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TITLE: Compact multi-tier parking garage and method for storing vehicles in

such a parking garage

FIELD AND BACKGROUND OF THE INVENTION

The invention relates to a multi-tier parking garage according to the
introductory portion of claim 1, to a method of using a multi-tier parking
garage according to the introductory portion of claim 9 to a multi-tier parking
garage according to the introductory portion of claim 10.

Such parking garages and such a method are known from US 5 049 022.
In such parking garages, vehicles without a driver or passengers are moved by
mechanized means between an elevator and parking positions, which allows
particularly compact storage of the vehicles. A vehicle resting on an elevator
platform is handed over from an elevator to a storage cell, parking stall or a
temporary parking bay for entering or getting out of a vehicle dolly or cart or
vice versa. However, driving into and/or out of such systems is difficult and
entering or getting out of a vehicle requires particular attention in view of the
passages in the temporary parking bay.

Other parking garages with mechanized means for displacement of
vehicles between the elevator and the parking positions are known from
NL 1028 760 C, CN 201268972Y, DE 201 20 030 U1, DE 200 08 728 U1 and
EP 0898 033 B1.

However, such mechanized means for displacing vehicles without
rotating the wheels are complicated and in many cases require the use of a
number of vehicle carriers equal to the number of vehicles the parking garage

can accommodate.
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SUMMARY OF THE INVENTION

It is an object of the present invention to provide a compact parking
garage which is more comfortable in use and allows easy storage and collection
of vehicles.

According to the invention, this object is achieved by providing a
parking garage according to claim 1. The invention can also be embodied in a
method according to claim 9.

Because the vehicle lifting position can be rotated from a position with
and end in driving direction facing the entrance path to a position in which the
same end faces the exit path, a vehicle can be driven in forward direction into
the entrance path (towards the elevator) and is transferred onto the exit path
in such a orientation that it can be driven out of the exit path (away from the
elevator) in forward direction. This facilitates use of the parking garage for
users and allows the entry and exit paths to connect to the elevator well in any
direction. In particular a combined (e.g. two lane) driveway may be provided
via which the parking garage can be entered and exited and therefore the
entrance and exit require little ground surface area and can conveniently be
adapted to meet city planning constraints, for instance if only a single
combined driveway connection to a public road is allowed or the entrance and
exit driveways need to connect to the public road in particular locations.

It is a further object of the invention to provide a method that allows
easy storage of vehicles in such a multi tier parking garage and in particular
facilitates driving into and out of the temporary parking bay for entering or
getting out of a vehicle reduces the risk of damage to shoe wear.

According to a further aspect of the invention, this object is achieved by
providing a parking garage according to claim 10.

Because in the filling position the filling projections substantially fill up
the passages of the temporary parking wheel support, driving a vehicle into

and out of the temporary parking bay does not involve driving over open
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passages which constitute holes in the tracks of the tires similar to pot-holes in
a road. Also, the risk of a driver or passenger damaging as shoe or becoming
injured, e.g. by straining an ankle, due to stepping onto or into one of such
passages is avoided.

Particular elaborations and embodiments of the invention are set forth
in the dependent claims.

Further features, effects and details of the invention appear from the

detailed description and the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 11is a schematic perspective view of an example of a parking garage
according to the invention;

Fig. 2 is a top plan view of the parking garage shown in Fig. 1;

Fig. 3 is a schematic top plan view of an elevator and adjacent parking
positions of the parking garage shown in Figs. 1 and 2;

Figs. 4-6 are schematic side views in cross-section along the line IV-IV
in Fig. 3 of an elevator and an adjacent parking space in subsequent operating
positions;

Fig. 7 is a schematic top plan view of a further example of a parking
garage according to the invention; and

Fig. 8 1s a schematic side view in cross-section along the line VIII-VIII in

Fig. 3.

DETAILED DESCRIPTION

Figs. 1 and 2 show a multi-tier parking garage 1 having a number of
pairs of parking spaces 2 (not all designated by a reference number) each
forming a floor surface area for one single parked vehicle. The parking spaces

2 are located on several tiers 3 above the ground floor. In this example, there
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are no parking spaces at the ground floor. However, parking spaces may also
be provided on the ground floor. Elevator wells 4 are provided in each of which
an elevator 5 (only one shown in Fig. 2) is displaceable vertically for delivering
vehicles 6 to the required tier 3 and collecting vehicles 6 from the tiers 3. The
elevator 5 has an elevator platform 7 to which supports for supporting a
vehicle 6 are mounted, for holding a vehicle 6 in a vehicle lifting position
laterally off-set to the side of an axis of rotation 8 of the elevator platform 7,
located centrally in the elevator well, so that the vehicle 6 is aligned with two
of the parking spaces 2 (one in front of the vehicle and the other one to the rear
of the vehicle) when oriented parallel to these parking spaces 2. From each
elevator platform 7, vehicles are displaceable to four pairs of parking spaces 2
adjacent to the respective elevator platform 7. The elevator platform 7 is
rotatable so that a vehicle 6 in the vehicle lifting position on the elevator
platform 7 is off-set to the side of the axis of rotation 8 of the elevator platform
7 and can be brought in any position in front of one of the parking spaces 2. It
is observed that the sets of parking spaces accessible for vehicles from a
common elevator may also be grouped in other configurations than the
configuration shown in Figs. 1 and 2. Moreover, it is also possible to provide
that the parking spaces are arranged around a lift well in different
configurations, e.g. each oriented in a different direction or groups of more
than two oriented in a common direction and/or that parking spaces are
accessible for vehicles from the elevator in less or more or other directions than
directions oriented orthogonally relative to each other.

Depending on the desired elevator capacity, the platform 7 can be
equipped for supporting one vehicle 6 off-set from the axis of rotation 8 of the
elevator platform 7 or two vehicles in vehicle lifting positions side by side on
opposite sides of the axis of rotation 8 of the elevator platform 7. Also when
arranged for supporting only one vehicle 6, the vehicle lifting position which is
off-set from the axis of rotation 8 of the elevator platform 7 to match the

lateral off-set of the parking spaces 2 allows the vehicle 6 to be rotated to a
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position in front of any of the parking spaces 2 by rotating the elevator
platform 7.

As shown in Figs. 3-6, the elevator 5 has a lifting structure 9 arranged
for moving the elevator platform 7 between at least two positions, each
vertically aligned with a different one of the tiers 3 for allowing a vehicle 6 to
be transferred from the elevator platform 7 to a parking space 2 of that one of
the tiers 3 and from that parking space 2 to the elevator platform 7. In the
present example, the lifting structure is in the form of mast 18 along which a
hydraulic cylinder 19 is mounted and a cable 20 fixed near a lower end of the
mast 18 and running over a pulley 20 at an upper end of the hydraulic cylinder
19. The hydraulic cylinder 19 is arranged such that the pulley 20 is movable
between an uppermost position near a top end of the mast 18 and a lowermost
position about half-way of the mast 18. As shown in Figs. 4-6, when the pulley
20 is in its lowermost position, the elevator platform 7 is in its lowermost
position near a lowermost end of the mast 18. When the pulley 20 is in its
uppermost position, the elevator platform 7 is in its uppermost position near a
top end of the mast 18. The elevator platform 7 is guided along the mast 18 by
a cart 21 with wheels 22 running along the mast 18. Because the lifting
structure 9 includes vertical guide 18 and the elevator platform 7 has a cart 21
running along the guide 18, the elevator platform 7 can withstand large
moments in vertical and horizontal planes relative to the mast 18 without
compromising operation. However, other lifting structures may be applied as
well, such as a scissor lift or a hydraulic cylinder dirvectly attached to the
elevator platform.

The vertical guide 18 is pivotably suspended for allowing the rotation of
the elevator platform 12 in unison with rotation of the vertical guide 18. Thus,
the weight of the suspension and a drive for driving the rotation do not have to
be lifted.

Rotation of the elevator platform 7 about central vertical axis 8 is driven

by rotating the lifting structure by means of a drive 33 engaging a gear wheel
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23 fixed to a base portion of the vertical guide 18 so as to be rotatable with the
vertical guide 18 about a center line of the gear wheel 23 coaxial with the axis
8 of rotation about which the vertical guide 18 and the elevator platform 12
are rotatable. Thus, all main drives can be arranged at the foot of the elevator
5. However, it is also possible to provide that the elevator platform is rotatable
relative to the lifting structure.

The elevator 5 includes a cantilever 10 movable between an extended
position 10' (see Figs. 5 and 6) extending into a position overlapping the
parking space 2 for holding a vehicle 6 in a parking position above the parking
space 2 and a retracted position 10 (see Figs. 3 and 4) for holding a vehicle 6 in
a vehicle lifting position above the elevator platform 7. Thus, the mechanized
means for the displacement of vehicles 6 between the elevator 5 and the
parking spaces 2 are part of the elevator structure 5 which facilitates
installation and can be powered from the elevator structure 5. This reduces
complexity and the number of separate items to be installed into the parking
garage 1. The integration of the mechanized means for the displacement of
vehicles between the elevator and the parking spaces in the elevator structure
also facilitates the addition of further tiers to an existing parking garage.

In this example, the cantilever 10 consists of two cantilever members
11, 12 that are guided relative to each other and the elevator platform 7 for
movement in displacement directions 13, so that a vehicles 6 can be brought to
and collected from two opposite pairs of parking spaces 2 horizontally at tier 3
with the elevator platform 7 in the same orientation about the vertical axis 8.
The first cantilever member 11 is an intermediate member guided for
horizontal movement only relative to the elevator platform 7 by a first guide
14, while the second cantilever member 12 is guided for horizontal movement
only relative to the first cantilever member 11. The guides preferably include
ball or roller bearings. For driving displacement of the cantilever members,
preferably hydraulic cylinders are mounted between the second cantilever

member and the first cantilever member and between the first cantilever
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member and the elevator platform. However, other drive means, such as a rack
and pinion drive or a linear motor or a cylinder combined with a cable drive
converting movement of one of the cantilever members into a corresponding
movement of the other cantilever member may also be applied.

In this example, the second cantilever member 12 also constitutes an
elevator wheel support for supporting the supported vehicle via its wheels. The
parking spaces 2 each have parking wheel supports 15 for supporting the
supported vehicle 6 via its wheels. The lifting structure 9 is arranged for
moving the elevator platform 7 near each of the tiers 3 between a vehicle
carrying level (see Figs. 4 and 5) and a non vehicle carrying level (see Fig. 6)
below the vehicle carrying level.

As s illustrated by Figs. 3-6, the elevator wheel supports 12 and the
parking wheel supports 15 are arranged for allowing the cantilever 10 to move
from its retracted position 10 to its extended position 10' shown in Fig. 5 in
which the elevator wheel support 12 supports wheels of the vehicle 6 in
positions above and free from the parking wheel supports 15, while the
elevator platform 7 is at the vehicle carrying level near the tier 3.

The elevator wheel supports 12 and the parking wheel supports 15 are
further arranged for allowing the elevator wheel supports 12 to subsequently
move downwardly until the wheels of the vehicle 6 are supported by the
parking wheel supports 15 and the elevator wheel supports 12 are free from
the wheels of the vehicle 6 supported by the parking wheel support 15, while
the elevator platform 7 descends from the vehicle carrying level to the non
vehicle carrying level near the same tier 3, as is illustrated by the
displacement of the cantilever 10 from the position shown in Fig. 5 to the
position shown in Fig. 6 relative to the stationary mounted parking wheel
supports 15.

With the elevator platform 7 at the non vehicle carrying level (Fig. 6),
the cantilever 10 can be moved back from its extended position 10’ to its

retracted position 10 as shown in Fig. 4, but at the lowered position as shown
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in Fig. 6. The described displacements can also be carried out in opposite
direction and order for collecting a vehicle supported by one of the parking
wheel supports 15.

Thus, a simple vertical movement of the elevator wheel support 12 is
sufficient for transfer of a vehicle from the elevator wheel support 12 to the
parking wheel support 15 or back and the extendable cantilever 10 allows the
vehicle to be displaced horizontally between positions on one of the parking
wheel supports 15 and a position on top of the elevator platform 7, with all the
functionality integrated in the elevator assembly and no need for installing
driven moving parts in the parking spaces 2.

In the present example, the elevator wheel supports 12 and the parking
wheel supports 15 are arranged for allowing the elevator wheel support 12 to
pass underneath the parking wheel supports 15 if the elevator platform 7 is at
the lower, non vehicle carrying level and while the cantilever 10 moves from
its extended position 10' to its retracted position 10. Thus, the elevator wheel
support 12 can be of a simple fixed design. However, if the elevator wheel
support has for example retractable or collapsible parts, the elevator wheel
support does not need to be capable of passing underneath the parking wheel
supports.

Furthermore, in the present example, the elevator wheel supports 12
have support fingers 16 (not all designated by a reference number) having free
ends and projecting in directions transverse to the horizontal directions 13 in
which the cantilever 10 is movable between the extended and retracted
positions. The parking wheel supports 15 have passages 17 (not all designated
by a reference number) having open ends. The fingers 16 and the passages 17
are arranged for allowing most of the fingers 16 to each pass through one of
the passages 17 while the elevator platform 7 moves between the vehicle
carrying level and the non vehicle carrying level as can be seen in Figs. 5 and
6. Thus, the fingers 16 supporting wheels of a vehicle 6 can easily pass

downwards through the passages 17 of the parking wheels support 15 for
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releasing from the wheels of the vehicle 6 and leaving the vehicle 6 supported
by the parking wheels support 15. Passing the fingers 16 each upwards
through one of the passages 17 allows the vehicle to be picked up from the
parking wheel support 15. Preferably, the passages 17 in between the fingers
of the parking wheel supports 15 for supporting wheels of a vehicle are small,
e.g. less than one third or a quarter of the width of the fingers of the parking
wheel supports 15 and/or less than 4, 3 or 2 cm, and preferably these fingers
have generally flat upward facing surfaces, so that the tires of the vehicles are
not subjected to high local pressure over a prolonged period of parking time.

The lifting structure 9 is arranged for driving displacement of the
elevator platform 7 near each of the tiers 3 between the vehicle carrying level
and the non-vehicle carrying level. Thus, the vertical displacement of the
elevator wheel support 12 relative to the parking wheel support 15 for
transferring a vehicle to one of the parking wheel supports 15 or for picking up
a vehicle from one of the parking wheel supports 15 can be driven by the same
lifting structure 9 that also drives displacement of the elevator platform from
one tier to the other and/or to the ground floor.

Since the cantilever 10 is extendable from the elevator platform 7 in
mutually opposite directions 13, a vehicle supported by any of the elevator
wheel supports 12 can be transferred to any of the parking spaces 2 and if
transport capacity of an elevator having only one of the cantilevers 10 is
sufficient, the elevator 5 may be equipped with a single cantilever 10 with a
single elevator wheel support 12 only, while maintaining the capability of
delivering to and collecting from all of the parking spaces 2.

It is noted that a car to be parked can for instance be driven into an
entry position 24 (see Fig. 3) on an entrance pathway as schematically
designated by arrow 26. The entry position 24 may be equipped with wheel
supports 15 identical to the parking wheel supports 15. A car can simply be
driven into the entry position 24 forward in its normal driving direction, which

facilitates dropping off of the car to be parked. The driver and any passengers
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then leaves or respectively leave the car so that the area of the parking garage
where the cars are parked does not have to be accessible to the public and does
not have to meet safety requirements applicable to areas accessible to the
general public. The vehicle to be parked is then picked up from the entry
position 24 in the same manner as it is picked up from a parking space 2,
transferred onto the elevator platform 7 and transferred from the elevator
platform 7 to an available parking space 2 at the same level or at the level of
another tier 3.

Asis shown in Fig. 3, the parking garage 1 also has an exit path 27
starting from a vehicle collecting position 25, where a driver and any
passengers can enter the vehicle retrieved from the parking garage. The
vehicle lifting position and the parking spaces 2 are arranged for supporting a
vehicle on the elevator platform 7 in line with each of the parking spaces 2.
For some of the parking spaces 2, the elevator platform 7 needs to be in a first
position to bring the vehicle lifting position in line with that parking space 2.
For other ones of the parking spaces 2, the elevator platform 7 needs to bein a
second position rotated relative to the first position about the vertical line 8
about which the elevator platform 7 is rotatable, to bring the vehicle lifting
position in line with that parking space 2.

The vehicle lifting position and the entrance and exit paths 26, 27 are
arranged for allowing supporting a vehicle on the elevator platform 7 in line
with the entrance path 26, a first end of the vehicle lifting position in the
driving direction facing the entrance path 26 when the elevator platform 7 is
in an entry position and for allowing supporting a vehicle in line with the exit
path 27, the same first end of the vehicle lifting position in the driving
direction facing the exit path 27, when the elevator platform 27 is in an exit
position rotated relative to the entry position.

Thus, a vehicle may be transferred from the entrance path 26 to the
vehicle lifting position in a forward direction; and transferred from the vehicle

lifting position to a parking space 2 in a forward or rearward direction. When a
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vehicle is collected from the parking garage, its may be transferred from its
parking space 2 to the vehicle lifting position in a rearward or, respectively,
forward direction; and regardless of the direction in which it was transferred
from the parking space 2, be transferred from the vehicle lifting position to the
collecting position 25 in the exit path 27 in the forward direction.

Thus, regardless of the direction in which the entry and exit paths
connect to the elevator well, users can always drive vehicles to a drop off point
24 in the entry path 26 in a forward direction and drive away from a collection
point 25 in the exit path 27 in a forward direction as well. In particular, as
shown in the present example, a combined driveway (e.g. with an entry lane
and an exit lane or a single lane for a small garage) may be provided via which
the parking garage can be entered and exited. Thus, the entrance and exit
require little ground surface area and can conveniently be accommodated to
city planning constraints, for instance if only a single combined driveway
connection to a public road is allowed or if the entrance and exit driveways
need to connect to the public road in particular locations.

For a compact, efficient configuration, it is advantageous if, as in the
present example the elevator platform 7 is rotatable from a first position with
the vehicle lifting position in line with some of the parking spaces 2 to a second
position with the vehicle lifting position in line with other ones of the parking
spaces 2 over a half turn (180°) about the vertical line 8 of the elevator
platform 7 and that the elevator platform is rotatable from the entry position
to the exit position over a half turn about the vertical line 8 of the elevator
platform 7 as well.

In this example, the parking spaces 2 are arranged pairwise in side by
side positions. These pairs of parking spaces are circumferentially distributed
around the elevator well 4. The elevator platform 7 is rotatable about the
vertical axis 8 from a first position for bringing the vehicle lifting position in

line with a left one of the parking spaces 2 of a pair of the parking spaces 2 to
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a second position for bringing the vehicle lifting position in line with a right
one of the parking spaces 2 of the respective pair over a half turn.

In Fig. 7, an alternative example of a parking garage 101 according to
the invention 1s shown. In this example, a cart 128 is provided on which cars to
be parked or collected can be transferred from an entry to an elevator well 104
or from an elevator well 104 to an exit. This allows a parking garage to be of a
larger horizontal size and to have a plurality of elevators, while users can still
drop off and collect cars a limited number of positions. The cart 128 has a
chassis that allows the cart to turn about a vertical axis, while otherwise
stationary. Thus, vehicles can also be transported to elevators that are not
directly adjacent straight entry and exit paths 126, 127. Transfer of vehicles to
and from all of the parking spaces 102 can be performed by the respective
adjacent elevators.

In Fig. 8, one of the parking wheel supports 15 that constitutes a
temporary parking wheel support in line with the entry path 26 is shown. The
parking wheel support that constitutes a temporary parking wheel support in
line with the exit path 27 is preferably of the same construction. The parking
garage 1s further provided with a filling member 29 having filling projections
30 (not all designated by a reference numeral) dimensioned and arranged with
mutual spacings allowing the filling projections 30 to project into the passages
17 of the temporary parking wheel support 15. The filling member 29 is
movable between a first filling position in which the filling projections 30
project into the passages 17 of the temporary parking wheel support 15 and
having topmost surfaces substantially at a common level with an upper
surface of the surfaces between the passages 17 of the temporary parking
wheel support 15 and a retracted position (shown in Fig. 8) leaving a space 32
under the temporary parking wheel support 15 free for allowing the fingers 16
of the elevator wheel support 12 to pass horizontally underneath the

temporary parking wheel support 15 towards and away from the passages 17.
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In this example, the movability of the temporary parking wheel support
15 1s in a vertical direction, the temporary parking wheel support 15 being
supported by a scissor lift 33. However, for vertical movement, also other types
of lifts may be provided and for clearing the space 32 under the temporary
parking wheel support 15, the filling member 29 may also be moved in a
vertical direction.

Although certain presently preferred embodiments of the present
invention have been specifically described herein, it will be apparent to those
skilled 1n the art to which the invention pertains that variations and
modifications of the various embodiments shown and described herein may be
made without departing from the spirit and scope of the invention.
Accordingly, it is intended that the invention be limited only to the extent
required by the appended claims and the applicable rules of law. Several
features have been described as part of the same or separate embodiments.
However, it will be appreciated that the scope of the invention also includes
embodiments having combinations of all or some of these features other than

the specific combinations of features embodied in the examples.
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Claims

1. A multi-tier parking garage for vehicles, the parking garage
comprising:

at least one tier, the or each tier including a pair of parking spaces, each
for accommodating one vehicle; and

an elevator having an elevator platform rotatable about a vertical axis
and having a vehicle lifting position for supporting a vehicle oriented in a
driving direction with a lateral off-set to said vertical axis and a lifting
structure, the lifting structure being arranged for moving the elevator
platform between at least two positions, at least one of which is vertically
aligned with the at least one tier for allowing a vehicle to be transferred from
the elevator platform to the parking space of said tier and from said parking
space to said elevator platform;

wherein the vehicle lifting position and said parking spaces are
arranged for allowing a vehicle to be supported on the elevator platform in line
with each of the parking spaces;

characterized by an entrance path and an exit path for vehicles;

wherein the vehicle lifting position and the entrance and exit paths are
arranged for allowing a vehicle to be supported on the elevator platform in line
with the entrance path, a first end of said vehicle lifting position in said
driving direction facing said entrance path, when the elevator platform is in an
entry position and for allowing a vehicle to be supported in line with the exit
path, said first end of said vehicle lifting position in said driving direction
facing said exit path, when the elevator platform is in an exit position rotated

about the vertical axis relative to said entry position.

2. A parking garage according to claim 1, wherein the elevator platform

is rotatable from a first position for bringing the vehicle lifting position in line
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with some of the parking spaces to a second position for bringing the vehicle
lifting position in line with some other ones of the parking spaces over at least

a half turn about the vertical axis of rotation of the elevator platform.

3. A parking garage according to claim 2, wherein the parking spaces
are arranged pairwise in side by side positions said pairs of parking spaces
being circumferentially distributed around an elevator well, wherein the
elevator platform is rotatable over a half turn about said vertical axis from a
first position for bringing the vehicle lifting position in line with a left one of
one of the pairs of parking spaces to a second position for bringing the vehicle
lifting position in line with a right one of the parking spaces of the respective

pair.

4. A parking garage according to any of the preceding claims, wherein
the elevator platform is rotatable from said entry position to said exit position

over a half turn about said vertical axis of rotation.

5. A parking garage according to any of the preceding claims, wherein
the cantilever is extendable from the elevator platform in mutually opposite

directions.

6. A parking garage according to any of the preceding claims, wherein
the lifting structure includes vertical guide and wherein the elevator platform

has a cart running along the guide.

7. A parking garage according to claim 6, wherein the vertical guide 1s
pivotably suspended and coupled to the elevator platform for allowing the

rotation of the elevator platform in unison with rotation of the vertical guide.
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8. A parking garage according to claim 7, further comprising a gear
wheel fixed to a base portion of the vertical guide so as to be rotatable with the
vertical guide about a center line of the gear wheel coaxial with a pivot axis
about which the vertical guide is rotatable and a drive engaging the gear when

for driving rotation of the gear wheel.

9. A method for parking a car in a multi-tier parking garage for vehicles,
the parking garage comprising:

at least one tier, the or each tier including a pair of parking spaces, each
for accommodating one vehicle; and

an elevator having an elevator platform rotatable about a vertical axis
and having a vehicle lifting position for supporting a vehicle oriented in a
driving direction with a lateral off-set to said vertical axis and a lifting
structure, the lifting structure being arranged for moving the elevator
platform between at least two positions, at least one of which is vertically
aligned with the at least one tier for allowing a vehicle to be transferred from
the elevator platform to the parking space of said tier and from said parking
space to said elevator platform;

wherein the vehicle lifting position and said parking spaces are
arranged for allowing a vehicle to be supported on the elevator platform in line
with each of the parking spaces;

characterized in that the parking garage further comprises an entrance
path and an exit path for vehicles;

wherein the vehicle lifting position and the entrance and exit paths are
arranged for allowing a vehicle to be supported on the elevator platform in line
with the entrance path, a first end of said vehicle lifting position in said
driving direction facing said entrance path, when the elevator platform is in an
entry position and for allowing a vehicle to be supported in line with the exit

path, said first end of said vehicle lifting position in said driving direction
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facing said exit path, when the elevator platform is in an exit position rotated
about the vertical axis relative to said entry position; and

wherein a vehicle is transferred from said entrance path to said vehicle
lifting position in a forward direction; transferred from said vehicle lifting
position to a parking space in a forward or rearward direction; transferred
from said parking space to said vehicle lifting position in a rearward or,
respectively, forward direction; and transferred from said vehicle lLifting

position to said exit path in said forward direction.

10. A multi-tier parking garage for vehicles, comprising:

at least one tier, the or each tier including at least one parking space for
one parked vehicle; and

an elevator having an elevator platform for supporting a vehicle and a
lifting structure, the lifting structure being arranged for moving the elevator
platform between at least two positions, at least one of which is vertically
aligned with the at least one tier for allowing a vehicle to be transferred from
the elevator platform to the parking space of said tier and from said parking
space to said elevator platform;

wherein the elevator includes a cantilever movable between an extended
position extending into a position overlapping the parking space for holding a
vehicle in a parking position above the parking space and a retracted position
for holding a vehicle in a vehicle lifting position above the elevator platform,

wherein the elevator platform has elevator wheel supports for
supporting the supported vehicle via its wheels;

wherein the parking space has parking wheel supports for supporting
the supported vehicle via its wheels;

wherein the lifting structure is arranged for moving the elevator
platform near at least one of said tiers between a vehicle carrying level and a

non vehicle carrying level below said vehicle carrying level; and



10

15

20

25

30

WO 2018/190710 PCT/NL2018/050223

18

wherein the elevator wheel support and the parking wheel supports are
arranged for allowing:

- with the elevator platform at said vehicle carrying level near said tier,
said cantilever to move from its retracted position to its extended position in
which the elevator wheel support is above and free from the parking wheel
supports,

- while the elevator platform descends from said vehicle carrying level to
said non vehicle carrying level near the same tier, the elevator wheel supports
to subsequently move downwardly until the wheels of the vehicle are
supported by the parking wheel supports and the elevator wheel supports are
free from wheels of the vehicle supported by the parking wheel support, and

- with the elevator platform at said non vehicle carrying level, said
cantilever to move from its extended position to its retracted position ,

wherein the elevator wheel support and the parking wheel supports are
arranged for allowing, with the elevator platform at said non vehicle carrying
level while said cantilever moves from its extended position to its retracted
position, the elevator wheel support to pass underneath said parking wheel
supports,

wherein the elevator wheel supports comprise support fingers having
free ends and projecting in directions transverse to directions in which said
cantilever 1s movable between said extended and retracted positions,

wherein said parking wheel supports have passages having open ends,
and wherein said fingers and passages are arranged for allowing said fingers
to pass through said passages while the elevator platform moves between said
vehicle carrying level and said non vehicle carrying level,

characterized in that at least one of said parking wheel supports
constitutes a temporary parking wheel support in line with an entry or exit
path and further comprising a filling member having filling projections
dimensioned and arranged at mutual spacings allowing the filling projections

to project into said passages of said temporary parking wheel support, said
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filling member being movable between a first filling position in which said
filling projections project into said passages of said temporary parking wheel
support and having topmost surfaces substantially at a common level with an
upper surface of said temporary parking wheel support and a retracted
position leaving a space under said temporary parking wheel support free for
allowing said fingers of said elevator wheel support to pass horizontally
underneath said temporary parking wheel support towards and away from

said passages.

11. A parking garage according to claim 10, wherein the lifting structure
is arranged for driving displacement of the elevator platform near at least one
of said tiers between the vehicle carrying level and the non-vehicle carrying

level.
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