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IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF VIRGINIA
ALEXANDRIA DIVISION

GRAY MANUFACTURING COMPANY, INC.,

Plaintiff,
Case No. 3:19¢v801
V.
JURY TRIAL DEMANDED
ASHBURN VOLUNTEER FIRE AND RESCUE
DEPARTMENT,

Defendant.

COMPLAINT AND JURY DEMAND

Plaintiff Gray Manufacturing Company, Inc. (“Gray”), for its complaint against

Defendant Ashburn Volunteer Fire and Rescue Department, states:
Parties

1. Gray is a corporation duly organized and existing under the laws of the State of
Missouri and having its principal place of business at 3501 S. Leonard Rd., St. Joseph, Missouri
64503.

2. Ashburn Volunteer Fire and Rescue Department is a non-profit corporation
organized under the laws of the Commonwealth of Virginia, with its principal business office
located at 20688 Ashburn Rd., Ashburn, Virginia 20147.

Jurisdiction and Venue

3. This is an action arising under the patent laws, Title 35, United States Code, for
Ashburn Volunteer Fire and Rescue Department’s infringement of infringement of U.S. Patent
No. 10,457,536 B2 (“the ‘536 Patent”).

4. This Court has subject-matter jurisdiction under 28 U.S.C. §§ 1331 and 1338(a).
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5. This Court has personal jurisdiction over Ashburn Volunteer Fire and Rescue
Department because, on information and belief, it is registered as a non-profit corporation in
Virginia, regularly conducts business in Virginia, and has committed infringing acts within
Virginia, including by using a wireless portable vehicle lift system that infringes the ‘536 Patent
and using the wireless portable vehicle lift system in methods that infringe the ‘536 Patent.

6. Venue is proper in this judicial district and division under 28 U.S.C. § 1400(b) for
Ashburn Volunteer Fire and Rescue Department because it is incorporated in this judicial
district. In addition, Ashburn Volunteer Fire and Rescue Department maintains a physical office
and service garage located in Ashburn, Virginia, which is within this judicial district and
division, that serves as its regular and established place of business. And, as described herein,
Ashburn Volunteer Fire and Rescue Department has committed acts of infringement in this
judicial district and division.

Background

7. The 536 Patent, entitled “Vehicle Lift System with Adaptive Wireless
Communication,” was duly and legally issued to Gray on October 29, 2019, by the United States
Patent and Trademark Office. A copy of the 536 Patent is attached as Exhibit A.

8. Sefac USA Inc. offers for sale in the United States model SW3 wireless column

lifts and posted a video link on the home page of its www.sefacusa.com website with the caption,

“Last week, we were at Bobby’s World to commission their new set of SW3 wireless lifts.
Bobby, we thank you for your business and this funny video.” A partial screenshot of that home

page is reproduced below, with the link to the video appearing in the lower right corner:
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0. Upon information and belief, the video depicts a set of the SW3 wireless column
lifts being installed and operated in a service garage owned and operated by Ashburn Volunteer
Fire and Rescue Department.

10.  Upon information and belief, Ashburn Volunteer Fire and Rescue Department
purchased the set of SW3 wireless column lifts from Sefac USA Inc. and is using those lifts in a
wireless portable vehicle lifts system that directly infringes at least independent claims 1 and 11
and in methods that directly infringe at least independent claim 20 of the ‘536 Patent. A
screenshot showing the SW3 wireless column lifts being used as a wireless portable vehicle lift

system to lift a fire truck is reproduced below:
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11. To illustrate infringement of the ‘536 Patent, Gray has attached hereto as Exhibit
B a claim chart showing how a wireless portable vehicle lift system comprising the SW3
wireless column lifts and its methods of operation satisfy each of the claimed limitations of
independent claims 1, 11 and 20 of the ‘536 Patent. The claim chart of Exhibit B is incorporated
herein by reference in its entirety.

12.  Ashburn Volunteer Fire and Rescue Department’s activities described above are
without authorization or license from Gray.

Count I — Patent Infringement

13. Gray incorporates by reference and re-alleges the allegations in Paragraphs 1-12,
above, as if fully set forth herein.
14. Gray owns by assignment all right, title, and interest in and to the ‘536 Patent,

including full rights to recover past and future damages thereunder.
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15.  Upon information and belief, Ashburn Volunteer Fire and Rescue Department has
directly infringed one or more claims of the ‘536 Patent by using the SW3 wireless column lifts
as a wireless portable vehicle lift system to lift fire trucks and other vehicles.

16. Gray has been, and continues to be, greatly damaged by reasons of these acts of
infringement and, upon information and belief, Ashburn Volunteer Fire and Rescue Department
will continue to infringe the ‘536 Patent.

17. Gray has suffered and will continue to suffer irreparable harm in its trade and
business as a result of Ashburn Volunteer Fire and Rescue Department’s infringement of the
‘536 Patent, for which Gray is entitled to both preliminary and permanent injunctive relief
pursuant to 35 U.S.C. § 283.

18. Gray has suffered and will continue to suffer monetary damages, in an amount not
yet presently known, as a result of infringement of the ‘536 Patent.

19. Gray is entitled to monetary damages pursuant to 35 U.S.C. § 284 in an amount to
be proven at trial.

Prayer for Relief

Based on the foregoing, Gray prays for judgment against Ashburn Volunteer Fire and
Rescue Department as follows:
A. A finding that Ashburn Volunteer Fire and Rescue Department has directly
infringed one or more claims of the ‘536 Patent under 35 U.S.C. § 271(a).
B. An order enjoining Ashburn Volunteer Fire and Rescue Department and its
officers, directors, managers, members, employees, affiliates, agents,

representatives, parents, subsidiaries, successors, and assigns; those in privity
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with them; and all others aiding, abetting, or acting in concert or active
participation with them from:
(1) using, selling, and/or offering to sell in the United States
any wireless portable vehicle lift system covered by the
‘536 Patent; or
(2) otherwise infringing the ‘536 Patent.

C. Compensatory damages under 35 U.S.C. §284 in an amount adequate to
compensate Gray for the infringement by Ashburn Volunteer Fire and Rescue
Department.

D. Attorney fees under 35 U.S.C. § 285.

E. Pre- and post-judgment interest.

F. Costs of the action.

G. Such other and further relief as allowed at law or in equity that the Court deems
just.

Jury Demand

Gray demands a trial by jury on all issues so triable.

October 29, 2019 Respectfully Submitted,

/s/ Siddhesh V. Pandit

Siddhesh V. Pandit, VA Bar No. 75,686
svp@maierandmaier.com

MAIER & MAIER PLLC

345 South Patrick St.

Alexandria, VA 22314

(703) 740-8322

Timothy J. Maier, VA Bar No. 46,354
tim@maierandmaier.com
MAIER & MAIER PLLC
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345 South Patrick St.
Alexandria, VA 22314
(703) 740-8322

Michael B. Hurd, KS Bar No. 12521 (Pro Hac
Vice to be filed)
mhurd@hoveywilliams.com
Kameron D. Kelly, KS Bar No. 19900 (Pro
Hac Vice to be filed)
kdk@hoveywilliams.com
Christopher W. Dawson, KS Bar No. 26531
(Pro Hac Vice to be filed)
cdawson@hoveywilliams.com
HOVEY WILLIAMS LLP
10801 Mastin Boulevard, Suite 1000
84 Corporate Woods
Overland Park, Kansas 66210
(913) 647-9050 Fax: (913) 647-9057

Kenneth E. Siemens, MO Bar No. 41914 (Pro

Hac Vice to be filed)
kensiemens@mtselaw.com

MURPHY, TAYLOR, SIEMENS & ELLIOTT P.C.

3007 Frederick Avenue

St. Joseph, Missouri 64506

(816) 364-6677 Fax: (816) 364-9677

ATTORNEYS FOR PLAINTIFF
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VEHICLE LIFT SYSTEM WITH ADAPTIVE
WIRELESS COMMUNICATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to and is a continuation of
U.S. patent application Ser. No. 16/113,894, filed Aug. 27,
2018, which claims priority to and is a continuation of U.S.
patent application Ser. No. 15/166,884, filed May 27, 2016,
which claims priority to and is a continuation of U.S. patent
application Ser. No. 13/835,569, filed Mar. 15, 2013, which
claims priority to U.S. Provisional Patent Application Ser.
No. 61/697,406, filed Sep. 6, 2012, and U.S. Provisional
Patent Application Ser. No. 61/612,795, filed Mar. 19, 2012.
The entire disclosures of all these patent applications are
incorporated herein by reference to the extent they do not
contradict statements contained herein.

BACKGROUND
1. Field of the Invention

The present invention relates generally to portable vehicle
lifts. More particularly, the invention concerns wireless
portable vehicle lift systems.

2. Description of the Prior Art

The need to lift a vehicle from the ground for service work
is well established. For instance, it is often necessary to lift
a vehicle for tire rotation or replacement, steering alignment,
oil changes, brake inspections, exhaust work, and other
automotive maintenance. Traditionally, lifting a vehicle has
been accomplished through the use of equipment that is
built-into the service facility, such as either lift units with the
hydraulic actuator(s) installed below the surface of the floor
or two and four post type lift systems installed on the floor
surface. These built-in units are located at a fixed location at
the service facility and adapted to engage the vehicle frame
to lift the vehicle from the ground. However, built-in units
tend to be relatively expensive and are sometimes not as
useful as they might otherwise be due to their immobility.

In an effort to increase the versatility and mobility of lift
devices and reduce the need to invest in permanently
mounted lifting equipment, devices commonly known as a
mobile column lifts (MCL’s) have been developed. Tradi-
tional MCL’s use a number connecting lines or wires to
provide electrical power and/or communication of the
MCL’s. The lines or wires that are connected between the
MCL’s allow the vehicle to be raised or lowered in a
coordinated synchronous fashion. However, the lines and
wires used to connect the MCL’s extend across and are
looped within the working area. The presence of these wires
and lines in the work area poses a hazard to people working
near the vehicle, and the connecting lines may be damaged
by vehicles driving over them.

An apparatus for lifting a vehicle using multiple MCL’s
is described in U.S. Pat. No. 6,634,461, the entire disclosure
of which is incorporated herein by reference. The lifting
devices disclosed in the 461 patent are coordinated by
wireless signals, such as radio frequency (RF) signals, and
powered by rechargeable batteries in each lift unit. By these
means, the lifting devices of the *461 patent eliminate the
need for both power cables and control cables.

Although the lifts system disclosed in the *461 patent
represented a significant advancement in the field of portable

10

15

20

25

30

35

40

45

50

55

60

65

2

vehicle lifts, efforts to improve lift safety, reliability, effi-
ciency, ease of operation, and cost effectiveness continue.

SUMMARY OF THE INVENTION

In one embodiment of the present invention, there is
provided a wireless mobile column lift system comprising at
least two portable lifts and an electronic control system for
controlling the lift system. Each of the lifts includes (a) a
base for supporting the lift on a floor or the ground; (b) a post
rigidly coupled to the base and extending upwardly there-
from; (c) a carriage assembly configured to engage a wheel
of a vehicle, wherein the carriage assembly is coupled to
said post and configured for vertical shifting relative to the
post; (d) a lift actuator for raising and lowering said carriage
assembly relative to the post; and (e) one or more batteries
configured to provide power for the lift. The electronic
control system includes a wireless communication system
configured to provide wireless communication among the
lifts in the lift system and a user interface associated with
each of the lifts. The user interface on each of the lifts
comprises a touch screen display. The wireless communi-
cation system is configured to automatically scan commu-
nication frequencies and select a frequency with minimal
noise. The electronic control system is configured to provide
continuous wireless communication between each of the
lifts and every other one of the lifts in the lift system. The
user interface further comprises one or more function but-
tons separate from the touch screen display. The electronic
control system is configured to permit all of the lifts to be
controlled via a single user interface located on one of the
lifts. The touch screen display is configured to display a real
time animation of the position of the lifts during lifting and
lowering. The touch screen display is configured to display
the height of each of the lifts in the lift system, the weight
supported by the lifts, and the battery status of the lift. The
electronic control system is configured to track and/or store
lift data relevant to safety, maintenance, and/or proper
operation of the lift system. The electronic control system is
configured to provide a notification of maintenance needs
base on the lift data.

In another embodiment of the present invention, there is
provided a wireless mobile column lift system comprising at
least two portable lifts and an electronic control system for
controlling the lift system. Each of the lifts includes (a) a
base for supporting the lift on a floor or the ground; (b) a post
rigidly coupled to the base and extending upwardly there-
from; (c) a carriage assembly configured to engage a wheel
of a vehicle, wherein the carriage assembly is coupled to the
post and configured for vertical shifting relative to the post;
(d) a lift actuator for raising and lowering the carriage
assembly relative to the post; and (e) one or more batteries
configured to provide power for the lift. The electronic
control system includes a wireless communication system
configured to provide wireless communication among the
lifts in the lift system and a user interface associated with
each of the lifts. The user interface on each of the lifts
comprises a touch screen display. The wireless communi-
cation system is configured to automatically scan commu-
nication frequencies on a continual basis and automatically
adjust one or more wireless communication parameters
based on the scan of communication frequencies. The elec-
tronic control system is configured such that each lift is
capable of tracking its own actions and the actions of all
other lifts in the lift system. The touch screen display is
configured to prompt the operator of the lift system to enter
a pass code prior to operating the lift system. The electronic
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control system is configured to access a database containing
one or more stored authorized pass codes. The electronic
control system is configured to render the lift system inop-
erable if the pass code entered by the operator does not
match one of the authorized stored pass codes stored in said
database. The user interface further comprises one or more
function buttons separate from the touch screen display. The
electronic control system is programmed so that movement
of the lifts requires operator input from at least one of the
function buttons. The user interface comprises an emergency
stop button separate from the touch screen display. The
electronic control system is configured to permit all of said
lifts to be controlled via a single user interface located on
one of the lifts. Each of the lifts in the lift system is
substantially identical. The touch screen display is config-
ured to display a real time animation of the position of the
lifts during lifting and lowering, the height of one or more
of the lifts in the lift system, the weight supported by one or
more of the lifts in the lift system, and the battery status of
one or more of the lifts in the lift system. The electronic
control system is configured to provide a notification of
maintenance needs. The electronic control system is con-
figured to permit paired operation of a selected pair of the
lifts. Each of the lifts comprises a mechanical load holding
device and the touch screen display is configured to display
information about the mechanical load holding devices.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a simplified representation of a wireless portable
lift system utilizing four individual lifts to perform a coor-
dinated lift of a vehicle, where one or more of the lifts is
equipped with a user interface that is readily detachable
from the lift;

FIG. 2 is a perspective view showing the front and side of
a wireless portable lift configured in accordance with certain
embodiments of the present invention;

FIG. 3a is a back elevation view of the wireless portable
lift of FIG. 1;

FIG. 35 is a back elevation view of the wireless portable
lift of FIG. 1, with certain portions of the main housing
being remove or cut away to show individual components of
the lift’s electrical supply system, electronic control system,
and hydraulic power system;

FIG. 4 is a simplified representation of a wireless portable
lift system, showing the major components of an emergency
stop system configured in accordance with certain embodi-
ments of the present invention;

FIG. 5a is an enlarged view of the modular control unit of
the wireless portable vehicle lift shown in FIG. 35, where the
housing of the modular control unit is closed to protect its
internal components;

FIG. 5b shows the modular control unit of FIG. 5a with
the housing opened to provided access to the internal
components;

FIG. 6 is a schematic diagram of the main components of
an electronic control system for a wireless portable lift
system configured in accordance with certain embodiments
of the present invention;

FIG. 7a is sheet one of a two-part a flow diagram for an
overall method of operating a wireless portable lift system;

FIG. 754 is sheet two of the two-part flow diagram (started
in FIG. 6a) for an overall method of operating a wireless
portable lift system;

FIG. 8 is a flow diagram showing steps involved in
operating a wireless portable lift system to raise and lower
a vehicle;
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FIG. 9 is a flow diagram showing steps involved in
parking a wireless portable lift system;

FIG. 10 is a flow diagram showing steps involved in
un-parking a wireless portable lift system;

FIG. 11 is a flow diagram showing steps involved in
operating a wireless portable lift system in a paired mode;

FIG. 12 is a flow diagram showing steps involved in
un-pairing a wireless portable lift system;

FIG. 13 is a flow diagram showing steps involved in
operating an adaptive communication system of a wireless
portable lift system;

FIG. 14 is a flow diagram showing the steps involved in
executing an emergency stop for a wireless portable lift
system,

FIG. 15 is a simplified representation of a wireless por-
table lift system employing a remote control module for
wirelessly communication with individual lifts of the sys-
tem;

FIG. 16 is a simplified representation of a wireless por-
table lift system employing a level detector that can be
attached to the vehicle and can communicate vehicle level
information to one or more of the lifts;

FIG. 17 is a simplified representation of a wireless por-
table lift system employing a height detector that can be
attached to the vehicle and can communicate vehicle height
information to one or more of the lifts; and

FIG. 18 is a simplified representation of a wireless por-
table lift system employing lift velocity controllers at each
lift to ensure that the lifted vehicle remains substantially
level during lifting.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Detailed embodiments of the present invention are dis-
closed herein; however, it is to be understood that the
disclosed embodiments are merely exemplary of the inven-
tion, which may be embodied in various forms. Therefore,
specific structural and functional details disclosed herein are
not to be interpreted as limiting, but merely as a basis for the
claims and as a representative basis for teaching one skilled
in the art to variously employ the present invention in
virtually any appropriately detailed structure.

Referring now to the drawings in detail, and initially to
FIG. 1, numeral 20 generally designates a wireless portable
vehicle lift system having four individual lifts 22. Although
FIG. 1 depicts a four lift system, it should be understood that
any combination of two or more lifts can be used. For
example, the lift system 20 can employ two, four, six, or
eight individual lifts 22. In certain embodiments, each of the
portable lifts 22 is substantially identical. It should also be
understood that lift system 20 is not limited for use with
vehicles, but also may be used to raise or lower other objects
relative to a floor or ground surface, such as aircraft,
industrial machinery, shipping containers, construction sub-
assemblies, and the like.

The wireless portable vehicle lift system 20 depicted in
FIG. 1 can be equipped with an electronic control system
that controls the lifts 22 in response to operator commands.
The electronic control system can include a wireless com-
munication system that wirelessly communicates lift control
signals to, from, and/or among the lifts 22.

As shown in FIG. 1, of the individual lifts 22 of the lift
system 20 can be equipped with a user interface 24 that, after
initial set-up of the lift system 20, permits the entire lift
system to be controlled via a single user interface 24. As
discussed in detail below, the user interface 24 can include
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a touch screen display that enables enhanced operating
features of the lift system 20. For example, when the user
interface 24 includes a touch screen display, the touch screen
display can be programmed to display a real time animation
of'the lift positions and/or the vehicle position as the vehicle
is lifted and/or lowered by the lift system 20.

In certain embodiments of the present invention, the user
interface 24 can include a remote control module that can be
readily detached from the lift 22 and used to wirelessly
control the lift system 20, while the lift operator stands away
from the lift system 20. The remote control module can have
a touch screen display incorporated therein. When the user
interface 24 includes a remote control module, each lift 22
can be equipped with a docking station 26 that allows the
remote control module to be removably attached to the lift
22. The docking station 26 can be configured to allow for
easy physical connection and disconnection of the remote
control module to and from the lift 22. Further, the docking
station 26 can be configured to allow for easy electrical
connection and disconnection of the remote control module
to and from the lift 22. The electrical connection between the
remote control module and the lift 22 can permit wired
communication between the remote control module and the
lift 22 when the remote control module is received in the
docking station. Thus, the remote control module can be
used to control the lift system 20 whether it is attached to or
detached from the lift 22. The lift 22 can be equipped with
a charger for charging a battery of the remote control module
when the remote control module is received on the docking
station 26.

In certain embodiments, the user interface 24 can employ
a remote control module equipped with wireless communi-
cation capability and multimedia functionality. Examples of
such remote control modules include portable electronic
devices such as notebook computers, tablet computers,
PDAs, and smart phones. In certain embodiments, both the
remote control module and each lift 22 can be capable of
independently accessing the internet, so that the remote
control module can control the lift system 20 via the internet.

When the remote control module has both wireless com-
munication capability and multimedia functionality, the
remote control module can be used to not only wirelessly
control the lifts 22, but also to contact the lift manufacture
or service provider for technical support and/or training. The
wireless communication between the remote control module
and the lift manufacture or service provider can be accom-
plished via satellite, the internet and/or via a cellular phone
network.

To facilitate communication between the operator of the
lift system 20 and the entity providing technical support or
training, the remote control module can be equipped with a
camera, a microphone, and/or a keyboard. The camera can
be a still camera or a video camera that allows the operator
of the lift system 20 to transmit images or video of the lift
system 20 and/or the environment around the lift system to
the entity providing technical support or training. The micro-
phone allows the operator of the lift system 20 to verbally
communicate with personnel at the technical support or
training entity using the remote control module. When the
remote control module is equipped with a video camera and
a microphone, technical support and/or training can be
facilitated via video conference. The keyboard on the remote
control module can permit communication between the
operator of the lift system 20 and the technical support or
training entity via textual messaging. In certain embodiment,
the user interface 24 can also include a voice activated
command module.
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When the lift system 20 is equipped with wireless internet
capability (via a remote control module or otherwise),
technical support or training can be greatly enhanced. In
addition to the technical support and training features
described above, support can also be provided in the form of
remote diagnostics, remote troubleshooting of lift problems,
and remote tracking and/or storing of lift information. Lift
information tracked and/or stored can included any lift data
that may be relevant to the safety, maintenance, and/or
proper operation of the lift system 20. This lift data can be
regularly gathered and stored for use in diagnosing lift
problems, notifying lift owners of maintenance needs, and/
or warning lift owners of improper lift operation.

In certain embodiments of the present invention, the
electronic control system comprises a distributed wireless
server network configured to collect operational and main-
tenance data about the lift system. The distributed wireless
server network can be capable of being remotely accessed
by owners, operators, and/or manufactures of the lift so as to
provide real time data to remote parties. Such real time data
can include operational status, lift operational data, and/or
lift diagnostics data.

Turning now to FIGS. 2, 3a, and 35, a wireless portable
lift 22 configured in accordance with one embodiment of the
present invention is illustrated. The lift 22 can include a base
30, a post 32, a carriage assembly 34, a lift actuator 36, and
a main housing 38. The base 30 supports the lift on the floor
or the ground. The post 32 is rigidly coupled to the base 30
and extends upwardly therefrom. The carriage assembly 34
is configured to engage the wheel of a vehicle and is
vertically shiftable relative to the post 32. The lift actuator
36 is received in the post 32 and is operable to vertically
raise and lower the carriage assembly 34 relative to the post
32 and the base 30. The main housing 38 is attached to the
post 32 and encloses many of the components of that make
up the control and power systems of the lift 22. The main
housing 38 includes a removable access panel 40 for pro-
viding access to various components of the control and
power systems.

FIG. 3b provides a view of the back of the lift 22 with the
access panel 40 being removed to show certain internal
components located in the upper portion of the main housing
38. In FIG. 35, a lower portion of the main housing 38 is also
cut away to show certain internal components located in the
lower portion of the main housing 38.

The lift 22 generally includes an electrical power supply,
an electronic control system, and a hydraulic power system.
More specifically, FIG. 35 shows that the electrical power
supply system of the lift 22 can include two rechargeable
batteries 42, a battery charger 44, and a main power switch
46; the electronic control system of the lift 22 can include a
modular control unit 48 and an antenna 50; and the hydraulic
power system of the lift 22 can include a hydraulic reservoir
52 and a hydraulic pump 54. Many other components of the
power supply system, electronic control system, and hydrau-
lic power system of the lift 22 are not shown in detail in FIG.
3b, but will be described in greater detail below. FIG. 3b
shows that the modular control unit 48 includes a user
interface 24 that includes a touch screen display 56 and an
emergency stop (E-stop) switch 58.

FIG. 4 provides a simplified representation of a wireless
portable lift system 20, where each lift 22 is equipped with
an enhanced E-stop system. As shown in FIG. 4, each lift can
include a base 30, a post 32, a carriage assembly 34, a power
source (e.g., battery 42), a main power switch 46, an
electronic control system 60, and a hydraulic power system
62 for vertically shifting the carriage assembly 34 relative to
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the post 32. The electronic control system 60 can be used to
control the hydraulic power system 62. The electronic
control system 60 can include a touch screen display 56, an
E-stop switch 58, an antenna 50, and communication lines
64a, b. The hydraulic power system 62 can include a
hydraulic reservoir 52, a hydraulic pump 54, a dump valve
66, and a hydraulic actuator 36 (e.g., a hydraulic cylinder).
The combination of the E-stop switch 58 and the dump valve
66 provides the lift system 20 with enhanced safety, as
described below.

As shown in FIG. 4, the dump valve 66 can be shiftable
between a powering configuration (shown by the vertical
solid line in the dump valve 66 of FIG. 4) and a recirculating
configuration (shown by the horizontal dashed line in the
dump valve 66 of FIG. 4). When the dump valve 66 is in the
powering configuration, the dump valve 66 routes hydraulic
fluid from the hydraulic pump 54 to the hydraulic actuator
36 for use in raising the carriage assembly 34 relative to the
post 32. When the dump valve 66 is in the recirculating
configuration, the dump valve 66 routes (recirculates)
hydraulic fluid from the hydraulic pump 54 back to the
hydraulic reservoir 52, bypassing hydraulic actuator 36.

An important feature of the dump valve 66 is that it is
biased toward the recirculating configuration and is only
shifted into the powering configuration when electrical
power is supplied to the dump valve 66. As such, if electrical
power is cut to the dump valve 66, the dump valve 66
automatically shifts into the recirculating configuration.
Once the dump valve 66 is in the recirculating configuration,
the hydraulic actuator 36 cannot be used to raise the carriage
assembly 34, even if the pump 54 continues to run, because
hydraulic fluid is diverted around the hydraulic actuator 36
and back to the reservoir 52.

In order to raise the carriage assembly 34, electrical power
must be provided to the dump valve 66 to shift the dump
valve 66 into the powering configuration. Such instructions
to raise the carriage assembly 34 can be received via the
touch screen display 56. Upon receiving the raise instruc-
tions input from the touch screen display 56, the electronic
control system 60 can communicate a dump valve power-up
signal to all the lifts 22 of the system 20. This dump valve
power-up signal ensures that all the dump valves 66 of all the
lifts 22 are shifted into a powering configuration in order to
raise the lifts 22.

In certain embodiments of the present invention, each lift
22 has an E-stop switch 58. When the E-stop switch 58 is
actuated by an operator of the lift system 20, the electronic
control system 60 sends a signal via communication line 645
to cut electrical power to the dump valve 56 of the lift 22 on
which the E-stop switch 58 was actuated. In addition, when
the E-stop 58 switch is actuated, the electronic control
system 60 of the lift 22 on which the E-stop was actuated
wirelessly transmits an E-stop signal for receipt by the other
lifts 22 of the system 20. Once the E-stop signal is received
by the other lifts 22, power is cut to the dump valves 66 of
all the lifts 22 of the system 20.

As depicted in FIG. 4, the lift system 20 can optionally
employ a remote control module 70 to wirelessly control the
lifts 22 from a location spaced from the lift system 20. In
embodiments where the lift system 20 is controlled using the
remote control module 70 that is not rigidly coupled to the
lifts 22, the remote control module 70 communicates wire-
lessly with components of the lifts 22 that are physically
coupled to the lifts 22. In one embodiment, the remote
control module 70 can be a user interface that is readily
attached to and detached from one of the lifts 22. In certain
embodiments, only one of the lifts 22 of the lift system is
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equipped with a detachable remote control unit 70. In other
embodiment, each of the lifts of the lift system 20 includes
an identical detachable remote control unit 70.

As depicted in FIG. 4, the remote control module 70 can
be equipped with a touch screen display 56 and an E-stop
switch 58. When the E-stop switch 58 on the remote control
module 70 is actuated, the remote control module 70 wire-
lessly transmits an E-stop signal, which the results in power
being cut to all the dump valves 66 on all the lifts 22 of the
system 20. In one embodiment, the E-stop signal transmitted
by the remote control module is directly received by each of
the lifts 22 of the system 20. In another embodiment, the
E-stop signal transmitted by the remote control module 70 is
received by a master lift of the system 20, and the master lift
thereafter communicates the E-stop signal to the remaining
slave lifts of the system.

Referring again to FIG. 4, in accordance with certain
embodiments of the present invention, the hydraulic power
system 60 of the lift 22 can include one or more features for
enhancing performance and reliability of the hydraulic
power system 60. For example, as shown in FIGS. 36 and 4,
the hydraulic pump 54 can have a fluid inlet that is located
below the fluid outlet of the hydraulic reservoir 52. This
configuration can be advantageous in that it facilitates
gravity feed of hydraulic fluid from the hydraulic reservoir
to the hydraulic pump 54. This gravity-feed feature provides
improved energy efficiency (battery life) over conventional
portable lift systems because the hydraulic pump 54 is not
required to pump hydraulic fluid up from the reservoir 52
every time the lift 22 is actuated. In addition, the tank used
as the hydraulic reservoir 52 can have an enhanced physical
configuration. In certain embodiment the hydraulic reservoir
52 can be non-cylindrical, with substantially planar side
walls. In one embodiment, the hydraulic reservoir 52 has a
generally inverted L configuration, with the hydraulic pump
54 and/or dump valve 66 being at least partly received in the
gap of the inverted L.

Referring now to FIGS. 54 and 54, where there is pro-
vided an enlarged view of the modular control unit 48
originally described with reference to FIG. 3b. FIG. 5a
shows the front of the modular control unit 48 in its
assembled configuration, while FIG. 56 shows the modular
control unit in an open configuration, revealing its internal
components. As depicted in FIG. 54, the modular control
unit 48 can include a housing 72 into and/or onto which all
components of the unit 48 are mounted. Specific compo-
nents mounted on/in the modular control unit 48 include a
touch screen display 56, an E-stop switch 58, a primary
circuit board 74 (motherboard), a secondary circuit board 76
(daughter board), and a wireless communication device 78.
The wireless communication device 78 can be a radio
frequency transceiver. In one embodiment the wireless com-
munication device is an adaptive frequency hopping trans-
ceiver. In additions, one or both of the circuit boards 74, 76
can include a lift control microprocessor 80 for processing
information relating to the lift sensors and actuators.

The primary circuit board 74, secondary circuit board 76,
and wireless communication device 78 are mounted inside
the housing 72, where they are protected from the external
environment. The touch screen display 56 and E-stop switch
58 are mounted in openings in the front panel 82 of the
housing 72, so that they can be accessed by a lift operator
when the housing 72 is closed. In certain embodiments, the
front panel 82 of the housing 72 can be equipped with a
docking station so that a remote control module that includes
the touch screen display 56 can be releasably attached to the
modular control unit 48.
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One advantage provided by the modular control unit 48 is
that it can easily be removed from the lift and replaced by
another modular control unit 48. Most of the key compo-
nents of the lifts electronic control system are included in the
modular control unit 48. Thus, if a problem with the lifts
electronic control system is experienced, a new modular
control unit can simply be shipped to the lift owner and
easily swapped out for the old one. This avoids downtime
and expense associated with having a service technician
travel to the lift location to diagnose and repair a problem
with the electronic control system.

To facilitate easy change out the modular control unit 48,
the modular control unit 48 can be equipped with electronic
communication plugs for electrically connecting the modu-
lar control unit 48 to other components of the lift. In certain
embodiments, the modular control unit is equipped with not
more than five, not more than four, or not more than three
electronic communication plugs. For example, one elec-
tronic communication plug can be used to connection the
wireless communication device 78 of the modular control
unit 48 with the antenna 50; one electronic communication
plug can be used to connect the E-stop switch 58 of the
modular control unit 48 to the dump valve 66; and one
electronic communication plug can be used to connect one
or both of the circuit boards 74,76 to various sensors or
actuators of the lift 22.

Referring generally to FIGS. 1-4, several enhanced per-
formance and safety features suitable for implementation
into the wireless portable lift system 20 will now be briefly
described. In particular, the lift system 20 can be provided
with an auto-engage performance feature, an auto-resyn-
chronize performance feature, a motion sensing safety fea-
ture, obstruction detection safety feature, a physical lockout-
tagout safety feature, a pass code safety feature, a training
verification safety feature, and/or a dual input safety feature.
These various performance and safety features are described
immediately below with reference to FIGS. 1-4.

In certain embodiments of the present invention, the
electronic control system 60 of the wireless portable vehicle
lift system 20 can be programmed with an auto-engage
function that simultaneously raises the carriage assemblies
34 of all of the lifts 22 until the carriage assemblies 34
engage the vehicle wheels and then stops each of the
carriage assemblies 34 in an engaged position upon engage-
ment with the wheels. When the lift system 20 is equipped
with auto-engage functionality, each of the lifts 22 can
include a weight sensing mechanism configured to detect the
weight supported by the carriage assembly 34. The auto-
engage function is configured to stop the carriage assembly
34 when the weight sensing mechanism senses a weight
above a preset engagement weight. The electronic control
system 60 can programmed to use the engaged positions to
determine an initial level configuration for the carriage
assemblies 34.

In certain embodiments of the present invention, the
electronic control system 60 of the portable vehicle lift
system 20 can be programmed with an auto-resynchroniza-
tion function that automatically resynchronizes the vertical
positions of the carriage assemblies 34 after an unsynchro-
nized condition has been identified. The electronic control
system 60 can be configured to automatically detect the
existence of the unsynchronized condition and provide the
lift operator with a visual indication of the unsynchronized
condition.

In certain embodiments of the present invention, each of
the lifts 22 of the system 20 can include a lift motion
indicator for providing an audible and/or visual warning
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when the lift 22 is being raised and/or lowered. The lift
motion indicator can include a light configured to flash
during raising and/or lowering of the lift 22. The lift motion
indicator can additionally or alternatively include an audible
alarm that beeps during raising and/or lowering of the lifts
22.

In certain embodiments of the present invention, the lift
system 20 can be equipped with an obstruction detection
system for detecting foreign objects located below the lifted
vehicle prior to lowering the lifted vehicle. The obstruction
detection system can be configured to scan the area within
the perimeter of the lifts 22 for foreign objects. Such
scanning can utilize optical, thermal, acoustical, infrared,
and/or microwave energy to detect foreign objects.

In certain embodiments of the present invention, the lift
system can be equipped with a physical lockout-tagout
system for preventing unauthorized operation of the lift
system. The physical lockout-tagout system can include at
least one removable key associated with each lift, wherein
insertion or removal of one or more of the keys from one or
more of the lifts disables the lift system.

In certain embodiments of the present invention, the touch
screen display of the user interface 24 can be programmed
to include a pass code screen that prompts the operator to
enter a pass code prior to operating the lift system 20. Such
a pass code screen can include an input section for the
operator to input a pass code. The electronic control system
60 can include onboard database, or can have access to a
remote database, containing one or more stored authorized
pass codes. If a pass code is entered that does not match one
of' the stored authorized pass codes, the lift system 20 can be
rendered inoperable.

In certain embodiments of the present invention, the touch
screen display of the user interface 24 can be programmed
to include a training verification screen that queries the lift
operator as to whether the operator has been trained to
operate the lift system 20. The training verification screen
can include an input section for the operator to confirm or
deny whether the operator has been trained to operate the lift
system 20. The lift system 20 can be rendered inoperable if
the operator denies having been trained on the lift system 20.

In certain embodiments of the present invention, the
electronic control system 60 of the lift system 20 can be
programmed so that movement of the lifts requires dual
operator input from at least two locations on the touch screen
display of the user interface 24. The user interface 24 can
also include one or more function buttons separate from the
touch screen display. In certain embodiments, the electronic
control system 60 is programmed so that movement of the
lifts requires dual operator input from via both the touch
screen display and at least one of the function buttons.

FIG. 6 provides a schematic depiction of an electronic
control system 100 for a wireless portable lift system, such
as the lift system described above. The control system 100
of FIG. 6 includes of a parallel group of microprocessor and
microcontroller systems each functioning in a specific task
area in a coordinated manner to provide a high performance,
safe lifting system. The control system 100 enables a com-
plex coordinated lift involving anywhere from two to twenty
independent lifts. The lift or lower must be performed
rapidly, and with a high degree of safety and precision. Each
individual lift involved in the lift ensemble must be capable
of tracking its own actions together with the actions of all
other lifts in the group and determining as part of a collective
intelligence a lift or lower strategy keeping the lifts together,
maintaining a high level of safety, precision, and lift integ-

rity.
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The task of lifting, safety checking, and coordination of
the individual tasks in a wireless portable lift system is large
and may be difficult or impossible to be done in a real time
manner by a single processor in each lift that is single or
even multi threaded. Because of the safety and performance
requirements of the modern portable lift system the inven-
tors have found that the task may advantageously be divided
into functional areas with processors accomplishing their
individual tasks in a near real time environment. The pro-
cessors can be tied together with a network or by a direct
memory access (DMA) technology. This method allows all
of the processors to share a common area of memory 108
where the individual processors push and pop commands or
data between one another and other processors in a multiple
lift system in an achromous manner. This method provides
for a very rapid response of the system to commands and to
the varying conditions in the multi-lift system during a lift
or lowering operation, or lift housekeeping tasks.

The use of parallel multi-processors is unique in the
portable lift industry because up to this point the lifting task
has been simple. However, recently the requirements on the
lift systems has increased and has become more compli-
cated. Thus making use of a single microcontroller would
result in degraded safety, lack of capability, and lift perfor-
mance. By dividing the task into a set of parallel, yet
coordinated, set of microprocessors or microcontrollers the
more complex tasks as well as the fundamental tasks can be
performed more quickly, more safely and with greater
precision.

In certain embodiments, the multiprocessor system con-
sists of two, three, four, five or six processors in each lifting
column. The control processor 102 in the individual lifting
columns is an adaptive gain control processor. This proces-
sor 102 receives data from all of the sensors 104 in the lift
system ensemble as well as the data from its own portable
lift sensors including but not limited to pressure, energy use
and energy levels, lift height, lift velocity, and parameters
that check the environment for the safe use of the lift system.
All of this data is used by the collective intelligence of the
lifting ensemble to effectively perform a coordinated lift or
lower of the ensemble. The adaptive gain processor 102 is
also interfaced to all user portable lift ensemble control
inputs and emergency requests from sensors or the lift’s
operator. This adaptive processor 102 performs control of all
actuators, valves, pumps, stops, and emergency equipment
106. This processor 102 gives and receives commands from
the DMA data hub area of shared memory 108 for the
system, as well as the local controls and display. The
adaptive control processor 102 takes advantage of an arti-
ficial intelligence algorithm to perform its intended task.
This is the ability of the control processor 102 to learn from
its environment and use this data to more effectively and
safely perform the lifting tasks.

Control of the individual portable lift system as well as the
control of the ensemble of lifts has become more complex
due to the increased capability of the newer lift systems and
the higher margins of safety that are required. Current
technology uses a simple text display and a raise lower
switch as the input/output devices. The new lift systems
must have more elegant and ergonomically designed human
interfaces that inform the operator in a clear and concise
manner of the operational aspects of the lift when in opera-
tion. The interface must allow the operator to easily and
safely access the full functionality of the new features of the
modern lift system. This interface system can consist of a
touch screen display, voice actuated commanding and rec-
ognition systems and audio and visual feed back to the
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operator. This display can be capable of surveying the work
area of the lift using such sensors as LIDAR or acoustic
techniques, thus insuring a safe and accident free lift opera-
tion. The display processor 110 can communicate using the
DMA interface to assure near real time functionality. How-
ever, a conventional network technology can be used, but it
may result in degraded performance.

An integral part of the multi-processor lift system 100 is
an adaptive communication system 112 for the communi-
cation between individual lifts in an ensemble that have a
common lifting purpose. It is the responsibility of the
communication system to keep all DMA areas of all lifts
synchronized, and to provide emergency data in the event of
an unplanned movement of the lift system or the user.
Because communication is so critical in a high performance
lift system the tolerance for error is very small. It is for this
reason that an adaptive rather than a conventional data
communication system is chosen.

The adaptive communication system 112 is frequency
agile, protocol agile, and power agile. The system is capable
of changing its RF channel if the current frequency is
congested and determining a radio frequency of minimum
noise content. This channel agility process occurs on a
continual basis during the operation of the lift system. The
communication system’s 112 moves are coordinated
between the individual adaptive communication processors
in the lifting ensemble. The adaptive system 112 uses an
artificial intelligence algorithm to learn and adapt to the area
of operation. The system, in addition to conventional error
processing such as parity and CRC checking, can change its
message timing and protocol in order to assure no possibility
that the system can be jammed or spoofed causing a haz-
ardous movement of the lift system. The adaptive commu-
nication system 112 is capable of providing a separate
isolated smart RF channel or link for the handling of
emergency information in the event of the failure of one or
more of the communication processors. The adaptive pri-
mary communication system and the smart emergency com-
munication system are DMA devices allowing the informa-
tion programmed for the individual lift columns to be moved
rapidly from the display and control processor’s memory to
the other lifts in the ensemble in a near real time manner.

The adaptive communication processor provides the
secure communication link between the individual portable
lifts in a lifting ensemble. A smart network server processor/
microcontroller 114 provides a link from the individual lifts
to the cloud 116. This link allows the lifts to be part of a
collective the intelligence of all lifts of the model type, or
that have the server processor/microcontroller 114 as part of
their architecture and that have been manufactured by a
common manufacturer. The network server processor/mi-
crocontroller 114 allows the individual lift to be part of a
data sharing network by which individual lifts can share use
data, maintenance data, and status, and operational status
data with a common server or server family for the purpose
of determination of maintained scheduling, malfunction
determination, fault analysis, and software and firmware
update. This data link takes advantage of local open or
secures data networks or cellular data networks. This con-
nection to the cloud 116 allows the remote operation of the
lifts, and a remote diagnosis of faults, maintenance practices,
and usage of the individual lifts.

The multi-processor architecture of control system 100 is
configured to make the wireless portable vehicle lift system
a high performance, extremely safe and secure, and versatile
piece of shop equipment. The multi-processor architecture
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provides a new communication capability between indi-
vidual lifts and a unique intelligent network of all lifts in a
production family.

In view of the foregoing, in certain embodiments of the
present invention, each of the portable lifts can be equipped
with at least a first microprocessor and a second micropro-
cessor that are configured to communicate with one another,
perform distinct tasks operate in parallel, share a common
memory, and/or communicate with one another using direct
memory access (DMA) technology. Each of the portable lifts
can include a common command buffer system for provide
communication between the first and second microproces-
sors. The common command buffer system can include a
transmit buffer for transmitting information to the first and
second microprocessors and a common receive buffer for
receiving information from the first and second micropro-
Cessors.

In certain embodiments, each of the portable lifts can
further include a third microprocessor configured to com-
municate with the first and second microprocessors. The
first, second, and third microprocessors can be configured to
operate in parallel, share a common memory, and/or com-
municate with one another using DMA technology. The
common transmit buffer, described above, can transmit
information to the first, second, and third microprocessors
and the common receive buffer can receive information from
the first, second, and third microprocessors.

In certain embodiments, each of the portable lifts can
further include a fourth microprocessor configured to com-
municate with the first, second, and third microprocessors.
The first, second, third, and fourth microprocessors can be
configured to operate in parallel, share a common memory,
and/or communicate with one another using DMA technol-
ogy. The common transmit buffer can transmit information
to the first, second, third, and fourth microprocessors and the
common receive buffer can receive information from the
first, second, third, and fourth microprocessors.

In certain embodiments, each of the lifts can include a lift
control system having one or more sensors and one or more
actuators. One microprocessors of the lift can be a control
microprocessor configured to process information related to
the lift control system. The sensors of the lift control system
can include a height sensor, a pressure sensor, an energy
status sensor, a velocity sensor, and/or an actuator position
sensor. The actuators of the lift control system can include
the lift actuator, a down-stop actuator, an emergency stop
actuator, a hydraulic valve, and/or a hydraulic pump.

In certain embodiments, each of the lifts further includes
a user interface system having one or more input and/or
output devices. One of the microprocessors of the lift can be
the interface microprocessor that is configured to process
information related to the user interface system. The user
interface system can include a touch screen display. The
interface microprocessor can be programmed to display at
least 40, 80, 120, 160, 200, 240, 280, 320, 360, 400 unique
operator interface screens on the touch screen display.
Further, the user interface can include a voice actuated
command module.

In certain embodiments, the lift system can include a
wireless inter-lift communication system including one or
more wireless transmitters and/or wireless receivers associ-
ated with each of the lifts. In such an embodiment, one of the
microprocessors of the lift can be an inter-lift communica-
tion microprocessor configured to process information
related to the inter-lift communication system. The wireless
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transmitters and/or wireless receivers of the inter-lift com-
munication system can include a radio frequency (RF)
transceiver.

In certain embodiments, the inter-lift communication
microprocessor can be an adaptive communication micro-
processor configured to automatically adjust one or more
communication parameters to thereby maintain communi-
cation integrity and/or security. Such communication param-
eters can include frequency, protocol, and/or power. The
adaptive communication system can be configured to auto-
matically scan communication frequencies and select a
frequency with minimal noise. In certain embodiments, the
wireless inter-lift communication system can include an
artificial intelligence system configured to gather wireless
environment information about the local communication
environment and control the wireless transmitters and/or
wireless receivers based on the wireless environment infor-
mation.

In certain embodiments, the lift system can include a
wireless network server communication system transmitting
information to and/or from a remote location. In such an
embodiment, one of the microprocessors can be a wireless
network server communication microprocessor configured
to process information related to the network server com-
munication system. The remote location can be at least 10,
50, 100, or 200 miles away from the location of the wireless
portable vehicle lift system. The wireless network server
communication system can be configured to communicate
with the remote location via a cellular telephone network or
the internet.

In certain embodiments, each of the lifts includes a
control microprocessor configured to process information
related to the lift control system, an interface microprocessor
configured to process information related to the user inter-
face system, an inter-lift communication microprocessor
configured to process information related to the inter-lift
communication system, and a wireless network server com-
munication microprocessor configured to process informa-
tion related to the network server communication system.

FIGS. 7a and 75 provide an overall flow diagram outlin-
ing major steps involved in operating a wireless portable lift
system configured in accordance with certain embodiments
of'the present invention. When the lift unit is initially turned
on, the lift unit will perform a self-check of all of the
operable systems that control the movement of the lift
system or display data or take commands from the operator.
If all systems come back with a valid response the unit will
determine its state of position (i.e., is the lift in the home
position or is the lift in some position other than the home
position thus telling the central processor that the lift may
have been shut off or failed in the lift position). If the unit
is in other than the home position it will measure the weight
of the lift forks to determine if there is a vehicle on the lift
or is the lift empty. If there is no weight on the system the
lift will initiate a request to the operator to return to home.
If there is weight on the system the lift system will assure
that paws are engaged and that the lift remains in this
position until grouped or manually lowered by the operator.

The lift now uses the radio link system in a pre-deter-
mined default channel and later looking to all available
channels to determine if there are other lifts that the lift
could be grouped with (i.e., lifts that have not been grouped
but are on line and transmitting an identification). The radio
will ignore all lifts that are already grouped or are part of
another lifting ensemble. If there are no other lifts in the
potential ensemble then the lift will initiate a beacon signal
on a pre-determined channel indicating that it the first to be
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on line and it is looking for others that it could be potentially
be grouped with. It determines of the 256 channels of
communication that are available which one is the clearest
channel and places that channel ID in the beacon message
with its ID and type of lift.

If the lift determines that it is not the first of the lifts to be
powered up by detecting the beacon of an unpaired lift then
the lift will listen for the clear channel ID and then on the
beacon frequency broadcast its 1D, type of lift and its status.
The lift will then initiate the control operator display and
indicate that the unit is ready and ready for a lift assignment
and continue to broadcast its ID, type, and status, and listen
for other lifts that might be potential group members . . .
ignoring lifts that already are in an ensemble. This loop will
continue until the operator initiates the lift and assigns its
position in a lifting ensemble. The communication between
the adaptive communication device and the control proces-
sor is carried out using a communication buffer resident in
the control processor. The display, communication proces-
sor, network server, and the control processor all function
asynchronously using the communication buffer of the con-
trol processor. Commands, data, and status information is
pushed and popped from the register in real time with each
independent device acting on the buffer in real time manner
(i.e., the system is interrupt driven). In the event of a
interrupt failure the system is halted and reset to the initial
state of turn on. This serves as an operational self-check of
each system and prevents unexpected or un-programmed
movement or actions on the part of the individual lift system.

If the system senses other unassigned or assigned but not
complete grouped units. The system will anticipate a lift
assignment. Once the unit is requested by the operator as a
potential lift for a lifting system it will gather the data of the
other lifts as to their position number, number of lifts in the
system, unit IDs, statuses, heights, weights, and communi-
cation channels and protocols and await its lifting assign-
ment. The unit will display on the operator console all other
potential lifts and their current position in an assigned lifting
ensemble. The operator must now assign the position of the
lifting system. The lift will determine if it is a valid lift
position from the data from the other lifts. If it is a valid lift
position then the unit will broadcast its unit ID, status,
height, weight, and current assigned position on request by
the first unit in the lifting ensemble. At this point the lifts
parameters and status are kept current in the transmit receive
buffers so that the radio system can reply to inquiries by the
first lift to enter the lifting ensemble.

If the lifting ensemble is not complete but the lift has an
assignment the lift will continue to broadcast its ID, status,
lifting position, and all lifting parameters in the communi-
cation buffer on request of the first unit in the ensemble. If
the unit is the first in the ensemble the unit will beacon to all
potential lifts requesting them to broadcast their 1Ds, status,
and lifting parameters in their communication buffers, as
well as broadcasting its own unit ID number, assigned
position, number in the projected ensemble, channel num-
bers, and lifting parameters in its communication buffer. The
lifting parameters include but are not limited to the status,
height, weight, channels, state of emergency, lift rates, and
lift acceleration, and move with ID.

Once the lifting ensemble is complete the first unit in the
ensemble assumes a pseudo master of the ensemble as far as
communication is concerned this unit serves to pole the
other units as to their ID and lifting and command buffer
data. Once the lift ensemble is ready it will either be in the
home position or the position that the lift system was left in
when it was turned off. If the system is in the home position
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the lifts will ask the user if he wants to auto engage the
vehicle to be lifted. If the answer is yes the units are asked
to reduce the lift gain and advance in a lifting mode until a
predetermined weight is captured on each of the lifts and to
then stop and wait for a home or a lift command from the
operator. If the lifts are not in the home position each units
height will be broadcast to determine if all of the lifts are
within the synchronization limit, if so the operator will be
asked if he or she wants to auto synchronize the system,
meaning all of the lifts will be brought to % of an inch of
each other in height were the lowest units are brought to the
height of the highest unit. If the units are not within the
predetermined auto synchronization limits the units will
error out and the operator will have to manually bring the
units into the auto sync region and restart the lift process. Or
the operator will be asked if he or she wants to operate in the
paired mode. Once all of the units are at the same height and
weight either by an auto engage or by a manual or auto
synchronization the ensemble is ready for a command to any
of the units to lift or to lower or to park.

At this point there is no master or slave relationship
between the units in the ensemble each of the units is an
independent operator with each unit knowing all other units
status and lift parameters via way of the common commu-
nication buffer that all units now have. All of the commu-
nication buffers are kept in sync by the way of the intelligent
radio network of the column ensemble. All units operate off
the same communication buffer so a single unit whose buffer
is altered by the control operator forwards this communica-
tion buffer to all other units which assume the same status
thus allowing the system to make a coordinated lift or lower
or common stop, emergency shut down or system reset.
There is only one intelligent radio that assumes the auto
poling responsibility and that is the first unit to be put on
line. Any of the units can assume the auto poling task by
being the first one of the ensemble to be powered on. This
first unit’s only unique responsibility is the poling all of the
other units in the ensemble and assuring that the commu-
nication buffers remain in sync. If any communication buffer
is altered by the operator control or emergency stop the first
unit’s intelligent radio is responsible for the propagation of
the new communication buffer during an operation or shut
down.

By keeping a common communication buffer within all of
the units and having an auto update of the buffers all of the
units function as clones of each other thus lifting and
lowering in the same manner. The first unit also has the task
of choosing the lead lift device in any lifting or lowering
operation. The lead lift is the slowest column lift during a
lifting operation and the fastest column lift during a lower-
ing operation. Each of the lifts tracks the lead lift adjusting
its lifting or lowing gain to track the lead lift. Any of the lifts
can become the lead lift by being the slowest during lifting
and fastest during the lowering. The lead lift may not be the
same during the lift as during lower. The lead lift is deter-
mined by the comparative velocity of each lift at the onset
of the lift or lower operation. In the event of an emergency
stop or system reset then the lift issuing the stop becomes the
lead lift. The stopping lift remains the lead lift until the stop
is cleared. The lift where the command to lift or lower is not
the lead lift but the command lift the lead lift is driven only
by performance during the lifting or lowering operation.

FIG. 8 provides a flow diagram outlining steps involved
in raising and lowering a wireless portable lift system
configured in accordance with certain embodiments of the
present invention. A raise or lower operation is initiated by
one of the lifting columns receiving a command from the
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operators console and this command alters the common
communication buffer and command buffer in all of the
units. An initial lift and lower gain that has been predeter-
mined is chosen and the lift or lowering is begun. The
velocity of each of the units is immediately reported to the
common communication buffer and the slowest unit is
determined by all of the columns at once. Each of the
column lifts then adjusts its lifting or lowering gain so that
its velocity is the same as the lead unit. Where the lead unit
in a lift is the slowest and the lead on a lower is the fastest.
This comparison continues during the entire lift or lower
operation. The gain of each unit is manifested in the PWM
rate that is being used by the control processor to control the
orifice of the hydraulic valve from the pump/dump tank to
the lifting cylinder of the column.

During the lifting or lowering operation, all of the lifts
heights are continually monitored to determine if they are
staying within a predetermined difference of height. In the
event that one or more of the lifting columns does not remain
within the predetermined lifting or lowering predetermined
parameters the lifting or lowering operation is halted by the
offending unit issuing a stop to the lift or lower operation.
This unit is now the lead unit. The operator is given notice
of the problem and is asked to go to the unit and manually
bring the unit to within lifting or lowering difference speci-
fications. Once the operator goes to the offending column
and performs a manual re-synchronization on the offending
column the ensemble lift or lower may be resumed by any
of the columns operator consoles. This process is called
resynchronization of the lift ensemble. The problem is
broadcast by way of the common communication buffer so
all of the units in the ensemble are on notice of the problem
and it appears on all display consoles of the lifting ensemble.

The re-synchronization is usually not necessary except in
very unusual lifting or lowering operations as the adaptive
gain of the family of control processors works to prevent lift
synchronization error. The error should only occur when the
difference lifting weight is so extreme that the bandwidth of
the adaptable gain is not sufficient to accommodate the lift
or lower. This would be the case in the event that the lifted
vehicle radically changed weight during a lift or lower
operation.

A lift or lower may be accomplished from any of the
columns in the lifting ensemble. Once a lift or lower is
initiated on a column this column declares itself the com-
mand column and no other column can be used for control-
ling the lift ensemble until the lifting or lowering operation
is complete by the command column. Once the operation is
complete any of the columns can now become the command
column and thus initiate a lifting or lowering operation or
any other command of the system. The only event that can
remove control from a command column during a lifting or
lowering operation is the issue of an emergency stop from
any other column. The emergency stop sets the stopping
column as lead and control column and remains as such until
the stop is cleared at the column.

FIG. 9 provides a flow diagram outlining steps involved
in parking a wireless portable lift system configured in
accordance with certain embodiments of the present inven-
tion. The park operation is used as a way to transfer the lifted
weight of the column system from the hydraulic cylinder to
a set of stationary metal stops when the lift is used a single
height for a prolonged period of time. It is also used to
provide the user of the lifting system with an additional
margin of safety when working under the vehicle on the
column lift system as the weight supported by a set of metal
stops on the lifting column as opposed to the hydraulic
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lifting cylinder. In the park mode of operation the hydraulic
lift mechanism lowers the weight of the vehicle on to the
nearest set of mechanical stops and locks the stops into
position to assure no movement up or down of the vehicle
being lifted.

When the park command is executed by the operator the
command is placed in the common command data buffer and
the command is then sent to all of the command buffers in
the lifting ensemble. The height of the column lift is
compared with all other lifts to assure that the lifting system
is in sync and all lifts are within a predetermined height. The
lifts height is compared to the heights of the fixed stops that
are on each of the steel columns. If there is a metal stop
below the current position of the lift then the control
processor will verify that the same condition exists for all of
the lifts through the common communication buffer. If all
heights are the same and all target stops are the same the gain
of the lower command is set very low. The weight of the
vehicle is determined and stored. The parking paws are
released and set to engage the designated stop. The lower
command is given to all lifts through the common commu-
nication buffer. The weight supported by the hydraulic
system is monitored and the vehicle is lowered until weight
is removed from the hydraulic system. When the predeter-
mined weight remains on the hydraulic system the lowering
is halted. All units report to each other on the common
communication bus that the park has been accomplished and
the operator is given a park indication on the operator’s
console. In the event that weight has not been removed from
all of the hydraulic systems the control processor will enter
an error mode indicating that one or more of the parking
paws has failed and a park is not possible and the unit halts.
The operator is then asked to intervene and check the system
for a mechanical fault.

If the park command is issued by the operator and the lift
happens to be on one of the metal stops or if any of the
positions of the lifts are ambiguous with respect to the
position of the metal stops, the park command will not be
executed and the operator is asked to raise or lower the lift
system until the ambiguity can be resolved. This is done to
assure that the metal parking paws will engage with the
metal stops on the columns. The control processors assure
that there is a prescribed clearance above each stop before
the park can be executed. This prescribed clearance must be
met or exceeded before a coordinated park can be executed.
The operators console returns to the command mode.

FIG. 10 provides a flow diagram outlining steps involved
in un-parking a wireless portable lift system configured in
accordance with certain embodiments of the present inven-
tion. The un-park operation is used to return the column lift
system from the park or column weight supported mode to
a hydraulic weight supported mode so that the vehicle can be
lifted or lowered. The un-park command is issued by the
operator from any of the columns operator consoles. On a
un-park common command buffer is loaded and sent to all
of the columns. If the ensemble is complete and no stops
exist the gain of the lifting PWM will be adjusted to a
prescribed value, and the command will be given to lift the
vehicle a prescribed amount. The individual weights will be
monitored and when the derivative of the weight is zero for
all of the columns during the lift sequence, and the columns
are raised an additional prescribed amount to assure clear-
ance of the stops, the un-park is said to be successful. The
parking paws are retracted on all lifts and verified, and the
lift is returned to the lifting and lowering mode of operation,
or the command mode. The un-park can be accomplished
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from any of the column lift consoles like the park can be
accomplished from any of the column lift consoles.

FIG. 11 provides a flow diagram outlining steps involved
in operating a wireless portable lift system in a paired mode.
The paired operation is used to allow the lift system to move
any two of the lift columns of a lift ensemble and operate
them independently of the other lifts in the ensemble. During
this time other columns in the lift system are locked out from
moving unless an E-stop occurs. It is recommended that the
paired lifts be assigned to positions opposite each other on
either side of the vehicle under lift. The control processors
using the intelligent communications processors of the lift-
ing system will verify that the two lifts that have been
operator assigned as paired lifts have assigned positions
opposite each other in the lifting ensemble. In the event that
the two columns do not have opposite positions in the
ensemble the control processors will prevent the unit from
entering the paired operation. This aspect is to provide a
margin of safety for the operator during an asymmetric lift
operation.

Once the operator has selected a valid pair of lifts to be
independently operated, the system will lock all other lifting
columns in the ensemble. The communication processor will
update all command buffers, post all column heights to the
common data buffer and set a low raise/lower PID control
gain in each of the paired columns that have been selected.
The paired set may be operated from either of the paired
columns operator consoles. The unit will now allow the
operator to operate the paired lifts up or down and allow the
raise/lower movement as long as the difference in height of
the paired group is within a prescribed distance from the
height of the remainder of the lifting columns. This is done
to provide a margin of safety to the operator and the vehicle
under lift during an asymmetric lifting operation. The units
may be parked in any position within the predetermined
range of operation. The units will remain in the paired
operation until the operator executes an un-pair operation
from the operator’s console of the two selected lifts.

FIG. 12 provides a flow diagram outlining steps involved
un-pairing a wireless portable lift system configured in
accordance with certain embodiments of the present inven-
tion. The un-pair operation is used to return a lifting
ensemble from the paired operation and return the ensemble
to its full coordinated column lifting mode. The un-pair
command can be given from either of the paired column’s
operator console. Once the command is given the control
processors of the paired columns recall the height of the rest
of the ensemble and compare it to the current height of the
two paired columns. The processor will then issue a small
PID raise/lower gain to the control program, the processor
will then place on the common data bus for the paired units
gains, destination weights, and heights, and using the com-
munication processors perform a coordinated move the
columns in a direction that will make the paired column
assume the height of the rest of the ensemble. This move is
executed by the raise/lower portion of the control programs
in each of the lifts. During this lower or lift, the lift weight
of each of the rejoining columns is monitored to assure that
the column does not assume a dominant or slacker weight of
the columns in the ensemble, but will assume its divided
share of the weight. Once the predetermined heights and
weights are reached the ensemble is returned to the full
ensemble mode with all columns assuming equal partner-
ship.

FIG. 13 provides a flow diagram outlining steps involved
in operating an adaptive communication system of a wire-
less portable lift system configured in accordance with
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certain embodiments of the present invention. The adaptive
communication system in each of the column lifts provides
communication of all command and control information and
in addition provides for a continuous synchronous updating
of a common data buffer in each of the lifts. The common
data buffer is in the same form in all of the lift systems as
no lifting system is either a master or slave. Each common
data buffer in each lift contains the status and operation of
all lifts in the ensemble. This common data buffer is main-
tained in the control processor of each column lift in the
working ensemble. The data buffer contains, communication
channel data, frequency data, and current protocol data, all
column weights, heights, operational and health status of all
lifts, assigned lift positions of all lifts, current mode of
operation of all lifts, and a current roll call of all lifts in the
ensemble, the buffer also contains security information or
encryption data needed to interpret all lift communication
and to validate command data. The buffer also contains
whether there are other lifts, not in the ensemble, in the
working vicinity and whether they are joined in an
ensemble.

The command data buffer is continually kept up to date by
the poling of all of the ensemble columns by the first unit in
the ensemble. (The first unit is defined as the first unit
powered up or the beacon unit. This unit can be any of the
columns. The only requirement is that it is the first unit
powered up.) Any unit can initiate the pole of all units. The
poling is an asked and answered protocol followed by all
data on the member of an ensemble. This reply is heard by
all columns and logged in each column. The data is sent in
an encrypted form with parity, and a cyclic redundancy
check (CRC) to insure security. The roll call contains
multiple calls and requests and retries to insure valid data
and provide for data collision reduction. In the event that a
column is absent from the roll call or a roll call ceases for
a predetermined length of time, the ensemble goes into an
error mode with the loss of a column. If the unit returns the
error code is removed and normal operation is resumed.

If the communication processor is the first column to
come on line, the communication processor assumes the
polling task. The communication processor with the polling
task assumes the task of determining the clearest channel
that is to be used by the ensemble for all data and determines
the hop sequence based on the assessment of channel
activity at the time of power up. The polling processor also
is responsible for the periodic assessment of the RF envi-
ronment in order to keep the used channels as clear as
possible. This process is initiated when excessive commu-
nication errors are detected on one or more of the column’s
data. This communication processor is responsible for estab-
lishing the encryption key that will be used by the formed
ensemble. All of this channel data is placed on the beacon so
that joining columns can adjust their communication pro-
cessors accordingly. The polling processor will maintain the
beacon until all of the units that are to be joined have been
acquired. Once all units are joined the secure communica-
tion occurs to all columns in the form of an asked and answer
on the secure channels and designated encryption key. This
roll call and movement of the common data buffers contin-
ues until the ensemble is dissolved. The communication
processor is frequency agile, encryption key agile, protocol
agile. All communication processors are the same and can
assume the polling task if they are the first that are powered
up of an ensemble.

FIG. 14 provides a flow diagram outlining steps involved
in operating an E-stop system of a wireless portable lift
system configured in accordance with certain embodiments



Case 3:19-cv-00801-JAG Document 1-1 Filed 10/29/19 Page 35 of 38 PagelD# 42

US 10,457,536 B2

21

of the present invention. The E-stop is an overriding system
interrupt. The E-stop performs two operations. First the
E-stop removes power from all of the MOSFETS that drive
the pump and valves of the unit where the E-stop is
executed. This action causes the dump valve to open and the
output of the pump to be jettisoned to the dump tank. The
dump valve is executed in the event of the failure of the main
power contactor in the ON position. The E-stop assures that
the hydraulic circuit is broken thus assuring a positive stop
to the hydraulic circuit. This action assures that the unit
where the local E-stop is pressed comes to a positive halt.
Second the E-stop alerts the control processor of the con-
dition, places the E-stop message in the common commu-
nication buffer and the intelligent communications processor
broadcasts an E-stop message so all other lift columns are
also sent into the E-stop mode as well. The broadcast E-stop
message causes a termination of power to the active hydrau-
lic components of all of the members of the ensemble. The
E-stopped unit now becomes the command and the lead unit
for purposes of control of the column lift ensemble. In the
event of a communication and control buffer failure the
column will offending column lift will exhibit a communi-
cation failure causing all columns go into a failure to sync
and halt all motion. In the event of the failure of or locking
of'any of the control processors the separate COP WATCH-
DOG processor in the effected column will perform a cold
reset of the processor causing a loss of ensemble commu-
nication thus causing the entire ensemble to halt. There are
three levels of emergency stop. A controlled stop under
processor control, a stop by the issuing of the halt command
in the common communication buffer thus causing the entire
ensemble to halt, and a COP WATCHDOG system reset
resulting in loss of system sync and halting of the entire
ensemble. If the later occurs, this failure requires the E-stop
to be cleared and the system to be restarted from scratch. If
the first occurs the E-stop can be cleared by resetting the
E-stop button and the ensemble will continue with the lift
operations.

The E-stop is designed to be a positive halt to the column
lift system. The same result as a cop watchdog stop can be
obtained if the operator turns the main power switch off on
any one of the ensemble. The ensemble has to restart from
scratch. A cop watchdog and a power down is an absolute
halt of the column lift system requiring operator interven-
tion.

FIGS. 15-18 provide simplified representations of wire-
less portable lift system configurations within which one or
more of the inventive features discussed above can be
implemented. Although each of the lift systems depicted in
FIGS. 15-18 show four lifts, it should be understood than
any number of lifts can be used.

FIG. 15 depicts a wireless portable lift system utilizing a
remote control module that provides two-way wireless com-
munication with each individual lift of the system. In the
embodiment depicted in FIG. 15, the individual lifts only
communicate with one another via the remote control mod-
ule. As such, direct lift-to-lift two-way wireless communi-
cation need not be used during operation of the lift system.
Each lift of the system can include a height sensor so that the
information wirelessly communicated between the lifts and
the remote control module can include information regard-
ing the height of the carriage assembly of each lift. The
remote control module employed in the system of FIG. 15
can be configured in the manner describe above with refer-
ence to FIGS. 1-4.

FIG. 16 depicts a wireless portable lift system utilizing a
remote level sensor located on a vehicle as the vehicle is
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being raised and lowered. The level sensor can be used to
gather and wirelessly transmit information regarding the
level condition of the vehicle. In the embodiment depicted
in FIG. 16, the level detector only communicates with a
master lift having a height sensor. Using height information
gathered from the height sensor on the master lift and level
information gathered from the remote level sensor, the
master lift can determine the height of all the slave lifts. In
such a configuration, it may not be necessary for the lifts to
employ two-way communication with one another. Rather,
the master lift can communicate instructions to the slave lifts
without receiving feedback from the slave lifts, while still
ensuring that the vehicle being lifted is not undesirably out
of level.

FIG. 17 depicts a wireless portable lift system utilizing a
remote height sensor located on a vehicle as the vehicle is
being raised and lowered. The remote height sensor can be
used to gather and wirelessly transmit information regarding
the height of the vehicle to a master lift. In certain embodi-
ments, the remote height sensor can be a directional height
sensor that also gathers information regarding the level
condition of the vehicle. In such an embodiment, the height
detector need only communicate with the master lift. Using
height and level information from the height detector, the
master lift can determine the height of all the lifts. In such
a configuration, it may not be necessary for the lifts to
employ two-way communication with one another. Rather,
the master lift can communicate instructions to the slave lifts
without receiving feedback from the slave lifts, while still
ensuring that the vehicle being lifted is not undesirably out
of level.

FIG. 18 depicts a wireless portable lift system utilizing
velocity controllers, rather than height sensors, to ensure that
the vehicle is maintained in a substantially level condition
during raising and lowering. In such an embodiment, it is not
necessary for height signals to be communicated between
lifts. Rather, each lift is set to only operate within a certain
narrow velocity range, so that the relative heights of the lifts
stay within a certain narrow range. Such a velocity controller
can be used instead of height sensors or in conjunction with
height sensors to ensure proper leveling of the vehicle
during lifting.

It is to be understood that while certain forms of the
present invention have been illustrated and described herein,
it is not to be limited to the specific forms or arrangement of
parts described and shown.

The invention claimed is:
1. A wireless portable vehicle lift system comprising:
a plurality of substantially identical individual lifts;
a detachable remote control physically connected in wired
communication with one of said individual lifts; and
an adaptive communication system for providing wireless
communication between said individual lifts, wherein
said adaptive communication system is configured to
automatically scan a plurality of communication chan-
nels and determine a clearest communication channel
for wireless communication between said individual
lifts,
wherein each of said individual lifts comprises—
a base for supporting said individual lift on a floor or
the ground,
a post coupled to said base and extending upwardly
from said base,
a carriage configured to engage a wheel of a vehicle,
a lifting actuator configured to vertically shift said
carriage relative to said post,
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a height sensor configured to measure a height of said
carriage and/or vehicle,

a rechargeable battery,

a battery charger,

an e-stop button,

a transceiver configured to operate on said clearest
communication channel, and

a user interface comprising a display screen,

wherein said user interface is configured to display height

information, weight information, and battery status

information,

wherein said user interface is configured to display a pass

code screen that prompts the lift operator to enter a pass
code,

wherein each of said individual lifts is configured to track

and/or store lift data relevant to safety, maintenance,
and/or proper operation of said lift system,

wherein each of said individual lifts is configured to

provide a notification of maintenance needs based on
said lift data,

wherein said lift system is configured to be selectively

operated in a paired mode where two of said individual
lifts are paired with one another and operate indepen-
dently of the other of said individual lifts that are not
paired.

2. The vehicle lift system of claim 1, wherein said
adaptive communication system enables each of said indi-
vidual lifts to track its own actions and the actions of all
other individual lifts of said lift system to there by provide
collective intelligence that enables coordinated lifting a
vehicle with none of said individual lifts being a dedicated
master lift or slave lift.

3. The vehicle lift system of claim 1, wherein each of said
individual lifts comprises an interface microprocessor con-
figured to process information relating to said user interface,
a control microprocessor configured to process information
relating to at least said height sensor and said lifting actuator,
and a common area of memory shared by said interface and
control microprocessors.

4. The vehicle lift system of claim 3, wherein each of said
individual lifts comprises a communication microprocessor
configured to process information relating to wireless com-
munication between said individual lifts, wherein said com-
munication microprocessor shares said common area of
memory with said interface and control microprocessors.

5. The wvehicle lift system of claim 3, wherein said
common area of memory comprises a communication buffer
resident in said control microprocessor.

6. The vehicle lift system of claim 1, wherein said
adaptive communication system is configured to scan com-
munication channels and determine said clearest communi-
cation channel during initial establishment of a secure
communication link between said individual lifts.

7. The vehicle lift system of claim 1, wherein said
adaptive communication system is configured to transmit a
beacon signal from a first of said individual lifts to be
powered up, wherein said beacon signal is maintained
during establishment of a secure communication link
between all said individual lifts of said lift system.

8. The vehicle lift system of claim 1, wherein none of said
individual lifts are a master lift or a slave lift, wherein said
adaptive communication system is configured to use one of
said individual lifts as a pseudo master lift for communica-
tion purposes, wherein said pseudo master lift poles said
individual lifts for data.
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9. The vehicle lift system of claim 8, wherein the same
one of said individual lifts is maintained as said pseudo
master lift during operation of said lift system.

10. The vehicle lift system of claim 1, wherein said lifting
actuator is a hydraulic actuator.

11. A wireless portable vehicle lift system comprising:

a plurality of substantially identical individual lifts;

an adaptive communication system for providing wireless

communication between said individual lifts of said lift
system, wherein said adaptive communication system
is configured to automatically scan a plurality of com-
munication channels and determine a clearest commu-
nication channel for wireless communication between
said individual lifts, wherein each of said individual
lifts comprises—

a base for supporting said individual lift on a floor or
the ground,

a post coupled to said base and extending upwardly
from said base,

a carriage configured to engage a wheel of a vehicle and
configured to be vertically shiftable relative to said
post,

a rechargeable battery,

a battery charger,

an e-stop button,

a transceiver configured to operate on said clearest
communication channel, and

a user interface comprising a display screen.

12. The vehicle lift system of claim 11, wherein said
adaptive communication system is configured to scan com-
munication channels and determine said clearest communi-
cation channel during initial establishment of a secure
communication link between said individual lifts.

13. The vehicle lift system of claim 11, wherein said
adaptive communication system is configured to scan com-
munication channels and determine said clearest communi-
cation channel on a periodic basis during operation of said
lift system.

14. The vehicle lift system of claim 11, wherein said
adaptive communication system is configured to 1) deter-
mine said clearest communication channel during initial
establishment of a secure communication link between said
individual lifts and ii) periodically assess and update said
clearest communication channel during operation of said lift
system.

15. The vehicle lift system of claim 11, wherein said
adaptive communication system is configured to transmit a
beacon signal from a first of said individual lifts to be
powered up, wherein said beacon signal is maintained
during establishment of a secure communication link
between all said individual lifts of said lift system.

16. The vehicle lift system of claim 11, wherein said
adaptive communication system is configured to use one of
said individual lifts as a polling lift to ask for data from other
of said individual lifts in said lift system, wherein each of
said individual lifts is capable of operating as said polling
lift, wherein said adaptive communication system is config-
ured such that each of said individual lifts replies to said
polling lift with data about said individual lift, wherein said
replies are heard by all of said individual lifts, wherein each
of said individual lifts comprises a data buffer, wherein data
from said replies of said individual lifts is stored in said data
buffer of each of said individual lifts.

17. The vehicle lift system of claim 11, further comprising
a remote control configured for wired communication with
at least one of said individual lifts, wherein said remote
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control is configured to be removably attached to said at
least one of said individual lifts.

18. The vehicle lift system of claim 11, wherein each of
said lifts is configured to track and/or store lift data relevant
to safety, maintenance, and/or proper operation of said lift
system, wherein each of said individual lifts is configured to
provide a notification of maintenance needs based on said
lift data, wherein said user interface is programmed to
include a pass code screen that prompts the operator to enter
a pass code, wherein said lift system is configured to be
selectively operated in a paired mode where two of said
individual lifts are paired with one another and operate
independently of the other of said individual lifts that are not
paired, wherein said lift system is configured to lock out
from movement said individual lifts that are not paired,
wherein each individual lift, when initially turned on, is
configured to perform a self-check of systems that control
lift movement, display lift data, and/or receive commands
from a lift operator, wherein said display screen is config-
ured to display height information, weight information, and
battery status information, wherein each of said individual
lifts comprises an adaptive frequency hopping transceiver
configured to operate on a plurality of frequencies.

19. The vehicle lift system of claim 11, wherein each of
said individual lifts comprises an interface microprocessor
configured to process information relating to said user
interface, a lift sensor, a lift actuator, a control micropro-
cessor configured to process information relating to said lift
sensor and lift actuator, a communication microprocessor
configured to process information relating to wireless com-
munication between said individual lifts, a common area of
memory shared by said interface, control, and communica-
tion microprocessors, wherein said interface, control, and
communication microprocessors are configured to push and
pop commands and/or data between one another using said
common area of memory, wherein said adaptive communi-
cation system is configured to continuously update said
common area of memory of each of said individual lifts with
information about all of said individual lifts to there by
provide collective intelligence that enables coordinated lift-
ing of a vehicle.

20. A method of operating a wireless portable vehicle lift
system, said method comprising:

(a) providing a plurality of substantially identical indi-
vidual lifts, wherein each individual lift comprises a
base, a post, a carriage, a rechargeable battery, a display
screen, and a radio frequency transceiver capable of
operating on multiple channels;

(b) positioning said carriages of at least two of said
individual lifts into engagement with wheels of a
vehicle;

(c) establishing a secure wireless communication link
between at least two of said individual lifts to thereby
form a lift ensemble of said individual lifts, wherein
said establishing includes—

(1) a lift operator powering up a first of said individual
lifts,

(ii) said first lift automatically scanning a plurality of
communication frequencies or channels and deter-
mining a communication frequency or channel of
minimal noise content,

(iii) said first lift wirelessly transmitting a beacon
signal,

(iv) a lift operator powering up a second of said
individual lifts,
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(v) said second lift detecting said beacon signal and
determining that said second lift is not the first of
said individual lifts to be powered up, and

(vi) said first and second lifts wirelessly exchanging lift
identification information; and

(d) lifting a vehicle with said lift ensemble by vertically

shifting said carriages of said individual lifts of said lift
ensemble in a coordinated manner, wherein during said
lifting said individual lifts wirelessly share data with
one another so as to coordinate said lifting using
collective intelligence of said lift ensemble.

21. The method of claim 20, further comprising, using
said frequency or channel of minimal noise content during
said lifting of step (d) to wirelessly share data between said
individual lifts.

22. The method of claim 21, further comprising, during
said lifting of step (d), 1) periodically scanning said plurality
of communication frequencies or channels to determine a
clearest communication frequency or channel and ii) using
said clearest communication frequency or channel for wire-
less communication between said individual lifts.

23. The method of claim 20, wherein said communication
frequency or channel of minimal noise content is a clearest
communication channel, further comprising using said
clearest communication channel for wireless communica-
tion between said individual lifts during said establishing of
step (c) and/or said lifting of step (d).

24. The method of claim 20, further comprising, during
said lifting of step (d), communicating lift synchronization
data and emergency data among all said individual lifts in a
near real time manner.

25. The method of claim 24, wherein said communicating
includes one of said lifts transmitting a polling signal and the
other of said individual lifts responding to said polling
signal.

26. The method of claim 20, wherein said lift system
comprises an adaptive communication system capable of
operating on multiple frequencies or channels, wherein
during said lifting of step (d) said adaptive communication
system (i) communicates command and control information
to all of said individual lifts of said lift ensemble and (ii)
provides continuous synchronous updating of a common
data buffer in each of said individual lifts, wherein said
updating of said common data buffer includes transmitting
height information about each individual lift in said lift
ensemble to said common data buffer in each of said
individual lifts.

27. The method of claim 20, further comprising operating
said lift ensemble in a paired mode where two of said
individual lifts raise and lower in a coordinated manner
while the other of said individual lifts remain stationary.

28. The method of claim 20, wherein each of said indi-
vidual lifts further comprises a lifting actuator, a height
sensor, a display microprocessor, and a control micropro-
cessor, wherein said lifting actuator is configured to verti-
cally shift said carriage relative to said post, wherein said
height sensor is configured to provide information about the
position of said carriage and/or vehicle, wherein said display
microprocessor is configured to process information relating
to at least said display screen, wherein said control micro-
processor is configured to process information relating to at
least said lifting actuator and said height sensor, wherein
said display microprocessor and said control microprocessor
are configured to communicate with one another.

29. The method of claim 28, wherein said display micro-
processor and said control microprocessor share a common
area of memory.
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30. The method of claim 28, wherein each of said indi-
vidual lifts comprise a COP watchdog configured to reset
said control microprocessor in the event of a failure of or
locking of said control microprocessor.

#* #* #* #* #*
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Claim Chart - Independent Claims of U.S. Patent No. 10,457,536 and Ashburn
Volunteer Fire and Rescue Department’s Use of Accused Wireless Portable Vehicle Lift

Systems Comprising SW3 Wireless Column Lifts

Claim 1 Accused Wireless Portable Vehicle Lift Systems
1. A wireless portable Source: SW 2.2. Operator’s Handbook
Veh'de. I_lft system Operator’s handhbook
comprising: wireless mobile column
lift
Machine description: Road vehicle lift.
Type: SwW2.2
a plurality of Source: SW 2.2. Operator’s Handbook
substantially identical —
[ Number of columns [ 1 to 8, all identical (no master or slave) |

individual lifts; and

a detachable remote
control physically
connected in wired
communication with
one of said individual
lifts; and

Source: SW 2.2. Operator’s Handbook

Pendant remote control:
To control the whole set, it is necessary to connect the pendant remote control to one of
the lifting columns (depending on the selected operating mode):
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Claim1

Accused Wireless Portable Vehicle Lift Systems

an adaptive
communication system
for providing wireless
communication
between said individual
lifts, wherein said
adaptive
communication system
is configured to
automatically scan a
plurality of
communication
channels and determine
a clearest
communication channel
for wireless
communication
between said individual
lifts,

Source: SW 2.2. Operator’s Handbook

Switch off a SEFAC set which uses
the SWiP network in order to free
a channel and/or switch to wire
connection.

SWiP network
unavailable

No channel available for the
wireless connection.

A].Q

Source: SefacUSA’s U.S. Patent No. 10,005,648

“A radio communication method between a plurality of columns the method
comprising the steps of: providing said plurality of columns in communication by a
multichannel mode comprised of a plurality radio channels ... scanning
transmissions of said radio channels by each column so as to detect available
channels, occupied channels, and scrambled channels ... selecting a free channel
selected from said available channels” 11:63-12:14.

“[T]he first selected column chooses the free channel having the lowest
noise level.” 5:66-67.

wherein each of said
individual lift comprises-

a base for
supporting said
individual lift on a floor
or the ground,

a post coupled to
said base and extending
upwardly from said
base,

a carriage
configured to engage a
wheel of a vehicle,

a lifting actuator
configured to vertically
shift said carriage
relative to said post,

a height sensor
configured to measure a
height of said carriage
and/or vehicle,

Source: SW 2.2. Operator’s Handbook
8.2 LIFTING COLUMN ASSEMBLY

*9 — Base

*8 — Post

*10 — Carriage

*1 — Lifting Actuator
*3 — Height Sensor
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Claim 1 Accused Wireless Portable Vehicle Lift Systems

a rechargeable battery, | Source: SW 2.2. Operator’s Handbook

8.5.3 BATTERY

SEFAC uses deep cycle type batteries, i.e. batteries that are designed for slow discharge
and a significant number of charging / discharging cycles (higher mass loading).

The number of cycles depends on how the batteries are being used. The following
recommendations will help you optimise the lifespan of your batteries:

«Do not recharge the battery before the low battery indicator appears. In fact, any
recharge cycle that is begun “consumes” the battery life irrespective of the duration of

the cycle;
a battery charger, Source: SW 2.2. Operator’s Handbook
ITEM DESCRIPTION PART NUMBER
1 Inverter 5010006C
2 Logic board 5029061
3 Electric relays 5002076
4 Battery charger 5020770
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Claim1

Accused Wireless Portable Vehicle Lift Systems

an e-stop button,

Source: SW 2.2. Operator’s Handbook

( 6\’1
N

770N | B
[ 5. fp——m——g
N

*4 — e-stop button
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a transceiver configured
to operate on said
clearest communication
channel, and

Source: SW 2.2. Operator’s Handbook

Z= ANTENNE

RADIO

Antenne 2,4GHz

E-STOP N (::)
SEFAC ST our =

CARTE

LOGIQUE
5029061

Source: SW 2.2 lift

*The RF transceiver on the SW 2.2 is a Microchip model MRF24J40ME, which
includes a MFR24J40 Microprocessor
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Claim1

Accused Wireless Portable Vehicle Lift Systems

Alg

SWiP network
unavailable

No channel available for the
wireless connection.

Switch off a SEFAC set which uses
the SWiP network in order to free
a channel and/or switch to wire
connection.

Source: SefacUSA’s U.S. Patent No. 10,005,648

“A radio communication method between a plurality of columns the method
comprising the steps of: providing said plurality of columns in communication by a
multichannel mode comprised of a plurality radio channels ... scanning
transmissions of said radio channels by each column so as to detect available
channels, occupied channels, and scrambled channels ... selecting a free channel
selected from said available channels” 11:63-12:14.

“[T]he first selected column chooses the free channel having the lowest
noise level.” 5:66-67.

a user interface
comprising a display

Source: SW 2.2. Operator’s Handbook

screen, Display
wherein said user Screen
interface is configured A
to display height -~ -
information, weight ﬁ 4,500 kg Height
information, and =] Ao
battery status Battery
information, Status Weight
SR
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Claim 1

Accused Wireless Portable Vehicle Lift Systems

wherein said user
interface is configured
to display a pass code
screen that prompts the
lift operator to enter a
pass code,

Source: SW 2.2. Operator’s Handbook

The screen prompts you to enter your password.

wherein each of said
individual lifts is
configured to track
and/or store lift data
relevant to safety,
maintenance, and/or
proper operation of
said lift system,

Source: SW 2.2. Operator’s Handbook

Presentation of the maintenance menu

To access the maintenance menu, position the cursor on the pictogram lZ‘ on the

screen, then press the validation key L2220 .

- Reading of the event log.
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Claim1

Accused Wireless Portable Vehicle Lift Systems

wherein each of said
individual lifts is
configured to provide a
notification of
maintenance needs
based on said lift data,

Source: SW 2.2. Operator’s Handbook

1,642 mm

850 mm/min

&m

account.

The first digit indicates the number
of the lifting column in the set.

The second digit indicates the total
number of lifting columns in the set.

X Mo network
Weak communication signal

Average communication signal

Good communication signal

LR

Excellent communication signal

Fault not acknowledged but taken into

The number indicates the type of fault

concerned. To know

the fault and

acknowledge it, refer to the maintenance

manual.

The logo goes off as soon as the fault is

acknowledged.

/'uz Maintenance operation to be performed.

The number indicates

the type of

maintenance concerned. To know the

type of maintenance,
maintenance manual.

refer

to  the

The logo goes off when the maintenance

operation has been performed.
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Claim1

Accused Wireless Portable Vehicle Lift Systems

wherein said lift system
is configured to be
selectively operated in a
paired mode where two
of said individual lifts
are paired with one
another and operate
independently of the
other of said individual
lifts that are not paired.

Source: SW 2.2. Operator’s Handbook

Operation in Group El
mode

Operation in Single
mode

Operation in Pair m
mode

1/8
Auto  Automatic variable 1,642 mm
speed mode
850 mm/min
Slow mode 4,500 kg

B siow approach speed

A=

1))

Battery fully charged I
Battery charged to 75% i

Battery charged to 50% g

Battery charged to 25% D

Battery empty D

The table below gives a summary of the different operating modes:

OPERATION
Pictogram on screen Up / Down co"ﬁi!#tri:tlocnnl\:m :f 6/8
m A AM
@ Set of 4, 6 or 8 lifting I *
columns * |

] : e : ig?

m:m:m
T
W ||

= aﬂ'n:uﬁ:;ﬁ

Single ** |

|
W ||

The lifting columns are controlled from any lifting column.

The lifting columns are contrelled from their own control panels, using the pendant
remote control.

=
*%
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Claim 11 Accused Wireless Portable Vehicle Lift Systems
11. A wireless portable | Source: SW 2.2. Operator’s Handbook
veh'de. I‘Ift system Operator’s handhbook
comprising: wireless mobile column
lift
Machine description: Road vehicle lift.
Type: SW2.2
a plurality of Source: SW 2.2. Operator’s Handbook
substantially identical —
[ Number of columns [ 1 to 8, all identical (no master or slave) |

individual lifts; and

an adaptive
communication system
for providing wireless
communication
between said individual
lifts, wherein said
adaptive
communication system
is configured to
automatically scan a
plurality of
communication
channels and determine
a clearest
communication channel
for wireless
communication
between said individual
lifts,

Source: SW 2.2. Operator’s Handbook

AIB

Switch off a SEFAC set which uses
SWiP network No channel available for the the SWiP network in order to free
unavailable wireless connection. a channel and/or switch to wire

cohnection.

Source: SefacUSA’s U.S. Patent No. 10,005,648

“A radio communication method between a plurality of columns the method
comprising the steps of: providing said plurality of columns in communication by a
multichannel mode comprised of a plurality radio channels ... scanning
transmissions of said radio channels by each column so as to detect available
channels, occupied channels, and scrambled channels ... selecting a free channel
selected from said available channels” 11:63-12:14.

“[T]he first selected column chooses the free channel having the lowest
noise level.” 5:66-67.
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Claim 11

Accused Wireless Portable Vehicle Lift Systems

wherein each of said
individual lift comprises-

a base for
supporting said
individual lift on a floor
or the ground,

a post coupled to
said base and extending
upwardly from said
base,

a carriage
configured to engage a
wheel of a vehicle and
configured to be
vertically shiftable
relative to said post,

Source: SW 2.2. Operator’s Handbook

8.2 LIFTING COLUMN ASSEMBLY

*9 — Base
*8 — Post
*10 - Carriage

a rechargeable battery,

Source: SW 2.2. Operator’s Handbook
8.5.3 BATTERY

SEFAC uses deep cycle type batteries, i.e. batteries that are designed for slow discharge
and a significant number of charging / discharging cycles (higher mass loading).

The number of cycles depends on how the batteries are being used. The following
recommendations will help you optimise the lifespan of your batteries:

«Do not recharge the battery before the low battery indicator appears. In fact, any
recharge cycle that is begun “consumes” the battery life irrespective of the duration of
the cycle;
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Claim 11 Accused Wireless Portable Vehicle Lift Systems

a battery charger, Source: SW 2.2. Operator’s Handbook

ITEM DESCRIPTION PART NUMBER
1 Inverter 5010006C
2 Logic board 5029061
3 Electric relays 5002076
4 Battery charger 5020770
an e-stop button, Source: SW 2.2. Operator’s Handbook

*4 — e-stop button
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a transceiver configured
to operate on said
clearest communication
channel, and

Source: SW 2.2. Operator’s Handbook

Z= ANTENNE

RADIO

Antenne 2,4GHz

E-STOP N (::)
SEFAC ST our =

CARTE

LOGIQUE
5029061

Source: SW 2.2 Lift

*The RF transceiver on the SW 2.2 is a Microchip model MRF24J40ME, which
includes a MFR24J40 Microprocessor
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Claim 11

Accused Wireless Portable Vehicle Lift Systems

Switch off a SEFAC set which uses

A SWiP network No channel available for the the SWiP network in order to free
19 unavailable wireless connection. a channel and/or switch to wire

connection.

Source: SefacUSA’s U.S. Patent No. 10,005,648

“A radio communication method between a plurality of columns the method
comprising the steps of: providing said plurality of columns in communication by a
multichannel mode comprised of a plurality radio channels ... scanning
transmissions of said radio channels by each column so as to detect available
channels, occupied channels, and scrambled channels ... selecting a free channel
selected from said available channels” 11:63-12:14.

“[T]he first selected column chooses the free channel having the lowest noise
level.” 5:66-67.

a user interface

comprising a display

screen.

Source: SW 2.2. Operator’s Handbook

Display
Screen

1,642 mm
[Vl ﬁ 850 mm/min
4,500 kg

AOI

SV
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Claim 20

Accused Wireless Portable Vehicle Lift Systems

11. A method of
operating a wireless

Source: SW 2.2. Operator’s Handbook

Operator’s handbook

portable vehicle lift wireless mobile column
system, said method lift
comprising: —
B &]
Machine description: Road vehicle lift.
Type: SwW2.2
(a) providing a plurality | Source: SW 2.2. Operator’s Handbook
of substantially —
[ Number of columns [ 1 to 8, all identical (no master or slave) |

identical individual lifts,

Source: Video Posted to Bobby’s World Facebook Page
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Claim 20 Accused Wireless Portable Vehicle Lift Systems

wherein each individual | Source: SW 2.2. Operator’s Handbook
lift comprises a base, a
post, a carriage,

8.2 LIFTING COLUMN ASSEMBLY

*9 — Base
*8 — Post
*10 - Carriage

a rechargeable battery, | Source: SW 2.2. Operator’s Handbook

8.5.3 BATTERY

SEFAC uses deep cycle type batteries, i.e. batteries that are designed for slow discharge
and a significant number of charging / discharging cycles (higher mass loading).

The number of cycles depends on how the batteries are being used. The following
recommendations will help you optimise the lifespan of your batteries:

«Do not recharge the battery before the low battery indicator appears. In fact, any
recharge cycle that is begun “consumes” the battery life irrespective of the duration of
the cycle;
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Claim 20 Accused Wireless Portable Vehicle Lift Systems

a display screen, and Source: SW 2.2. Operator’s Handbook

Display
Lyes2imm Screen
a8 850 mm/min

4,500 kg

A 5

. BB

SWiPA
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a radio frequency Source: SW 2.2. Operator’s Handbook
transceiver capable of o
operating on multiple RADIO
channels, Arionno 2,4GHz
N (15)
SEFAC ESTOP our i)
CARTE
LOGIQUE
5029061

Source: SW 2.2 Lift

*The RF transceiver on the SW 2.2 is a Microchip model MRF24J40ME, which
includes a MFR24J40 Microprocessor
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Claim 20

Accused Wireless Portable Vehicle Lift Systems

Switch off a SEFAC set which uses

A SWiP network No channel available for the the SWiP network in order to free
19 unavailable wireless connection. a channel and/or switch to wire

connection.

Source: SefacUSA’s U.S. Patent No. 10,005,648

“A radio communication method between a plurality of columns the method
comprising the steps of: providing said plurality of columns in communication by a
multichannel mode comprised of a plurality radio channels ... scanning
transmissions of said radio channels by each column so as to detect available
channels, occupied channels, and scrambled channels ... selecting a free channel
selected from said available channels” 11:63-12:14.

“[T]he first selected column chooses the free channel having the lowest
noise level.” 5:66-67.

(b) positioning said
carriages of at least
two of said individual
lifts into engagement
with wheels of a
vehicle;

Source: SW 2.2. Operator’s Handbook

INSTRUCTIONS RELATED TO THE LOAD TO BE LIFTED — THE OPERATOR MUST

. Fully engage the carriage of each lifting column below the tires of the vehicle,
Tyre
A

-~
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Claim 20

Accused Wireless Portable Vehicle Lift Systems

(c) establishing a secure
wireless communication
link between at least
two of said individual
lifts to thereby form a
lift ensemble of said
individual lifts, wherein
said establishing
includes —

Source: SW 2.2. Operator’s Handbook

Control
Communication

Whole group, single or pair
Wireless, 2.4 GHz secure protocol

Switch off a SEFAC set which uses
the SWiP network in order to free
a channel and/or switch to wire
connection.

SWiP network
unavailable

No channel available for the
wireless connection.

Alg

Source: SefacUSA Website

“Wireless column lifts are operating with batteries and are synchronized thanks to
a patented wireless communication protocol.”

Source: SefacUSA’s U.S. Patent No. 10,005,648

“The present invention ... proposes a radio communication method between
columns of a lift to establish and operate a bridge made up of at least two lifting
columns selected in an environment including a plurality of columns able to be
used for the formation and simultaneous operation of several bridges in
multichannel mode ....” 2:59-65.

(i) a lift operator
powering up a first of
said individual lifts,

Source: SW 2.2. Operator’s Handbook

Lifting column 1

Switch on the first lifting column.
Turn the ON/OFF switch (battery
switch).

Source: SefacUSA’s U.S. Patent No. 10,005,648
“Phase 1 = Phase for establishing the bridge....” 5:65

“After powering on, the column is in standby awaiting selection to form a bridge.”
5:45-46.
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Claim 20

Accused Wireless Portable Vehicle Lift Systems

(ii) said first lift
automatically scanning
a plurality of
communication
frequencies or channels
and determining a
communication
frequency or channel of
minimal noise content,

Source: SW 2.2. Operator’s Handbook

Switch off a SEFAC set which uses
the SWiP network in order to free
a channel and/or switch to wire
connection.

No channel available for the
wireless connection.

SWiP network
unavailable

A].Q

Source: SefacUSA’s U.S. Patent No. 10,005,648

“A radio communication method between a plurality of columns the method
comprising the steps of: providing said plurality of columns in communication by a
multichannel mode comprised of a plurality radio channels ... scanning
transmissions of said radio channels by each column so as to detect available
channels, occupied channels, and scrambled channels ... selecting a free channel
selected from said available channels” 11:63-12:14.

“[T]he first selected column chooses the free channel having the lowest
noise level.” 5:66-67.

(iii) said first lift
wirelessly transmitting
a beacon signal,

Source: SefacUSA’s U.S. Patent No. 10,005,648

“Phase 1 = Phase for establishing the bridge: During this phase, the first selected
column chooses the free channel having the lowest noise level. It then creates a
“beacon” channel on this channel and manages it, in order to allow the
registration of other columns in this bridge. Each column submits its registration
request in the first free slot of the beacon channel. The manager of the “beacon”
channel authorizes and records the registration of the columns. The slots are
assigned in the arrival order of the columns.” 5:65-6:7.

(iv) a lift operator
powering up a second
of said individual lifts,

Source: SW 2.2. Operator’s Handbook

Lifting column 2

Switch on the second lifting column.

(v) said second lift
detecting said beacon
signal and determining
that said second lift is
not the first of said
individual lifts to be
powered up, and

Source: SefacUSA’s U.S. Patent No. 10,005,648

“Phase 1=Phase for establishing the bridge: During this phase, the first selected
column chooses the free channel having the lowest noise level. It then creates a
“beacon” channel on this channel and manages it, in order to allow the
registration of other columns in this bridge. Each column submits its registration
request in the first free slot of the beacon channel. The manager of the “beacon”
channel authorizes and records the registration of the columns. The slots are
assigned in the arrival order of the columns.” 5:65-6:7.
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Claim 20

Accused Wireless Portable Vehicle Lift Systems

(vi) said first and
second lifts wirelessly
exchanging lift
identification
information; and

Source: SefacUSA’s U.S. Patent No. 10,005,648

“Phase 1=Phase for establishing the bridge: During this phase, the first selected
column chooses the free channel having the lowest noise level. It then creates a
“beacon” channel on this channel and manages it, in order to allow the
registration of other columns in this bridge. Each column submits its registration
request in the first free slot of the beacon channel. The manager of the “beacon”
channel authorizes and records the registration of the columns. The slots are
assigned in the arrival order of the columns.” 5:65-6:7.

(d) lifting a vehicle with
said lift ensemble by
vertically shifting said
carriages of said
individual lifts of said lift
ensemble in a
coordinated manner,

Source: SW 2.2. Operator’s Handbook

Product family:

Vehicle lift.

Machine description: Road vehicle lift.

Type: SW2.2

Automatic using electronic speed variation at
+/-10 mm

Synchronisation

Source: Video Posted to Bobby’s World Facebook Page
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Claim 20

Accused Wireless Portable Vehicle Lift Systems

wherein during said
lifting said individual
lifts wirelessly share
data with one another
so as to coordinate said
lifting using collective
intelligence of said lift
ensemble.

Source: SefacUSA’s U.S. Patent No. 10,005,648

“The present invention ... proposes a radio communication method between
columns of a lift to establish and operate a bridge made up of at least two lifting
columns ...." 2:59-62.

“[A]ll of the transmissions are heard simultaneously by all of the columns of the
bridge and are done in ‘broadcast’ mode. The synchronization of the
transmissions by the slots, created in the registration phase, is maintained during
this operation phase.” 6:14-19.
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