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vertically by a platform (26) and horizontally by wheels (32, 32'); The
present invention relates to a vehicle park-   Roth et al. Patent 4,413,942
describes a lift ing system, and particularly to a multi-level parking
construction for parking vehicles including a tele- building.
5   scoping transport device; The problem of providing parking spaces for
and Matoba Patent 4,664,580 describes a park- automotive vehicles is
becoming increasingly se-   ing garage including four inner pillars (12-16)
defin- rious because of the increase in demand for park-  ing a square
inner core space (17) functioning as ing spaces, and the decrease in supply
of land     an elevator shaft, and 8 outer pillars (18-22) pro- available
for such parking spaces, particularly in  10  ducing an array of parking
stalls of cruciform commercial centers or densely-populated areas.
shape, each accessible from the inner elevator Various types of multi-level
building structures   shaft. have been proposed and erected to provide the
Zeckendorf et al. Patent No.2,670,859 dis- large number of parking spaces
required. Exam-     closes a parking system for automotive vehicles, pies
of such previously-proposed parking systems   15  comprising: a building
structure having a plurality are described in the following U.S. patents:
of structural elements dividing the building struc- Alimanestiano  Patent
Nos. 2,936,082 and       ture into at least one vertical column of parking
3,008,590 describe arrangements for increasing the  levels, including a
ground parking level and at least capacity of outdoor parking lots by
providing a    two upper parking levels arranged vertically at in- level of
storage spaces above the vehicles parked   20  creasing elevations, each
parking level having a on the ground;
floor and a ceiling defining between them at least Medway Patent 2,605,911
describes a parking     one line of parking spaces extending longitudinally
arrangement including an aisle provided laterally  of the respective level;
the floor and ceiling of each for each line of parking spaces;
of said parking levels being spaced from each Bowser Patent 2,663,436
describes a mult-lev-  25  other a distance which is greater than twice the
el arrangement including a central elevator shaft  height of the vehicles
to be parked in the respec- providing access to a parking stall on its two
op-  tive level, to define a lower zone of parking spaces posite sides in
each level;                        for supporting the vehicles, and an
upper zone for Manaugh Patent 2,714,456 describes an ar-       conveying
the vehicles to a selected parking space rangement wherein craneways (17,
18) are pro-  30  in the lower zone; and conveyor means comprising vided
between each pair of structural units (14, 15,  a vertical conveyor for
conveying each vehicle up- 16), each structural unit being divided into
multiple  wardly to the upper zone of a selected parking tiers of parking
stalls (41-47), and each craneway  level, and a horizontal conveyor for
conveying the accommodating an elevator mechanism (E-1, E-2)     vehicle
horizontally in the longitudinal direction adapted to convey an auto
vertically and horizon-  35  through said upper zone to the location of a
se- tally;                                             lected parking
space, and then downwardly into the Shutt Patent 3,107,016 describes an
arrange-    selected parking space in the lower zone of the ment including
two vertical tiers (11, 12) of parking  respective parking level. stalls on
opposite sides of a vertical well (12)       As a rule such parking systems
are expensive housing the vertical and horizontal lift which con-  40  to
construct, or provide a relatively limited number veys each vehicle to a
selected stall;             of parking spaces, or require relatively large
land Baldwin et al. Patent 3,390,791 describes an    spaces, so that the
cost for each parking space is arrangement including two aisles of pallets
defining  relatively high. a closed circuit with at least one empty space,
to     An object of the present invention is to provide enable an empty
pallet in either aisle to be aligned   45  a new type parking system which
enables the cost with the loading station;                          for
parking spaces to be significantly reduced. Sawada et al. Patent 3,817,406
describes a         According to the present invention, there is
non-random-access storage system  including a      provided a parking
system of the type described in loading crane 2 for lifting the article (6)
on a dolly  Zeckendorf US Patent No.2,670,859, characterized (5) to the
selected level and then moving the dolly  50  in that each of the vertical
columns of parking on the tracks at the selected level, which dolly
levels includes a separate entrance/exit for the re- travels along the
track until it senses the preceding  spective vertical column, and a
separate vertical article, whereupon it unloads the article;
conveyor adjacent to the entrance/exit for the re- Castaldi Patent
3,840,131 describes a two-di-   spective vertical column to convey a
vehicle enter- mensional random access storage system for file  55  ing or
leaving the respective vertical column to or boxes and the like, and
including a two-dimensional  from a selected one of the upper parking
levels in matrix of storage compartments for receiving a file  the
respective column; and in that the horizontal box (10) and accessible by a
carriage movable      conveyor means comprises a separate horizontal 2    



3                 EP 0 340 673 B1                    4 conveyor unit having
a vehicle supporting device      particularly illustrating the manner of
attaching for each level of each vertical columm; whereby       the vehicle
supporting device of Figs. 5 and 6 to the parking system enables almost any
available      the conveyor unit of Fig. 4; plot of land to be utilized for
providing a large     Fig. 10 is a three-dimensional view illustrating
number of parking spaces for automotive vehicles.    5  another vehicle
supporting device which may be According to a further feature in the
preferred   used in the conveyor unit of Figs. 4; embodiment of the
invention described below, each     Figs. 11 and 12 are plan and side
elevational parking level of the building structure is constituted  views,
respectively, partly in section, illustrating of a plurality of modular
units joined to each other,  the manner of operation of the vehicle
support- each modular unit being an open, box-like frame   10    ing device
of Fig. 10; structure having a height greater than twice the      Fig. 13
is a plan view illustrating one of the height of the vehicle to be parked
in the respective  higher parking levels in the parking system of level.
Fig. 1; and The invention thus enables almost any avail-      Fig. 14 is a
corresponding plan view illustrating able plot of land to be used for
providing a large   is  a modification in the parking system of Fig. 1.
number of parking spaces. The plot of land may be     The parking system
illustrated in Figs. 1 and 2 wide enough to accommodate only a single line
of   comprises a building structure, generally desig- vehicles at each
level, e.g., along the side of an  nated 2, constructed of a plurality of
modular units existing building. Thus, a relatively small space at  4 (Fig.
3) joined to each other to provide a plurality one side of an existing
building can be used for  20  of parking levels or storeys (e.g., levels
[err] producing a relatively large number of parking     Fig. 1) arranged
vertically at increasing elevations. spaces. The modular units, if used,
may resemble   Each level has a floor and a ceiling defining be- unitized
containers, such as are employed in ship  tween them at least one line of
parking spaces, and truck transport of goods but of an open frame
preferably a plurality of lines in side-by-side rela- structure, to provide
many of the advantages of this  25  tionship as shown in Fig. 13, with each
line extend- technique in transporting goods. Thus, they may    ing
longitudinally of the respective level. be constructed at a central
location and erected       Each modular unit 4, as illustrated in Fig. 3,
is very quickly and conveniently on any plot of land  in the form of an
open, box-like frame structure of that may become available, even on a
temporary     steel beams. The modular unit has a height equal basis, and
subsequently disassembled and erected   30  to the height of the respective
level, so that the at another location where parking facilities may be
number of levels of available parking spaces pro- needed. Such units can be
erected according to     vided by the erected building structure equals the
the size and configuration of the available land plot,  number of modular
units stacked one on top of the and can be stacked one on top of the other
to      other. In addition, each modular unit 4 has a width provide as many
levels of parking spaces as de-  35  slightly larger than that of a single
vehicle, and a sired. By providing each parking level with a lower  length
also slightly larger than that of a single zone for parking the vehicles
and an upper zone    vehicle, so that each modular unit accommodates for
conveying the vehicles to a selected parking   but a single vehicle.
Accordingly, the number of space in the lower zone, the need for ramps is
modular units joined together in a straight line, and obviated.
40  the number of lines of such units in each level, can Fig. 1 is a side
elevational view, partly broken  be varied according to the number of
parking away, illustrating one form of parking system    spaces desired and
the size of the lot or space constructed in accordance with the present in-
available. vention;                                            Preferably,
the modular units 4 are joined to- Fig. 2 is an end elevational view,
partly broken   45  gether by bolts so as to enable them to be readily
away, of the system illustrated in Fig. 1;       assembled into a
multi-level parking structure Fig. 3 is a three-dimensional view
illustrating  whenever a lot or other space (e.g., next to an one form of
modular unit which may be used for   existing building) is available, and
to be disassem- erecting the building structure of Figs. 1 and 2;  bled,
when the lot or other space is no longer Fig. 3a is a fragmentary view
illustrating the   50  available, for transport to another location. As one
connection of the rails of two modular units;    example, the height of
each modular unit 4 may be Fig. 4 is a three-dimensional view illustrating
four meters (157.5 inch), its width may be 3.5 one form of conveyor unit
that may be used in    meters (118 inch), and its length may be 6.050 the
building structure;                          meters (240 inches). Figs. 5
and 6 are side and end elevational  55      The building structure
illustrated in Fig. 1 in- views, respectively, illustrating the vehicle
sup-  cludes an entrance/exit 6 for each of the lines of porting device in
the conveyor unit of Fig. 4;   parking spaces. Entrance/exit 6 is normally
closed Figs. 7, 8 and 9 are fragmentary views more      by a gate 8, which
is automatically opened upon 3    



5                 EP 0 340 673 B1                    6 he entry (or exit)
of a vehicle. The entering vehicle  through the entrance 6 onto the
conveyor unit 14 in is conveyed by conveyor means to a selected        the
elevator 10. The conveyance of the vehicle to a space. Such conveyor means
comprises an eleva-     selected parking space at a selected level for that
tor 10 driven by an elevator drive 12 for conveying  line may thereafter be
computer-controlled, e.g., by the vehicle upwardly to the selected level of
the   5   a magnetic card introduced by the vehicle driver. respective
line, and a conveyor unit 14 which is      In the previous operation, a
pallet 20 had been movable in and out of elevator 10 and serves all
conveyed to the elevator 10, so that the entering the levels of the
respective line of parking spaces.  vehicle is received on that pallet. A
conveyor unit 14, provided at each level for each    The elevator 10 is
actuated to raise the pallet line, lifts the vehicle to the upper zone Zu
of the   10  20 and the vehicle thereon to the level of the respective line
of modular units, conveys it horizon-  parking space assigned to that
vehicle. At the se- tally in the longitudinal direction via zone Zu to the
lected level, the conveyor unit 14 for that level is location of a selected
parking space within the    actuated to enter the elevator and to overlie
the lower zone ZL of the respective line, and then     pallet and the
vehicle thereon. Vertical ram 22 of moves the vehicle downwardly into the
selected   15  the conveyor unit is lowered, and its hooks 36 are parking
space of the lower zone [err]                actuated to enclose pins 32 of
the pallet so as to Figs. 4-9 illustrate one form of conveyor unit 14
firmly attach the pallet to the conveyor unit. which may be used for this
purpose; Figs. 10-12        The vertical rams 22 of the conveyor unit are
illustrate a second form.                          then actuated to raise
the pallet 20, and the vehicle Conveyor unit 14 illustrated in Figs. 4-9
com-   20  carried thereby, to the upper zone Zu of the re- prises a frame
16 carrying a vehicle supporting    spective level. The traction wheels 24
of the con- device in the form of a pallet 20 for supporting the  veyor
unit 14 are actuated to drive the conveyor vehicle; a vertical drive in the
form of a ram 22  unit and the vehicle carried thereby through this driven
by a hydraulic motor 23 for raising and       upper zone Zu in the
longitudinal direction to the lowering pallet 20 and the vehicle supported
there-  25  selected parking space. Upon reaching the se- on; and a
horizontal drive for driving the pallet and  lected parking space, rams 22
of the conveyor unit the vehicle thereon horizontally in the longitudinal
14 are driven to lower the pallet and the vehicle direction through the
upper zone Zu (Fig. 2) to the  into the selected parking space at the lower
zone selected parking space in the selected line of park-  [err] and then
the hooks 36 are actuated to detach ing spaces. The horizontal drive
comprises wheels  30  the pallet from the conveyor unit. 24 (Figs 4, 8)
driven by hydraulic motors 25 (Fig.     Thereafter, the conveyor unit 14
places another 4) carried by the frame 16 of the conveyor unit 14  empty
pallet on elevator 10 ready for receivng and driven over rails 26 carried
at the lower end of  another vehicle to be parked. To remove a parked the
modular units 4. Preferably, the upper ends of  vehicle, the same procedure
is followed but in the modular units 4 are also provided with rails 28,  35
reverse. as shown in Fig. 3, in order to strengthen the         Figs. 10-12
illustrate a conveyor unit, therein modular unit and to enable it to be
oriented with  designated 114, having a frame 116 equipped with either end
serving as the bottom. The rails of     another type of vehicle supporting
device for con- adjacent modular units are bridged by bridging     veying
the vehicle from the elevator (10, Fig. 1) to elements 29 as shown in Fig.
3a.              40  the selected parking space at the respective level. As
shown particularly in Fig. 5, pallet 20 is   Thus, the vehicle supporting
device illustrated in formed with a pair of recesses 30 at its rear end,
Figs. 10-12 comprises a pair of bars 118 for each for receiving the rear
wheels of the vehicle. The    wheel of the vehicle and actuatable either to
a pallet is further formed with a pair of pins 32    retracted, inoperative
position (Fig. 12), or to a projecting from the opposite sides of the
pallet at  45  projected, operative position (Figs. 10, 11) on op- each of
its opposite ends. These pins are received  posite sides of the respective
vehicle wheel. Since within U-shaped seats 34 (Figs. 8 and 9) fixed to  the
vehicle includes four wheels, there would be the frame of the modular units
4 when the pallet is  four pairs of such supporting bars 118, the two in a
parking space, and are locked to the conveyor  bars of each pair being
designated as 118a, 118b. unit by hooks 36 (Fig. 7) actuated by actuators
38   50  The two supporting bars 118a, 118b of each carried by the conveyor
unit frame 16 when the     pair are pivotally mounted to the conveyor unit
pallet is conveyed.                                frame 116 and are
coupled together by a coupling The operation of the parking system
illustrated  bar 122. Coupling bar 122 is pivotally coupled to in Figs. 1-9
will be apparent from the above de-   an extension 124a of supporting bar
118a on the scription. Thus, assuming gate 8 for the respective   55  outer
side of its pivot 120a, and is pivotally coupled multi-level line of
parking  spaces  is open       to an extension 124b of supporting bar 118b
on the (indicating that line in all the levels is not yet  inner side of
its pivot 120b. Coupling bar 122 is in completely filled), the vehicle is
driven by its driver  turn driven by a piston rod 126 movable within a 4



7                 EP 0 340 673 B1                     8 cylinder 128, such
that when the piston is in its   be seen that there are six lines of
parking spaces innermost position within the cylinder (Fig. 12), the
La-Lf, each line being provided with a separate two supporting bars 11 8a,
11 8b are pivoted to their  entrance, 6a-6f. Each line would also be
provided retracted, inoperative positions substantially parallel  with a
separate elevator 10a-10f, while there would to conveyor unit frame 116;
however, when piston   5   be a separate conveyor unit 14a-14f for each
line 126 is actuated to its extended position (Fig. 11), it  and each level
of parking spaces. pivots the two supporting bars 118a, 118b to their
The entrance-exit unit 6 in Figs. 1 and 13 may projected, operative
positions, extending substan-  also be constructed as a modular unit to be
in- tially perpendicularly to frame 116 of the conveyor  cluded with the
other modular units when erecting unit 114, on opposite sides of the
respective ve-  10  the building structure. Preferably, one additional
hicle wheel 131. The four pairs of supporting bars  modular unit is
provided for each line and for each 118a, 118b, are actuated simultaneously
via their   level of parking spaces, as shown at 82 and 83 in respective
cylinders 128.                           Fig. 1, which modular units are
also serviced by The pivot points 120a, 120b of the two pairs of  the
common elevator 10 of that line and by the bars 118 cooperable with the
front end of the   15  conveyor units 14 of the respective levels. These
vehicle are in fixed position with respect to the   additional parking
spaces 82, 83 may be used for frame 116 of the conveyor unit 114. However,
the    larger vehicles, such as trucks or busses, projec- pivot points
120a', 120b' of the supporting bars   ting into the upper zone Zu, since
there are no 118a, 118b', cooperable with the rear end of the    parking
spaces on the other sides of these units vehicle, are carried by a carriage
130 which is  20  that have to be accessible to the conveyor unit via
adjustable by a cylinder 132 along the length of the  the upper zones.
conveyor unit frame 116, so as to position the two     Fig. 14 illustrates
a variation also including six pairs of supporting bars 11 8a, 11 8b, at
the proper  lines of parking spaces Li -4. In this case, how- position
according to the wheel base length of the  ever, there is but one entrance
206 in alignment vehicle to be supported by these bars.         25   with
one line [err] of parking spaces, and with an When the vehicle has been
received on the       outlet 207 in alignment with another line [err] of
elevator 10 (Fig. 1) and moved thereby to the       parking spaces at the
opposite side of the building selected level of parking spaces, the
conveyor unit  structure. Also in this case, there would be but one 114 at
that level is moved onto the elevator to     conveyor unit, therein
designated 214, at each level overlie the vehicle, while the supporting
bars 118   30  servicing all lines at that level. This conveyor unit are in
their retracted positions as illustrated in Fig.  would be capable of
moving horizontally also in the 12. The conveyor unit is aligned with the
vehicle on  transverse direction so as to align itself with any the
elevator such that the front supporting bars    one of the six lines [err]
of parking spaces. In all underlie the two front wheels. Cylinder 132 is
then  other respects, the conveyor unit 214 may be con- actuated to align
the rear supporting bars 118 with  35  structed and may operate in
substantially the same the two rear wheels. The supporting bars are then
manner as described above. pivoted to their projected, operative positions,
as    Fig. 14 also illustrates the use of the ground illustrated in Figs.
10 and 11, by the actuation of  level of the erected building structure for
accom- cylinders 128 so that the bars of each pair engage  modating not
only the entrance 206 and the exit the opposite sides of each wheel.
40  207, but also an emergency generator 220 and a The conveyor unit 114 is
then actuated to lift  computer 222 or other facilities, each of which may
the vehicle to the upper zone Zu (Fig. 2) of the line  also be constructed
in the form of a modular unit, of parking spaces at that level. It is then
driven  so that such units can be transported to the erec- longitudinally
along the respective line to the loca-  tion site from a central location,
added to the tion of the selected parking space, and then lower-  45
building structure erected from the other modular ed to lower the vehicle
into that parking space in  units, and dismantled whenever required for
erec- the lower zone [err] When this has been completed,    tion at another
site. the supporting bars 118a, 118b are actuated to         It will be
appreciated that many other variations their retracted, inoperative
positions, as illustrated  of the invention may be made. For example, the
in Fig. 12, permitting the conveyor unit to rise   50  parking structure
may be erected alongside an again and to return via the upper zone Zu to
the    existing building and may include only one line of beginning of the
line of parking spaces at that level  parking spaces, e.g., to use
otherwise "dead preparatory for receiving another vehicle to be par-
space" adjacent the building. Also, a single con- ked.
veyor unit may be provided for all levels, and/or for As indicated earlier,
in Fig. 1 there is a sepa-  55  all lines. Further, other lift arrangements
may be rate entrance 6 for each line of parking spaces in  made, for
example a hydraulic scissors lift, for the building structure. This is more
particularly   raising the vehicle to the required level. Also, other
illustrated in the plan view of Fig. 13, wherein it will  horizontal
conveyor arrangements may be be used, 5    



9                 EP0340673B1                        10 for example a
monorail supported from the top of      each level of each vertical columm;
the respective level. Many other variations, modi-         whereby said
parking system enables al- fications and applications of the invention may
be     most any available plot of land to be utilized made.
for providing a large number of parking spaces Where technical features
mentioned in any   5      for automotive vehicles. claim are followed by
reference signs, those refer- ence signs have been included for the sole
pur-    2. The parking system  according to Claim  1, pose of increasing
the intelligibility of the claims   wherein each parking level of the
building and accordingly, such reference signs do not have      structure
is constituted of a plurality of modular any limiting effect on the scope
of each element  10   units (4) joined to each other, each modular
identified by way of example by such reference         unit being an open,
box-like frame structure signs.
having a height greater than twice the height of the vehicle to be parked
in the respective Claims
level. 15 1. A parking system  for automotive vehicles,      3. The parking
system  according to either of comprising:
Claims 1 or 2, wherein each of said parking a building structure (2) having
a plurality of  levels includes a pair of tracks (26) at the lower
structural elements (4) dividing the building      end of the lower zone of
the respective level structure into at least one vertical column of  20
and extending longitudinally therethrough; each parking levels including a
ground parking level    of said horizontal drive units (14) including [err]
and at least two upper parking levels [err]    wheels (25) driven along
said tracks while said [err] arranged vertically at increasing elevations,
vehicle supporting device (20) is raised by a each parking level having a
floor and a ceiling    vertical drive (22, 23) such that the vehicle
defining between them  at least one line of  25    supporting device (20)
and the vehicle sup- parking spaces (10a-10f) extending longitudi-
ported thereby are driven through the upper nally of the respective level;
zone (Zu) of the selected parking level [err] the floor and ceiling of each
of said park-     to the selected parking space (10a-12f) in the ing levels
being spaced from each other a          lower zone [err] distance which is
greater than twice the height  30 of the vehicles to be parked in the
respective  4. The parking system according to amy one of level, to define
a lower zone [err] of parking      Claims 1-3, wherein said vehicle
supporting spaces for supporting the vehicles, and an         device (20)
comprises a pallet having recesses upper zone (Zu) for conveying the
vehicles to      (30) for receiving a pair of the wheels of the a selected
parking space in the lower zone;  35    vehicle to be supported thereon,
and means and conveyor means comprising a vertical        (32, 34, 36, 38)
for attaching and detaching conveyor (10) for conveying each vehicle up-
said pallet (20) with respect to the conveyor wardly to the upper zone of a
selected parking     unit (14). level, and a horizontal conveyor (14) for
con- veying the vehicle horizontally in the longitudi-   40   5. The
parking system  according to Claim 4, nal direction through said upper zone
(Zu) to      wherein said attaching and detaching means the location of a
selected parking space (10a-     comprises: a pair of pins (32) projecting
from 10f), and then downwardly into the selected        the opposite sides
of the pallet (20) at each of parking space in the lower zone [err] of the
its opposite ends, a pair of hooks (36) carried respective parking level;
45      by said conveyor unit, and an actuator (38) characterized in that:
carried by said conveyor unit for actuating said each of said vertical
columns of parking        hooks to their attaching or detaching positions
levels includes a separate entrance/exit (6) for   with respect to said
pins. the respective vertical column, and a separate vertical conveyor
(10)  adjacent to  the   50  6. The parking system according to any one of
entrance/exit for the respective vertical column   Claims 1-5, wherein each
of said horizontal to convey a vehicle entering or leaving the
conveyor units (14) comprises a frame (16) for respective vertical column
to or from a se-        receiving said pallet (20), and a pair of hydrau-
lected one of said upper parking levels in the     lically driven rams (22)
on opposite sides of respective column;                         55
said frame for driving said frame in the vertical and in that said
horizontal conveyor com-       direction. prises a separate horizontal
conveyor unit (14), having a vehicle supporting device (20), for   7. The
parking system according to any one of    9                 EP 0 340 673 B1
10 



ior example a monorail supported from the top of        each level of each
vertical columm; the respective level. Many other variations, modi-
whereby said parking system enables al- fications and applications of the
invention may be      most any available plot of land to be utilized made.
for providing a large number of parking spaces Where technical features
mentioned in any   5       for automotive vehicles. claim are followed by
reference signs, those refer- ence signs have been included for the sole
pur-     2. The parking system  according to Claim  1, pose of increasing
the intelligibility of the claims    wherein each parking level of the
building and accordingly, such reference signs do not have       structure
is constituted of a plurality of modular any limiting effect on the scope
of each element  10    units (4) joined to each other, each modular
identified by way of example by such reference          unit being an open,
box-like frame structure signs.
having a height greater than twice the height of the vehicle to be parked
in the respective Claims
level. 15 1. A parking system  for automotive vehicles,       3. The
parking system  according to either of comprising:
Claims 1 or 2, wherein each of said parking a building structure (2) having
a plurality of   levels includes a pair of tracks (26) at the lower
structural elements (4) dividing the building       end of the lower zone
of the respective level structure into at least one vertical column of  20
and extending longitudinally therethrough; each parking levels including a
ground parking level     of said horizontal drive units (14) including
[err] and at least two upper parking levels [err]     wheels (25) driven
along said tracks while said S3) arranged vertically at increasing
elevations,   vehicle supporting device (20) is raised by a each parking
level having a floor and a ceiling     vertical drive (22, 23) such that
the vehicle defining between them  at least one line of  25     supporting
device (20) and the vehicle sup- parking spaces (10a-1Of) extending
longitudi-       ported thereby are driven through the upper nally of the
respective level;                      zone (Zu) of the selected parking
level [err] the floor and ceiling of each of said park-      to the
selected parking space (10a-12f) in the ing levels being spaced from each
other a           lower zone [err] distance which is greater than twice the
height  30 of the vehicles to be parked in the respective  4. The parking
system according to amy one of level, to define a lower zone [err] of
parking       Claims 1-3, wherein said vehicle supporting spaces for
supporting the vehicles, and an          device (20) comprises a pallet
having recesses upper zone (Zu) for conveying the vehicles to       (30)
for receiving a pair of the wheels of the a selected parking space in the
lower zone;  35     vehicle to be supported thereon, and means and conveyor
means comprising a vertical         (32, 34, 36, 38) for attaching and
detaching conveyor (10) for conveying each vehicle up-        said pallet
(20) with respect to the conveyor wardly to the upper zone of a selected
parking      unit (14). level, and a horizontal conveyor (14) for con-
veying the vehicle horizontally in the longitudi-  40  5. The parking
system  according to Claim  4, nal direction through said upper zone [err]
to       wherein said attaching and detaching means the location of a
selected parking space (1Oa-      comprises: a pair of pins (32) projecting
from 10f), and then downwardly into the selected         the opposite sides
of the pallet (20) at each of parking space in the lower zone (ZL) of the
its opposite ends, a pair of hooks (36) carried respective parking level;
45       by said conveyor unit, and an actuator (38) characterized in that:
carried by said conveyor unit for actuating said each of said vertical
columns of parking         hooks to their attaching or detaching positions
levels includes a separate entrance/exit (6) for    with respect to said
pins. the respective vertical column, and a separate vertical  conveyor
(10)  adjacent to  the   50  6. The parking system according to any one of
entrance/exit for the respective vertical column    Claims 1-5, wherein
each of said horizontal to convey a vehicle entering or leaving the
conveyor units (14) comprises a frame (16) for respective vertical column
to or from a se-         receiving said pallet (20), and a pair of hydrau-
lected one of said upper parking levels in the      lically driven rams
(22) on opposite sides of respective column;                         55
said frame for driving said frame in the vertical and in that said
horizontal conveyor com-        direction. prises a separate horizontal
conveyor unit (14), having a vehicle supporting device (20), for    7. The
parking system according to any one of 6    11               EP 0 340 673
B1                    12 



Claims 1-6, wherein said vehicle supporting        jeweiligen
Parkgeschosses aufweist; device comprises a pair of bars (118) for each
dadurch gekennzelchnet, daB wheel of the vehicle and actuatable either to a
jede vertikale Slule von Parkgeschossen retracted, inoperative position, or
to a projec-   einen separaten Eingang/Ausgang (6) fUr die ted, operative
position on opposite sides of the   5  jeweilige vertikale SMule und einen
separaten respective vehicle wheel, and drive means
Vertikalf6rderer    (10)    neben   dem (126, 128) for actuating said bars.
Eingang/Ausgang fOr die jeweilige vertikale Slule hat, um ein Fahrzeug, das
in die jeweili- 8.  The parking system  according to Claim 7,           ge
vertikale Slule einfahrt oder sie verlafit, an wherein said bars (118) are
pivotally mounted   io  ein oder von einem  ausgewdhlten Oberge- to the
conveyor unit, and said drive means         schoB in der Saule zu
transportieren; includes a hydraulic motor (126, 128) for pivot-       und
daB der Horizontalf6rderer eine sepa- ing each pair of bars.
rate Horizontalfordereinheit (14) mit einer Fahr- zeugtragvorrichtung (20)
fUr jedes GeschoR der 9. The parking system according to any one of  15
vertikalen Slule aufweist; Claims 1-8, wherein the building structure in-
wodurch die Parkvorrichtung die Nutzung cludes a plurality of said vertical
columns of     von beinahe jedem verfOgbaren GrundstUck er- parking levels
in side-by-side relationship,       m6glicht, um eine groie Anzahl von
ParkplAt- each vertical column being provided with its       zen flr
Kraftfahrzeuge bereitzustellen. own separate entrance/exit (6) and separate
20 vertical conveyor (10), each level of each verti-  2. Parkvorrichtung
nach Anspruch 1, bei welcher cal column being provided with its own sepa-
jedes ParkgeschoB des Bauwerks aus einer rate horizontal conveyor unit
(14).                 Vielzahl an Baueinheiten (4) gebildet wird, die
miteinander verbunden sind, wobei jede Bau- Patentanspriche
25       einheit aus einem  offenen, kastenformigen Rahmen besteht, dessen
Hohe grol~er als die 1. Vorrichtung zum Parken von Kraftfahrzeugen,
zweifache Hohe des in dem jeweiligen Ge- mit
schoB zu parkenden Fahrzeugs ist. einem Bauwerk (2), das eine Vielzahl von
Bauelementen (4) hat, welche das Bauwerk in  3o  &  Parkvorrichtung nach
Anspruch 1 oder 2, bei mindestens eine vertikale SMule von Parkge-
welcher jedes Parkgeschoi ein Paar Schienen schossen einteilen, die ein
ErdgeschoBi (Si)       (26) am unteren Ende des unteren Bereichs und
mindestens zwei Obergeschosse (S2, S3)         des jeweiligen Geschosses
aufweist, die sich beinhalten, die vertikal auf verschiedenen Ho-     in
LAngsrichtung durch es hindurcherstrecken, hen angeordnet sind, wobei jedes
ParkgeschoB   35  wobei jede der Horizontalantriebseinheiten (14) einen
Boden und eine Decke hat, die zwischen       Rader (25) aufweist, die auf
den Schienen be- sich mindestens eine Reihe von Parkplltzen         wegt
werden, wahrend die Fahrzeugtragvor- (10a-10f) begrenzen, die sich in
Lhngsrichtung     richtung (20) durch einen Vertikalantrieb (22, des
jeweiligen Geschosses erstrecken;              23) derart angehoben wird,
daB die Fahrzeug- wobei der Boden und die Decke eines   40
tragvorrichtung (20) und das von ihr getragene jeden Parkgeschosses elnen
Abstand vonein-         Fahrzeug durch den oberen Bereich (Zu) des ander
haben, der groBler als die zweifache         ausgewAhlten Parkgeschosses
(Si-Se) zu dem 1Hohe der in dem jeweiligen GeschoB zu par-
ausgewfihlten Parkplatz (110a-1Of im unteren kenden Fahrzeuge ist, um einen
unteren Park-       Bereich (ZL) bewegt werden. platzbereich (Z1) zum
Parken der Fahrzeuge   45 und einen oberen Bereich (Zu) zum Transpor-    4.
Parkvorrichtung nach einem der Ansprache 1 tieren der Fahrzeuge an einen
ausgewAhIten         bis 3, bei welcher die Fahrzeugtragvorrichtung
Parkplatz im unteren Bereich zu bilden;            (20) eine Palette, die
Vertiefungen (30) zum und einer Fordereinrichtung, die einen
Aufnehmen eines Raderpaares des darauf ab- Vertikalforderer (10) zum
Transportieren eines   50  zustellenden Fahrzeugs und eine Einrichtung
jeden Fahrzeugs nach oben in den oberen            (32, 34, 36, 38) zum
Befestigen und Losen der Bereich eines ausgewAhlten Parkgeschosses
Palette (20) an bzw. von der Fordereinheit (14) und einen
Horizontalforderer (14) zum Trans-       aufweist. portieren des Fahrzeugs
horizontal in der Lingsrichtung durch den oberen Bereich (Zu)  55  &
Parkvorrichtung nach Anspruch 4, bei welcher an die Stelle eines
ausgewihiten Parkplatzes       die Einrichtung zum Befestigen und Losen ein
(1Oa-10f) und dann nach unten in den ausge-        Paar Zapfen (32), die
von den entgegengesetz- wAhlten Parkplatz im unteren Bereich (ZL) des
ten Seiten der Palette (20) an jeder ihrer ant- 7    13                EP 0
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gogengesetzten Enden, ein Paar Haken (36),         espaces de garage etant
espaces I'un de I'au- die von der Fdrdereinheit getragen werden,
tre d'une distance qui est superieure & deux und eine von der Fordereinheit
getragene Be-       fois la hauteur des vehicules devant tre gares,
tatigungseinrichtung (38) zum  Bewegen der         dans le niveau
correspondant, afin de definir Haken in ihre Befestigungs- oder
Losestellun-   5  une zone inferieure (ZL) d'espaces de garage gon
bezalglich der Zapten aufweist.                pour recevoir les vehicules,
et une zone sup4- rieure (Zu) pour transporter les vehicules a un 6.
Parkvorrichtung nach einem der Ansprlche 1          espace de garage
selectionne dans la zone bis 5, beo welcher jede Horizontalfordereinheit
infdrieure; (14) einen Rahmen (16) zum Aufnehmen der  70       et des
moyens de transport comprenant un Palette (20) und ein Paar
Hydraulikzylinder        transporteur vertical (10) pour transporter cha-
(22) auf entgegengesetzten Seiten des Rah-         que vehicule vers le
haut jusqu'a la zone sup6- mens zum Bewegen des Rahmens in der verti-
rieure d'un niveau de garage selectionne, et un kalen Richtung aufweist.
transporteur horizontal (14) pour transporter le 16      vehicule
horizontalement dans la direction lon- 7. Parkvorrichtung nach einem der
AnsprUche 1          gitudinale & travers ladite zone superieure (Zu) bis
6, bei welcher die Fahrzeugtragvorrichtung     vers l'emplacement d'un
espace de garage ein Paar Stabe (118) fOr jedes Rad des Fahr-
selectionne (10a-rl), et ensuito vers le bas zeugs, die entweder in eine
zurOckgezogene         dans l'espace de garage selectionn4 dans la
Ruhestellung oder in eine ausgefahrene Be-  20     zone infdrieure (ZL) du
niveau de garage cor- triebsstellung auf entgogengesetzten Seiten
respondant; des jeweiligen Fahrzeugrades bewegbar sind,        caracteris6
en co que und eine Antriebseinrichtung (126, 128) zum        chacune
desdites colonnes verticales des ni- Bewegen der Stabe aufweist.
veaux de garage comprend une entr6e/sortie 26      distincte (6) pour la
colonne verticale respecti- 8  Parkvorrichtung nach Anspruch 7, bei welcher
ve, at un transporteur vertical distinct (10) adja- die Stibe (118)
schwenkbar an der Forderein-       cent a I'entree/sortie pour la colonne
verticale heit gelagert sind und die Antriebseinrichtung     respective,
afin de transporter un vehicule en- eonen Hydraulikmotor (126, 128) zum
Schwen-        trant dans ou quittant la colonne verticale res- ken eines
jeden Stabpaares aufweist.      30       pective vers ou en provenance d'un
desdits niveaux de garage superieur selectionne dans 9. Parkvorrichtung
nach einem der Ansprflche 1         la colonne respective; bis 8, bei
welcher das Bauwerk eine Vielzahl       et en ce que ledit transporteur
horizontal corn- an vertikalen Saulen von Seite an Seito ange-      prend
un ensemble transporteur horizontal dis- ordneten Parkgoschossen aufweist,
wobei jede   35  tinct (14) possedant un dispositif de support de vertikale
SMule  ihren  eigenen  separaten        vehicule (20) pour chaque niveau de
chaque Eingang/Ausgang (6) und separaten Vertikal-        colonne
verticale; forderer (10) hat und jedes GeschoB einer je-      ledit systbme
de garage permettant d'utiliser den vertikalen SMule seine eigene separate
pratiquement toute parcelle de terrain disponi- Horizontalfordereinheit
(14) hat.         40       ble afin d'obtenir un grand nombre d'espaces de
garage pour v6hicules automobiles. Revendications 2. Systbme de garage
selon la revendication 1 1. Systeme de parcage de vehicules automobiles
dans loquel chaque niveau de garage de la comprenant:
45      structure de batiment est constituee d'une plu- une structure de
batiment (2) possedant une        ralite d'unites modulaires (4) jointes
les unes pluralite d'elements structurels (4) partageant    aux autres,
chaque unit6 modulaire presentant Ia structure de batiment en au moins une
une structure de cadre ouverte en forme de colonne verticale de niveaux de
garage corn-       bolte possedant une hauteur superieure & portant un
niveau de garage au sol (SI) et au   50  deux fois la hauteur du vehicule
devant Otre moins deux niveaux de garage en etages (82,        gar6 au
niveau correspondant. S3) disposes verticalement a des hauteurs
croissantes, chaque niveau de garage posse-     3. Systeme de garage selon
l'une quelconque dant un plancher et un platond definissant en-     des
revendications 1 ou 2, dans lequel chacun tre eux au moins une ligne
d'espaces de gara-  55  desdits niveaux de garage comporte une paire ges
(10a-10f) s'4tendant dans une direction        de rails (26) & I'extremite
inferieure de la zone longitudinale du niveau correspondant;
inferieure du niveau respectif et s'dtendant lon- le plancher et le plafond
de chacun desdits        gitudinalement a travers, chacune desdites uni- 8
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t~s de transport horizontal (14) comportant des    comportent un moteur
hydraulique (126,128) roues (25) deplacees le long desdits rails pen-
pour faire pivoter chaque paire de barres. dant quo ledit dispositif de
support de vehicule (20) est 6leve par une commando verticale      9.
Systbme de garage selon l'une quelconque (22,23) de telle sorte que le
dispositif de sup-   5  des revendications 1 & 8, dans lequol la struc-
port de vehicule (20) at le vdhicule qu'il sup-    ture de batiment
comporte une pluralite desdi- porte sont deplaces a travers la zone
supdriou-    tes colonnes verticales de niveaux de garages re (Zu) du
niveau de garage sdlectionnd (Si -      situdes c8te-a-c8te, chaque colonne
verticale S3) jusqu' l'espace de garage sdlectionn4          4tant munie de
sa propre entree/sortie distincte (10-12f) dans la zone inferieure (ZL).
10       (6) et d'un transporteur vertical distinct (10), chaque niveau de
chaque colonne verticale 4. Systeme de garage solon l'une quelconque
dtant muni de son propre ensemble transpor- des revendications 1 a 3, dans
loquel ledit        tour horizontal (14) distinct. dispositif de support de
vehicule (20) corn- prend une palette possedant des emprointes   15 (30)
pour recevoir une paire des roues du v6hicule qu'il doit supporter, et des
moyons (32,34,36,38) pour attacher et detacher ladite palette (20) par
rapport A l'ensemble transpor- tour (14)
20 5. Systeme de garage selon la revendication 4, dans lequel les moyens
pour attacher et ddta- cher comprennent : une paire de broches (32)
ddpassant des c8t~s opposes de la palette  25 (20) a chacune de ses
extrdmit~s oppos~es, une paire de crochets (36) portes par ledit ensemble
transporteur, et un verin (38) porte par ledit ensemble transporteur pour
entrafner lesdits crochets vers leur position d'attache-  30 ment ou de
d~tachement par rapport auxdites broches. 6. Systhme de garage selon l'une
quelconque des revendications 1 & 5, dans lequel chacun   36 desdits
ensembles transporteurs horizontaux (14) comprend un cadre (16) pour
recevoir ladite palette (20), et une paire de vArins hy- drauliques (22)
sur des c8t~s oppos6s dudit cadre pour entraTner ledit cadre dans la direc-
40 tion verticale. 7. Systbme de garage selon 'une quelconque des
revendications 1 A 6, dans lequel ledit dispositif de support de vehicule
comprend   45 une paire de barres (118) pour chaque roue du vehicule at
pouvant Otre actionndes, soit en une position retract~e, de non
fonctionnement, soit en une position depassante, de fonctionne- ment, sur
les c8t~s oppos6s de la roue du   50 vehicule respective, et des moyens de
com- mande (126,128) pour actionner lesdites bar- res. &  Systhme de garage
solon la revendication 7,  56 dans loquel lesdites barres (118) sont
montoes de fagon A pouvoir pivoter sur l'ensemble transporteur, et lesdits
moyens de commands 9    


