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(57) ABSTRACT

A lift system that coordinates the raising and lowering of a
vehicle relative to a surface by using wireless communica-
tions 1s provided. The lift system includes at least two lift
mechanisms each having a post, a carriage, an actuating
device and a control device. The carriage 1s slidably coupled
to the post and 1s adapted to support a portion of the vehicle.
The actuating device 1s coupled with the carriage and 1s
capable of moving the carriage relative to the post. The con-
trol device 1s coupled with the actuating device and 1s
capable of communicating by wireless signals with the other
control device. The control devices communicate by wire-
less signals to coordinate the movement of the carriages rela-
tive to the posts to raise or lower the vehicle. Further, a
rechargeable battery may provide power to the control
device to allow for increased mobility of the lift system.

15 Claims, 5 Drawing Sheets
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1
COORDINATED LIFT SYSTEM

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

CROSS-REFERENCE TO RELATED
APPLICATIONS

Not Applicable.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not Applicable.
BACKGROUND OF THE INVENTION

The present invention relates to a coordinated lift system.
In particular, the present invention relates to a coordinated
l1ft system having at least two lift mechanisms that commu-
nicate by wireless signals to coordinate the raising and low-
ering of a vehicle.

The need to lift a vehicle from the ground for service work
1s well established. For 1nstance, 1t 1s often necessary to lift a
vehicle for tire rotation or replacement, steering alignment,
o1l changes, brake 1nspections, exhaust work and other auto-
motive maintenance. Traditionally, lifting a vehicle has been
accomplished through the user of equipment that 1s built-in
to the service facility. These built-in units are located at a
fixed location at the service facility and adapted to contact
the vehicle frame to lift the vehicle from the ground.
However, built-in units are very expensive and sometimes
impractical due to their immobility.

In an effort to increase mobility and reduce the need to
invest 1n permanent lifting equipment, a device commonly
known as a mobile column lift (MCL) was developed. A set
of MCL’s are typically used to independently engage each
of the tires and lift the vehicle from the ground. Using a
basic form of MCL’s to lift a vehicle 1n a generally level
orientation, a user must go back and forth between each
MCL to incrementally raise each of the MCL’s until the
vehicle reaches the desired height or involve several people.
While this MCL 1s less expensive and provides more mobil-
ity than the built-in units, using a plurality of MCL’s to lift
the vehicle 1s a time consuming and tedious process.

Another method for lifting a vehicle using multiple
MCL’s 1s described 1n U.S. Pat. No. 6,315,079 to Berends et
al. The lifting device in Berends includes using a number
connecting lines or wires to connect the MCL’s to one
another. Even through the lines or wires that are connected
between the MCL’s allow the vehicle to be raised or lowered
in a uniform fashion, this device also suffers from a number
of drawbacks and deficiencies. For instance, the lines and
wires used to connect the MCL’s extend across and are
looped within the working area. The presence of the wires
and lines 1n the work area poses a hazard to people working
near the vehicle. Vehicles also end up driving over these
connecting lines causing damage.

Accordingly, there remains a need for a mobile lift system
that 1s able to coordinate the raising or lowering of a vehicle
without having to physically connect the lift mechanisms to

one another. The present invention {ills these needs as well as
various other needs.

BRIEF SUMMARY OF THE INVENTION

In order to overcome the above-stated problems and
limitations, and to achieve the noted objects, there 1s pro-
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vided a lift system that coordinates the raising and lowering
of a vehicle relative to a surface through the use of wireless
communications.

In general, the lift system includes at least two lift
mechanisms, each including a post, a carriage, an actuating
device and a control device. The carriage 1s slidably coupled
to the post and 1s adapted to support a portion of the vehicle.
The actuating device 1s coupled with the carriage and 1s
capable of moving the carriage relative to the post. The con-
trol device 1s coupled with the actuating device and 1s
capable of communicating by wireless signals with another
control device. The control devices on each lifting mecha-
nism communicate with each other by wireless signals to
coordinate the movement of each carriage relative to the
posts to raise of lower the vehicle relative to the surface.

Additionally, the control device may include a transceiver,
a sensor, a display and a stop mechanism. The transceiver 1s
capable of transmitting and receiving wireless signals from
another control device. The sensor may be positioned exter-
nally relative to control device and 1s used for determining
the position of the carriage relative to the post. Further, the
stop mechamism operates to prevent movement of the car-
riage relative to the post. The lift system may also include a
rechargeable battery that provides portable power to the con-
trol device and actuating device to move the vehicle relative
to the surface. Furthermore, the present invention may
include a remote control device capable of communicating
with the control box using wireless signals to raise or lower
the vehicle relative to the surtace without being stationed to
a particular location.

A method for the coordinated lifting and lower of a
vehicle relative to a surface 1s also provided. The method
includes providing for first and second lift mechanisms,
placing the first and second lift mechanisms 1n contact with a
portion of the vehicle, sending a wireless signal from the
first lift mechanism, recerving the wireless signal at the sec-
ond lift mechanism wherein wireless signal instructs the sec-
ond lift mechanism to move the vehicle relative to the
surface, and moving the vehicle using the first lift mecha-
nism 1n coordination with the second lift mechanism.

Further objects, features, and advantages of the present
invention over the prior art will become apparent from the
detailed description of the drawings which follows, when
considered with the attached figures.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

In the accompanying drawings which form a part of the
specification and are to be read 1n conjunction therewith and
in which like reference numerals are employed to indicate
like parts 1n the various views:

FIG. 1 1s a perspective view showing a plurality of lift
mechanisms supporting a vehicle 1n a raised position accord-
ing to the present mnvention;

FIG. 2 1s a schematic diagram showing the input and out-
put components associated with the control boxes mounted
on each of the lift mechanisms;

FIG. 3 1s a flow chart illustrating the operation of the
control box when placed 1n an independent mode, a portion
thereol also applying to the operation of the control box
when placed 1n a synchronized mode;

FIG. 4 1s a flow chart 1llustrating a portion of the operation
of the control box when placed 1n the synchronized mode,
the wireless communications being shown in dashed lines;
and
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FIG. 5 1s a schematic diagram illustrating the communica-
tions between a master control box, slave control boxes and
associated output device, the wireless communications
being shown 1n dashed lines.

DETAILED DESCRIPTION OF THE INVENTION

Referring now to the drawings 1n detail, and 1mitially to
FIG. 1, numeral 10 generally designates a lift system con-
structed 1n accordance with a first preferred embodiment of
the present invention. Generally, lift system 10 includes four
l1ift mechamisms 12 that communicate by wireless signals to
coordinate the movement of a vehicle 14 relative to a sur-
face. It will be understood and appreciated that the number
of 11t mechanisms 12 used 1n the present invention may vary
depending on the type of vehicle being lifted. For instance,
s1X lift mechanisms may be used to lift a three axle vehicle
for service. Furthermore, 1t will be understood that liit sys-
tem 10 1s not limited for use with vehicles, but also may be
used to raise or lower other objects relative to the surface.

Each lift mechanism 12 includes an upstanding post 18
supported by a base 20. Base 20 includes a pair of flanges 22
that are coupled to one another by a cross piece 24. A pair of
front wheels 26 are rotatably coupled with an end portion of
flanges 22. Further, a pair of rear wheels 28 are rotatably
coupled adjacent to cross piece 24. Wheels 26, 28 are
adapted to allow lift mechanism 12 to be rolled along the
surface and placed 1n a position to support vehicle 14. A
handle 30 1s coupled to wheels 26, 28 and may be moved
about a pivot point established adjacent to wheels 28. Handle
30 may be used to place wheels 26, 28 in contact with the
surface so that lift mechanism 12 may be rolled into posi-
tion. Once lift mechanism 12 1s 1 position, handle 30 may
then be used to raise wheels 26, 28 so that they are no longer
in contact with the surface. The lift mechanism 1s thereby

placed 1n a stable position for raising and lowering vehicle
14.

Post 18 1s mounted to cross piece 24 and extends
upwardly from the surface. Lifting mechanism 12 also
includes a carriage 32 that 1s slidably coupled to post 18.
Specifically, carriage 32 includes a slot portion 34 that
engages a portion of post 18 to enable carriage 32 to move
longitudinally with respect to post 18. Carriage 32 further
includes a pair of forks 36 that extend outwardly from slot
portion 34 and are adapted to support a portion of vehicle 14.
In particular, forks 36 are adapted to support vehicle 14 at
cach wheel, but it will be understood that carriage 32 may

also be adapted to support the frame or any other portion of
vehicle 14.

Carriage 32 may be moved relative to post 18 using a
piston and cylinder assembly 38. The piston may be secured
to post 18 and/or base 20 in a generally upright position. The
cylinder 1s coupled to carriage 32 in such a way that the
cylinder and carriage 32 move upwardly or downwardly 1n
conjunction with one another. Generally, a power unit 39 is
used to move a fluid 1nto the cylinder 1n such a manner to
cause piston to rise and will be described in further detail
below. The movement of the piston causes carriage 32 move
upwardly relative to the surface. As fluid 1s removed from
the cylinder, the piston moves downwardly and carriage 32
1s lowered through the use of gravity. It will be understood
that piston and cvlinder assembly 38 may operate to move
carriage 32 through the use of either hydraulic or pneumatic
forces. Further, 1t 1s also within the scope of this invention to

use a double acting cylinder to move carriage 32 relative to
post 18.

As best seen 1n FIG. 1, each lift mechanism 12 also
includes a control box 40 that 1s adapted to communicate

L1l

10

15

20

25

30

35

40

45

50

55

60

65

4

with the other control boxes 1n lift system 10 by wireless
signals to coordinate the raising and/or lifting of vehicle 14.
With additional reference to FIG. 2, a rechargeable battery
42, or other power source, may provide power to control box
40 by selectively activating a power switch 43. An antenna
44 may be coupled to each control box 40 to enhance the
quality of the wireless communication between the control
boxes. Furthermore, control box 40 may include a
transceiver, not shown, that 1s capable of sending and rece1v-
ing wireless communications to and from other control
boxes 1n lift system 10.

Control box 40 provides for a number of mput compo-
nents 46. One mput component 1s a height sensing mecha-
nism 48 which 1s adapted to determine the height of carriage
32 relative to the surface and relay that information back to
control box 40. It should be understood that height sensing
mechanism 48 may be separate from and positioned 1n a
different location relative to control box 40. Other input
components mnclude an emergency stop button 50, an inter-
lock function 52, a selector switch 54 and a motion switch
56. Emergency stop button 50 allows a user to mstruct con-
trol box 40 to stop moving carriage 32 relative to post 18.
Interlock function 52 should be engaged before lifting or
lowering of carriage 32 can occur. When lift system 10 1s1n a
synchronized mode, mterlock function 32 also allows a user
to specily which one of the control boxes will be the master
control box. Once a master control box 1s selected, the
remaining control boxes are designated as slave control
boxes and operate under mstructions provided by the master
control box. A more detailed discussion of the coordinated
operation of lift mechanism 12 will be provided below.
Selector switch 54 allows control box 40 to be changed
between independent and synchronized modes, which will
also be discussed 1n more detail below. Motion switch 36 1s
adapted to instruct control box 40 to raise or lower carriage
32 relative to the surface. The emergency stop, iterlock or
motion mput components 46 described above may be acti-
vated by a remote control device 58. Remote control device
58 may communicate with control box 40 to imitiate some
input devices 46 from a location that 1s remote from lift
mechanism 12. It will be appreciated that 1t 1s also within the
scope of this mvention to provide for other mput devices
such as, but not limited to, a level sensor that 1s adapted to
determine the position of post 18 relative to a vertical axis.

Control box 40 also provides for output components 39.
These output device may include power unit 39, a lowering
valve solenoid 62, a holding valve solenoid 64, a safety
release solenoid 66. Output components 59 are intercon-
nected between control box 40 and piston and cylinder
assembly 38 and power unit 39 and are used to control the
movement of carriage 32 relative to post 18. In particular,
power unit 39 1s used to activate the pump 1n piston and
cylinder assembly 38 to move fluid within the cylinder to
raise carriage 32. Lowering valve solenoid 62 may be acti-
vated to release fluid from the cylinder thereby allowing
gravity lower carriage 32 toward the surface. Holding valve
solenoid 64 normally maintains the position of carriage 32
relative to post 18. Safety release solenoid 66 1s a backup
mechanism that normally functions upon the failure of pis-
ton and cylinder assembly 38 to prevent carriage 32 from
inadvertently falling downwardly towards the surface. Dur-
ing the lowering operation of lift system 10, either holding
valve solenoid 64 or safety release solenoid 66 may be acti-
vated to release carriage 32 and allow 1t to move relative to
post 18. Another output device that 1s coupled with control
box 40 1s a display 68. Display 68 may be used to convey
information such as, but not limited to the height of one or
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more of the lift mechanisms, the frequency at which the
control boxes are communicating with each other, the
amount of power 1n battery 42, whether control box 1s oper-
ating 1 idependent or synchronized mode and whether
control boxes have been interlocked with each other.

In operation, one or more lift mechanisms 12 are first
placed 1n a position to support a portion of vehicle 14. In
particular, forks 36 are placed on opposite sides of the tire in
a support position. In order to provide a mobile and conve-
nient lift system, each of the lift mechanisms 12 may be
powered by rechargeable battery 42. Specifically, the energy
stored 1n the battery may provide the power required for the
operation of the lift mechanism, including the control box.
The battery may be replenished during the operation of lift
mechanism 12, or while lift mechanism 12 are not 1n use.

Each lift mechanism 12 provides for a dual mode of
operation, specifically, an independent mode and a synchro-
nized mode. The independent mode allows each liit mecha-
nism to operate independent of one another to raise or lower
cach of their carriages relative to the surface by inputs
received at each of their separate control boxes. The opera-
tion of a lift mechanism 1n an independent mode 1s best
illustrated 1n FIGS. 2 and 3. The first step 70 1s to turn on
control box 40. Next, the height sensing mechanism 48 is
used to determine the height of carriage 32 relative to the
surface at step 74. The height information obtained by height
sensing mechanism 48 1s transmitted to control box 40 and
the provided on display 68 as shown by step 76. The next
step 78 1s to move selector switch 34 to the independent
mode position, 1i it 1s not already 1n such a position. Selector
switch may also 54 be moved to a synchronized mode which
1s depicted by letter A and will be described 1n further detail
below. Once the selector switch 54 1s 1n the independent
mode, the next step 80 1s for control box 40 to determine
whether the interlock function 52 has been engaged. It inter-
lock tunction 52 1s not engaged, then liit mechanism 12 must
wait until such function 1s engaged at step 82, and then
return to step 78. Once mterlock function 32 1s engaged at
step 80, the user then has to option to raise or lower the
carriage 32 using motion switch 56 at step 84. If the user
wants to raise vehicle 14 relative to the surface, control box
40 activates power unit 39 which turns the pump on at step
86 and causes piston and cylinder assembly 38 to move car-
riage 32 1n an upward direction. As carriage 32 raises vehicle
14, the height 1s monitored by returning to step 74. Once
vehicle 14 reaches the desired height operator releases inter-
lock 52 and motion switch 56, the pump turns oif, and con-
trol box 40 displays the new height. On the other hand, 1
user wants to lower vehicle 14, control box 40 activates low-
ering valve solenoid 62, holding valve solenoid 64 and
safety release solenoid 66 at step 87 to move carriage 32 1n
an downward direction. As carriage 32 lowers vehicle 14, the
height 1s monitored by returning to step 74. Once vehicle 14
reaches the desired height, the lowering valve solenoid 62,
holding valve solenoid 64 and safety release solenoid 66 are
deactivated, and the holding valve and a backup mechanism
are ready to maintain the position of carriage 32. The backup
mechanism 1s generally a mechanical device, such as a latch,
that releasably engages carriage 32 1n order to maintain its
position relative to post 18.

As previously stated, the lift system 10 may also be placed
in a synchronized mode. The synchromized mode allows
input commands at one control box to influence other con-
trol boxes within the system to provide a coordinated lift of
vehicle 14. The synchronized mode begins in a similar fash-
ion as 1n the independent mode. Specifically, as best seen 1n
FIGS. 2 and 3, the control box on one of the lift mechanisms
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1s turned on at step 70 and proceeds to perform steps 74 and
76 as was described 1n the independent mode. The next step
78 1s to move selector switch 54 to the synchronized mode
position, 11 1t 1s not already 1n such a position. As best seen 1n
FIGS. 2 and 4, once the selector switch 54 1s 1n the synchro-
nized mode, the next step 88 1s to determine which of the
control boxes 40 will take part in the coordinated lift of
vehicle 14. Once all of the participating control boxes are
turned on, the lift system moves to step 90 where each of the
control boxes are adjusted to the same general radio
frequency, each of the height sensing mechanisms 48 pro-
vide a height measurement to their respective control boxes,
and the control boxes provide the height measurement on the
display. Further, any other liit mechanisms that will take part
in the lift should also be set up at step 90. On the other hand,
it no other control boxes are turned on, then lift mechanism
12 proceeds to step 92 where it scans for a clear radio fre-
quency channel and signals the height. In addition, lift
mechanism displays the height as the operator sets up the
other participating lift mechanisms 1n step 92. Once the it
mechanism 1s placed 1n synchronized mode, it 1s searching
to communicate with one or more lift mechanisms.

As best seen 1n FIGS. 2 and 4, the lift system moves from
step 90 to step 102, or from step 92 to step 102 if other lift
mechanisms need to be set up. In step 102, each of control
boxes wait for a command from its own box, remote control
58, or one of the other control boxes by wireless communi-
cation. Generally, 11 the command 1s sent from another con-
trol box, the second control box 1s designated as the master
control box 94, and the receiving control boxes are desig-
nated as slave control boxes 96 as shown 1n FIG. 5. If none
of the control boxes receive a command, then proceed to step
104 where master control box 94 may be established by
selecting the interlock function on any one of the control
boxes. If the interlock 1s not selected, then return to step 102
where each of the lift mechanisms wait for a command. IT
the mterlock 1s selected, then the operator chooses to raise or
lower the vehicle at the master control box 94 as shown 1n
step 105. With additional reference to FIG. 5, master control
box 94 proceeds to command slave control boxes 96 to raise
or lower by one or more wireless signals 98 at step 118 by
motion switch 56, and waits for a response from each of the
slave control boxes 96 at step 106. Once the wireless signals
are sent by the master control box at step 118, slave control
boxes 96 wait to recerve a command at step 102. If one or
more of slave controls do not receive the wireless signal
from master control box, then remains at step 102.

However, 11 slave control boxes 96 receive wireless signal
08 from master control box 94, then slave control boxes 96
must determine whether to raise, lower or hold the vehicle at
step 107. As best seen 1n FIGS. 4 and 3, 11 the wireless signal
98 provides an 1nstruction to raise vehicle 14, master control
box 94 and each of slave control boxes 96 activate power
unmt 39 which turns the pump on at step 108 to cause piston
and cylinder assembly 38 to move the vehicle 1n an upward
direction. If the wireless signal 98 provides an instruction to
lower the vehicle 14, master control box 94 and each of slave
control boxes 96 activate lowering valve solenoid 62, hold-
ing valve solenoid 64 and safety release solenoid 66 to cause
piston and cylinder assembly 38 to move the vehicle down-
wardly which 1s shown by step 110. The pump and lowering
valve solenoid 62 are preferably activated 1n intervals when
the lift mechanisms are raising and lowering the vehicle
from the surface respectively. However, it will be understood
and appreciated that the intervals may be such a short dura-
tion that the lift mechanisms operate to smoothly raise or
lower the vehicle relative to the surface. The operation of the
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pump and lowering valve solenoid 62 may also be conducted
in a continuous manner without any intervals.

Notwithstanding whether vehicle 1s being raised or low-
ered as described in steps 108 and 110, height sensing
mechanisms 48 on each lift vehicle 12 determines the new
height of the carriage relative to the surface, conveys that
information to their respective control boxes 94, 96, pro-
vides the height on display 68 and waits for another com-
mand as illustrated 1n FIGS. 2.4 and 5. Slave control boxes
96 then send the height information by one or more wireless
signals 112 to master control box 94 to create a feedback
loop. It will be understood and appreciated that any of the
wireless signals sent or received 1n lift system 10 may be
accomplished through the use of a transceiver device. At step
114, the master control box 94 compares 1ts own height mea-
surement with the height measurements sent by slave control
boxes 96 during the lifting or lowering of the vehicle and
determines if an adjustment i1s needed at step 116. I the
heights of each of slave control boxes 96 are within a prede-
termined tolerance range, master control box 94 sends a sig-
nal to all of the lift mechanisms continue to lift or lower the
vehicle at step 118. Once vehicle 14 has reaches a desired
height, the lift system may then proceed from step 118 and
return to step 102 where slave control boxes 96 wait for a
turther command. Alternatively, if master control box 94
receives a wireless signal 112 that indicates that one or more
of the other liit mechanisms are not at the proper height and
an adjustment 1s need, master control box 94 will determine
what rate of speed the lift mechanisms must operate to per-
form a coordinated lift of vehicle 14 and instructs the slow
mechanisms to catch up 1n step 120 by one or more wireless

signals 122 and returns to step 102.

In order to provide for a sale working environment for a
user, lift system 10 includes safety features to prevent the
inadvertent movement of vehicle 14. Specifically, lift system
10 may provide for security features need to prohibit false
signals from interfering with the communication between
the control boxes. For instance, each control box may have a
unique 1dentifier associated therewith, where each wireless
communication sent by that control box includes its unique
identifier. The unique 1dentifier may be 1n the form of a serial
number. The receiving control boxes would only react to a
command from another control box 11 1t recognizes that con-
trol boxes serial number. This type of security feature would
prevent outside interference from moving the lift mechanism
inadvertently. In addition, lift system 10 may also utilize
other types of safety features. Specifically, as best seen on
FIGS. 2 and 5, safety release solenoid 66 may activate a
independent mechanical latch during the lowering command
that normally prevents the carriages on the lift mechanisms
from falling to the surface upon a failure of piston and cylin-
der assembly 38. Furthermore, emergency stop button 50
may also be activated at any point from any liit mechamism
during the raising or lowering of vehicle 14 to stop further
movement of carriage 32 relative to post 18.

It can, therefore, be seen that the invention 1s one that 1s
designed to overcome the drawbacks and deficiencies exist-
ing 1n the prior art. The mvention provides a lift system that
includes a plurality of lifting mechanisms that communicate
with each other using wireless signals to raise or lower a
vehicle 1 a coordinated fashion. The use of wireless com-
munication between the lifting mechanisms allows for a
coordinated lift while preventing the possibility of injury
from tripping over wires that typically extend across the
working area in prior art systems. The lift system also pro-
vides for increased mobility and convenience due to the
rechargeable power source that 1s used to raise and lower the
vehicle from the surface.
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While particular embodiments of the invention have been
shown, 1t will be understood, of course, that the invention 1s
not limited thereto, since modifications may be made by
those skilled 1n the art, particularly 1n light of the foregoing
teachings. Reasonable variation and modification are pos-
sible within the scope of the foregoing disclosure of the
invention without departing from the spirit of the mnvention.

What 1s claimed 1s:

[1. A lifting device for moving a vehicle relative to a

surface, said lifting device comprising:

at least two posts;

a carriage slidably coupled to each of said posts, each of
said carriages being adapted to support a portion of the
vehicle;

an actuating device coupled with each of said carriages,
cach of said actuating devices being capable of moving
said carriage relative to said post; and

a control device coupled with each of said actuating
devices, each of said control devices capable of com-
municating by wireless signals with the other control
device;

wherein each of said carriages supports a portion of the
vehicle, and wherein each of said control devices com-
municate with each other by wireless signals to coordi-

nate the movement of said carriages relative to said

posts to raise or lower the vehicle relative to the sur-
face.]

[2. The device of claim 1, wherein said control device
includes a transcerver that transmits and receives wireless
signals from another control device.]

[3. The device of claim 1, further comprising a sensor

coupled with said control device for determining the posi-
tion of said carriage on said post.}

[4. The device of claim 1, wherein said control device
includes a stop mechanism that prevents the movement of
said carriage relative to said post.]

[5. The device of claim 4, wherein said control device is
adapted to prevent the movement of one or more of the other
carriages relative to each of their posts by wireless signals.]

[6. The device of claim 1, wherein said actuating device is
a piston and cylinder assembly.}

[7. The device of claim 6, wherein said piston and cylinder
assembly is operated by hydraulic force.]

[8. The device of claim 6, wherein said piston and cylinder
assembly is operated by pneumatic force.]

[9. The device of claim 1, further including a power
source that provides power to said actuating device to move
the vehicle relative to the surface.]

[10. The device of claim 9, wherein said power source is a
rechargeable battery.}

[11. The device of claim 1, further including a separate
power source for each of said actuating devices that provides
power to said actuating device to move the vehicle relative to
the surface.}

[12. The device of claim 1, further comprising a remote
control capable of communicating with said control box
using wireless signals to raise or lower the vehicle relative to
the surface.}

[13. The device of claim 1, wherein said control device
has a unique identifier associated therewith which may be
transmitted with the wireless signal.]

[14. The device of claim 1, wherein said device is self-
contained and portable.]

[15. The device of claim 1, wherein said carriages are
capable of operating independently of one another.]

16. A lift system for raising and/or lowering a vehicle
relative to a surface, said lift system including at least two
l1ift mechanisms, each of said lift mechanisms comprising:
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a post upstanding from a base;

a carriage slidably [coupled] engaged with said post, said
carriage being adapted to support the vehicle;

an actuating device engaged between said post and said
carriage and capable of moving said carriage relative
to said post; [and]

a control device coupled with said actuating device|, said
control device capable of communicating by wireless
signals with another control device]:

a height sensor engaged between said post and said car-
riage and communicating a height measurement of said
carriage relative to said post to said control device;
and

a wireless transceiver coupled with said control device
and operable to transmit a wireless signal to a corre-
sponding transceiver of the control device of the other
of said lift mechanisms and to receive a wireless signal
therefrom;

wherein said carriage supports a portion of the vehicle,
and wherein [said] ¢4e control device [communicate] of
one of said lift mechanisms communicates with the
[other] control [devices] device of the other lift mecha-
nism by wireless signals including height measure-
ments to coordinate the movement of said carriages
relative to said posts to raise or lower the vehicle rela-
tive to the surface.

[17. The system of claim 16, wherein said control device
includes a transcerver that transmits and recetves wireless
signals from another control device.]

[18. The system of claim 16, further comprising a sensor
coupled with said control device for determining the posi-
tion of said carriage on said post.}

19. The system of claim 16, wherein said control device
includes [a] ar emergency stop mechanism [that prevents]
selectively operable to prevent movement of [said] each: car-
riage relative to [said] its associated post.

[20. The system of claim 19, wherein said control device
1s adapted to prevent the movement of one or more of the
other carriages relative to each of their posts by wireless
signals.]

21. The system of claim 16, wherein said actuating device
includes a piston and cylinder assembly.

22. The system of claim 21, wherein said piston and cyl-
inder assembly 1s operated by hydraulic force.

23. The system of claim 21, wherein said piston and cyl-
inder assembly 1s operated by pneumatic force.

24. The system of claim 16, [further comprising] wherein
each lift mechanism includes a power source that provides
power to said actuating device to raise and/or lower the
vehicle relative to the surface.

25. The system of claim 24, wherein said power source 1s
a rechargeable battery.

[26. The system of claim 16, further including a separate
power source for each of said actuating devices that provides
power to said actuating device to raise and/or lower the
vehicle relative to the surface.]

27. The system of claim 16, further comprising a remote
control capable of communicating by wireless signals with
[said] each control [box] device to raise and/or lower the
vehicle relative to the surface 1n a coordinated fashion.

28. The system of claim 16, wherein [said] eack control
device has a unique 1dentifier associated therewith which
may be transmitted with the wireless signal.

[29. The system of claim 16, wherein said lift mechanisms
are self-contained and portable.]

30. The system of claim 16, wherein [each of] said lift
mechanisms are capable of operating independently of one
another.
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[31. A lifting device for moving a vehicle relative to a
surface, said lifting device comprising:
at least two posts;

support means slidably coupled to each of said posts, said
support means being adapted to support a portion of the
vehicle;

lifting means associated with each of said support means
for moving said support means relative to said posts;
and

control means associated with each of said lifting means,
said control means capable of communicating by wire-
less signals with the other control means,

wherein each of said support means supports a portion of
the vehicle, and wherein each of said control means
communicate with each other by wireless signals to
coordinate the movement of said support means relative
to said posts to raise or lower the vehicle relative to the
surface.]

[32. The device of claim 31, wherein said control means
includes transceirver means for sending and receiving wire-
less signals to communicate with the other control means.}

[33. The device of claim 31, wherein said control means
includes sensor means for determining the position of said
support means relative to said post.]

[34. The device of claim 31, wherein said control means
includes stopping means for preventing movement of said
support means relative to said post.]

[35. The device of claim 34, wherein said control means is
adapted to prevent the movement of one or more of the other
support means relative to each of their posts by wireless
signals.]

[36. The device of claim 31, further comprising a remote
control means for communicating by wireless signals with
said control means to raise or lower the vehicle relative to the
surface.]

[37. The device of claim 31, further comprising a
rechargeable power source means for powering said control
means to move the vehicle relative to the surface.]

[38. The device of claim 31, wherein said lifting means
moves said support means relative to said post by pneumatic
force.]

[39. The device of claim 31, where said lifting means
moves said support means relative to said post by hydraulic
force.]

[40. The device of claim 31, further including a separate
power source means for each of said actuating devices for
powering said control means to move the vehicle relative to
the surface.]

[41. The device of claim 31, wherein said device is self-
contained and portable.]

[42. The device of claim 31, wherein said support means
being capable of operating independent of one another.}

[43. A method for the coordinated movement of a vehicle
relative to a surface, said method comprising:

providing first and second lift mechanisms;

placing first and second lift mechanisms 1n contact with a
portion of the vehicle;

sending a wireless signal from said first 1ift mechamsm;

receiving the wireless signal at said second lift
mechanism, wherein said wireless signal instructs said
second liit mechanism to move the vehicle relative to
the surface; and

moving the vehicle using said first lift mechanism in coor-

dination with said second lift mechanism.}
44. The method of claim [43] 46, wherein said first lift
mechanism includes a master control box, and said second
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l1ft mechanism includes a slave control box, wherein said determining the height of the vehicle relative to the sur-
master control box and said slave control box communicate face at said first and second lift mechanisms;

by said wireless signals. o sending the height of the vehicle at said second lift mecha-
[45. The method of claim 43, further comprising: nism to said first lift mechanism by a wireless commu-

providing height sensors on first and second lift mecha- > nication:

nisms; and comparing the height of the vehicle at the second lift

mechanism with the height of the vehicle at the first lift
mechanism; and

determining the height of the vehicle relative to the sur-
face at said first and second lift mechanisms.}
46. [The method of claim 45, further comprising] 4
method for the coordinated movement of a vehicle relative to
a surface, said method comprising the steps of.

10 adjusting the movement of the vehicle so that said first lift

mechanism moves the vehicle 1n coordination with said
second lift mechanism.

47. The method of claim [43] 46, wherein first and second
l1ift mechanisms move the vehicle using a rechargeable

providing first and second lift mechanisms;

placing said first and second lift mechanisms in contact

with a portion of the vehicle; 15
| 7 | | o power source.
sending and receiving wireless signals between said lift 48. The method of claim [43] 46, wherein said first and
mechanisms; second lift mechanisms move the vehicle using separate
moving the vehicle using said first lift mechanism in coor- pOwWer sources.
dination with said second lift mechanism by means of 49. The method of claim [43] 46, further comprising oper-
said wireless signals sent and received between said lift 20 ating said first and second lift mechanisms independent of
mechanisms; one another.

providing height sensors on said first and second lift
mechanisms; $ % % w %
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