligned with each other or in a crosswise arrange-
ment relative to each other, in a departure from the ar-
rangements illustrated in the preceding Figures.

[0009] The inventive modular construction structure is
furthermore shaped so as to include - in the case of more
parking tiers or floors arranged above each other - at
least a metal, vertically displacing elevator 11, which is
driven in a manner as largely known as such in the art
and capable of sliding along an appropriate vertically ex-
tending shaft 12 having a greater size than the same
elevator and extending through the various parking tiers
or floors 6, 7 and 8 arranged above each other. It can be
noticed that such vertical shaft 12 extends in its height,
i.e. vertically, from an upper level 13, which is the ground
level, and moves through all levels of the various parking
tiers to eventually reach a bottom level 14, which is lower
than the level of the lower parking tier or floor 6, relative
to which it is situated at a depth that is equal to the dis-
tance of a parking tier to the next one thereabove. The
elevator 11 may in turn comprise a rigid framework 15 in
the shape of a parallelepiped and consisting of at least
a planar platform and any desired number of further plat-
forms located above each other, such as a bottom planar
platform 16 and an upper planar platform 17 similar to,
located above and joined to each other in the example
being considered, the planar surface of which is larger
than the planar surface of a movable platform 10, so as
to be able to accommodate the same platform jointly with
the motor-vehicle parked thereupon, and these planar
platforms 16 and 17 are spaced from each other so as
to come to lie at the same height as two contiguous park-
ing floors extending above each other, and so as to en-
able the motor-vehicles supported by the related mova-
ble platform 10 to be introduced onto the bottom planar
platform without any hindrance or difficulties whatsoever.
[0010] This elevator 11 may be selectively displaced
vertically from the bottom level 14, in which the bottom
platform 16 lies at the same level, whereas the upper
platform 17 lies at the level of the lower parking floor 6,
as this can best be seen in the illustration of Figure 2, up
to the upper level 13 of the ground, while moving through
the levels of the various intermediate parking tiers or
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floors extending therebetween, and the elevator 11 may
further be stopped at the level of any selected parking
floor, in each one of them it comes to lie with its platforms
16 and 17 at the same level as two contiguous parking
floors extending above each other, so as to be able to
unload or load each motor-vehicle from or onto either
both platforms 16 and 17 or even a single one of them.
Furthermore, the movable platforms 10 are so shaped
as to be able to displace and be arranged in the manner
that shall be described in greater detail later on, both
lengthwise and crosswise relative to each parking floor,
in mutually aligned positions along one or more rows.
[0011] Figures 3 and 4 schematically illustrate the
parking system shown in Figures 1 and 2 in a front and
a side view thereof, respectively, and in a first embodi-
ment thereof, in which there are shown various motor-
vehicles 9 being parked on several parking floors extend-
ing above each other, whereas the elevator 11 is shown
in the state in whichiitis displaced into its bottom position.
Figure 5 shows the elevator 11 in the state in which it is
displaced at a different level than the level of the parking
floors, whereas Figure 6 shows some motor-vehicles 9
being parked on a parking floor, whereas the elevator
lies at a different level.

[0012] Finally, the inventive parking system also com-
prises a central electronic control unit (not indicated in
the Figures), whose software is pre-set and arranged so
as to be able to control all driving and actuating mecha-
nisms used to drive and displace both the movable plat-
forms 10 and the elevator 11, in accordance with the
parking place and the parking time being previously se-
lected by the user, so that each movable platform 10
carrying a respective motor-vehicle can be automatically
displaced into the selected parking place through a se-
quence of mutually coordinated movements of the mov-
able platform 10 and the elevator 11, as this shall be
described in greater detail further on, and so that - upon
expiry of the selected parking time - the same movable
platform 10, with the respective motor-vehicle parked
thereupon, can be moved and brought back automatical-
ly to the place of withdrawal, where the motor-vehicle is
handed over to its owner or user. In practice, each motor-
vehicle to be parkedinthe inventive parking system being
described is brought to the entrance of the same system,
which is situated at ground level, coinciding with the up-
per displacement level 13 of the elevator 11. It is then
placed on a movable platform 10, as this shall be de-
scribed in greater detail later on, while the parking place
and the parking time are selected through the afore-men-
tioned central electronic control unit, so that the movable
platform 10, with the related motor-vehicle placed there-
upon, is first moved into the elevator 11 and then dis-
placed by the same elevator in the vertical direction until
itreached the selected parking floor, onto which the same
platform, with the related motor-vehicle placed thereup-
on, is first unloaded and then automatically moved -
through a sequence of movements that shall be de-
scribed in greater detail further on - into the selected park-
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ing place, where it will then be kept dwelling up to the
end of the selected parking time. Upon expiry of such
parking time, the movable platform 10, again with the
related motor-vehicle placed thereupon, is brought auto-
matically back - through an inverted sequence of the
movements of both the movable platform 10 and the el-
evator 11 - into the withdrawal position situated at the
exit of the inventive parking system, which may coincide
with the afore-cited entrance or be situated at a different
place of the same system.

[0013] Shown in Figures 12 through to 18 are the op-
erating sequences to be performed in order to cause a
motor-vehicle that is already parked in a given position
within the inventive parking system - which is comprised
of several parking tiers or floors extending above each
other and a related vertical elevator 11, and in which the
movable platforms 10 with the related motor-vehicles 9
placed thereupon are displaced in the longitudinal direc-
tion only, and not sidewise - to displace and move to-
wards the exit. From the illustrations in these Figures it
can be noticed that, in the example being considered, on
both the lower parking floor 6 and the upper parking floor
8 of the parking system there are parked three motor-
vehicles 9, whereas on the intermediate parking floor 7
there are parked two motor-vehicles 9 in a mutually jux-
taposed arrangement towards the left side of this parking
floor. In the assumption that the motor-vehicle that has
to be brought back to the exit of the parking system with
the related movable platform 10 is the first one to the
right on the lower parking floor 6, i.e. the one indicated
with the reference numeral 9’ in Figure 12, in a first op-
erating step the elevator 11 will therefore be displaced
into the lowest initial position, in which its bottom platform
16 comes to lie at the bottom level 14 and its upper plat-
form 17 comes to lie at the level of the lower parking floor
6, in a condition in which both platforms 16 and 17 are
clear.

[0014] For such motor-vehicle 9’, with the related mov-
able platform 10 thereunder, to be moved and brought
back towards the exit, the electronic control unit of the
inventive parking system shall in the first place operate
to have the two motor-vehicles placed between such mo-
tor-vehicle 9’ to be handed out and the elevator 11 ap-
propriately displaced. This is done in a second operating
step (see Figure 13) by causing the first motor-vehicle
on the left-hand side to be displaced to the left with the
related movable platform 10 in the longitudinal direction
- through a corresponding displacement of the same
movable platform occurring in the manner that shall be
described in greater detail further on - so as to place the
related motor-vehicle/movable platform assembly onto
the upper platform 17 of the elevator 11. Similarly, both
remaining motor-vehicles, along with the related mova-
ble platforms 10, are in the same operating step displaced
longitudinally by a position to the left, while both motor-
vehicles with the related movable platforms 10 parked
on the intermediate parking floor 7 are displaced longi-
tudinally by a position to the right, thereby clearing the
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first left-hand position of this parking floor. Then, in the
third operating step (see Figure 14) the elevator 11 is
caused to rise up to the parking floor extending immedi-
ately thereabove, in which its upper platform 17 comes
therefore to lie, along with motor-vehicle/movable plat-
form assembly placed thereupon, at the level of the in-
termediate parking floor 7, whereas its bottom platform
16 comes to lie at the level of the lower parking floor 6.
[0015] In the subsequent fourth operating step, illus-
trated in Figure 15, the motor-vehicle situated on the low-
er parking floor 6 and lying closer to the elevator 11 is
displaced to the left with the related movable platform to
be loaded onto the bottom platform 16 of the same ele-
vator, whereas the last motor-vehicle remaining on said
parking floor, i.e. the motor-vehicle 9’ to be handed out,
is in turn displaced by a position, with the related movable
platform 10, to the left, so as to be placed near the ele-
vator 11 now. Similarly, in the same operating step, the
motor-vehicle and the related movable platform 10 sup-
ported by the upper platform 17 of the elevator 11 are
displaced by a position to the right onto the intermediate
parking floor 7 and located at the side of the other two
motor-vehicles that are already parked with their movable
platforms 10 on the same parking floor, thereby clearing
the upper platform 17 of the elevator 11.

[0016] In the following fifth operating step, illustrated
in Figure 16, the elevator 11 is caused to move down-
wards by a parking floor, thereby regaining its initial po-
sition shownin Figure 12, in which the motor-vehicle load-
ed with the related movable platform 10 on the bottom
platform 16 of the elevator 11 remains in the same posi-
tion, while the upper platform 17 of the elevator 11, which
is clear now, come to lie at the level of the lower parking
floor 6, where the motor-vehicle 9’ to be withdrawn is
positioned. In the subsequent sixth operating step, illus-
trated in Figure 17, said motor-vehicle 9’ with the related
movable platform 10 are displaced to be placed upon the
upper platform 17 of the elevator 11. Finally, in the sev-
enth and last operating step illustrated in Figure 18, the
elevator 11 is caused to rise with its loads up to the upper
level 13 of the ground and remains at a standstill in this
position, in the condition in which the motor-vehicle 9’
with the related movable platform 10 are unloaded from
the upper platform of the elevator 11 to be eventually
handed over to the owner/user, thereby clearing such
upper platform.

[0017] At this point, the motor-vehicles that have been
displaced with the related movable platforms 10 for the
motor-vehicle 9’ to be able to be removed for handing
over in the afore-described manner, are moved back into
the former parking positions thereof. This occurs by caus-
ing the elevator 11 to move downwards until its upper
platform 17, which is now clear, reaches down to the level
of the intermediate parking floor 7, and its bottom platform
16, carrying a motor-vehicle on a related movable plat-
form, reachesinturn down to the level of the lower parking
floor 6. In this condition, the first motor-vehicle parked on
the right-hand side on the intermediate parking floor 7 is
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in the first place loaded - with the related movable plat-
form 10 - onto to upper platform 17 of the elevator 11,
and both motor-vehicles still remaining on such parking
floor are then displaced, along with the movable plat-
forms 10 thereof, by one position to the left, thereby re-
gaining their original parking position shown in Figure 12.
[0018] At the same time, the motor-vehicle with the
related movable platform 10 being carried by the bottom
platform 16 of the elevator 11 is unloaded therefrom to
be displaced on the related movable platform 10 by two
positions to the right on the lower parking floor 6, thereby
regaining the former position thereof shown in Figure 12
and, therefore, clearing both the first parking place on
the left side and the last parking place on the right side
of such parking floor, which was formerly occupied by
the motor-vehicle 9° removed. Then, the elevator 11 is
lowered by one floor so that its bottom platform 16, which
is now clear, comes to lie at the bottom level, while the
upper platform 17 lies at the level of the lower parking
floor 6. Finally, the motor-vehicle being carried along with
the related movable platform 10 on the upper platform
17 is unloaded therefrom, and both said motor-vehicle
and the related movable platform are then displaced by
one position to the right, thereby taking place beside the
other motor-vehicle remaining on the same parking floor
and regaining their former position shown in Figure 12.
All motor-vehicles remaining at this point in the parking
system are in this way located again in the original park-
ing positions thereof - of course, without the motor-vehi-
cle 9’ removed in the meantime - and can therefore be
retrieved and removed at the end of the related parking
time - or in any other desired moment - without any pos-
sibility of errors. Similarly, a new motor-vehicle can be
parked at any moment in the parking place that has been
left free, by having this motor-vehicle, and the related
movable platform, going through the whole sequence of
operating steps in the reverse order as compared with
the above-indicated one.

[0019] Fully apparent from the above description is
therefore the fact that, owing to the provision of the ele-
vator 11 with its two platforms 16 and 17 provided above
each other, the possibility is given - through a sequence
of upward and downward movements of the same ele-
vator and displacements of the movable platforms 10 car-
rying the related motor-vehicles on the various parking
floors of the inventive parking system - for the motor-
vehicles to be parkedin, as well as retrieved and removed
from any parking place whatsoever within the parking
system, under the control of the electronic control unit of
the same system that is pre-set and arranged to cause
the elevator 11 to automatically perform all movements,
and the movable platforms 10 to automatically perform
all displacements, as required each time in view of ob-
taining the desired result in as short a time as possible
and with as slim and quick an operational sequence as
possible. Illustrated in Figures 19 through to 24 are now
the operational sequences to be performed in order to
cause a motor-vehicle parked in another given position
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within the inventive parking system to be conveyed to-
wards the exit of the same system. From these Figures
it can be noticed that, in the example being discussed,
three motor-vehicles are parked on both the lower park-
ing floor 6 and the upper parking floor 8, whereas on the
intermediate parking floor 7 there are parked just two
motor-vehicles in a side-by-side relation with each other
and displaced to the left side of this parking floor. In the
assumption that the motor-vehicle to be moved back with
the related movable platform 10 to the exit of the system
is the second one from left on the intermediate parking
floor 7, as indicated in this case with the reference nu-
meral 9" (see Figure 19), the operational sequence
would then start with a first step, in which the elevator 11
is initially moved down in its lowermost position, in which
its bottom platform 16 lies at the bottom level 14, whereas
its upper platform 17 lies at the level of the lower parking
floor 6. For the second right-hand motor-vehicle 9" to be
able to be picked out and removed from the intermediate
parking floor 7, what is at this point needed is to first of
all have the first left-hand motor-vehicle on the same
parking floor displaced. This occurs by causing in the first
place the elevator 11 to move upwards by two floors,
thereby displacing it in the second operating step into the
position illustrated in Figure 20, in which its bottom plat-
form 16 lies at the same level as the intermediate parking
floor 7, and its upper platform 17 lies at the same level
as the upper parking floor 8. Then, in the subsequent
third phase illustrated in Figure 21, it can be noticed that
such motor-vehicle and the related movable platform 10
are then shifted to the left and placed onto the bottom
platform 16 of the elevator 11.

[0020] In the fourth operating step, shown in Figure
22, it can be noticed that the elevator 11 is moved down-
wards by one floor into a position, in which its bottom
platform 16 lies at the same level as the lower parking
floor 6 and its upper platform 17 lies at the same level as
the intermediate parking floor 7 for the motor-vehicle 9" to
be able to be loaded thereonto with the related movable
platform 10. In the following fifth operating step shown in
Figure 23, the motor-vehicle 9" to be handed over to the
owner is loaded with its own movable platform 10 onto
the upper platform 17 of the elevator 11. Finally, in the
sixth and last operating step shown in Figure 24, the el-
evator 11 is caused to rise until its upper platform 17
reaches up to the same height as the upper ground level
13, in which also the motor-vehicle 9" with the related
movable platform 10 lies at the same level and can there-
fore be collected by its owner/user, thereby clearing said
upper platform. Thereupon, the elevator 11 is caused
again to move downwards until its bottom platform 16
comes to lie at the same level as the intermediate parking
floor 7, wherein the motor-vehicle carried with its own
movable platform 10 on said bottom platform 13 of the
elevator 11 can at this point be unloaded therefrom and
displaced into their original parking position shown in Fig-
ure 19.

[0021] Shown now in Figures 7 to 10 is the mechanism
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used to move and displace the movable platforms 10
used to carry the motor-vehicles being parked in the in-
ventive parking system, in which these movable plat-
forms are illustrated in a first embodiment thereof. In par-
ticular, Figure 7 is a side view of a movable platform 10,
without any motor-vehicle being placed thereupon, and
the mechanism provided thereunder to move and dis-
place such movable platform, whereas in Figure 8 there
are illustrated three movable platforms 10 arranged in a
side-by-side relation to each other and carrying respec-
tive motor-vehicles 9, with the related mechanism pro-
vided thereunder to move and displace all such movable
platforms 10.

[0022] As it can further be seen in the illustrations of
Figures 7, 9 and 10, each movable platform 10 is com-
prised of two elongated planar support plates 18 and 19
in the shape of a rectangle, arranged in a parallel relation
to and slightly spaced from each other in the longitudinal
direction, and joined to each other by upper cross-bars
20 and 21 extending again parallel to and spaced from
each other, and such platformis arranged so that its width
dimension and its length dimension are oriented in the
direction of the length and the direction of the width, re-
spectively, of each parking floor in the inventive parking
system, so as to be able to solely move and displace
longitudinally, whereas a displacement crosswise is in
this case prevented by the limited width of such parking
floors.

[0023] The upper surface 22 of the same platform is
where each motor-vehicle to be carried is placed. The
above-mentioned planar plates 18 and 19 are provided
on their lower side with two pairs of sliding wheels 23 and
24, arranged in a parallel relation to and spaced from
each other in the direction of the width of the same plate,
and adapted to slide along corresponding longitudinal
guide rails 25 and 26 provided thereunder and attached
to each parking floor along the whole length and width
thereof, in this particular case in an arrangement in which
they extend in a parallel relation to and spaced from each
other transversally across the same floor, so that each
pair of wheels 23 and 24 is able to slide along the corre-
sponding guide rail 25 and 26.

[0024] Furthermore, the planar plates 18 and 19 are
so shaped as to feature a respective sloping side plane
27 and 28 in the length direction thereof, which is provid-
ed so as to allow for each motor-vehicle to be conven-
iently loaded onto and unloaded from the upper surface
of said plates. Finally, the planar plates 18, 19 are pro-
vided with arespective blind bore 29 provided in the lower
surface thereof, and extending down to a certain depth
of the same plates, whose task is to allow for the plates
to be displaced in the manner that shall be described
below.

[0025] The mechanism used to move and displace the
movable platforms 10 is in turn comprised of (see Figures
7 and 8) at least a rectilinear, elongated helical screw or
worm 30, which is situated in a position that is slightly
raised from the level of each parking floor, and is accom-
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modated in a position below at least one of the movable
platforms 10 in the longitudinal direction thereof, wherein
such helical screw is provided with a fixed end situated
close to the backing wall 31 of the parking room and
secured to the floor 33 of the related parking floor by
means of anchorage means 32, and is driven rotatably
in both directions of rotation thereof by a gearmotor unit
34, which is also supported by such fixed end of the
screw, wherein such screw is adapted to rotate freely
and to engage, with the free end on the opposite side
thereof, a corresponding internal helical thread of a slid-
ing bush 35, which is attached to the side of a movable
parallelepiped-shaped carriage 36 situated in a position
below the movable platform 10 and provided on its lower
side with two pairs of sliding wheels 37 and 38 arranged
parallel to and spaced from each other in the width di-
rection of the same carriage, and capable of sliding on
corresponding planar and lower inner wings 39 and 40
of the guide rails 25 and 26. As can be seen in Figure 9,
the wheels in each pair of wheels of the movable carriage
36 are joined to the ends of a related side transmission
shaft 41 along with further stabilizing wheels 42 and 43
arranged orthogonally thereto and capable of sliding
along the corresponding planar and upper inner wings
of the same guide rails 25 and 26. To the side transmis-
sion shaft 41 situated close to the backside end portion
of the carriage 36 there are mounted - appropriately
spaced from each other - two solenoids 44 and 45 con-
nected to and included in the electric circuit of the parking
system, and controlled by the electronic control unit gov-
erning the same parking system, wherein such solenoids
are adapted to act upon respective movable cores 46
and 47 that are in turn adapted to cooperate with the
afore-cited corresponding blind bores 29 in the planar
plates in such a manner as to be concurrently displaced
from a resting, retracted position (shown in Figure 7), in
which they are disengaged from the blind bores 29, when
the solenoids 44 and 45 are de-energized, so that the
movable carriage 36 is not linked to the movable platform
10and can be freely displacedin the longitudinal direction
by the rotation of the screw 30, owing to the latter engag-
ing the bush 35 in the afore-described manner, to a work-
ing extracted position, in which the movable cores 46 and
47 fit into the blind bores 29 when the solenoids 44 and
45 are energized, so that the movable carriage 36 is tem-
porarily linked to the movable platform 10, whereby the
rotation of the helical screw 30 causes both the movable
carriage 36 and the movable platform 10 coupled thereto
to be displaced longitudinally, in either the forward or the
backward moving direction thereof depending on the di-
rection of rotation of the same screw. In this manner, the
rotation of the helical screw 30, which is constantly in an
engaged state with the bush 35, always and in all cases
causes the movable carriage 36 to displace, in either
lengthwise moving direction thereof, from the closest to
the farthest position relative to a possibly provided ele-
vator 11, and the movable carriage 36 being displaced
in this way can in turn cause either a single movable
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platform 10 or a plurality of movable platforms 10 at a
time to be displaced accordingly, in the condition in which
said movable platforms are linked to such movable car-
riage as described hereinbefore, or can even fail to cause
movable platforms 10 to be displaced, in the case that
these are not linked to the same carriage, so that the
possibility is given, actually, to each time select - accord-
ing to the requirements - whether any movable platform
10 whatsoever - with or without a motor-vehicle loaded
thereupon - has or has not to be displaced into given
positions as desired.

[0026] Figure 11 can be noticed to illustrate a movable
platform 48 in a second embodiment thereof, in which
the same platform is provided with its own driving motor
system, so that it no longer requires any of the driving
and displacing mechanisms and related guide rails de-
scribed above in connection with the first embodiment.
Even in this case, the movable platform 48 is comprised
of two elongated planar plates (not shown) in the shape
of a rectangle, arranged parallel to and slightly spaced
from each other, and adapted to support a motor-vehicle
on the upper surface thereof, wherein said plates are
joined to each other by means of two cross-bars (not
shown) extending again parallel to and spaced from each
other. Under these elongated planar plates there are
mounted at least three gearmotor packages along with
the related motion transmission members that are driven
by such gearmotor packages so as to cause the movable
platform 48 to displace autonomously lengthwise or
crosswise, wherein such gearmotor packages substan-
tially include a first package 49, a second package 50
and a third package 51 mounted under the movable plat-
form 48, and appropriately attached thereto, and wherein
the first such package 49 is provided to drive said mov-
able platform in the longitudinal displacement direction -
both forwards and backward - in each parking floor of the
inventive parking system, whereas the second package
50 is provided to drive the movable platform 48 in the
direction moving orthogonally to the longitudinal one -
again both forwards and backwards - across the related
parking floor. The third package 51 is provided to reverse
the direction of rotation of each one of the other two gear-
motor packages and, therefore, the direction in which the
movable platform 48 is moving longitudinally or transver-
sally on a related parking floor.

[0027] Inaddition, this movable platform 48 is provided
onthe lower side thereof with a full set of wheels to enable
the same platform to moved, i.e. be displaced in either
longitudinal or crosswise direction, as selected. These
wheels are comprised of two pairs of wheels 52 and 53,
arranged parallel to and adequately spaced from each
other, of which at least a wheel is rotatably driven by the
first gearmotor package 49, thereby rotatably driving also
the remaining wheels, and such wheels are oriented in
the transversal direction of the movable platform 48 so
as to move the same platform in the longitudinal direction
of the parking floor. The movable platform 48 is further-
more provided with another set of wheels arranged there-
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under parallel to and adequately spaced from each other,
which are in this case oriented orthogonally to the above-
cited ones, in the longitudinal direction of the movable
platform 48, so as to move the same platformin the trans-
versal direction of the parking floor. In the example being
discussed, these wheels consist of two pairs of wheels
55 and 56 provided coaxially to each other, of which at
least one of the wheels is rotatably driven by the second
gearmotor package 50 via appropriate motion transmis-
sion means, which are comprised of a driving belt 54 in
this particular case.

[0028] The wheels 55 and 56 for the crosswise dis-
placement of the movable platform 48 are displaceable
vertically with the help of appropriate actuation means
attached to the underside of the same platform, from a
raised position close to the platform, in which they are
not in contact with the floor of the parking floor, in the
condition in which such movable platform is solely sup-
ported on the floor by the other pairs of wheels 52 and
53 and, as a result, can only displace lengthwise, i.e. in
the longitudinal direction, to a lowered position in contact
with the floor of the parking floor, in the condition in which
the platform is solely supported on the floor by the wheels
55 and 56 - while the other wheels 52 and 53 are on the
contrary raised - and, as a result, said movable platform
48 can only displace crosswise, i.e. in the transverse di-
rection.

[0029] All such gearmotor packages 49, 50, 51 are in-
cluded in and connected to the electric circuit of the park-
ing system and are operated by the central electronic
control unit of the same system so as to cause each plat-
form - with the related motor-vehicle placed thereupon -
to perform the required displacement movements in view
of having each motor-vehicle eventually parked in the
selected, pre-defined or pre-existing position, as the case
may be, as well as in view of having such platforms and
the related motor-vehicles removed for withdrawal at the
end of the parking time.

[0030] Figures 25 to 27 illustrate another embodiment
of the inventive parking system, in which the latter fea-
tures a different construction. In this case, each horizon-
tal parking floor can be noticed to extend in both the lon-
gitudinal and the transverse direction and itis much larger
than the previously discussed parking system, thereby
ensuring the availability of a greater number of parking
places on each single parking floor. Solely considered in
this example is a single horizontal parking floor 58 con-
figured so as to allow for two rows of parking places ex-
tending parallel to and spaced from each other in the
transverse direction of the system, in which the first row
of parking places does not extend over the full length of
the system, since it is limited by the shape of the existing
building, and is therefore formed of a pair of parking plac-
es 59 and 60 arranged - on the left-hand side of the build-
ing - parallel to and spaced apart from each other in the
longitudinal direction of the same building, so that the
movable platforms 10 - when parked there - are disposed
with the shorter transversal sides thereof aligned in the
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longitudinal direction, and the longer longitudinal sides
thereof aligned in the transversal direction of the building.
Such first row of parking places further comprises anoth-
er parking place 61, which is similar to and aligned with
the other two parking places described above, and is
situated on the right-hand side of the building in a position
lying between a first and a second vertically displacing
elevator 62 and 63, which are substantially similar to the
elevator 11 described hereinbefore, wherein the first one
62 of such elevators is displaceable vertically between
the level of the parking floor 58 and a level 64 lying ther-
ebelow and coinciding with the entrance and the exit of
the inventive parking system being illustrated, and
wherein the second one 63 of such elevators is displace-
able vertically between the level of the parking floor 58
and a level 65 lying thereabove, so as to be able to move
the movable platforms 10 - with or without motor-vehicles
placed thereupon - on and across three parking levels
lying above each other, while supporting the same mov-
able platforms 10 on a single one or both the upper and
bottom platforms of the same elevators, and displacing
such movable platforms 10 through a sequence of move-
ments notonly lengthwise, i.e. inthe longitudinal direction
ofthe parking floor 58, but also crosswise, i.e. inthe trans-
versal direction thereof, as this can be seen in the exam-
ple illustrated in Figures 26 and 27.

[0031] In turn, the second row of parking places ex-
tends over the full length of the parking system and com-
prises seven parking places 66, 67, 68, 69, 70, 71 and
72 aligned with and appropriately spaced from each other
in the longitudinal direction, of which the two parking plac-
es 66 and 67 to the left are aligned transversally with the
respective parking places 59 and 60 of the first row,
whereas the last three parking places 70, 71 and 72 to
the right are aligned transversally with the first elevator
62, the further parking place 61 of the first row and the
second elevator 63, respectively. All above-described
parking places are provided with longitudinal guide rails
73 and 74 running parallel to each other. In the first row,
these guide rails extend between the first two left-hand
parking places 59 and 60 and between the elevators 62
and 63, while passing through the further parking place
61; in the second row, they on the contrary extend be-
tween all seven parking places provided there, wherein
these parking places are additionally provided with guide
rails 75 and 76 running transversally and parallel to each
other, which extend between the first two left-hand park-
ing places 59 and 60 of the first row and the correspond-
ing left-hand parking places 66 and 67 of the second row,
between the first and the second elevator 62 and 63 of
the first row and the corresponding right-hand parking
places 70 and 72 of the second row, and between the
further parking place 61 of the first row and the corre-
sponding right-hand parking place 61 of the second row.
Each parking place described above is provided with driv-
ing mechanisms for the movable platforms 10, which are
adapted to enable the same platforms to be displaced
along both the longitudinal guide rails and the transverse

10

15

20

25

30

35

40

45

50

55

guide rails, and also to be displaced - through a 90°-
rotation - from the longitudinal guide rails to the trans-
verse guide rails, and vice-versa.

[0032] In this manner, thanks to the provision of the
elevators 62 and 63 and the driving mechanisms, which
shall be described in greater detail further on, the possi-
bility is given for the movable platforms 10 - along with
the motor-vehicles placed thereupon - to be automatically
displaced and moved into the selected, pre-defined or
previously held parking place, as the case may be, within
the inventive parking system being considered, through
a sequence of vertical displacements of either or both
elevators 62 and 63, as well as a sequence of horizontal
movements of the movable platforms along the longitu-
dinal and transversal guide rails, and possibly also rota-
tional movements of the movable platforms from the lon-
gitudinal to the transversal ones, or vice-versa.

[0033] lllustrated in Figures 28 and 29 are the above-
cited driving mechanisms for the movable platforms 10,
as associated with a parking place across which there
run a pair of longitudinal guide rails 73 and 74 and a pair
of transversal guide rails 75 and 76 embedded in the floor
of the parking floor so that the upper portion thereof lies
flush with the surface of the same floor.

[0034] In the central portion of the square area delim-
ited by such longitudinal and transversal guide rails, there
is provided a turntable 77 secured to the bottom and with
a first movable frame 70 provided thereabove to define
a rotary platform, wherein to such frame there is linked
in an articulated manner a second movable frame 79
lying thereabove and consisting of rigid bars appropri-
ately fastened to each other and featuring a length that
is shorter than the distance existing between each pair
of guide rails and a reduced width that is smaller than
said length, wherein such first movable frame is rotatably
driven by at least an electric motor 80 of a traditional kind
and capable of being supplied with d.c. or a.c. voltages
of differing magnitude, said motor being supported by
the same movable frame, connected to and included in
the electric circuit of the parking system, and controlled
by the central electronic control unit governing the entire
parking system. In this manner, the first movable frame
78 can be driven to rotate, jointly with the turntable 77
and the second movable frame 79 thereabove, by such
electric motor 80, via appropriate motion-transmission
members (not shown), from a position that is aligned with
the longitudinal guide rails 73 and 74, as can best be
seenin Figure 28, to a position that is angularly displaced
by 90° from the previous one and aligned with the trans-
versal guide rails 75 and 76, and can be driven to rotate
in the reverse direction, as well. The second movable
frame 79 is linked in an articulated manner with the first
movable frame 78 by means of a parallelogram-shaped
arrangement comprised of a first movable arm 81 hinged
with an end portion thereof on to a bracket 82 secured
to the first movable frame 78 and, with the other end
portion thereof, on to a pin 83 mounted to the second
movable frame 79, close to an end portion thereof, where-
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in the parallelogram-shaped arrangement also compris-
es a second movable arm 84 similar to the first one de-
scribed above and - exactly as the latter - hinged with an
end portion thereof on to a bracket 85 secured to the first
movable frame 78 and, with the other end portion thereof,
on to a pin 86 mounted to the second movable frame 79,
close to the other end portion thereof. The above-cited
parallelogram-shaped arrangement is further provided
with atleast a hydraulic or pneumatic cylinder 87 included
in a corresponding hydraulic or pneumatic system oper-
ated by the central electronic control unit of the inventive
parking system, and connected with an end portion there-
of to a bracket 88 secured to the first movable frame 78
and, with the other end portion thereof, to the pin 83, on
which there is also hinged the movable arm 81, so that
this cylinder is capable of being operated into two differ-
ent working positions, in which it causes the parallelo-
gram-shaped arrangement to displace into correspond-
ing positions, i.e. from a first non-operative position, in
which the second movable frame 79 is lowered onto and
lying close to the first movable frame 78, to a second
working position, in which the second movable frame 79
is raised (see Figure 29) and moved away from the first
movable frame 78, and vice-versa. It can be readily ap-
preciated that such lowering and rising movement of the
second movable frame 79 relative to the first movable
frame 78 can also be brought about with the help of mech-
anisms that are different from the parallelogram-shaped
one described above, without departing from the scope
of the present invention.

[0035] Inturn, the second movable frame 79 is provid-
ed with a set of guide rollers 89 supported by related
shafts 90 secured across the same frame and appropri-
ately spaced from each other in the longitudinal direction
of this frame, wherein these guide rollers are provided
coaxial with pulleys 91 round which there are wound ap-
propriate motion-transmission means, such as sprocket
chains 92, orthe like, that are concurrently driven to rotate
by an electric motor 93 of a traditional kind, which is ca-
pable of being supplied with d.c. or a.c. voltages of dif-
fering values, is supported by the same movable frame,
is connected to and included in the electric circuit of the
parking system, and is operated by the central electronic
control unit of the same parking system. The guide rollers
89 are rubber-clad and are intended to support and dis-
place a related movable platform 10 with or without mo-
tor-vehicle placed thereupon. The displacement mecha-
nisms of each parking place further comprise four rotary
planar platforms 94, 95, 96, 97 attached in recessed po-
sitions in the floor and located at the angular zones at
which the longitudinal rails join with the transversal ones,
whose planar upper surfaces 98 lie flush with the upper
surface of the movable platforms 10 and are so config-
ured as to feature vertical walls 99 acting as delimiting
surfaces or borders adapted to prevent the motor-vehi-
cles carried by the related movable platforms 10 from
displacing.

[0036] The rotary platforms 94-97 are provided with
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corresponding vertical rotating shafts 100-103 fitted into
related bushes or bearings (not shown) contained in
proper housings (of which only the housings 104 and 105
are shown in the Figures) that are appropriately secured
in positions recessed into the floor, wherein such plat-
forms are further provided with appropriate motion-trans-
mission means (not shown) that are connected to each
other by driving shafts 106-109, which are c concurrently
driven into rotation by an electric motor 110, which is
itself mounted at the same level as the above-noted hous-
ings, is capable of being supplied with d.c. or a.c. voltages
of differing values, is connected to and included in the
electric circuit of the parking system, and is operated by
the central electronic control unit of the same parking
system. In this way, the rotary platforms 94-97 can be
rotatably driven at the same time from one to the other
of two mutually orthogonal positions, so as to orientate
the vertical walls 99 in corresponding positions, depend-
ing on the position in which the movable frames 78 and
79 and the movable platform 10 thereabove - with or with-
out a motor-vehicle placed thereupon - are themselves
from time to time oriented, in view of enabling such ver-
tical walls to delimit the motor-vehicles loaded on the
related movable platforms 10 on all sides, thereby en-
suring on the one side a correct positioning of each motor-
vehicle onthe movable platform, so thatitis then enabled
to correctly arranged on the longitudinal or transversal
guide rails, as the case may be, and, on the other side,
effectively preventing each such motor-vehicle from un-
desirably displacing from that position. It can therefore
be most readily appreciated that, thanks to the provision
of the above-described displacement and driving mech-
anisms, the longitudinal and transversal guide rails and
the elevators, the possibility is given for the various plat-
forms 10 - either with or without a motor-vehicle placed
thereupon - to be displaced with a sequence of synchro-
nized movements that furthermore enable each movable
platform, with a related motor-vehicle placed thereupon,
to be moved and placed exactly in the selected, pre-de-
fined or pre-existing position, as the case may be, as well
as such platform, and the motor-vehicle placed thereup-
on, to be removed for withdrawal from said parking po-
sition, with as low as possible a number of movements,
thereby also optimizing the ratio of the available parking
surface to the number of parking places obtainable in the
inventive parking system. In particular, when a movable
platform 10 is displaced into a given parking position, in
which it is oriented in the same position as it has been
displaced when moving along the related guide rails, and
itis due to stay in that position, the parallelogram is moved
into the resting, i.e. non-operative, lowered state thereof,
jointly with the guide rollers 89, and the platform is ar-
ranged and left exactly in that position upon such guide
rollers.

[0037] If a platform lying upon the guide rollers 89 -
either with or without a motor-vehicle placed thereupon
- has on the contrary to be moved along guide rails with
a different orientation to be eventually arranged in a park-
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ing position situated along these guide rails, the parallel-
ogram-shaped arrangement is first raised, jointly with the
movable platform 10 and the motor-vehicle possibly
placed thereupon, and then rotated so as to orientate the
same platform in the correct manner; then the parallelo-
gram-shaped arrangement is lowered again and the plat-
form is placed on the corresponding guide rails to be
finally moved into the required or desired parking posi-
tion.

[0038] In a parking system implemented in the above-
described manner, in each parking tier or floor there are
provided suitable free spaces that are available to enable
the movable platforms - either with or without motor-ve-
hicles placed thereupon - to be moved among the various
parking places provided there, by following the shortest
possible routes, to ultimately have each such platform,
and the motor-vehicle carried by it, arranged exactly in
the selected, pre-defined or pre-existing parking place,
as the case may be, and to withdraw such platform, and
the motor-vehicle carried by it, at the end of the parking
time for carrying it to the exit of the parking system and
delivering the motor-vehicle to its owner/user.

[0039] lllustrated in Figures 33 to 36 is nhow a motor-
vehicle handling and displacement mechanism of a ro-
tary kind in a different embodiment thereof, which is
adapted to displace the motor-vehicles from one to the
other of the longitudinal and transversal directions of the
parking system according to the present invention, and
even in directions other than said longitudinal and trans-
versal ones, so as to again enable such motor-vehicles
to be conveniently parked on several tiers or floors lying
above each other. In particular, in Figures 33 and 34 there
can be seen two motor-vehicles 9 that, carried by related
movable platforms 10, are being displaced into a given
position on two horizontal floors 6, 7 lying above each
other in a vertically extending building in the shape of a
cylindrical tower 111, provided with a plurality of such
horizontal floors lying above each other, as well as an
elevator 11 arranged in the central portion of the building
and displaceable vertically through all such horizontal
floors of the same building. As it can be noticed in these
Figures, on each floor there is mounted a circular rotating
horizontal support platform 113, which is rotatably adapt-
able in the internal vertical shaft 114 being defined by
the circular peripheral wall 115 of the building, and which
is configured to feature an internal circumference 116
circumscribing the vertical displacement shaft 117 of the
elevator 11, as well as an external circumference 118
that is circumscribed by the peripheral wall 115 of the
building, from which it is slightly spaced by a small gap
existing therebetween.

[0040] Each support platform 113 can be operated in-
dividually to rotate, in the direction indicated at A in the
Figures, independently of the other platforms, by means
of appropriate motion-transmission or driving mecha-
nisms, which are preferably comprised of a set of rack-
work-type gearmotor packages (only the external pack-
ages 119 being shown in Figure 34), and which are pro-
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vided to cooperate with the respective external circum-
ference 118 and internal circumference 116 of the same
rotating platform, and the sliding movement of such cir-
cumferences may occur either freely or along corre-
sponding tracks or rails (not shown) provided on the re-
lated floor of the building. Along the external circumfer-
ence 118 thereof, each such rotating platform 113 is fur-
thermore delimited by a sequence of upright posts 120
secured to the related floor and angularly spaced from
each other, which are adapted to guide the rotary move-
ment of the same platform, and is provided with a plurality
of parking places 121 similar to each other, arranged in
a star-like pattern and spaced from each other by a same
angular distance, each one of which is intended to sup-
port a movable platform 10 with the related motor-vehicle
placed thereupon, and is provided with mechanisms 122
for raising and lowering the same platforms, which are
substantially similar to the mechanisms described in con-
nection with the embodimentiillustrated in Figures 28 and
29, except for the rotation mechanisms, which are not
contemplated in this case.

[0041] Anyway, each movable platform 10 is carried
by the elevator 11 up to the level of a respective rotary
platform 113 (see Figures 33 and 34) and placed onto a
corresponding free parking place available on the same
rotary platform or, in the opposite case, such movable
platform, along with the related motor-vehicle, is with-
drawn from such parking place on the rotary platform,
and these operations are performed by causing the plat-
form 113 to rotate so as to have each parking place 121
from time to time aligned with the position in which the
related movable platform 10 is placed, or has to be
placed, as the case may be, on the elevator 11.

[0042] If the tower-like building 111 is communicating
with further parking floors of either the same or other
buildings (not shown) provided adjacent thereto and
communicating with the corresponding floors of said
building via through-apertures (not shown) provided in
the peripheral wall 115 of the same building, the movable
platforms 10 with the related motor-vehicles can also be
displaced towards the further parking places provided on
such floors, in which there are installed the guide rails
(not shown) for the movable platforms to move the-
realong, in view of ultimately arranging such movable
platforms on the selected or pre-defined parking places
or, conversely, withdrawing such movable platforms from
said same parking places.

[0043] The rotary support platform 113 thereby ena-
bles the movable platforms to be put on both longitudi-
nally and transversally extending rails - or even into dif-
ferent arrangements - without any need arising for rota-
tion mechanisms of the kind described with reference to
Figures 28 and 29 to be provided, actually. It will most
readily be appreciated that the rotation of the rotary sup-
port platforms 113 may be also brought about with the
aid of motion-transmission or driving means other than
the ones described above by mere way of example, with-
out departing from the scope of the present invention. In
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this connection, on each floor of the tower-like building
111 there may for instance be provided a stationary cir-
cular platform and, located thereabove, a rotary circular
platform (neither of them shown), on which there is
mounted - at each parking place 121 - a turntable (not
shown) in the same way as illustrated in Figures 28 and
29, wherein such turntable is adapted to bring about, by
its rotation, also the rotation of the rotary platform. In Fig-
ures 35 and 36 there can be noticed two motor-vehicles
9 carried by related movable platforms 10, as they are
moved into different positions on the two horizontal floors
6, 7 lying above each other.

Claims

1. Automated parking system comprising one or more
floors lying above each other, adapted to be installed
in town centres, or on variously shaped areas with
a limited availability of building space or, anyway,
requiring a significant increase in the ratio of number
of car parking places to available surface area, pro-
vided with movable platforms for supporting and car-
rying motor-vehicles to previously selected or de-
fined parking positions, the system comprising a
modular construction structure that is adapted to be
installed, in the case of more parking floors being
provided, either below ground level or in positions
rising above ground level, the modular construction
structure being made with the use of building-grade
materials or be comprised of a plurality of appropri-
ately shaped metal beams or section bars joined to
each other to delimit one or more horizontal floors
for parking motor-vehicles placed on said movable
support and transport platforms, and to delimit, in
the case of more floors lying above each other being
provided, at least a vertical shaft adapted to accom-
modate vertically displacing elevator means driven
by driving means as generally known as such in the
art, and displaceable through the various parking
floors extending above each other at different
heights, to transport said movable platforms, either
with or without motor-vehicles placed thereupon,
from one to the other of the various parking floors,
the system further comprising central electronic con-
trol means adapted to control said movable platforms
and said elevator means so as to displace said mov-
able platforms, and the motor-vehicles placed there-
upon, in accordance with the parking place and the
parking time that are previously selected by the user,
from an entrance of said parking system up to the
selected parking place, and to move back, upon ex-
piry of the selected parking time, said movable plat-
forms with the related motor-vehicles to the exit of
the parking system for each parked motor-vehicle to
be in this way capable of being returned to its owner/
user, characterized in that said movable platforms
(10; 48) are provided with displacement and driving
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means (30, 34, 35; 49, 50, 51) adapted to cause said
movable platforms, either with or without motor-ve-
hicles being placed thereupon, to displace in the lon-
gitudinal and transverse directions throughout the
parking system for said movable platforms to be
eventually arranged on the selected parking floor
and the selected parking place and, upon expiry of
the parking time, to be then removed from such park-
ing floor and such parking place and brought back
to the exit area of the parking system, and charac-
terized in that said possibly provided elevator
means (11) are configured so as to be able to carry
one or more movable platforms (10; 48), either with
or without a motor-vehicle being placed thereupon,
to parking floors lying above each other, and char-
acterized in that there are possibly included also
rotating transport means (77, 78, 79) adapted to dis-
place said movable platforms (10; 48), either with or
without a motor-vehicle being placed thereupon,
from the longitudinal displacement directions to the
transverse displacement directions of the same plat-
forms, and vice-versa, wherein said displacement
and driving means (30, 34, 35; 49, 50, 51), said pos-
sible elevator means (11) and said possible rotating
transport means (77, 78, 79) are controlled and op-
erated by said central electronic control means of
the parking system so as to arrange each movable
platform (10; 48) with the related motor-vehicle (9)
on the selected parking floor at the selected place
with the required orientation through a sequence of
synchronized movements aimed at first of all tem-
porarily clearing the displacement route to be fol-
lowed by said movable platform (10; 48) with the
related motor-vehicle of all motor-vehicles (9) and
the related movable platforms (10; 48) that are al-
ready parked along such route and would therefore
be a hindrance to the passage of said movable plat-
form carrying the motor-vehicle to be parked, and
then moving said movable platform (10; 48) with the
related motor-vehicle up to the selected parking
place, where it is then left until the end of the parking
time, and bringing back to the initially held positions
the movable platforms (10; 48) and the related mo-
tor-vehicles that had previously been temporarily re-
moved from the above-cited displacement route,
wherein said central electronic control means are
further adapted to control said displacement and
driving means (30, 34, 35; 49, 50, 51), said possible
elevator means (11) and said possible rotating trans-
port means (77, 78, 79) so as to have the movable
platform (10; 48) with the related motor-vehicle
brought back, at the end of the parking time, from
the place where it had been parked towards the exit
area of the parking system through an inverted se-
quence of the above-described synchronized move-
ments, so as to clear said parking place and make
it available for subsequent parking needs.
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Parking system according to claim 1, characterized
in that said displacement and driving means of said
movable platforms (10), which are provided with
wheels (23, 24) adapted to move along guide rails
(25, 26; 73, 74, 75, 76), comprise in this particular
case at least an elongated, rectilinear helical screw
or worm (30) situated in a position that is slightly
raised from the level of each parking floor and is ar-
ranged in a position underneath the related movable
platform (10), wherein said helical screw (30) is ap-
propriately provided with a fixed end and secured to
the floor by means of appropriate anchorage means,
and s further provided with a free end on the opposite
side of the fixed one, which engages sliding means
(moving bush 35) attached to a movable carriage
(36) arranged under said movable platform (10) and
provided with wheels (37, 38) adapted to move along
said guide rails (25, 26; 73, 74, 75, 76), wherein said
helical screw (30) is driven rotatably in both direc-
tions of rotation thereof by means of motor means
(gearmotor package 34) controlled and operated by
said central electronic control means of the system,
and further comprise restraining means (movable
cores 46, 47) firmly joined with the wheels of said
movable carriage (36) and actuatable by actuating
means (solenoids 44, 45) so that, as said helical
screw (30) rotates, said restraining means (46, 47)
may be caused to temporarily engage said movable
platform (10), thereby causing it to displace jointly
with said movable carriage (36), or to disengage said
movable platform, thereby preventing it from displac-
ing, while only enabling said movable carriage (36)
to displace, wherein the above-noted helical screw
can be replaced with an equivalent pushing action
exerted by hydraulic pistons, linear motors or pins
with drive chain.

Parking system according to claim 1, characterized
in that said displacement and driving means of said
movable platforms (48), which are provided with a
first and a second pair of wheels (52, 53; 55, 56)
oriented orthogonally to each other and adapted to
roll on the floor in the longitudinal and transverse
directions, comprise first, second and third motor
means (49, 50, 51) adapted to rotatably drive said
first pair of wheels (52, 53) or said second pair of
wheels (55, 56), and to reverse the direction of rota-
tion of said first or second motor means (49, 50),
respectively, wherein the wheels of said firstand said
second pair of wheels are associated with vertical
displacement means adapted to alternately raise
and lower the one or the other of said pairs of wheels,
so that each pair of wheels, when lowered, are in
contact with the floor and adapted to roll thereupon.

Parking system according to claims 2 and 3, char-
acterized in that said possibly provided elevator
means (11) are configured so as to feature a single
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planar platform or any number whatsoever of planar
platforms (16, 17) extending above each other, to
support corresponding numbers of said movable
platforms (10; 48), either with or without motor-vehi-
cles placed thereupon, wherein said planar plat-
forms (16, 17) are spaced vertically from each other
such that, at each stop position of said elevator
means (11), they come to lie at the level of respective
parking floors situated above each other in the park-
ing system.

Parking system according to claim 4, characterized
in that said possibly provided rotating transport
means comprise rotary means (turntable 77) provid-
ed in the central zone of each parking place, as de-
limited by pairs of longitudinal guide rails (73, 74)
and transverse guide rails (75, 76), wherein said ro-
tary means (77) rotatably support afirstand a second
movable frame (78, 79) provided above each other
and joined with each other in an articulated manner
via articulation means (81, 84, 87), and are rotatably
driven, jointly with said first and second movable
frames (78, 79), by related drive motor means (80)
from a position in which said movable frames (78,
79) are oriented in the direction of the longitudinal
guide rails (73, 74), to a position in which said mov-
able frames (78, 79) are oriented in the direction of
the transverse guide rails (75, 76), and vice-versa,
wherein said second movable frame (79) is provided
with wheels (89), which are driven by related motor
means (93) and adapted to support and displace a
related movable platform (10) from one to the other
of the positions oriented in the longitudinal direction
orin the transverse direction, and is capable of being
lowered or raised through said articulation means
(81, 84, 87) relative to said first movable frame (78),
in the condition in which said first and second mov-
able frames (78, 79) lie close to each other, when
the parking place is clear or is accommodating a
movable platform (10), either with or without a motor-
vehicle being placed thereupon, that needs not to be
displaced any more, and in which said first and sec-
ond movable frames (78, 79) are moved away from
each other when in the parking place there has been
placed amovable platform (10), either with or without
a motor-vehicle placed thereupon, that has to be dis-
placed by the rotation of said wheels (89) in a direc-
tion thatis orthogonal to the one in which itis oriented
in that moment, respectively.

Parking system according to claim 5, characterized
in that each parking place is provided with position
confinement means (94-97) cooperating with each
motor-vehicle loaded on a related movable platform
(10) so as to prevent it from displacing from its po-
sition, wherein these position confinement means
comprise a set of vertical-axis rotary platforms
(94-97) situated at the corners of the parking area
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and provided with upper resting surfaces (98) at the
same level as the upper surface of said movable
platform (10), when the latter lies in a parking posi-
tion, and with upright delimiting walls (99) aimed at
preventing the motor-vehicles from displacing,
wherein said rotary platforms (95-97) are driven by
related drive motor means (110), via appropriate mo-
tion-transmission means (106-109), concurrently
with the rotation of said movable frames (78, 79), so
as to be from time to time oriented in the same di-
rection as the movable frames are.

Parking system according to any of the preceding
claims, characterized in that it enables more plat-
forms to be handled and displaced at the same time,
both on the same parking floor and on different park-
ing floors, since said central electronic control means
are so arranged and programmed as to be able to
concurrently receive even a plurality of parking de-
mands, which are then handled autonomously in a
consequential sequence in the horizontal move-
ments up to the elevator shaft, wherein such conse-
quential sequence is only interrupted, albeit for lim-
ited time intervals, by the upward or downward dis-
placement movements, thereby allowing the motor-
vehicles to be taken in charge for parking and with-
drawn for delivery at a fast rate, with handling times
that are reduced by half, or even more, as compared
with typical handling times of traditional systems.

Parking system according to any of the preceding
claims, characterized in that it enables also pre-
existing building, e.g. masonry structures to be used
in conjunction with the use of platforms provided with
means for moving the motor-vehicle into and out of
the pre-existing parking rooms or areas, thereby do-
ing away with the need for any excessive number of
platforms to be used.

Parking system according to claim 5, characterized
in that said possibly provided rotating transport
means comprise a respective horizontal rotating cir-
cular support platform (113), provided on the internal
vertical shaft (114) of each horizontal parking floor
of a vertically extending building in the shape of a
cylindrical tower (111) provided with a plurality of hor-
izontal floors lying above each other, wherein said
rotating platform (113) is rotatably fitted in said inter-
nal vertical shaft (114) and is configured to feature
aninner circumference (116) circumscribing the ver-
tical displacement shaft (117) of said elevator means
(11), and an outer circumference (118) circum-
scribed by the peripheral wall (115) of the building
in a slightly spaced relation thereto, wherein each
such rotating platform (113) is rotatably driven by
motion-transmission and drive means (119) inde-
pendently of the other rotating platforms (113), and
is provided with a plurality of similar parking places
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(121) distributed in a star-like arrangement at regular
angularintervals from each other, wherein each such
parking place is intended to support a movable plat-
form (10) with the related motor-vehicle, and is pro-
vided with mechanisms (122) for raising and lower-
ing the same platforms, much like said first and sec-
ond movable frames (78, 79), wherein said rotating
platform (113) is adapted to be rotatably driven to
each time bring each such parking place (121) into
alignment with the position in which the related mov-
able platform (10) is arranged and oriented on said
elevator means (11), when the latter are displaced
to the same level as the rotating platform, so as to
place said movable platforms (10) onto the corre-
sponding free parking places of said rotating platform
(113) or to withdraw said movable platforms (10)
from the parking places (121) on which they are lying.

Parking system according to claim 9, characterized
in that said motion-transmission and drive means
comprise a set of rackwork-type gearmotor packag-
es (119) cooperating with the related outer circum-
ference (118) and inner circumference (116) of said
rotating platform (113).

Parking system according to claim 9, characterized
in that, if the tower-like building (111) is communi-
cating with further parking floors of either the same
or other buildings provided adjacent thereto and
communicating with the corresponding floors of said
building via through-apertures provided in the pe-
ripheral wall (115) of the same building, said movable
platforms (10) can also be displaced towards such
further parking places provided on such floors, in
which there are installed said guide rails for said mov-
able platforms (10) to be able to move therealong,
in view of ultimately arranging said movable plat-
forms (10) on the selected or pre-defined parking
places or, conversely, withdrawing such movable
platforms (10) from said same parking places.

Parking system according to claim 9, characterized
in that said motion-transmission and drive means
comprise a motor-driven rotary plate, or turntable,
mounted on each parking place (121) of a rotating
platform provided upon a stationary platform on each
floor pf said tower-like building (111), wherein such
turntable is adapted to cause, by the rotation thereof,
also said rotating platform to rotate accordingly.
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