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(54) Drive units for movable platforms for automated parking systems

(57) Drive units for movable platforms for supporting
and transporting motor-vehicles for automated parking
systems having one or more overlapped floors, adapted
to actuate and to transport said movable platforms toward
and from parking positions selected in advance. There
are provided two drive units (10) identical to each other,
adapted to displace the movable platforms (11), one in

the longitudinal direction and the other one in the trans-
versal direction of each parking floor, each one of which
comprises a lifting and sliding unit (14) constituted by a
rotating roller (19) and a bellows element (16), and an
actuating unit (15) constituted by a gearmotor (36) and
movement transmission members (33, 34, 35) for the
lifting and sliding unit (14).
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Description

[0001] The invention relates to control devices for a
movable platform for supporting and transporting mo-
tor-vehicles for automated parking systems with one or
more overlapped floors, adapted to actuate and transport
such movable platforms toward and from parking posi-
tions selected in advance.
[0002] Known in the art are automated parking sys-
tems having one or several overlapped floors, which are
adapted to park the motor-vehicles in urban areas even
on limited parking surfaces, and therefore with a smaller
number of available parking places or- anyway - with a
considerable increase in the surface-to-parking bays ra-
tio, and with a compact structure that makes them suit-
able for installation in building sites of rather limited spa-
ciousness. In particular, the one of the automated parking
systems comprises a modular construction structure that
is suitable for installation, in the case of several over-
lapped parking floors, either under the ground level or in
positions raising above the ground, which structure is
made with the characteristics already described in the
patent application for invention n. PN2009A000030, filed
on the 27.4.2009 in the name of Dr. Luigi Filippo von
Mehlem.
[0003] In the parking system referred to, the motor-ve-
hicles are arranged on to movable supporting and trans-
porting platforms, provided with wheels slidable on guide
rails, which are secured on to each floor of the parking
system and are oriented in the longitudinal and the trans-
versal direction, and the movable platforms may be dis-
placed on to the different parking floors in the same di-
rection along the relative sliding rails, by means of suit-
able actuators of hydraulic, oil-dynamic, pneumatic etc..
types, which are installed in the same parking floors and
driven by powered means controlled by electronic control
systems according to pre-established control programs.
[0004] In order to allow for the displacement of the plat-
forms from the one to the other one of the longitudinal
and transversal orientation directions of the guide rails,
the parking system referred to is provided, for each park-
ing place and in correspondence of the four crossing
points of the rails, with rotation means shaped like a mov-
able disc with a central cross, which is driven by suitable
powered means and which rotation means are housed
into a cavity below the parking floor.
[0005] On the contrary, in order to allow for the plat-
forms to slide, the disc or contact roller can be displaced
in the alternate vertical direction by the relative gearmo-
tor, from a lowered position thereof in which the disc
doesn’t contact the platform, to a raised position thereof
in which the disc comes into contact with the platform
and raises it, and subsequently such disc is rotated in
the orthogonal direction, together with the platform, so
as to position the same platform in a direction orthogonal
with respect to that in which it was situated, afterward
such disc is lowered together with the platform, so that
this latter arranges itself aligned with the orthogonal rails

and may displace itself along these rails. In another
known solution, the displacement of the movable plat-
forms along the guide rails with longitudinal and trans-
versal orientation directions, is effected by providing the
platforms with wheels swinging in two directions orthog-
onal to each other, at least one of which or all the wheels
are driven in rotation by at least a motor fixed in the same
movable platforms.
[0006] In this way, when the movable platforms are
displaced along the guide rails with a determinate orien-
tation, in order to displace such platforms along the rails
with the other orientation direction, in correspondence of
the crossing points of the rails the wheels are rotated by
the motor from the one to the other one orientation posi-
tion thereof, so as to slide the wheels in the crossing
points with the other orientation direction thereof, thereby
allowing the displacement of the movable platforms along
the rails with such orientation direction. However, the so
realized parking systems, still operating in a satisfactory
and reliable manner, involve the presence of a great
number of movable parts, of mechanical components
and of electro-mechanical and electronic components,
for performing and checking the required operations both
for determining the displacement of the platforms in the
different parking floors and in the elevator provided into
such parking systems, and for determining the rotation
of the same platforms from the one to the other one of
the longitudinal and transversal orientation positions of
the guide rails, which in the first case require the raising
and the lowering of the same platforms, and in the second
case require the presence of swinging wheels which can
be driven in rotation by at least a motor, and in both known
systems it is required the presence of mechanical com-
ponents having considerable powers and energetic con-
sumptions, which are complicated and burdensome and
require periodical checking and maintenances for being
maintained perfectly efficient.
[0007] The object of the present invention is to elimi-
nate the above drawbacks and limits of the automated
parking systems of this kind, by employing control devic-
es for a movable platform for supporting and transporting
motor-vehicles, which are made in a simplified manner,
which is different than the mechanisms utilized in the
above mentioned parking systems, and such as control
the displacement of the movable platform on to the guide
rails of each parking floor, and of the elevator, with a
smaller number of mechanical, electric and electronic
component parts which are utilized with respect to the
preceding platforms, and in addition these control devic-
es are adapted to displace in a simple and quick manner
such movable platform into different orientation direc-
tions, without the need to raise and to lower as previously
the same platforms, or to provide for swinging wheels as
described above. These control devices for a movable
platform for supporting and transporting motor-vehicles
are made with the substantially described constructive
characteristics, with particular reference to the attached
claims of the present patent.
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[0008] The invention will be better understood from the
following description, given by way of not-limitative ex-
ample only and with reference to the accompanying
drawings, wherein :

- Fig. 1 shows a front view of the one of the control
devices according to the invention ;

- Fig. 2 shows a plan view of the control device of the
Fig. 1 ;

- Fig. 3 shows a perspective side view of the control
device of Fig. 1 ;

- Fig. 4, 5 and 6 show a respective front view, a side
view and a plan view of the platform, which is driven
and displaced by the control devices of Figs. 1-3 ;

- Fig. 7 shows an enlarged view of a portion of the
platform of Figs. 4-6, with one of the feet mounted
in the lower part of the same platform, and provided
for sliding along the guide rails of the different parking
floors, and of the elevator ;

- Fig. 8 shows a perspective and enlarged front view
of the sliding foot of Fig. 7, which is laid on to a guide
rail in correspondence of the crossing point of two
rails orthogonal to each other ;

- Fig. 9 shows a perspective view from below of the
sliding foot of the Fig. 8, which is raised with respect
to the guide rails ;

- Fig. 10 shows a perspective front view of a set of
guide rails of the present movable platform, oriented
into two directions orthogonal to each other and ap-
plied in the parking places, with two control devices
of the platform associated with the same rails ;

- Fig. 11 shows a perspective and enlarged front view
of some guide rails orthogonal to each other, and of
the relative crossing points of the same rails.

[0009] Schematically illustrated in the Figures listed
above are two control devices 10 identical to each other,
for a movable platform 11 for supporting and transporting
motor-vehicles in automated parking systems having one
or more overlapped floors, which are adapted to drive
and to transport the different movable platforms, with or
without motor-vehicles, along guide rails with orientation
directions which are different and orthogonal to each oth-
er, toward and from parking positions selected in ad-
vance in these parking systems.
[0010] Automated parking systems of this kind are
known and substantially made with the constructive char-
acteristics described in the above patent application, to
which therefore reference is made for better understand-
ing the same characteristics.
[0011] In the present parking system too, like the park-
ing system known in the art, in each parking floor and in
each elevator provided for displacing the movable plat-
forms, with or without motor-vehicles arranged on to the
same, from a parking floor to another one, there are in-
stalled guide rails which are oriented in the longitudinal
and the transversal directions, so as to allow for the al-
ternate sliding of the movable platforms along the relative

guide rails, and in this case each movable platform and
the guide rails are shaped in a manner different with re-
spect to the preceding one, as it will be described. Turning
now to the Figs. 1-3, the one of the two control devices
10 according to the invention is described, which is made
and mounted as it will be described into each parking
floor of the automated parking system. This control de-
vice 10 is substantially constituted by a flat and metallic
base plate 12 with enlarged shape, provided on its lon-
gitudinal sides with perforated side projections 13, for
inserting corresponding bolts or the like (not indicated)
into corresponding holes (also not indicated) provided on
the floor of each parking floor and the elevator floor (not
indicated), and for screwing the same bolts into such
holes so as to secure firmly each plate 12 in the estab-
lished position.
[0012] A lifting and sliding unit 14 is mounted on and
secured adequately to the front part of the base plate 12,
while a driving unit 15 for such unit 14 is mounted on and
secured adequately to the back part of the base plate 12,
and both these units are provided with the component
parts which will be described and are foreseen for sup-
porting the movable platform 11 and for lifting and low-
ering as well as for displacing it along the guide rails,
from the starting position of the parking floor in which the
motor-vehicle is introduced in the parking system and is
loaded on to the movable platform, to the selected park-
ing position in which the platform is displaced automati-
cally and stopped and left at this point for the duration of
the selected stop time and, when the stop time is termi-
nated, for bringing back automatically the platform to-
gether with the motor-vehicle with reverse movements
to the starting position, so as to unload the motor-vehicle
from the movable platform 11 and to give back it to the
relative owner. The lifting and sliding unit 14 is substan-
tially constituted by a bellows element 16, arranged on
and fixed to a flat support plate 17 secured to the upper
surface of the base plate 12, by a movable support plate
18 situated above and into contact with respect to the
bellows element 16 and shaped and constrained as it will
be described, and by a rotating supporting and transport-
ing roller 19 overlying the movable plate 18 and secured
to and supported by the same as it will be described. In
particular, the bellows element 16 is made of a metallic
or elastomeric material or other suitable resistant and
elastically expandable material, and is internally hollow
and shaped preferably with a flattened oval shape, and
its peculiar characteristic consists in that to be able to
expand and to shrink itself in the vertical direction, in a
manner to change its height within determinate limits, so
as to be able to lift or to lower the overlying rotating roller
19 for the function which will be described. To this pur-
pose, the bellows element 16 is communicating with its
inner chamber, through at least a valve member 20 for
regulating the gas flow and a conduit (not indicated), with
a gas compressor (not indicated too), of which the valve
member 20 is housed into and supported by a vertical
plate 21, secured laterally the base plate 12 and provided
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with two lengthened and vertical through slots 22 and 23,
in the first of which 22 the valve member 20 is housed,
in such a way as to be able to slide vertically along such
slot for the same extent in which the bellows element 16
is let to expand or to shrink, and this vertical movement
of the bellows element 16 is determined by admitting the
gas in a different extent into the inner chamber thereof.
For this aim, the valve member 20 is of per se known
type and is connected to a pneumatic circuit of the parking
system, into which also the gas compressor is connected,
and the valve member 20 and the gas compressor are
controlled by an electronic control system, arranged with
a pre-established software, of the parking system, and
in this way these two component parts are controlled by
the electronic control system based on the selected op-
erative cycle for displacing the platform in the parking
system. In particular, when the valve member 20 is dis-
placed in the closed position thereof, and the gas com-
pressor is off, the gas isn’t admitted into the bellows el-
ement 16, so that such bellows element arranges itself
on its shrunk rest position, in which the rotating roller 19
is lowered.
[0013] On the contrary, when the valve member 20 is
displaced in the opened position thereof, and the gas
compressor is on, such compressor pumps compressed
gas into the inner chamber of the bellows element 16,
which therefore expands itself and increases its height
and therefore lifts the rotating roller 19. Such displace-
ment in height of the rotating roller 19 may be regulated
at will within the established limit, by changing the quan-
tity of compressed gas admitted into the inner chamber
of the bellows element 16, and by closing the valve mem-
ber 20 when the bellows element 16 has been displaced
in the required lifted position thereof, as well as by stop-
ping the gas compressor. Conversely, the bellows ele-
ment 16 may be brought back again into its shrunk po-
sition with a reverse operation with respect to the pre-
ceding one, namely by stopping the operation of the gas
compressor and by opening the valve member 20, under
the condition in which the weight of the overlying rotating
roller 19 compresses downward the same bellows ele-
ment, and brings it back to its fully lowered position. In
turn, the flat support plate 18 is folded into two positions,
in a way to define a first flat portion 24, a second portion
inclined upward 25 and a third flat portion 26, which are
joined to each other, of which the free end portion of the
first flat portion 24 is articulated in two vertical hinges 27,
secured to the two sides of the base plate 12, in a manner
that such first flat portion 24 is slightly raised and moved
away parallel with respect to the upper surface of the
base plate 12 and may rotate about the relative hinges
27, thereby displacing itself with a limited vertical lifting
and lowering movement. The third flat portion 26 is raised
with respect to the first flat portion 24 and its lower surface
is fixed to the upper surface of the bellows element 16,
through an intermediate flat plate 28. The flat base 29 of
the rotating roller 19 is supported by and secured to the
upper surface of the third flat portion 26, and two vertical

walls 30 and 31 are secured to this flat base, which walls
are parallel and spaced away from each other in the
transversal direction of the same base, and the stud 32
of the rotating roller 19 is supported and pivoted between
such walls.
[0014] In this way, the lifting or lowering movement of
the bellows element 16, which is produced as described
above, determines a consequent lifting or lowering of the
flat support plate 18, articulated in the hinges 27, and a
consequent lifting or lowering of the rotating roller 19 too,
which is supported as described by the not hinged end
portion of the same flat support plate.
[0015] The rotation actuation of the rotating roller is
produced by a movement transmission mechanism,
which in the example is constituted by a gear 33 fixed to
the projected end portion of the stud 32, which is opposite
to that in which the valve member 20 is positioned, and
by a toothed chain 34 meshing at its one end portion with
such gear 33 and meshing at its other end portion with
a driving gear 35, receiving the actuation rotating move-
ment by the driving unit 15 which will be described here-
inafter. Obviously, the movement transmission mecha-
nism may be made also with components different than
those described by way of example, thus without depart-
ing from the protection sphere of the present invention.
The driving unit 15 of the rotating roller 19 is substantially
constituted by a gearmotor 36 having lengthened shape,
which is supported by and secured laterally to a box-like
container 37, fixed at its lower part on to the upper surface
of the base plate 12, in the length direction of the same
plate, and including the movement transmission mem-
bers of traditional type, meshing with the relative me-
chanical transmission members of the gearmotor 36, and
secured to and supporting the driving gear 35, so as to
actuate in rotation the rotating roller 19, and in turn the
gearmotor 36 is provided with its electric and electronic
control and regulating circuits (not indicated), which are
enclosed into a box 38 fixed to the gearmotor 36, and
which are supplied and controlled by the control circuit
of the parking system, and provided for determining the
rotation of the roller 19 and the expansion or the shrink-
age of the bellows element 16, and therefore the lifting
or lowering of the same roller, based on the respectively
selected operative cycles.
[0016] The so realized control device 10 is mounted,
together with another control device 10 identical to it, in
the central position of each parking position of the parking
system, and is able to provide for the displacement of
each movable platform 11, with or without a motor-vehi-
cle arranged on to the same platform, by arranging the
platform in correspondence of the rotating roller 19 in a
manner that the lower surface of the platform arranges
itself above and into contact with the same roller, under
the condition in which the rotation of the roller in either
one rotation direction determines the correspondent fric-
tional entrainment and the displacement in the same di-
rection of the platform along the relative guide rails of the
parking floor.
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[0017] The Figs. 4-9 show now the constructive struc-
ture of each movable platform 11 of the present invention,
while the Fig. 10 shows the different guide rails oriented
in the longitudinal and the transversal directions of the
one of the parking positions of the present parking sys-
tem, and two control devices 10 mounted in the central
position of each parking position, and foreseen for deter-
mining the displacement of the relative movable plat-
forms 11 in the alternate directions along the guide rails
from one to another one of the parking positions, with the
platform oriented in a determinate (longitudinal or trans-
versal) direction, and with the platform oriented in the
other direction, which is orthogonal to the preceding one.
Finally, the Fig. 11 show two cross points of the guide
rails, which are realized in the intersection position of
each longitudinal guide rail with each transversal guide
rail. Turning now to the Figs. 4-6 in which the present
movable platform 11 is shown, and to the Figs. 7-9 in
which a component part of the same platform is shown,
it is noted that this movable platform 11 is constituted
substantially by metallic flat supporting plate 39 having
a rectangular shape or another suitable shape, which is
dimensioned with a limited thickness and such length
and width that to be able to support any kind of motor-ve-
hicle on to its upper flat surface. Moreover, such movable
platform 11 is shaped for being able to be displaced in
any one of the longitudinal or the transversal directions
of each parking floor and of the floor of any possible el-
evator, in the case in which the parking systems having
several floors are provided.
[0018] To this purpose, the platform 11 is provided in
its lower part with a set of supporting and sliding feet, in
the example constituted by four metallic feet 40 secured
along the two longitudinal sides 41 and 42 of the same
platform and shaped as it will be described, so as to be
able to slide along all the guide rails of the different park-
ing floors, and the platform 11 is also able to be displaced
into different parking positions, in the same orientation
direction, and to be oriented from the one to the other
one of the longitudinal and the transversal directions, by
displacing the same by means of the rotating rollers 19
of the two control devices 10, which displacement is ef-
fected as it will be described subsequently, in a manner
to be able to be displaced into the desired positions during
the steps of arrangement of each motor-vehicle in the
respectively selected parking place, and the steps of
drawing this motor-vehicle from such parking place.
[0019] As particularly visible from the Figs. 7-9, each
supporting and sliding foot 40 of the movable platform
11 is formed by a metallic vertical structural piece 43
having squared shape and limited height, delimiting an
inner cavity 44 and adapted to be fixed removably by
means of bolts or the like (not indicated) to the lower
surface of the movable platform 11, and is also formed
by a metallic vertical insert 45 acting as a sliding element
on to the guide rails, which insert is inserted from below
through the inner cavity 44 of the structural piece 43 and
fixed and kept into position by means of proper metallic

supports 46 secured into the same inner cavity.
[0020] To this aim, the metallic insert 45 is shaped with
a restricted upper shank 48, which is secured to the me-
tallic supports 46, and is extended at its lower part with
an enlarged part 49, passing and fixed through the cor-
respondent lower opening 50 of the structural piece 43,
and such enlarged part terminates with a shaped end
portion 51 made of antifriction material, having dimen-
sions slightly smaller than the width of the guide rails 52,
in a way that such shaped end portion 51 may be laid on
to and slide in the alternate direction along the relative
guide rail, thereby acting as a sliding block. In the de-
scribed example, the shaped end portion 51 has a
semi-spherical shape, however it may have also different
shapes, so as to be able to slide along all the guide rails,
namely the rails oriented in the longitudinal direction and
the rails oriented in the transversal direction of the relative
parking place, and may slide without difficulty even
through all the crossing points between the longitudinal
rails and the transversal rails. Of course, such shaped
end portion may be also coupled to and/or replaced by
suitable rotating spheres (not indicated), adequately
fixed in the shaped end portion 51 of the insert 45, so as
to allow for always the sliding on to the different guide
rails 52.
[0021] In the lower part of each so realized foot 40 a
squared plate 53 is bolted or secured with other suitable
means, which plate is dimensioned for adapting itself to
slide on to the guide rails 52 and the different cross points
54 between the longitudinal guide rails and the transver-
sal guide rails. Such squared plate 53 is made with di-
mensions which are slightly smaller than those of the
structural piece 43, and is shaped with projections 55
identical and having the same size, made integral on the
angles of the same plate, in positions corresponding to
those of the zones of the rails and the cross points on to
which the feet 40 slide. Besides, these projections 55 are
perforated for inserting the bolts 56 securing the plate
below the structural piece 43 and delimit among them a
central through opening 57, communicating with the
shaped end portion 51 of the insert 45 included in the
foot, which in turn terminates in a position re-entering
with respect to the lower edge of the projections 55.
Thanks to this configuration of the squared plate 53,
therefore, it may adapt itself to slide along all the rails,
longitudinal and transversal ones, and along all the cross
points between the same rails, which are shaped as it
will be described later on.
[0022] The Fig. 10 shows now some longitudinal and
transversal guide rails 52 which have been installed in a
parking floor of the parking system according to the in-
vention, as well as the two control devices 10 mounted
in the central parking positions in which the relative mov-
able platforms 11, with or without motor-vehicles sup-
ported thereon, are displaced.
[0023] From such Figure, it is noted that the two control
devices 10 are installed into positions which are ap-
proached and have orientations orthogonal to each other,
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namely that while a device 10 is installed with its rotating
roller 19 oriented in the longitudinal direction of the guide
rails 52, the other device 10 is installed with its rotating
roller 19 oriented in the transversal direction of the guide
rails. Such so oriented devices are fixed at the level of
the floor with their base plates 12, in a manner that the
device 10 with the rotating roller 19 oriented in the trans-
versal direction be positioned in the central zone of the
relative parking position of the platform 11, while the de-
vice 10 with the rotating roller 19 oriented in the longitu-
dinal direction of this parking position be positioned near
the one of the two transversal guide rails 52.
[0024] This arrangement of the two control devices 10
is identical for all the parking positions adjacent to that
indicated, and the devices with the longitudinal or the
transversal orientations of the rotating rollers 19 of each
parking position are spaced away from the devices with
the same orientation of the adjacent parking positions of
such a distance as to allow for each movable platform
11 to be displaced from the one to the other one parking
position, in both the longitudinal and the transversal di-
rection, by keeping the platform 11 always supported by
at least two devices 10 and by preventing any possible
falling and stopping thereof.
[0025] Now, let’s imagine that in the parking position
of the Fig. 10 a movable platform is arranged, with or
without a motor-vehicle supported thereon, and that such
platform should be displaced in the longitudinal direction.
Under this condition, the platform is supported by the
longitudinal rails 52 and is laid with its lower surface on
to both the movable rollers 19, oriented orthogonally to
each other. The displacement is started by inflating the
bellows element 16 of the movable roller 19 oriented in
the longitudinal direction, of such an extent as to obtain
a slight lifting of the movable plate 18 and the movable
roller 19, in a manner that the movable platform comes
into contact with such movable roller only, and is slightly
lifted from the other movable roller 19, which isn’t actu-
ated in rotation. Then, during this operation there are
lifted also both the valve member 20 of the bellows ele-
ment 16, which is sliding in the relative vertical slot 22,
and the supply conduit of the compressed gas supplied
to the bellows element 16, while the lifting of the movable
plate 18 is guided by a projected stud 58 fixed laterally
the same plate and slidable vertically in the correspond-
ent through slot 23. Thereafter, the rotating roller 19 into
contact with the movable platform 11 is actuated in rota-
tion, in the established advancement direction, with con-
sequent displacement in the same direction of the mov-
able platform, the sliding blocks 51 of which and the pro-
jections 55 of the squared plates 53 slide along the rel-
ative longitudinal guide rails 52 and the advancement of
the platform continues until it has been completely dis-
placed in the adjacent parking position and arranges itself
over the relative rotating roller 19 oriented in the longitu-
dinal direction, which is displaced in the lowered rest po-
sition. Under this condition, as soon as the platform 11
has lost the contact with the previous rotating roller 19,

the rotation of this latter is stopped and therefore the ad-
vancement of the platform is terminated, which platform
is slightly lowered and therefore comes into contact with
this new movable roller 19.
[0026] The same sequence of the just described op-
erative steps occurs for both the displacement of the mov-
able platform in the same longitudinal direction, into dif-
ferent parking positions, and in the transversal direction
too, from a parking position to the adjacent one, and from
here into further parking positions, in this case by acti-
vating only the movable rollers 19 oriented in the trans-
versal direction of the control devices 10 installed in these
parking positions.
[0027] All the control devices 10 are also provided with
suitable electric, electronic etc.. sensors 59 of per se
known type, connected in the control circuit of the parking
system and acting on to the different components of the
same units, in order to detect the presence or the ab-
sence of the movable platforms 11 in the relative parking
positions and therefore to control the just described op-
erative sequences. Thanks to the presence of the control
devices 10 in all the parking positions, it is therefore pos-
sible to displace automatically the movable platforms with
or without motor-vehicles along all the guide rails, both
the longitudinal and the transversal ones, toward and
from all the parking positions selected in advance, by a
series of advancement movements determined by the
rotating rollers 19. Reference is still made to the Fig. 10
and the Fig. 11 too, in which there are now described the
structural configurations of the guide rails 52 and the
crossing points 54, so as to allow for the different feet 40
of the movable platforms 11 to slide.
[0028] In these Figures, there appear visible three
guide rails 52 with longitudinal extension, which are ar-
ranged spaced away and parallel to each other, and a
guide rail 52 with transversal extension, and some cross
points 54 between such longitudinal and transversal ex-
tended guide rails.
[0029] A rectangular rectilinear piece 60 is applied
along each rail 52 for the entire length of the same rail,
which piece is inserted through a correspondent groove
(not shown) of each rail, in a manner to be slightly raised
with respect to the wings 61 and 62 of the rail, so as to
permit the shaped end portion 51 of each foot 40 of the
movable platform 11 to be laid on and to slide on to its
upper surface, and the end portions of each rail are con-
nected with a relative cross point 54, which is fixed on
the floor of the relative parking floor, and each one of
which is made with a flat plate shaped with a pair of short
rectilinear sides 63 and 64, which are parallel and spaced
away from each other, and oriented in the transversal
direction of the rails, and with another pair of short sides
65 and 66 parallel and spaced away from each other of
the same distance of the preceding sides, however ori-
ented in the longitudinal direction of the rails, so that such
sides are forming a square 67 having the same dimension
of the squared plate 53 of each foot 40, having the same
height of the wings 61 and 62 of each rail, and being

9 10 



EP 2 584 120 A2

7

5

10

15

20

25

30

35

40

45

50

55

provided for permitting said squared plate to be laid on
and to slide along both the longitudinal and the transver-
sal sides of the same square.
[0030] Moreover, such sides of the square 67 delimit
among them a squared central hole 68, in which an insert
69 slightly smaller and having the same shape of the hole
68, and the same height of the rectangular piece 60, is
introduced and secured therein.
[0031] Finally, the end portions of the sides of each
pair of transversal sides 63 and 64 and longitudinal sides
65 and 66 are slightly extended beyond the square 67,
so as to form a seat 70 into which the end portion of the
relative rectangular piece 60 is inserted, which piece is
applied on to its own rail. In the example of the Fig. 11,
it is noted that there are provided only three extended
end portions of sides of the square 67, and not four por-
tions, in that in this case the cross point serves to join
only two rectangular pieces 60 of two transversal rail por-
tions, and a longitudinal rail portion.
[0032] Thanks to the so realized configuration of the
different cross points 54, each foot 40 of the movable
platform 11 may slide along both the guide rails and the
cross points, and in particular the sliding on to the rails
occurs thanks to the fact that the shaped end portion 51
of the foot is laid on and into sliding contact with each
rectangular piece 60 of the rails, while the sliding on to
the cross points occurs thanks to the fact that the projec-
tions 55 of the squared plate 53 of the foot are laid on
and slide along either the transversal sides 63 and 64 or
the longitudinal sides 65 and 66 of the square 67 of each
cross point 54. In this way, for changing the sliding direc-
tion of the movable platform 11, it is sufficient to position
the feet 40 thereof in correspondence of the cross points
54 and to push the platform in the desired direction by
actuating either one of the rotating rollers 19 of the control
devices according to the invention, which consequently
displace the same platform along the guide rails oriented
in the selected advancement direction.
[0033] In order to allow for these changes of sliding
direction, the parking system is provided with suitable
sensors (not shown) detecting when the feet 40 of the
platform 11 are positioned in correspondence of the cross
points, and signalling this position to the control system
of the parking system, which thereby provides to control
in rotation the desired movable rollers of each parking
position. Therefore, each parking system provided with
these control devices and the movable platforms provid-
ed with these feet, and not more with sliding wheels as
previously, allows for obtaining plants which are consid-
erably simplified in their mechanical, electro-mechanical,
electric and electronic parts, with consequent lesser
quantities of required harnesses and conduits, and sim-
plified control software, and lesser needs and costs for
maintaining and managing the systems referred to. Fur-
thermore, in the case in which the two control devices 10
of each parking position be built in into the floor, into
proper containers built in into the same floor, it is possible
at one hand to reduce of various centimetres (up to about

18/20 cm.) the difference in height among the different
horizontal floors and the loading floors of the parking sys-
tems, which with the current systems is greater (about
38/40 cm.), so as to achieve a large number of interme-
diate floors and therefore a greater height of the motor-
vehicles to be parked, and at the other hand to realize a
greater number of floors and therefore of parking places
with the same height of the buildings in which they are
installed.

Claims

1. Control devices for movable platform for supporting
and transporting motor-vehicles for automated park-
ing systems with one or more overlapped floors,
adapted to actuate and to transport such movable
platforms with the relative motor-vehicles toward and
from parking positions selected in advance, in two
sliding directions orthogonal to each other, wherein
each parking system can be installed on urban towns
and buildable surfaces having different shapes and
limited widths, or anyway requiring a considerable
increasing of the ratio surface/places of motor-vehi-
cles, and comprising one or more parking floors over-
lapped to each other and, in the case of more floors
overlapped to each other, also vertically displacing
elevator means actuated by per se known means
and displaceable through the different parking floors
for transporting said movable platforms with or with-
out motor-vehicles from the one to the other one of
the different parking floors, and wherein each park-
ing floor and the floor of said elevator are provided
with guide rails oriented into directions orthogonal to
each other, said control devices being character-
ized by two devices (10) identical to each other,
adapted to displace said movable platforms (11) the
one in the longitudinal direction and the other one in
the transversal direction, each one of said devices
being constituted by at least a first lifting and sliding
unit (14) and by a second actuating unit (15) for said
first unit (14), which are associated to each other and
mounted in the parking position of each parking floor
and the floor of said elevator, in a position below that
in which said movable platform (11) is parked, by
sliding on to said guide rails (52), said first unit (14)
being adapted to be actuated by said second unit
(15) from a lowered rest position to a slightly lifted
operating position, and vice versa, and being adapt-
ed, in its lifted position, to displace said movable plat-
form (11) in either one direction along the direction
in which it is oriented, toward an adjacent parking
position, and from this one toward further parking
positions, and being adapted to stop the advance-
ment of said movable platform (11) when it has been
moved in the respectively adjacent parking position,
by returning then back in the lowered position, said
first unit (14) of a control device (10) being mounted
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in each parking position together with at least a fur-
ther lifting and sliding unit (14) of the other control
device (10), actuated by a relative further second
actuating unit (15), and adapted to be actuated by
said further second unit (15) from a lowered rest po-
sition to a lifted operating position, and vice versa,
and being adapted, in its lifted position, to displace
said movable platform (11) in either one direction
along a direction in which its is oriented, which is
orthogonal to the preceding direction, toward an ad-
jacent parking position, and from this toward further
parking positions, and being adapted to stop the ad-
vancement of said movable platform (11) when it has
been moved in the respectively adjacent parking po-
sition, by returning then back in the lowered position.

2. Control devices for movable platform according to
claim 1, characterized in that each lifting and sliding
unit (14) is substantially constituted by a bellows el-
ement (16), arranged on and secured to a flat support
plate (17) fixed to the upper surface of the base plate
(12), by a movable support plate (18) situated above
and into contact with respect to the bellows element
(16), and by a supporting and transporting rotating
roller (19) arranged over the movable plate (18), said
bellows element (16) being made of a metallic or
elastomeric material or other suitable resistant and
elastically expandable material, which is internally
hollow and shaped preferably with an oval flattened
form, adapted to expand and to shrink itself in the
vertical direction, in a manner to change its height
within determinate limits, in order to be able to lift or
to lower the overlying rotating roller (19), said bellows
element (16) being communicating with its inner
chamber, through at least a valve member (20) for
regulating the gas flow and a conduit, with at least a
gas compressor, of which the valve member (20) is
housed into and supported by a vertical plate (21),
secured laterally to the base plate (12) and provided
with two lengthened and vertical through slots (22,
23), in the first of which (22) the valve member (20)
is housed, in a manner to be able to slide vertically
along such slot for the same extent in which the bel-
lows element (16) is let to expand or to shrink, and
this vertical movement of the bellows element (16)
is determined by admitting in a different extent the
gas into the inner chamber thereof, and character-
ized in that when the valve member (20) is displaced
into the closed position, and the gas compressor is
turned off, the gas isn’t introduced into the bellows
element (16), so that such bellows element arranges
itself into its shrunk rest position, in which the rotating
roller (19) is lowered, while when the valve member
(20) is displaced into the opened position, and the
gas compressor is turned on, such compressor
pumps compressed gas into the inner chamber of
the bellows element (16), which therefore expands
itself, thereby increasing its height and lifting the ro-

tating roller (19), wherein such height displacement
of the rotating roller (19) may be adjusted at will within
the established limit, by varying the amount of com-
pressed gas introduced into the inner chamber of
the bellows element (16), and by closing the valve
member (20) when the bellows element (16) has
been displaced in the requested lifted position, as
well as by stopping the gas compressor, and char-
acterized in that the bellows element (16) may be
returned back again into its shrunk position with an
operation reverse to the preceding one, namely by
stopping the operation of the gas compressor and
by opening the valve member (20), under the con-
dition in which the weight of the overlying rotating
roller (19) compresses downward the same bellows
element, and returns it back into its fully lowered rest
position.

3. Control devices for movable platform according to
claim 2, characterized in that the flat support plate
(18) is folded into two positions, in a manner to define
a first flat portion (24), a second portion (25) inclined
upward and a third flat portion (26), joined to each
other, of which the free end portion of the first flat
portion (24) is articulated into two vertical hinges
(27), fixed to the two sides of the base plate (12), in
a way that such first flat portion (24) is slightly raised
and displaced parallel with respect to the upper sur-
face of the base plate (12) and may rotate about the
relative hinges (27), so as to displace itself with a
limited vertical lifting and lowering movement, said
third flat portion (26) being lifted with respect to the
first flat portion (24) and its lower surface being se-
cured to the upper surface of the bellows element
(16), through an intermediate flat plate (28); and that
on to the upper surface of the third flat portion (26)
the flat base (29) of the rotating roller (19) is support-
ed and secured, and on to this flat base there are
fixed two vertical walls (30, 31) parallel to and spaced
away from each other in the transversal direction of
the same base, through which the stud (32) of the
rotating roller (19) is supported and pivoted, and un-
der this condition the lifting or lowering movement of
the bellows element (16) causes a consequent lifting
or lowering of the flat support plate (18), articulated
in the hinges (27), and a consequent lifting or low-
ering of the rotating roller (19) too.

4. Control devices for movable platform according to
claim 3, characterized in that said rotating roller
(19) is driven in rotation by a movement transmission
mechanism, which in the example is constituted by
a gear (33) fixed to the projected end portion of the
stud (32), which is opposite to that in which the valve
member (20) is positioned, and by a toothed chain
(34) meshing at its one end portion with such gear
(33) and meshing at its other end portion with a driv-
ing gear (35), receiving the rotating driving move-
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ment from said actuating unit (15).

5. Control devices for movable platform according to
claim 4, characterized in that the actuating unit (15)
of the rotating roller (19) is substantially constituted
by a gearmotor (36) having lengthened form, which
is supported by and secured laterally to a box-like
container (37), fixed at its lower part to the upper
surface of the base plate (12), in the length direction
of the same plate, and including the movement trans-
mission members of traditional type, meshing with
the relative mechanic transmission members of the
gearmotor (36), and fixed to and supporting the driv-
ing gear (35), so as to drive in rotation the rotating
roller (19), and in turn the gearmotor (36) is provided
with its electric and electronic control and regulating
circuits, which are enclosed into a box (38) fixed into
the gearmotor (36), which are supplied and control-
led by the parking system control circuit, and provid-
ed for determining the rotation of the roller (19) and
the expansion or the shrinkage of the bellows ele-
ment (16), and therefore the lifting or lowering of the
same roller, based on the respectively selected op-
erative cycles.

6. Control devices for movable platform according to
claim 5, characterized in that said movable platform
(11) is constituted substantially by a metallic support
flat plate (39) having rectangular form or other suit-
able form, dimensioned with limited thickness and
such length and width as to support on to its flat upper
surface any kind of motor-vehicle, and is provided
at its lower side with a set of supporting and sliding
feet, in the example constituted by four metallic feet
(40) fixed along the two longitudinal sides (41, 42)
of the same platform, adapted to slide along the
guide rails of the different parking floors and of said
elevator.

7. Control devices for movable platform according to
claim 6, characterized in that each supporting and
sliding foot (40) of the movable platform (11) is
formed by a metallic vertical structural piece (43)
having squared form and limited height, delimiting
an inner cavity (44) and adapted to be fixed remov-
ably by means of bolts or the like to the lower surface
of the movable platform (11), and is also formed by
a metallic vertical insert (45) acting as sliding ele-
ment on to the guide rails, which insert is inserted
from below through the inner cavity (44) of the struc-
tural piece (43) and fixed and kept into position by
appropriate metallic supports (46) fixed into the
same inner cavity, said metallic insert (45) being
shaped with a restricted upper shank (48) which is
fixed to the metallic supports (46), and extends at its
lower part with an enlarged part (49), passing and
fixed through the corresponding lower opening (50)
of the structural piece (43), and such enlarged part

terminates with a shaped end portion (51) made of
antifriction material, having dimensions slightly
smaller than the width of the guide rails (52), in a
way that such shaped end portion (51) may be laid
on to and slide in the alternate direction along the
relative guide rail, thereby acting as sliding block,
said shaped end portion (51) having preferably a
semi-spherical shape, and being able to be also cou-
pled to and/or replaced by suitable rotating spheres,
adequately secured to the shaped end portion (51)
of the insert (45), thereby permitting always a sliding
on to the different guide rails (52).

8. Control devices according to claim 7, characterized
in that in the lower part of each foot (40) it is bolted
or fixed with other suitable means a squared plate
(53), dimensioned for being slidably adapted on to
the guide rails (52) and the different cross points (54)
between the longitudinal guide rails and the trans-
versal guide rails, said squared plate (53) being
made with dimensions slightly smaller than those of
the structural piece (43), and being shaped with
some projections (55) identical and having the same
size, provided integrally on the angles of the same
plate, in positions corresponding to those of the
zones of the rails and the cross points on to which
the feet (40) are sliding, said projections (55) being
bored for inserting therein the bolts (56) for fixing the
plate below the structural piece (43) and delimiting
among them a central through opening (57), com-
municating with the shaped end portion (51) of the
insert (45) included into the foot, which in turn termi-
nates in a recessed position with respect to the lower
edge of the projections (55), under the condition in
which said squared plate (53) may adapt itself slid-
ably along all the rails, longitudinal and transversal
ones, and along all the cross points (54) between
the same rails.

9. Control devices according to claim 8, characterized
in that the displacement of said movable platform
(11) begins by inflating the bellows element (16) of
the movable roller (19) oriented in a determinate di-
rection, of such an extent as to achieve a slight lifting
of the movable plate (18) and the movable roller (19),
in a manner that the movable platform (11) comes
into contact with such movable roller (19) only and
is slightly lifted by the other movable roller (19), which
isn’t driven into rotation, under the condition in which
it is also lifted the valve member (20) of the bellows
element (16), which is slidable into the relative ver-
tical slot (22) and the compressed gas conduit sup-
plying the gas to the bellows element (16), while the
lifting of the movable plate (18) is guided by a pro-
jected stud (58) secured laterally to the same plate
and slidable vertically into the corresponding through
slot (23), and characterized in that afterwards the
rotating roller (19) into contact with the movable plat-
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form (11) is driven in rotation, in the established ad-
vancement direction, with consequent displacement
in the same direction of the movable platform, the
sliding blocks (51) of which and the projections (55)
of the squared plates (53) are sliding along the rel-
ative guide rails (52), and the advancement of the
platform continues until it has been fully displaced in
the adjacent parking position and arranges itself
above the relative rotating roller (19) oriented in the
same direction, which is displaced in the lowered
rest position, and under this condition, as soon as
the platform (11) has lost the contact with the pre-
ceding rotating roller (19), the rotation of this latter
is stopped and therefore the platform advancement
terminates, which platform lowers itself slightly and
thus arranges itself into contact with this new mov-
able roller (19), and characterized in that the dis-
placement of the movable platform (11) in the direc-
tion orthogonal to the previous one, and from here
toward further parking positions, is effected by acti-
vating only the movable rollers (19) which are orient-
ed in the orthogonal direction, with the same opera-
tive sequences.

10. Control devices according to claim 9, characterized
in that all the control devices (10) are also provided
with suitable electric, electronic etc.. sensors (59) of
per se known type, connected in the parking system
control circuit and acting on to the different compo-
nents of the same units, for detecting the presence
or the absence of the movable platforms (11) in the
relative parking positions and thereby controlling the
displacement operative sequences of the movable
platform (11).

11. Control devices according to the preceding claims,
characterized in that along each guide rail (52) it
is applied a rectangular rectilinear piece (60) for the
entire length of the same rail, which piece is inserted
through a corresponding groove of each rail, in a way
to be slightly lifted with respect to the wings (61, 62)
of the rail, for permitting the shaped and portion (51)
of each foot (40) of the movable platform (11) to be
laid and to slide on its upper surface, and the end
portions of each rail are joined with a relative cross
point (54), fixed to the floor of the relative parking
floor, each one of which is realized with a flat plate,
shaped with a pair of short rectilinear sides (63, 64)
which are parallel to and spaced away from each
other, and oriented in a determinate direction of the
rails, and with another pair of short sides (65, 66)
which are parallel to and spaced away from each
other of the same distance of the preceding sides,
however oriented in the other direction of the rails,
such sides forming a square (67) having the same
dimension of the squared plate (53) of each foot (40),
and the same height of the wings (61, 62) of each
rail, and provided for allowing said squared plate to

be laid on and to slide along the longitudinal sides
and the transversal sides of the same square, the
sides of said square (67) delimiting a squared central
hole (68) among them, in which an insert (69) is in-
serted and fixed, which is slightly smaller than and
has the same shape of the hole (68), and the same
height of the rectangular piece (60), and the end por-
tions of the sides of each pair of sides having a de-
terminate orientation (63, 64) and the other orienta-
tion (65, 66) thereof being slightly extended beyond
the square (67), thereby forming a seat (70) into
which the end portion of the relative rectangular
piece (60) is inserted, which is applied on to its own
rail, under the condition in which each foot (40) of
the movable platform (11) may slide along the guide
rails and through the cross points, and in particular
the sliding on to the rails occurs thanks to the fact
that the shaped end portion (51) of the foot is laid on
and is into slidable contact on to each rectangular
piece (60) of the rails, while the sliding on to the cross
points occurs thanks to the projections (55) of the
squared plate (53) of the foot which are laid on and
slide along either the sides with a determinate ori-
entation (63, 64) or the sides with the other orienta-
tion (65, 66) of the square (67) of each cross point
(54).

12. Control devices according to claim 1, characterized
in that for permitting these changes of the sliding
direction of said movable platform (11), the parking
system is provided with suitable sensors which de-
tect when the feet (40) of the same platform are po-
sitioned in correspondence of the cross points, and
signal this position to the control system of the park-
ing system, which therefore provides to operate into
rotation the desired movable rollers (19) of each
parking position.

13. Control devices according to claim 12, character-
ized in that in the case in which the two control de-
vices (10) of each parking position are built in into
the floor, into proper containers built in into the same
floor, it is possible at one hand to reduce of several
cm. (up to about 18/20 cm.) the difference in height
between the different horizontal floors and the load-
ing planes of the parking systems, which with the
current systems is higher (about 38/40 cm.), for ob-
taining a larger numbers of intermediate floors and
therefore a greater height of the motor-vehicles to
be parked, and at the other hand to provide a greater
number of floors and therefore of parking places with
the same height of the buildings into which they are
installed.
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