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(57) Abstract: A system and method for providing a multi level, vertical and
horizontal (VH) elevator that can move to a pre-designated parking slot or park-
ing space within an automated parking garage and remove at least one car or
vehicle that is positioned in front of a desired car or vehicle that is parked be-
hind the at least one car or vehicle, wherein a multi-level VH elevator is used
to permit the storage of at least one car on at least one level of the VH elevator
that can be immediately replaced in the slot after a desired car is placed on a
VH elevator position that corresponds to the pick up position.
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AUTOMATED PARKING SYSTEM FOR VEHICLES

RELATED APPLICATIONS

This application claims priority from U.S.
Provisional Patent Application Serial No. 60/921,406

3 which was filed on April 2, 2007.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to automated parking
10 systems, and more particularly, to a method and system
for decreasing the time associated with retrieving and

parking automobiles in an automated parking facility.

2. Description of the Related Art

13 According to the International Parking Institute in
Fredericksburg, Virginia, parking is a $26 billion
industry. According to the institute, there are
approximately 40,000 parking garages and other facilities
with 105 million parking spaces between them. In the

20 article “Park It! NYC 2007 ” published in Park It!

Guides, Margot J. Tohn describes that there are 1,110

off-street parking garages and lots in Manhattan, New

York, with a total of 104,000 parking spaces. However,

most motorists complain that this number of parking
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spaces in Manhattan 1s insufficient. According to

surveys completed by the National Parking Association, a
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trade organization based in Washington, the average cost
of building a parking spot averages about $14,000
nationally and about $18,000 in the New York area.

There is a proliferation of high-rise condo
construction in major urban areas and typically these
types of construction have small footprints that do not
offer enough room for traditional garages. Urban
theorists and policy makers are increasingly studying the
effects of parking on traffic, development, pollution and
energy efficiency. 1In addition, developers, urban
planners and architects are discussing new ideas/ways to
manage automobiles even when the automobiles are
stationary, such as via the use of automated garage
systems.

One such system is designed by AutoMotion Parking
Systems LLC (“AutoMotion”). This system is the latest
trend in high-end luxury condos, because of its ability
to maximize space, its cutting edge technology, and the
convenience to users or drivers. The AutoMotion system
integrates laser and computer technology with
conventional elevator components to offer a parking
solution that eliminates most of the drawbacks of
conventional parking and doubles, sometimes tripling the
capacity of similarly sized conventional garages.
According to AutoMotion, this system requires a driver to

perform three steps, i.e., park, swipe and leave, which
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are all the driver needs to do when parking a car in an
AutoMotion parking lot, after which the automatic parking
system takes over.

Apparently, the AutoMotion system provides

5 developers with the benefit of a compact and customizable
design, which often allows for the creation of a parking
éysfem where a conventional garage would not fit. For
example, in one particular parking lot, the developers
were able to transform a 100 car capacity parking lot

10 into a 67 car automated parking garage, a 24 unit
apartment building, and ground floor retail space because
of the compact design of the AutoMotion system. As a
result, the developer was able to build a residential
building and retail space that required the loss of only

15 33 parking spaces.

Specific operation of the AutoMotion system is as
follows. The driver enters through a traditional
overhead garage door, parks the vehicle on a pallet
inside an “entry and exit room”, swipes his credit card

20 or magnetic key, takes a receipt, and walks away. Sensors

scan the entry/exit room and make sure there is no one

inside. Lasers analyze the dimensions of the vehicle to
determine if it will fit in the system and where to place
the car. Once the sensors determine everything is ok to

proceed, the pallet with the car upon it, which sits on a

1ift, lowers or raises the vehicle into the system.
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At this point, control of the parking process is
managed by the main component of the system, i.e., a
storage and retrieval unit (“SRU”). Using a “Quick
Exchange” system, the pallet with the car is rolled from
the 1lift onto the SRU and the empty pallet from the SRU
replaces the occupied one on the lift. The lift returns
to the entry/exit room with an empty pallet and is ready
to receive the next vehicle. Meanwhile, the SRU,
essentially an elevator on tracks, begins the process of
storing the vehicle in one of the spots. When the SRU
reaches the spot where the car is being placed the “Quick
Exchange” process is repeated and the empty pallet from
the rack is replaced with the occupied pallet. The SRU
returns, with the empty pallet, back to the 1lift to
accept the next car to park.

When the driver returns to pick up his car, he
swipes his credit card or magnetic key again, which
reinitiates the retrieval process. The system, using the
credit card or magnetic key information to identify the
appropriate vehicle (or more accurately the appropriate
pallet) begins the retrieval process. The SRU travels
back to the spot where the car was stored and the process
is reversed.

According to AutoMotion, this process for retrieving
an automobile can occur in less than three minutes. The

advantages associated with such a system are thus clear.
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For the developer, automated parking garages offer cost
advantages in construction and operation. By omitting
ramps and walkways, about twice as many cars can be

tucked into the space. Labor and insurance costs are

W

lower, and getting cars in and out of a parking garage
occurs much faster.

Such a conventional method of placing cars on
pallets for subsequent lifting into storage spots uses
elevators that move both horizontally and vertically, and
10 for then loading the pallet bearing the automobile into a

parking slot has a clear problem, i.e., speed of auto
delivery. That is, there is room for improvement. Such
conventional methods for parking automobiles load cars in
a one or two deep arrangement, on either side of a
15 vertical and horizontal (VH) elevator. It is clear that
such a system works rapidly or optimally when implemented
in a system in which cars are placed in a one-car-deep
arrangement. However, when cars are loaded in a two deep
arrangement, i.e., one behind the other, and the deeper
20 car must be retrieved, the VH elevator must first pick
the pallet that is located closet to the shaft in which
the elevator moves, i.e., the VH elevator shaft, remove
the pallet to a vacant space located elsewhere in the
service quadrant of the elevator and then return to
retrieve the deeper pallet to deliver the associated car

to the pick up position. This process requires two
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cycles to retrieve the desired car. Naturally, it will
be appreciated that such a dual cycle process consumes
time to retrieve and deliver a car or vehicle. The
problem is further compounded for a three-car-deep

arrangement, and so on.

SUMMARY OF THE INVENTION

Disclosed is a system and method for providing a
multi level, vertical and horizontal (VH) elevator that
can move to a pre-designated parking slot or parking
space within an automated parking garage and remove at
least one car or vehicle that is positioned in front of a
desired car or vehicle that is parked behind the at least
one car or vehicle. The disclosed system and method uses
a multi-level VH elevator that permits the storage of at
least one car on at least one level of the VH elevator
that can be immediately replaced in the slot after a
desired car is placed on a VH elevator position that
corresponds to the pick up position.

The powered equipment resides on the VH elevator
itself. As a result, modification of existing systems
may be performed easily with minimal retrofitting to the
remainder of the system. In accordance with the system
and method, the pallets can be withdrawn from “slots” or
placed into slots by the use of worm gear driving screws

attached to pallets or at least one sprocket gear driving
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chain that moves or places the pallets into position.
Alternatively, conventional hydraulics can move or place
the pallets into position. The multi-level VH elevator
can have a top “over run” or bottom “pit”, depending on
local building conditions, zoning height limits, or
ground water levels, for example.

The disclosed system and method advantageously
permits the achievement of an even greater parking
density than currently achieved by the conventional
parking systems, i.e., one aisle can be used for the VH
elevator so as to cover 6 or more spaces horizontally.
Conventional systems are only permitted to cover 4
horizontal spaces. In addition, the system and method
permit a reduction of the costs associated with operating
an automated parking system. Moreover, the time to
retrieve a vehicle is reduced because the cycle time
associated with moving and placing cars in the
conventional manner is eliminated.

Other objects and features of the present invention
will become apparent from the following detailed
description considered in conjunction with the
accompanying drawings. It is to be understood, however,
that the drawings are designed solely for purposes of
illustration and not as a definition of the limits of the
invention, for which reference should be made to the

appended claims. It should be further understood that
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the drawings are not necessarily drawn to scale and that,
unless otherwise indicated, they are merely intended to
conceptually illustrate the structures and procedures

described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other advantages and features of
the invention will become more apparent from the detailed
description of the preferred embodiments of the invention

10 given below with reference to the accompanying drawings
in which:

FIG. 1 is an illustration of cut-away isometric view
of an exemplary pallet upon which parked cars are stored
and/or moved;

15 FIG. 2 is an illustration of a gearmotor with pinion
for driving the pallet of FIG. 1 though meshing of the
pin and teeth of the pallet rack;

FIG. 3 is an illustration of a conventional comb
system platform;

20 FIG. 4 is an illustration of a conventional comb

system dolly;

FIG. 5(a) is a schematic block diagram of the
extended VH elevator in accordance with the contemplated
embodiments;

FIG. 5(b) is an alternative embodiment of the

extended VH elevator of FIG. 5(a);
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FIG. 6 is an exemplary block diagram of a
multilevel, multi-depth automated parking garage in which
the method and system of the invention can be
implemented; and
) FIG. 7 is an exemplary plan view of the multilevel,

multi-depth automated parking garage of FIG. 1.

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS

Disclosed is a system and method for providing a

10 multi level, vertical and horizontal (VH) elevator that
can move to a pre-designated parking slot or parking
space within an automated parking garage and remove at
least one car or vehicle that is positioned in front of a
desired car or vehicle that is parked behind the at least

15 one car or vehicle. The system and method uses a multi-
level VH elevator that permits the storage of at least
one car on at least one level of the VH elevator that can
be immediately replaced in the slot after a desired car
is placed on a VH elevator position that corresponds to

20 the pick up position.

In general, there are four known types of transport
systems that are in used for automatically parking
vehicles, i.e., (1) separate transport devices for
vertical movements (“1lifts”) and horizontal movement
(“shuttles”), (ii) single transport devices that provide

both vertical movement and horizontal movement in one
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device (“trans-1ift”), circular transport devices and
(iv) rotary lifts.

Typically, the vehicle pallet is manufactured from a
product that is sufficiently strong enough to support an
‘automobile, such as galvanized steel. The vehicle pallet
is incorporated into the system to transport the vehicle
to and from a specific parking space. In addition, the
pallet is dimensioned such that it can accommodate 100
percent of all passenger yehicles, such as.7 feet wide by
19 feet in length.

One example of a vehicle pallet utilized within a
parking garage provided with the system and method of the
invention is shown in FIG. 1. As shown in FIG. 1, the
pallet may include wheels to run in the horizontal rail
system of the elevators, entrance and exit portals, and
storage stalls. The wheeled bogies of the wheel
locations provides for weight acceptance and smoéth
passage between the extend VH elevator and the storage
stalls. The wheel bogies and pallet strengthening bar is
under the typical wheel width of the cars that will be
parked. The configuration of the pallet in accordance
with the contemplated embodiment also includes a toothed
rack on the underside that meshes with a drive mechanism,
such as gearmotor-driven pinions imbedded within the
storage stalls, elevator decks, and entrance and exit

portals.
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The gearmotor-driven pinion mechanisms are imbedded
in the rail system in the manner shown in FIG. 2. Here,
the gearmotor drive mechanism is spring mounted because
there is no certainty of exact meshing of pinion teeth
and rack teeth when a pallet is passed to or from the
elevator to a storage stall or entrance or exit portal,
or between inboard and outboard storage stalls. If they
do not mesh, the receiving gearmotor will be forced down
so its pinion teeth, not meshing with the rack teeth,
will ride on the tops of the rack teeth. When the
delivering pinion loses contact with the last tooth of
the rack, the pallet will momentarily stop, at which time
the receiving pinion teeth will continue rotating and
rise into the rack tooth dedendum (bottom).

Another type of platform is a slotted rack or comb
system. Here, the platform is typically raised above the
facility surface to accommodate dolly access under the
vehicle, as shown in FIG. 3.

A dolly is a motorized device that is typically used
in the comb system to transport the vehicle in a
horizontal direction. This device operates in
conjunction with the vertical elevator and can be
utilized to transport the vehicle to and from the
specific parking space. The dolly, powered by a device,
such as an electric motor, slides under the vehicle and

elevates it off the 1lift with steel arms. The dolly then
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transports the vehicle to the specific parking space and
sets the vehicle onto a pallet or brackets set in a comb-
like formation, as shown, for example, in FIG. 4. It
should be understood that the operation of the dolly is
separate from the extended VH elevator use in the system
and method of the invention and that the dolly can park
or retrieve a vehicle while the VH elevator continuesbto
the next park process.

In conventional automatic parking facilities, lifts
are incorporated into an automated parking garage to
transport vehicles vertically between levels. The 1lift
is typically located adjacent to a transport aisle and
has a depth that corresponds to the depth of a parking
space.

In general a single lift is an industrial device
that is configured to provide a weight capacity of
approximately 5750 pounds for the vehicle plus a pallet
weight of approximately 1500 pounds and a tested safety
factor commonly of four times the normal load as required
by American Society of Mechanical Engineers (ASME) code
for the machinery. 1In one configuration, the lift is at
a fixed location and does not move horizontally, where
the single lift operates independently of all other
devices within an Automated Parking Facility for maximum

delivery times.
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Another configuration of the lift is called a
TransLift or stacker crane. Here, such a lift raises the
vehicle vertically while simultaneously moving in a
horizontal direction. The device is typically mounted on
fixed rails and moves in an atrium that is located at the
interior of the storage vault of an automated parking
facility with one or more rows of parking spaces on each
side. 1In accordance with the system and method of the
invention, such a Translift is modified so as to provide
the above-described extended VH elevator. Here, the
extended elevator is configured to provide a weight
capacity of approximately three times 5750 pounds, plus
three times a pallet weight of approximately 1500 pounds.

Automated parking garages may also use a shuttle,
which is a motorized pallet on wheels in a guide rail
used to transport the vehicle horizontally o and from
the specific parking space. It is the dolly, however,
that moves the vehicle in and out of the specific parking
space. Typically, shuttles operate on guide rails in a
transport aisle at each level of the vehicle parking
space. Upon arrival at the computer designated parking
space or at the transfer compartment, the vehicle is
transferred by the dolly or other mechanical means onto
the shuttle. This device is driven by an electric motor
and controlled by a main control device (PCT or PLC).

The operation of this device is independent of all other
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devices within the system, such as the 1lift, thus
allowing the park/retrieve mode to continue separately.

FIG. 5(a) is a schematic block diagram of the
extended VH elevator in accordance with a cohtemplated
embodiment. As shown in FIG. 5(a), the VH elevator
{(shown essentially in cross-section) is comprised of
multiple pallets or dollies 50, raised or lowered by
means of a hoisting or lifting mechanism. This mechanism
includes inner lift bracket 52 and outer 1lift bracket 44
that are essentially identical in cross-section with
principal inner bracket 52 and principal outer bracket 56
of each level. Brackets 52 and 54, however, have widths
corresponding to the width of lift-well at their
respective locations. Lift brackets 52 and 54 move in
guides (not shown) in inner and outer walls 62, 60 and
are raised or lowered by inner cables 56 and outer cables
58. The necessary lift can be provided by any suitable
hoist located above the upper most level of the automated
park garage. It should be appreciated that the
configuration of the VH elevator shown in FIG. 5(a) is
exemplary and that other configurations of the VH
elevator may be employed within the scope of the
disclosed embodiments of the system and method of the
invention.

FIG. 5(a) is shown with three pallets or dollies.

However, it should be understood that a pallet or dolly
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is placed into position in the extended VH elevator and
moved accordingly. Thus, it is possible to load an
individual pallet vertically within the extended VH
elevator until all of the positions are filled with
retrieved cars.

An embodiment of the extended VH elevator of FIG.
5(a) is shown in FIG. 5(b). In the present contemplated
embodiment, the pallet or dolly 50 and the bulk of the
lifting mechanism is unchanged. However, the lifting
mechanism is augmented by a rigid tie in the form of
plate 55 joining inner 1lift bracket 52 and outer 1ift
bracket 54. This plate 55 is located beneath the pallet
or dolly 50 and is of comparable width thereto, and
serves to further fix inner lift bracket 52 and outer
lift bracket 54 relative to each during raising and
lowering of parking platform 50, particularly when
carrying a vehicle. The plate 55 may also be provided
with rollers or other comparable mechanisms to facilitate
the sliding of each parking platform onto the lifting
mechanism, particularly when loaded with a vehicle.

Optionally, the pairs of principal inner and outer
brackets 52, 56 may also be provided with such a tie or
ties, but as these brackets 52, 56 are not moved during
the operation of the extended VH elevator car park this

is regarded as less important.
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FIG. 6 is an exemplary block diagram of a
multilevel, multi-depth automated parking garage in which
the method and system of the invention can be
implemented. Here, the building is shown with three cars
on either side of the VH elevator, and a building that is
nine levels high. However, it should be appreciated that
different building configurations are possible. 1In
addition, it is also possible for the building to extend
downward, i.e., in an underground garage system.

As shown in FIG. 6, a desired car for pickup is
shown in a position C. However, the car at position C is
obstructed by cars at positions B and A. 1In accordance
with the system and method of the invention, the car at
position A is placed on a pallet and moved to position A’
and raised on the VH elevator. Next, the car at position
B is placed on another pallet and raised to position B
on the VH elevator. Finally, the system retrieves the
desired car at position C for delivery to the driver
associated with this car.

With respect to the cars at position A’ and B’,
these cars are replaced into positions CB’ and BA’ such
that the parking slot A is now empty. This occurs at the
same time that the pallet with the car being delivered to
the driver is in motion.

It should be noted that the building may also

require a modification to the roof area to accommodate
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the extended VH elevator of the system and method of the
invention, because when cars are retrieved from the top
level of the building the VH elevator could require the
additional “headroom” created by the building
modification. In much the same way, a modification to
the lower level may also be required to accommodate the
extended VH elevator when retrieving cars on the lower
level of the automatic papking garage.

As shown in FIG. 7, a desired car for pickup 1is
indicated by a position C. However, the car at position
C is obstructed by cars indicated at positions B and A.
In accordance with the system and method of the
invention, the car at position A is placed on a pallet
and moved to position A’ (not shown) and raised on the VH
elevator. Next, the car indicated by position B is
placed on another pallet and raised to position B’ (not
shown) on the VH elevator. Finally, the system retrieves
the desired car at position C for delivery to the driver
associated with this car.

With respect to the cars at position A’ and B’',
these cars are replaced into positions CB’ and BA’ (see
FIG. 1) such that the parking slot A is now empty. As
stated previously, this occurs at the same time that the
pallet with the car being delivered to the driver is in

motion.
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The powered equipment for operation of the extended
VH elevator resides on the elevator itself. As a result,
modification of existing systems may be performed easily
with minimal retrofitting to the remainder of the system.
In accordance with the system and method, the pallets can
be withdrawn from “slots” or placed into slots by the use
of worm gear driving screws attached to pallets or at
least one sprocket gear driving chain that moves or
pléces the pallets into position. Alternatively,
conventional hydraulics can move or place the pallets
into position. The multi-level VH elevator can have a
top “over run” or bottom “pit”, depending on local
building conditions, zoning height limits, or ground
water levels, for example.

The system and method advantageously permit the
achievement of an even greater parking density than
currently achieved by the conventional parking systems,
i.e., one aisle can be used for the VH elevator so as to
cover 6 or more spaces horizontally. Conventional
systems are only permitted to cover 4 horizontal spaces.

The system and method permit a reduction of the
costs associated with operating an automated parking
system. In addition, the time to retrieve a vehicle is
reduced because the cycle time associated with moving and

placing cars in the conventional manner is eliminated.
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It is also contemplated that the system and method
may utilize information technology to make parking easier
and more efficient. For example, the system permits a
driver to retrieve a car by various communication
methods, such as by mobile phone or the Internet. Here,
the driver would contact the parking garage prior to
arriving at the parking garage so that the car would be
retrieved and thus waiting upon the drivers arrival for
pick-up. As a result, the time associated with a driver
waiting for delivery of their car is eliminated.

Moreover, it is also possible to provide information
upon car drop off, such as the specific information as to
a precise pick up time, so that the car will be returned
to the driver without waiting when the driver arrives to
pick up the car.

The control system of the automated automobile
parking garage is not specifically described herein,
because such a control system is an assembly of available
and conventional micro-processor sub-systems. When a car
is parked on a pallet, it must be parked correctly so no
part of the car will be damaged as the vehicle is moved
into and out of storage. Electric-eye controllers are
available that will inform the driver that he/she has
improperly parked the car, and prevent mechanism
operation until the vehicle is properly parked. When the

driver signals his/her safe retreat from the car on the
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pallet, sequence controllers will make the pallet move
onto and off the elevator, move the extended VH elevator
to the proper level, and start and stop the gearmotor
drivers to put the pallet into and out of storage.
Parking control hardware and software is similarly
available to keep track of where the vehicle is stored,
and develop the charge and payment acceptance details in
returning a vehicle to its driver. Such features are
described, for example, in D. Monahan, “Guide to the
Design & Operation of Automated Parking Facilities”,
Automated & Mechanical Parking Association and the
Parking Consultants Council of the National Parking
Association, February 27, 2003.

Thus, while there are shown, described and pointed
out fundamental novel features of the invention as
applied to a preferred embodiment thereof, it will be
understood that various omissions and substitutions and
changes in the form and details of the aevices
illustrated, and in their operation, may be made by those
skilled in the art without departing from the spirit of
the invention. Moreover, it should be recognized that
structures shown and/or described in connection with any
disclosed form or embodiment of the invention may be
incorporated in any other disclosed or described or
suggested form or embodiment as a general matter of

design choice.
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CLAIMS
What is claimed is:
1. A system for decreasing times associated with

retrieving and parking automobiles; comprising:

W

a multi-level vertical and horizontal (VH)
elevator, said VH elevator being configured to
permit étorage of a plurality of cars on a
plurality of levels of said VH elevator and being
configured to replace each of said plural cars in
10 a parking slot after a desired car is placed on

the VH elevator in a position that corresponds to
the pick up position; and
an automated parking garage configured to
permit extension of the VH elevator beyond the
15 plurality of levels corresponding to said plural

levels of the VH elevator.

2. The system of claim 1, wherein a plurality of
parking slots are arranged on both sides of the VH
20 elevator at multiple levels of the automated parking

garage.

3. The system of claim 1, wherein a roof area of

the automated parking garage is configured to accommodate

V]
w

the extended VH elevator.
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4. The system of claim 3, wherein the roof area of
the automated parking garage permits retrieval of cars
located at an upper level of the automated parking

garage.

5. The system of claim 1, wherein a lower level of
the automated parking garage is configured to accommodate

the extended VH elevator.

6. The system of claim 5, wherein the lower level
of the automated parking garage permits retrieval of cars
located at the lower level of the automated parking

garage.

7. The system of claim 1, wherein the extended VH
elevator is configured to position a car at a first
position on a pallet and raise the car to a corresponding

first position on the extended VH elevator.

8. The system of claim 7, wherein the extended VH
elevator is configured to position a second car at a
second position on a second pallet and move the second
car to a second corresponding position on the VH
elevator, and wherein the system retrieves the desired
car from the parking slot for delivery to the driver

associated with the desired car.
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9. A method for decreasing times associated with
retrieving and parking automobiles in an automated

parking garage; comprising:

wh

moving a first car in a first parking
slot onto a first pallet and moving the
first pallet with the first car into a first
corresponding position on an extended
vertical and horizontal (VH) elevator;

10 moving a second car in a second
adjacent parking slot onto a second pallet
and moving the second pallet with the second
car into a second corresponding position on
the extended VH elevator;

15 retrieving a desired car from an
obstructed parking slot in the automated
parking garage; and

delivering the desired car from the
obstructed parking slot in the automated

20 parking garage to a driver associated With

the desired car.

10. The system of claim 9, wherein a plurality of

parking slots are arranged on both sides of the VH

[\
W

elevator at multiple levels of the automated parking

garage.
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11. The system of claim 9, wherein a roof area of
the automated parking garage is configured to accommodate

the extended VH elevator.

12. The system of claim 11, wherein the roof area
of the automated parking garage permits retrieval of cars
located at an upper level of the automated parking

facility.

13. The system of claim 9, wherein a lower level of
the automated parking garage is configured to accommodate

the extended VH elevator.

14. The system of claim 13, wherein the lower level
of the automated parking garage permits retrieval of cars
located at the lower level of the automated parking

garage.

15. The method of claim 9, further comprising:
moving the first car on the first pallet from
the extended VH elevator to the parking slot of the
delivered desired car; and
moving the second car on the second pallet from
the extended VH elevator to obstruct the first car
which has been moved into the parking slot of the

delivered desired car.

PCT/US2008/004260
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