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(57) Abstract: A system for configuring communication
paths in a radio communications system including a plural-
ity of radios, a plurality of antennas and radio frequency
distribution communications equipment in communication
with the plurality of radios and antennas. The configuring
system includes at least one of (1) a graphical user inter-
face display window including a list of radios and a list of
paths by which the radios communicates with the antennas
via the radio frequency distribution communications
equipment, and (2) a block diagram including a plurality
of radios, a plurality of antennas and paths by which the
plurality of radios communicates with the plurality of an-
tennas via the radio frequency distribution communica-
tions equipment. The system further includes means for
changing at least one path displayed in at least one of the
display window and the block diagram. Also disclosed are
methods for implementing the system.



WO 2011/130241 PCT/US2011/032078

RF DISTRIBUTION SYSTEM, REMOTE CONTROL UNIT AND METHOD OF
USING SAME

CROSS REFERENCE TO RELATED APPLICATION

This application claims the benefit of U.S. Provisional
Application No. 61/322,964, filed April 12, 2010, the

disclosure of which is incorporated herein in its entirety.

FIELD OF THE INVENTION

The present invention relates 1in general to radio
communications systems and in particular to radio
communications systems for use 1in military, homeland
security, first responder, civil agency, and related

applications.

BACKGROUND OF THE INVENTION

Lessons learned in both the global war on terror and in
the Haitian humanitarian missions in 2010 dictate the need
for additiconal radio communications capabilities on aircraft
and other military equipment. In Haiti, United States Navy
aircraft were the first on the scene to identify critically
damaged areas, accumulations of victim populations, landing
areas, and land routes to reach victims. A similar mission
was undertaken following the unfortunate earthquake and
tsunami in Japan in 2011. Flexibility of aircraft and other
military communication systems 1is vital for effective
performance of these types of missions.

However, current radio communications are no longer
capable of meeting worst-case humanitarian and/or hostile
environment coordination activities. In humanitarian

missions, improvements are needed to ensure the speed and
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accuracy of distributing help to wvictims. In hostile
environment missions, improvements are required to ensure
the safety of ground personnel and prevent unplanned events
such as fratricide, wrong target hits, civilian casualties,
etc., while at the same time conducting planned mission
operations. Unfortunately, humanitarian needs and hostile
opposition can also happen simultaneously thereby presenting
additional challenges for military forces. These challenges
would be best met through improvements and increases in
alrcraft communications capabilities which would require an
upgrade to existing radios and radio frequency (RF)
distribution systems.

Transceivers that have been in use until the current
time have mostly been single band and/or single mode radios.
That is, radios operated in only one band, which is only one
frequency range, such as 225 to 400 MHz, or 30 to 88 MHz.
Radios also operated in only one mode such as in Line of
Sight (LOS) mode, or 1in Satellite (SATCOM) Mode. In this
connection, radio frequency distribution (RFD) refers to the
means by which radios are connected to their respective
antennas so that each radio can transmit and/or receive
signals. The RFD for the o0ld generation of single
band/single mode radios was referred to as “stove pipe”,
wherein each radio had its own *“vertical stack” (or stove
pipe) of connecting cables and other related RF components
such as high power amplifiers and tunable bandpass filters
up to and including the antennas. Stove piping is a physical
constraint in the controls that may be used for the RFD
components. For example, the standard  UHF shipboard
multicoupler used fleetwide by the US Navy and many other
navies around the world includes its own control head built
into the top front face of the multicoupler. Use of modern
multi-mode, multi-band communications requires a departure

from the legacy stove pipe approach.
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Radio manufacturers have made significant improvements
to combine the operations of different bands and modes into
single radio units, which units are referred to herein as
multi-mode, multi-band (M3B) transceivers. Presently, the
ultimate M3B transceiver design achievement 1is a US
Department of Defense (DoD) program known as the Joint
Tactical Radio System (JTRS). The original goal for the JTRS
program was to reduce procurement and logistics costs by
avoiding the practice of each branch of military service
(e.g., Army, Navy and Air Force) buying 1its own distinct
radios even though each service shared the same battlespaces
and frequency spectra. Another JTRS goal was to have one
radio that was software reconfigurable so that the one radio
can be used in different bands and modes. These goals have
been achieved wvia the currently produced and fielded M3B
radios and via the emerging JTRS-compliant radios. However,
still wunachieved is full implementation of these radio
systems into aircraft, ship and ground communications
systems as well as full exploitation of the these new radios
in order to realize another of their benefits, namely,
multi-mode, multi-band use of each radio on a ship or
alrcraft or ground system to the maximum extent possible. As
will be described in greater detail hereinafter, this goal
is most efficiently and effectively achieved, according to
the present invention, via a reconfigurable RF distribution
that quickly and easily ©provides the capability to
reconfigure the entire radio system for different

combinations of bands and modes.

For example, an aircraft mission might begin with a
suite of aircraft radios distributed for a certain
combination of satellite, air-to-air, and air-to-ground
communications. However, during the mission, an emergency
may arise 1in which additional communications links are

required between the aircraft and ground forces. In the
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current state of the art, reconfiguration of radios to different bands and modes is not
straightforward, easy or fast. Often the operators are left to transfer radio and RFD operations
to different bands and modes via banks of toggle switches. Care must be taken to avoid
operator error which can permanently damage radio communications and cause premature
termination of the mission. Even if transfer of radios and RFD paths is accomplished via a
computer display, the complete array of radio/RFD connections are not displayed in one
snapshot, and prevention of operator errors is not built into the software control of the RFD.
Therefore, radio assets that could be used for short term emergency diversions from the
planned mission are often left unused because it takes too long to change the radio

connections to and from the bands and modes needed to address the emergency.

SUMMARY

It is an object of the present invention to substantially overcome or at least ameliorate

one or more of the above disadvantages.

According to an aspect of the present disclosure, there is provided a system for
configuring communication paths in a radio communications system including a plurality of
radios, a plurality of antennas and radio frequency distribution communications equipment in
communication with the plurality of radios and the plurality of antennas, said system
comprising: a graphical user interface display window including a list of a plurality of radios
and a list of paths by which the plurality of radios communicates with the plurality of
antennas via the radio frequency distribution communications equipment; and means for
changing at least one path displayed in said display window, wherein the paths displayed by
said display window comprise path names, and wherein said path names comprise indicia
identifying at least one antenna in communication with each of the plurality of radios,
wherein said means for changing at least one path is operable to simultaneously change all

paths displayed in said display window.

According to an aspect of the present disclosure, there is provided a system for
configuring communication paths in a radio communications system including a plurality of
radios, a plurality of antennas and radio frequency distribution communications equipment in
communication with the plurality of radios and the plurality of antennas, said system
comprising: a graphical user interface display window including a list of a plurality of radios

and a list of paths by which the plurality of radios communicates with the plurality of

P215112/13975462
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antennas via the radio frequency distribution communications equipment; and means for
changing at least one path displayed in said display window, wherein the paths displayed by
said display window comprise path names, and wherein said path names comprise path
frequency range indicia, wherein said means for changing at least one path is operable to

simultaneously change all paths displayed in said display window.

According to an aspect of the present disclosure, there is provided a system for
configuring communication paths in a radio communications system including a plurality of
radios, a plurality of antennas and radio frequency distribution communications equipment in
communication with the plurality of radios and the plurality of antennas, said system
comprising: a graphical user interface display window including a list of a plurality of radios
and a list of paths by which the plurality of radios communicates with the plurality of
antennas via the radio frequency distribution communications equipment; and means for
changing at least one path displayed in said display window, wherein the paths displayed by
said display window comprise path names, and wherein said path names comprise path
function indicia, wherein said means for changing at least one path is operable to

simultaneously change all paths displayed in said display window.

According to an aspect of the present disclosure, there is provided a system for
configuring communication paths in a radio communications system including a plurality of
radios, a plurality of antennas and radio frequency distribution communications equipment in
communication with the plurality of radios and the plurality of antennas, said system
comprising: a graphical user interface display window including a list of a plurality of radios
and a list of paths by which the plurality of radios communicates with the plurality of
antennas via the radio frequency distribution communications equipment; a block diagram
including a plurality of radios, a plurality of antennas and paths by which the plurality of
radios communicates with the plurality of antennas via the radio frequency distribution
communications equipment; and means for changing at least one path displayed in said
display window and said block diagram, wherein the paths displayed by said display window
comprise path names, and wherein said path names comprise indicia identifying at least one
antenna in communication with each of the plurality of radios, wherein said means for
changing at least one path is operable to simultaneously change all paths displayed in said

display window and in said block diagram.

P215112/13975462
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According to an aspect of the present disclosure, there is provided a system for
configuring communication paths in a radio communications system including a plurality of
radios, a plurality of antennas and radio frequency distribution communications equipment in
communication with the plurality of radios and the plurality of antennas, said system
comprising: a graphical user interface display window including a list of a plurality of radios
and a list of paths by which the plurality of radios communicates with the plurality of
antennas via the radio frequency distribution communications equipment; a block diagram
including a plurality of radios, a plurality of antennas and paths by which the plurality of
radios communicates with the plurality of antennas via the radio frequency distribution
communications equipment; and means for changing at least one path displayed in said
display window and said block diagram, wherein the paths displayed by said display window
comprise path names, and wherein said path names comprise path frequency range indicia,
wherein said means for changing at least one path is operable to simultaneously change all

paths displayed in said display window and in said block diagram.

According to an aspect of the present disclosure, there is provided a system for
configuring communication paths in a radio communications system including a plurality of
radios, a plurality of antennas and radio frequency distribution communications equipment in
communication with the plurality of radios and the plurality of antennas, said system
comprising: a graphical user interface display window including a list of a plurality of radios
and a list of paths by which the plurality of radios communicates with the plurality of
antennas via the radio frequency distribution communications equipment; a block diagram
including a plurality of radios, a plurality of antennas and paths by which the plurality of
radios communicates with the plurality of antennas via the radio frequency distribution
communications equipment; and means for changing at least one path displayed in said
display window and said block diagram, wherein the paths displayed by said display window
comprise path names, and wherein said path names comprise path function indicia, wherein
said means for changing at least one path is operable to simultaneously change all paths

displayed in said display window and in said block diagram.

According to an aspect of the present disclosure, there is provided a method for
configuring communication paths in a radio communications system including a plurality of
radios, a plurality of antennas and radio frequency distribution communications equipment in

communication with the plurality of radios and the plurality of antennas, said method

P215112/13975462
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comprising the steps of: providing a graphical user interface display window including a list
of a plurality of radios and a list of paths by which the plurality of radios communicates with
the plurality of antennas via the radio frequency distribution communications equipment; and
changing at least one path displayed in said display window, wherein the paths displayed by
said display window comprise path names, and wherein said path names comprise indicia
identifying at least one antenna in communication with each of the plurality of radios,
wherein said changing step comprises simultaneously changing all paths displayed in said

display window.

According to an aspect of the present disclosure, there is provided a method for
configuring communication paths in a radio communications system including a plurality of
radios, a plurality of antennas and radio frequency distribution communications equipment in
communication with the plurality of radios and the plurality of antennas, said method
comprising the steps of: providing a graphical user interface display window including a list
of a plurality of radios and a list of paths by which the plurality of radios communicates with
the plurality of antennas via the radio frequency distribution communications equipment; and
changing at least one path displayed in said display window, wherein the paths displayed by
said display window comprise path names, and wherein said path names comprise path
frequency range indicia, wherein said changing step comprises simultaneously changing all

paths displayed in said display window.

According to an aspect of the present disclosure, there is provided a method for
configuring communication paths in a radio communications system including a plurality of
radios, a plurality of antennas and radio frequency distribution communications equipment in
communication with the plurality of radios and the plurality of antennas, said method
comprising the steps of: providing a graphical user interface display window including a list
of a plurality of radios and a list of paths by which the plurality of radios communicates with
the plurality of antennas via the radio frequency distribution communications equipment; and
changing at least one path displayed in said display window, wherein the paths displayed by
said display window comprise path names, and wherein said path names comprise path
function indicia, wherein said changing step comprises simultaneously changing all paths

displayed in said display window.

P215112/13975462
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According to an aspect of the present disclosure, there is provided a method for
configuring communication paths in a radio communications system including a plurality of
radios, a plurality of antennas and radio frequency distribution communications equipment in
communication with the plurality of radios and the plurality of antennas, said method
comprising the steps of: providing a graphical user interface display window including a list
of a plurality of radios and a list of paths by which the plurality of radios communicates with
the plurality of antennas via the radio frequency distribution communications equipment;
providing a block diagram including a plurality of radios, a plurality of antennas and paths by
which the plurality of radios communicates with the plurality of antennas via the radio
frequency distribution communications equipment; and changing at least one path displayed
in said display window and said block diagram, wherein the paths displayed by said display
window comprise path names, and wherein said path names comprise indicia identifying at
least one antenna in communication with each of the plurality of radios, wherein said
changing step comprises simultaneously changing all paths displayed in said display window

and in said block diagram.

According to an aspect of the present disclosure, there is provided a method for
configuring communication paths in a radio communications system including a plurality of
radios, a plurality of antennas and radio frequency distribution communications equipment in
communication with the plurality of radios and the plurality of antennas, said method
comprising the steps of: providing a graphical user interface display window including a list
of a plurality of radios and a list of paths by which the plurality of radios communicates with
the plurality of antennas via the radio frequency distribution communications equipment;
providing a block diagram including a plurality of radios, a plurality of antennas and paths by
which the plurality of radios communicates with the plurality of antennas via the radio
frequency distribution communications equipment; and changing at least one path displayed
in said display window and said block diagram, wherein the paths displayed by said display
window comprise path names, and wherein said path names comprise path frequency range
indicia, wherein said changing step comprises simultaneously changing all paths displayed in

said display window and in said block diagram.

According to an aspect of the present disclosure, there is provided a method for
configuring communication paths in a radio communications system including a plurality of

radios, a plurality of antennas and radio frequency distribution communications equipment in

P215112/13975462
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communication with the plurality of radios and the plurality of antennas, said method
comprising the steps of: providing a graphical user interface display window including a list
of a plurality of radios and a list of paths by which the plurality of radios communicates with
the plurality of antennas via the radio frequency distribution communications equipment;
providing a block diagram including a plurality of radios, a plurality of antennas and paths by
which the plurality of radios communicates with the plurality of antennas via the radio
frequency distribution communications equipment; and changing at least one path displayed
in said display window and said block diagram, wherein the paths displayed by said at least
one window comprise path names, and wherein said path names comprise path function
indicia, wherein said changing step comprises simultaneously changing all paths displayed in

said display window and in said block diagram.

According to an aspect of the present disclosure, there is provided a system for
configuring communication paths in a radio communications system including a plurality of
radios, a plurality of antennas and radio frequency distribution communications equipment in
communication with the plurality of radios and the plurality of antennas, said system
comprising: a graphical user interface display window including a list of a plurality of radios
and a list of paths by which the plurality of radios communicates with the plurality of
antennas via the radio frequency distribution communications equipment; and means for
changing at least one path displayed in said display window, wherein said means for changing
at least one path is operable to simultancously change all paths displayed in said display

window.

According to an aspect of the present disclosure, there is provided a system for
configuring communication paths in a radio communications system including a plurality of
radios, a plurality of antennas and radio frequency distribution communications equipment in
communication with the plurality of radios and the plurality of antennas, said system
comprising: a block diagram including a plurality of radios, a plurality of antennas and paths
by which the plurality of radios communicates with the plurality of antennas via the radio
frequency distribution communications equipment; means for changing at least one path
displayed in said block diagram, wherein said means for changing at least one path is operable

to simultaneously change all paths displayed in said block diagram.

P215112/13975462
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According to an aspect of the present disclosure, there is provided a system for
configuring communication paths in a radio communications system including a plurality of
radios, a plurality of antennas and radio frequency distribution communications equipment in
communication with the plurality of radios and the plurality of antennas, said system
comprising: a graphical user interface display window including a list of a plurality of radios
and a list of paths by which the plurality of radios communicates with the plurality of
antennas via the radio frequency distribution communications equipment; a block diagram
including a plurality of radios, a plurality of antennas and paths by which the plurality of
radios communicates with the plurality of antennas via the radio frequency distribution
communications equipment; and means for changing at least one path displayed in said
display window and said block diagram, wherein said means for changing at least one path is
operable to simultaneously change all paths displayed in said display window and in said

block diagram.

According to an aspect of the present disclosure, there is provided a method for
configuring communication paths in a radio communications system including a plurality of
radios, a plurality of antennas and radio frequency distribution communications equipment in
communication with the plurality of radios and the plurality of antennas, said method
comprising the steps of: providing a graphical user interface display window including a list
of a plurality of radios and a list of paths by which the plurality of radios communicates with
the plurality of antennas via the radio frequency distribution communications equipment; and
changing at least one path displayed in said display window, wherein said changing step

comprises simultaneously changing all paths displayed in said display window.

According to an aspect of the present disclosure, there is provided a method for
configuring communication paths in a radio communications system including a plurality of
radios, a plurality of antennas and radio frequency distribution communications equipment in
communication with the plurality of radios and the plurality of antennas, said method
comprising the steps of: providing a block diagram including a plurality of radios, a plurality
of antennas and paths by which the plurality of radios communicates with the plurality of
antennas via the radio frequency distribution communications equipment; and changing at
least one path displayed in said block diagram, wherein said changing step comprises

simultaneously changing all paths displayed in said block diagram.

P215112/13975462
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According to an aspect of the present disclosure, there is provided a method for
configuring communication paths in a radio communications system including a plurality of
radios, a plurality of antennas and radio frequency distribution communications equipment in
communication with the plurality of radios and the plurality of antennas, said method
comprising the steps of: providing a graphical user interface display window including a list
of a plurality of radios and a list of paths by which the plurality of radios communicates with
the plurality of antennas via the radio frequency distribution communications equipment;
providing a block diagram including a plurality of radios, a plurality of antennas and paths by
which the plurality of radios communicates with the plurality of antennas via the radio
frequency distribution communications equipment; and changing at least one path displayed
in said display window and said block diagram wherein said changing step comprises
simultaneously changing all paths displayed in said display window and in said block

diagram.

According to an aspect of the present disclosure, there is provided a method for
configuring communication paths in a radio communications system including a plurality of
radios, a plurality of antennas and radio frequency distribution communications equipment in
communication with the plurality of radios and the plurality of antennas, said method
comprising the steps of: providing a first graphical user interface display window including a
list of a plurality of radios; selecting from said list of a plurality of radios a radio for which a
different communication path is desired; providing a second graphical user interface display
window including a list of available communication paths by which the selected radio
communicates with the plurality of antennas via the radio frequency distribution
communications equipment; selecting a communication path from said list of available
communication paths in said second graphical user interface display window; and changing
the communication path for said selected radio responsive to said communication path
selection, wherein said changing of the communication path comprises simultaneously

changing all communication paths.

According to an aspect of the present disclosure, there is provided a method for
configuring communication paths in a radio communications system including a plurality of
radios, a plurality of antennas and radio frequency distribution communications equipment in
communication with the plurality of radios and the plurality of antennas, said method

comprising the steps of: providing a first graphical user interface display window including a

P215112/13975462
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list of a plurality of radios for which a different communications path map between said
radios and said antennas is desired, said first window including means for accessing
additional communications path maps; actuating said means for accessing to provide a second
graphical user interface display window including a list of additional communications path
maps; selecting a communications path map from said list of additional communications path
maps; and changing said communications path for each of said plurality of radios responsive

to said selected communications path map.

In the event of an emergency, a properly designed RFD with a properly designed,
user-friendly RFD control can be used to immediately and easily reconfigure the radio
band/mode connections to provide the largest number of communications links between
aircraft and ground forces. Toward that end,an aspect of the present disclosure provides such
an RFD control system which comprises a remote control unit (RCU) and a RCU/RFD digital
dashboard (R2D2). Using the system of the present disclosure, the aircraft radio configuration
can be quickly and easily changed back to its original combination of bands and modes via
use of the RCU and R2D2 after an emergency is addressed. As used herein, a combination of
bands and modes including frequency settings for each radio is called a “Comm Plan” as
displayed on the RCU and on the R2D2. When the combination includes bands and modes
only and does not include the frequency settings of each radio, it is called a “Path Map™ as
displayed on the RCU and on the R2D2. The RCU and the R2D2 provide an operator-friendly
capability required by modern multi-mode, multi-band communications systems to fully
exploit capabilities of modern radios and to fully expand the multi-role capabilities of the

communications platforms.

In addition, it is current practice for merchants offering technical proposals relating to
communications systems to describe reconfigurability of a communications system via many
pages of detailed individual block diagrams. This practice makes it very difficult for a
potential customer to fully grasp the layout and operation of the proposed RF distribution
system. In contrast, the R2D2 according to the present disclosure not only provides user-
friendly functionality for the ultimate operator of the communications system, it enables
“samples” of the proposed reconfigurable system to be used as part of a technical proposal
that the customer can implement on its own computer whereby the customer receives the
benefit of a fully interactive demonstration of the R2D2 operation configured specifically for

the customer’s required application.

P215112/13975462
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Other details, objects and advantages of the present invention will become apparent as
the following description of the presently preferred embodiments and presently preferred

methods of practicing the invention proceeds.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will become more readily apparent from the following description of

preferred embodiments thereof

P215112/13975462
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shown, by way of example only, in the accompanying drawings

wherein:

Figure 1 is a schematic representation of a stovepiped
communications system of the prior art populated with old

single band/single mode radios;

Figure 2 1is a schematic representation of the holistic

nature of a modern RF Distribution System;

Figure 3 1is a typical RF block diagram for a radio
system showing the radios, antennas, and other major
components that comprise the RFD as well as all of the RF

connections between the radios, antennas and RFD components;

Figure 4 1is a further representation of the RF block
diagram of FIG. 3, with the RCU positioned to one side to

show typical remote control connections;

Figure 5 1is a representation of the 1legend for the
characters that comprise the path name for each of the
possible band/mode capabilities provided for each radio by

the RFD according to the invention;

Figure 6 1s a representation a typical RCU graphical
user interface display according to the invention that may

also used in the R2D2;

Figure 7 is a front view of a typical RCU suitable for
use 1in aircraft showing display columns, characters and

keypad indications;

Figure 8 1s a representation of a typical chart that

may be used during the design stage of the R2D2/RCU/RFD
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according to the invention to label and define the antenna

legend portion of an RFD path name;

Figure 9 1s a representation of a typical chart that
may be used during the design stage of the R2D2/RCU/RFD
according to the invention to label and define the radios

and character indications used in RFD path names;

Figure 10 is a representation of a first type of RCU
display according to the invention showing the columns and
characters of a main page, including antenna connections,
frequency settings in the RFD, and band/mode use of each

radio’s selected RFD path;

Figure 11 1is a representation of a second type of RCU
display according to the invention showing the columns and
characters of a main page, including only the band/mode use
of each radio, which is suitable for use by customers/end
users who want only minimum information displayed on the

RCU;

Figure 12 is a sequential representation of the second
type of RCU display showing a simple “3-click” sequence of
the RCU/R2D2 to change the band/mode RFD setting of an

individual radio;

Figure 13 1is a sequential representation of the second
type of RCU display showing a simple “3-click” sequence of
the RCU/R2D2 to change the band/mode RFD settings for all of
the radios connected to the RFD (known as either a Path Map

change or a Comm Plan change);

Figure 14 is a representation of the second type of RCU

display according to the invention showing how a virtual RCU
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and an actual, specific radio system block diagram could be
displayed in the R2D2, specifically a typical Power-0On
Default (POD) configuration that might appear when the
aircraft comms (including the R2D2/RCU/RFD) are first turned

on;

Figure 15 1is a representation of the second type of
RCU/R2D2 display showing the first step or *click” of a “3-
click” seqguence to change the band/mode RFD setting for an

individual radio;

Figure 16 1s a representation of the second type of
RCU/R2D2 display showing the results of the first click of

the 3-click sequence;

Figure 17 1is a representation of the second type of
RCU/R2D2 display showing the second click of the 3-click
sequence to change the band/mode RFD setting for an

individual radio;

Figure 18 1s a representation of the second type of
RCU/R2D2 display showing the third c¢lick of the 3-click
sequence to change the Dband/mode RFD setting for an

individual radio;

Figure 19 1is a representation of the second type of
RCU/R2D2 showing the results of the third click performed in

Figure 18;

Figure 20 1is a representation of the second type of
RCU/R2D2 display showing the first c¢lick of the 3-click

sequence to change the “PATH MAP”;
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Figure 21 1s a representation of the second type of
RCU/R2D2 display showing the result of the first click to
change the “PATH MAP”;

Figure 22 1s a representation of the second type of
RCU/R2D2 display showing the second click of the 3-click

PATH MAP selection sequence;

Figure 23 1is a representation of the second type of
RCU/R2D2 display showing the result of the second click of

the 3-click PATH MAP selection sequence;

Figure 24 1is a representation of the second type of
RCU/R2D2 display showing an alternative PATH MAP selection
for the second click of the 3-click PATH MAP selection

sequencey

Figure 25 1is a representation of the second type of
RCU/R2D2 display showing the result of the second click for

selection of the OP1 PATH MAP;

Figure 26 1is a representation of the second type of
RCU/R2D2 display showing the availability of a wvirtual

“MAIN” button; and
Figure 27 1is a representation of the second type of
RCU/R2D2 display showing the results of the third click on

the virtual “MAIN” button.

DETAILED DESCRIPTION OF THE INVENTION

Heretofore, military and related transceivers have
mostly been single band and/or single mode radios. RF

Distribution (RFD) refers to the means by which these radios
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are connected to their respective antennas so that each
radio can transmit and/or receive. The RFD for single
band/single mode radios 1is often referred to as “stove
pipe”. An example of a conventional stove pipe arrangement
is shown in FIG. 1 and identified generally by reference
numeral 1. In FIG. 1, each radio 4 has its own “vertical
stack” (or stovepipe) 2 of connecting cables and other
related RF components 5 such as high power amplifiers and

tunable bandpass filters up to and including the antenna 3.

Since the development of stove pipe assemblies, radio
manufacturers have made significant improvements to combine
the operations of different bands and modes into single
radio units referred to as multi-mode, multi-band (M3B)
transceivers. A schematic example of a reconfigurable RF
distribution system according to the present invention 1is
shown 1in FIG. 2 that quickly and easily provides the
capability to reconfigure the entire radio system for
different combinations of bands and modes. This modern RFD
includes the antennas 6, the M3B RF Distribution System 7

and the radios 8.

The present invention relates to the remote control of
M3B RF Distribution (RFD), the Remote Control Unit (RCU) and
the RCU/RFD Digital Dashboard (R2D2) GUI and software

required to control the RFD via the RCU.

The layout of a typical, but non-limitative, RFD system
11 according to the instant invention 1s shown in Dblock
diagram in FIG. 3 and includes a plurality of radios 9, a
plurality of antennas 10, and RF distribution communications
equipment disposed between and communicating the radios with
the antennas. A typical RF distribution system 11 such as
that shown 1in FIG. 3 may include any combination of the

following functions and/or components:

10



WO 2011/130241 PCT/US2011/032078

FUNCTIONS:

Frequency ranges within 1 MHz to 2 GHZ

Reduces antenna population

Enables simultaneous and/or sequential operation of
transceivers on antennas

Reduces interference between collocated transceivers
Reduces minimum adjacent channel separation between
collocated transceivers

Prevents cross tuning conflicts

Provides low-angle (SATCOM for satellite locations
relative to the antenna from horizon to 35 degrees),
high-angle (SATCOM for satellite locations relative to
the antenna from 35 degrees to vertical) and Line of
Sight (LOS) modes of operation with interconnection to
multiple antennas

Provides Dbypass modes of operation for fail-safe
operation even in event of complete RFD power failure
Provides rapid receive-transmit and frequency-tuning
times for waveform compliant operation.

Includes amplification, as required, to meet line of
sight link range requirements

Enables operation of radios in each band and mode of
which it is capable, to the maximum extent possible
Includes amplification, as required, to meet satellite
communications link margin requirements

Built-in, manual or automatic RF switching for antenna

selection

COMPONENTS @

Tunable mechanical filters
Frequency hopping filters
Interference cancellers

Low noise amps

11
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¢ High power amps

* Extremely low-loss combining network

* Switched output combining networks

* RF switching

¢ Built-in patch panels

¢ Remote control tuning interfaces

* RF switching control interfaces

* Status indication interfaces

* Remote control units (RCUs)

¢ M3B control software for aircraft main comms control

computer

By way of example the RFD components 11 of FIGS. 3 and
4 include: a first switched output power amplifier 11A, a
switched output filter assembly 11B, another switched output
power amplifier 11C, a filter preamp group 11D, a pair of
antenna interface assemblies 11E, an RF distribution
assembly 11F, a UHF switched output multicoupler 11G, and
another filter preamp group 11H.

As shown in FIG. 4, the R2D2 software would be
installed in a main control computer 12 which would have a
remote control interface 13 to the RCU 14. The main control
computer is not part of the RFD/RCU. The R2D2 graphical user
interfaces (GUIs) would be displayed on the main control
computer as part of the man-machine interface. The RCU also
provides an 1interface Jjunction between the main control
computer and the interfaces required to the RFD individual
system components 11 shown in FIG. 3.

The invention provides wunique RF Distribution and
operator-control capabilities that enable greatly expanded
utilization of modern M3B and JTRS radios whereby a military
platform (i.e., ship, aircraft, ground vehicle, or

communications building) will have the capability to be very

12
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easily and virtually instantly reconfigured for different
combinations of modes and bands. This supports the military
mission team to be able to react to changes in connectivity
emphasis during a mission. For example, the primary mission
might require maximum use of satellite communications
(SATCOM) for beyond line of sight (LOS) communications back
to a headgquarters or command. However, during the same
mission, increased communications to ground forces could be
required to handle an emergency situation. The RFD according
to the invention enables this reconfiguration
instantaneously. After the emergency is handled, the RFD
can be easily and instantaneously reconfigured back to the
original combination of bands and modes.

A complex RFD 1is required to be able to provide
reconfiguration capability while reducing antenna population
and cosite interference. Because most military missions are
high stress scenarios, controlling a complex RFD with many
alternative paths between a bank of radios and a bank of
antennas had to be simplified. To achieve the required
simple RFD control, the invention includes a novel RCU as
well as the concepts of the RCU and the *“RCU/RFD Digital
Dashboard” (R2D2).

FIG. 5 shows a suitable although non-limiting legend
that may be used for generating the band/mode path name
indicia shown in the full display RCU depicted in FIG. 6.
In this regard, below is a list of indicators that may be
used in the RCU for full display of the paths available to
each radio. After the RFD architecture 1is designed, the
radio and antenna locations are combined with the band/mode
designators (shown in FIGS. 8 and 9) to list Path Names for
each of the paths available for each radio in accordance

with the following:

13
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46 indicates Tx (transmitting) antenna, 1if separate.

47 indicates Rx (receiving) antenna, i1f separate.

48 indicates frequency range.

49 indicates Tx only, Rx only, or both. H for hopping,
F for filter bypass, FA for filter and AMP bypassed.

50 indicates if a single antenna is used for Tx and Rx,

i.e., one indication (only 2 characters).

FIG. 6 shows a typical full-display version of an RCU
graphical user interface according to the invention.
However, even when this information is reduced to show only
Band/Mode paths as discussed later herein, the first step of
creating the Band/Mode paths is preferably to list the full-
display version. This first step is required as part of the
engineering task to ensure complete identification of all of
the RFD band/mode path selections available for each radio
for each newly designed RFD. The next step, for when a user
wants a more simplified RCU/R2D2 is to reduce the band/mode
path names to include only the band/mode indications and not
include the antenna reference.

The RCU display illustrated in FIG. 6 is constrained by
the columns/rows/characters limits of an actual, but merely
exemplary, RCU device that has been constructed according to
the invention to physically demonstrate the features
thereof. This particular example was designed as the largest
display that would fit on the front face of an RCU box
designed to fit within the space constraints of a standard
avionics rack in an aircraft. It will be understood that
such display is not limited to what is shown in FIG. 6. That
is, it 1is contemplated that an RCU and 1ts associated
display may be designed and constructed in accordance with
the present invention to accommodate any number of

columns/rows/characters that an end user may desire.

14
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Additionally, the RCU display according to the
invention may be manifested in several possible ways or
versions. These versions may range from showing for each of
a plurality of radios, inter alia, columns for radios,
transmit frequencies, receive frequencies, band, mode and RF
paths through the RFD, to only showing the RF paths for the
radios. Heretofore, radio control heads/displays indicated
such information for only one radio. In contrast, from the
perspective of its M3B RFD, the present invention shows all
radios, RFD equipment and the overall configuration in one
display. And, 1if the number of radios exceeds the number of
rows 1in a particular RCU display page, then the RCU can be
provided with additional “pages” 51 so that all radios,
frequencies, Dbands, modes, RFD paths settings and other
related and desirable information can be seen by switching
between the pages. In the illustrated example, a minimum of
six radios are displayed on each page, although a greater or
lesser number of radios may be displayed 1f desired or
necessary.

Referring to the RCU display page shown in FIG. 6, the
display page shows in the left-most column 15 the radios
that are controlled by the RCU and are passed through the
RFD. Typically, for each radio from two to eight different
paths may be selectable (although greater or fewer paths may
be desirable or necessary).

When a path is selected, the XMIT (transmit) 16 and RCV
(receive) 17 cells change to correspond to the capability of
the selected path 18.

A displayed frequency number 19 indicates that a
tunable filter is 1in that path and requires a frequency
command from the RCU to match the radio frequency.

A displayed antenna symbol 20 indicates that the radio

is connected to an antenna but there is no tunable filter in
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the path, therefore no frequency command from the RCU to the
RFD 1is needed.

A displayed crossed-out antenna symbol 21 indicates
that the radio is not connected to an antenna in that path.
In the displayed example, therefore, the crossed-out antenna
symbol indicates that radio JT4, path 1HSR, is only
connected to a receive-only antenna.

If the frequency number or the antenna symbol is shown
in the middle of both the XMIT and RCV columns (as indicated
by reference numeral 22), then the radio both transmits and
receilves on that one path and one antenna.

Also shown 1in FIG. 6 are certain indicators on the
display that are deployed wvia the RCU keypad, discussed
below, for manual control and use of the RCU functions:

23 indicates 1left and right arrows used for lateral
motion between display cells;

24 indicates a Menu used to access other functions; and

25 indicates #“BRI” is used to increase or decrease the
display and keyboard brightness level to suit the operator.

Figure 6 depicts one of a virtually infinite variety of
examples of RCU displays and functions. In a typical
installation the RCU may contain multiple pages for display
and selection from among more than 100 paths and among tens
of radios, from which it issues tuning commands for
frequency setting for filters, switched filter-banks, etc.

FIG. 7 is a graphical representation of a
representative RCU according to the invention identified
generally by reference numeral 60. The illustrated version
of the RCU 60 is especially suitable for use in aircraft. It
will be understood that a shipboard version thereof would
normally be designed to fit a 19-inch wide rack and a
ground-use version could use either physical configuration.

As seen in FIG. 7, RCU 60 preferably includes at least

a display screen 62 and a keypad 64. Display screen 62 1is
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operable to display RFD “pages”, discussed below, which
typically include several display columns and characters for
several radios, antenna symbols, frequencies, path names,
etc. In addition, FIG. 7 shows that keypad 64 desirably
includes at least numerical keys 0-9, identified generally
by reference numeral 66, a *“clear entry/clear” (CE/C) key
68, up and down arrow keys 70, left and right arrow keys 72
and an “ENTER” (ENT) key 74. Additional keys and
functionalities may be incorporated into keypad 64 as may be
desired or necessary to fulfill the needs of the end user.

As will be appreciated, numerical keys 66 are used to
enter certain numerical information into display screen 62
(such as, for example, transmit and/or receive frequencies)
and CE/C key 68 1s wused to c¢lear inaccurate numerical
entries. Up and down arrow keys 70 are used to navigate
upwardly and downwardly through the columns displayed in
display screen 62 and left and right arrow keys 72 are used
to move laterally (i.e., left and right) between the columns
shown in the display screen. Lastly, the ENT key 74 1is used
to enter numerical information into display screen 62 as
well as to target a cell from the display screen which is
selected by a user by manipulation of one or more of the up
and down arrow keys 70 and/or left and right arrow keys 72
(including, without limitation, a radio identification cell,
a frequency cell, a path name cell, a MENU command cell, a
brightness level command cell, and so on).

Again, there are many possible wvariations concerning
how each item of information and function is specifically
displayed and accessed/manipulated in a particular RCU
configuration.

One of several bases for the successful function of the
RCU, RFD and R2DZ2 according to the invention is development
of a holistic and concise approach to label/designate the

radios and antennas. Even when a more simplified expression
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is ultimately selected for display on the RCU and
implemented in the software, a design engineer must first
assign concise labels for each radio and each antenna.

The first step in this process is reflected in table 80
shown in FIG. 8. This requires preparation of a list of all
of the antennas on a platform that are to be used with the
RFD and then designating a Legend List that will be used to
generate RFD path names. The antenna Legend List may
consist, among other information, of a column 82 of antenna
location information and a column 84 of antenna frequency
ranges for each antenna location. From this, a third column
86 may be generated that provides an RCU designation for
each antenna. It 1s the antenna designations from column 86
which become part of the RFD path names shown, by way of
example, in column 18 of FIG. 6 which sets forth the path
(i.e., path name) available for each radio. It will be
appreciated that the RCU antenna path name legend or “Legend
List” depicted in FIG. 8 1s representative of a single, but
typical, Legend List that may be generated according to the
principles and objectives disclosed herein. In this regard,
it will be appreciated that each field application will have
its own unique antenna Legend List.

The next step in the Legend List creation process 1is
shown in table 90 of FIG. 9. This requires preparation of a
list of all of the radios that may be used on a platform and
identification of all of the bands and modes associated
therewith. Additionally, other associated radio-related
designations are generated which also become part of the
path names. More particularly, table 90 may include a radio
“type” column 92 and a column 94 of radio frequency ranges
for each radio. From this, a third column 96 may be
generated that provides an RCU designation for each radio.

Further, table 90 preferably includes additional
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information, some of which ultimately becomes part of the
RFD path name designations shown, for example, in FIG. 6.

More ©particularly, table 90 may include a ©path
frequency range column 98 from which a frequency range path
designation column 100 may be generated. It is the frequency
range path designations shown in column 100 which preferably
become part of the RFD path name designations in accordance
with the legend format discussed in connection with FIG. 5
(and shown, for example, in FIG. 6). Table 90 may also
include a path function column 102 which defines the Tx
(transmit) and/or Rx (receive) path designations expressed
in a Tx and/or Rx path designation column 104, which
designations also may Dbecome part of the RFD path name
designations in accordance with the legend format discussed
in connection with FIG. 5 (and shown, for example, 1in FIG.
6).

The RCU radio path name legend or *“Legend List”
depicted 1in FIG. 9 1s representative of a single, but
typical, Legend List that may be generated according to the
principles and objectives disclosed herein. In this regard,
it will be appreciated that each field application will have
its own unique radio Legend List.

FIG. 10 shows a hypothetical radio system RCU R2D2 path
map display 110 according to the invention for four radios
(designated as CT1, CT2, U6 and VU3, respectively) .
Descriptions of all of the band/mode paths 26-29 available
for each radio are as follows (with only a single Path Map,

“Path Map 1”7, being shown for each radio).

26:

1HSR SATCOM filtered on high angle: SAT HIGH
1LSR SATCOM filtered on low angle: SAT LOW
27:
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IHSR SATCOM filtered on high angle: SAT HIGH
1LSR SATCOM filtered on low angle: SAT LOW
28:

1HSX SATCOM filtered on high angle: SAT HIGH
1LSX SATCOM filtered on low angle: SAT LOW

1LUX LOS 292-318 Tx, 243-270 Rx on low: LOS RES LOW

29:

B1VX 30-174 on blade: LOS 30-174
B2ZXH 225-512 on blade: LOS 225-512HVQK
B2UX 225-400 filtered on blade: LOS 225-400
2HUX 225-400 filtered on high angle: LOS 225-400 HI
2LUX 225-400 filtered on low angle: LOS 225-400 LO

2H1HSX SATCOM filtered on high angle: SAT HIGH
2L1LSX SATCOM filtered on low angle: SAT LOW

As used herein, certain of the foregoing terms shall
have the following meanings:

“filtered” = a tunable bandpass filter is provided in
the RF pathway. All other paths do not have tunable filters
but have harmonic suppression filters.

“on blade” = connection to a LOS Blade antenna that
would be used for radio communication with an aircraft, ship
or ground based radio.

“high angle” = connection to the high angle antenna
that would enable communication to a satellite that 1is
located with reference to the antenna from the horizon to
about 35 degrees to the vertical.

“low angle” = connection to the low angle antenna that

would enable communication to a satellite that is located
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with reference to the antenna from about 35 degrees to

vertical, in which the satellite would be directly overhead.

Lastly, the frequencies on the display are the
frequency setting of the respective radio.

As mentioned above, 1in many applications the end user
may want the path names further simplified to show a minimal
indication of RF band/mode. An example of the simplified RF
band/mode indication is shown in FIG. 11 in which the page
of RF band/mode connection paths is labeled MAX SATCOM MAP
1. Upon clicking on each of the radios, a path list opens in
a new window to show all of the possible paths for that
radio. As an example, the lists of RF band/mode connection
paths for each radio could show the following as noted in

FIG. 11.

31:
SAT HIGH
SAT LOW

32:
SAT HIGH
SAT LOW

33:
SAT HIGH
SAT LOW

34:

LOS 30-174

LOS 225-512 HV QK
LOS 225-400

LOS 225-400 HI
LOS 225-400 LO
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SAT HIGH
SAT LOW

35:

LOS 30-174

LOS 225-512 HV QK
LOS 225-400

LOS 225-400 HI
LOS 225-400 LO
SAT HIGH

SAT LOW

36:

LOS 30-174

LOS 225-512
LOS 225-400
LOS HV QK

LOS 225-400 LO
LOS 225-400 HI
SAT HIGH

SAT LOW

37:

LOS 30-174

LOS 225-512
LOS 225-400
LOS HV QK

LOS 225-400 LO
LOS 225-400 HI
SAT HIGH

SAT LOW
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As seen 1in FIGS. 12 and 13, there are two ways to
quickly change the paths wusing the RCU according to the

invention:

1. Path selection for each radio, one radio at a time
(FIG. 12).
2. Path maps to change paths for all radios at same time

(FIG. 13).

1. RCU PATH SELECTION BY RADIO:

Referring to FIG. 12, as represented at reference
numeral 38, a user first highlights a radio (e.g., the VU6
radio) in a first window (PAGE 1 COMM MAP 1) for which a
different Dband/mode path is desired and then c¢licks the
ENTER key 74 of the RCU (FIG. 7). Upon clicking ENTER, a
second window (VU6 PATH LIST) opens to show the available
path list for radio VU6. A “C” (reference numeral 40) in the
path list indicates paths not available because they are in
use by other radios. The presence of a triangle (reference
numeral 41) in the path 1list indicates the currently
connected path (i.e., LOS HV QK). The user then highlights,
at 39, a desired path (e.g., LOS 30-174) and then clicks
ENTER. Assuming no conflicts for this path exist, the radio
VU6 path will be changed and the RCU will return to PAGE 1
to show the newly selected band/mode path 42 (i.e., LOS 30-
174). The top of the page will also preferably display
“INDIVIDUAL” to indicate that a single radio was changed and
that a PATH MAP was not selected. Consequently, as reflected
in FIG. 12, the RCU according to the invention enables a
user to select in only two steps any of a plurality of
different bands and modes paths (in the illustrated example,

eight paths) that may be available to a particular radio.
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2. PATH SELECTION BY PATH MAP:

Referring to FIG. 13, as represented at reference
numeral 43 a user first highlights #“MAPS” in a first window
(PAGE 1 COMM MAP 1) for which a different path map for a
plurality of radios is desired and then clicks the ENTER key
74 of the RCU (FIG. 7). Upon clicking ENTER, a second window
(Select Comm Map) opens to show the available PATH MAP list.
The user then highlights, at 44, the desired PATH MAP from
the 1list (e.g., MAX SATCOM) and clicks ENTER. The RCU will
then immediately reconfigure the RFD and return to Page 1.
The selected Path Map name and number, which 1in this
instance are MAX SATCOM MAP 1, are displayed at the top of
Page 1, as represented by reference numeral 45, and each of
the individual radio paths are changed in accordance with
the selected Path Map. Consequently, as reflected in FIG.
13, the RCU according to the invention enables a user to
select in only two steps any of a plurality of different
Path Maps that may be available to a plurality of radios.

Subsequently described figures depict the information
conveyed by and how one interacts with the R2D2 according to
the invention. In this connection, Figs. 14-19 depict how
one would go about changing the Path Maps for an individual
radio. Turning to FIG. 14, when the R2D2 first boots, it
displays the “Power-On Default” (POD) Path Map. The POD Path
Map mode and setting of the R2D2 is 1listed in the top
display cell 301 of the wvirtual RCU display 302 which is
shown on the operator’s computer screen. The actual Path Map
block diagram 303 which, for illustrative purposes only,
corresponds to the exemplary RFD system architecture shown
in FIG. 3, 1is also concurrently displayed on the R2D2
screen. This block diagram shows all of the RF connections
from the radios, through the RFD components, to the

antennas. The line paths in the block diagram 303 show the
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connections that are also listed in the virtual RCU display
302. The POD Path Map is designed to include the Band/Mode
selections for each radio that a customer can request to be
designed into the system specifically for its platform. The
POD Path Map provides the communications combination that is
required when the mission suite is first powered on.

In this example, assume the operator wants to change
the band/mode operation of the radio designated as VU3. To
enable this radio to operate in a different band/mode, the
operator must cause the RCU/RFD to change the path through
the RFD. Toward that end, and as shown in FIG. 15, the
operator clicks on the VU3 radio 304.

Upon c¢licking on the VU3 radio in FIG. 15, FIG. 16
shows that a second display window 305 opens below the first
display window. Second window 305 displays all of the
band/mode paths available for radio VU3 with the current
band/mode path (LOS 225-512) highlighted with a triangle, as
represented by numeral 306. Concurrently, the associated
block diagram 303 also now shows the current VU3 path in
bold and in dot-dash 1line 307. Note that the original RCU
display 304 window remains above the second window 305. Also
note, however, that window 304 remains dynamic and will
simultaneously show all changes made in the lower display
window 305.

In FIG. 17 of the instant example, the operator changes
the VU3 radio operation from LOS 225-512 to SAT HI by
clicking on SAT HI path 309. Concurrently, the associated
block diagram 303 also now shows the current VU3 paths in
bold and in dot-dash lines 310. The operator need only be
concerned with selecting the desired Band/Mode. The RFD
according to the invention is designed to switch to the
correct path to enable operation in the desired Band/Mode.
Note that the change in the VU3 radio path selected in the

bottom display window is simultaneously changed in the top
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display window as indicated by reference numeral 311. Also
note that the title line 312 on the top display window shows
“INDIVIDUAL” which indicates that the list of band/modes for
each radio is now based on individual selection and not a
PATH MAP. This interactive total picture (two display
windows and block diagram) shows the operator exactly how
the platform comms are configured in both list and diagram
formats and for both individual radio paths as well as for
the entire radio suite.

FIG. 18 illustrates that, after the operator is
satisfied with the path list selection, the MAIN button 313
on the bottom display window is clicked whereupon the bottom
display window disappears as shown in FIG. 19.

Figs. 20-27 depict how one would go about changing the
Path Maps for all radios at one time. As presently
constructed, the RCU according to the invention has the
capability to store up to 20 burned-in PATH MAPS. Each path
map is a combination of band/mode selections for each radio.
It will be understood, however, that the RCU may be
configured to store more than 20 PATH MAPS depending on
customer need.

To demonstrate how systemic radio path changes are
effectuated, one may begin by starting with the FIG. 19
configuration. With this configuration as a starting point,
when the operator clicks on the #“MAPS” key or button 314 as
shown in FIG. 20, a second window 315 appears below the
first window, as shown in FIG. 21. This window (Select Path
Map, reference numeral 316) displays the 1list of all
possible Path Maps 317 available to the system.
Concurrently, the Dblock diagram 303 shows the current
band/mode paths that match top virtual display window that
shows the band/mode path names for each radio.

When the operator selects one of the Path Maps, the

entire RFD 1is instantly reconfigured. In the present
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example, as shown in FIG. 22, the operator clicks on Path
Map 1, MAX SAT LO, reference numeral 318.

Upon selecting Path Map MAX SAT LO, the individual
paths are simultaneously and 1immediately changed in the
block diagram 303 to show each path of the selected path
map, as reflected in FIG. 23. Simultaneously, the top line
319 of the bottom display window 1s highlighted with a
triangle to indicate the selected PATH MAP and the
individual path for each radio is shown in the block diagram
and in the top display window 320.

The operator can switch to another PATH MAP (indeed any
of the other PATH MAPS supported by the system) before
making a final selection. This enables the operator to
change his or her mind, or prevent a selection error before
actually making the final reconfiguration of the radio
system. To demonstrate this functionality FIG. 24 reveals
that the operator may click on another path map, e.g., Path
Map OP1l, as indicated by reference numeral 321.

The result of clicking on Path Map OPl1 is illustrated
in FIG. 25 which shows the new block diagram 322 and the
paths for each radio that comprise the OPl combination, as
reflected by reference numeral 323 directed to the upper
window “PAGE 1 OPl”.

As seen in FIG. 26, the next step 1s for the operator
to click on MAIN button 324. As a result of this click, as
shown in FIG. 27, the bottom display window is closed and
the top display remains, showing the new PATH MAP (OP1),
reference numeral 325, and the new band/mode for each radio
326.

The R2D2 then stands ready to accept a repeat of the
above-described operator control operations to change any
individual radio for different band/modes or to change any
of the several different Path Maps. In any event, the

changes are shown as they happen in real time.
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The foregoing descriptions and their accompanying
figures reflect changes to each radio or all of the radios
that can be accomplished in three clicks. However, the last
click 1is not absolutely necessary but 1is included for
demonstrative purposes as a last check to ensure that the
new band/mode/path selection 1s correct. For experienced
operators more sure of their selection process, the RCU and
the R2D2 process can be reduced to only two clicks. 1In
either case, the RFD/RCU/R2D2 contains built-in controls to
prevent damage from operator error.

In addition, the above examples describe a few limited
radio path changes and Path Map changes. There are many
different conceivable combinations of individual radio
paths. For instance, each military aircraft, ship or
communications building can have a different overall
radio/RFD system architecture. The system according to the
invention provides the same benefits to all architectures.

As disclosed herein, when accessed via the R2D2, the
operator’s computer will show not only the virtual RCU
display, but also the overall Dblock diagram of the
respective military platform radio system. These diagrams
show all of the radios, antennas, and all major components
in between the radios and antennas. All alternative RF paths
between the radios and the antennas are shown 1in the
diagrams with user-selected paths being shown in contrasting
line characteristics. In an actual implementation, the user-
selected paths may be also be displayed in bold and/or
contrasting color.

This present system can be used in several ways: (1) on
the military platform 1in actual mission wuse, (2) in a
desktop for mission planning, (3) in a training class setup,
and (4) in a repair facility.

Moreover, an R2D2 has been developed which is critical

to enabling pending customers to understand the capabilities
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of the instant RCU/RFD design for their specific platforms.
Among its many advantages, the sample R2D2 replaces typical
40 to 60 page paper presentations that are normally required
of conventional technical proposals.

Although the invention has been described in detail for
the purpose of illustration, it 1s to be understood that
such detail is solely for that purpose and that wvariations
can be made therein by those skilled in the art without
departing from the spirit and scope of the invention as

claimed herein.
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CLAIMS:

1. A system for configuring communication paths in a radio communications system
including a plurality of radios, a plurality of antennas and radio frequency distribution
communications equipment in communication with the plurality of radios and the plurality of
antennas, said system comprising;:

a graphical user interface display window including a list of a plurality of radios and a
list of paths by which the plurality of radios communicates with the plurality of antennas via
the radio frequency distribution communications equipment; and

means for changing at least one path displayed in said display window, wherein the
paths displayed by said display window comprise path names, and wherein said path names
comprise indicia identifying at least one antenna in communication with each of the plurality
of radios, wherein said means for changing at least one path is operable to simultaneously

change all paths displayed in said display window.

2. A system for configuring communication paths in a radio communications system
including a plurality of radios, a plurality of antennas and radio frequency distribution
communications equipment in communication with the plurality of radios and the plurality of
antennas, said system comprising;:

a graphical user interface display window including a list of a plurality of radios and a
list of paths by which the plurality of radios communicates with the plurality of antennas via
the radio frequency distribution communications equipment; and

means for changing at least one path displayed in said display window, wherein the
paths displayed by said display window comprise path names, and wherein said path names
comprise path frequency range indicia, wherein said means for changing at least one path is

operable to simultaneously change all paths displayed in said display window.

3. A system for configuring communication paths in a radio communications system
including a plurality of radios, a plurality of antennas and radio frequency distribution
communications equipment in communication with the plurality of radios and the plurality of
antennas, said system comprising;:

a graphical user interface display window including a list of a plurality of radios and a
list of paths by which the plurality of radios communicates with the plurality of antennas via

the radio frequency distribution communications equipment; and
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means for changing at least one path displayed in said display window, wherein the
paths displayed by said display window comprise path names, and wherein said path names
comprise path function indicia, wherein said means for changing at least one path is operable

to simultaneously change all paths displayed in said display window.

4. A system for configuring communication paths in a radio communications system
including a plurality of radios, a plurality of antennas and radio frequency distribution
communications equipment in communication with the plurality of radios and the plurality of
antennas, said system comprising:

a graphical user interface display window including a list of a plurality of radios and a
list of paths by which the plurality of radios communicates with the plurality of antennas via
the radio frequency distribution communications equipment;

a block diagram including a plurality of radios, a plurality of antennas and paths by
which the plurality of radios communicates with the plurality of antennas via the radio
frequency distribution communications equipment; and

means for changing at least one path displayed in said display window and said block
diagram, wherein the paths displayed by said display window comprise path names, and
wherein said path names comprise indicia identifying at least one antenna in communication
with each of the plurality of radios, wherein said means for changing at least one path is
operable to simultaneously change all paths displayed in said display window and in said

block diagram.

5. A system for configuring communication paths in a radio communications system
including a plurality of radios, a plurality of antennas and radio frequency distribution
communications equipment in communication with the plurality of radios and the plurality of
antennas, said system comprising:

a graphical user interface display window including a list of a plurality of radios and a
list of paths by which the plurality of radios communicates with the plurality of antennas via
the radio frequency distribution communications equipment;

a block diagram including a plurality of radios, a plurality of antennas and paths by
which the plurality of radios communicates with the plurality of antennas via the radio
frequency distribution communications equipment; and

means for changing at least one path displayed in said display window and said block

diagram, wherein the paths displayed by said display window comprise path names, and
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wherein said path names comprise path frequency range indicia, wherein said means for
changing at least one path is operable to simultaneously change all paths displayed in said

display window and in said block diagram.

6. A system for configuring communication paths in a radio communications system
including a plurality of radios, a plurality of antennas and radio frequency distribution
communications equipment in communication with the plurality of radios and the plurality of
antennas, said system comprising;:

a graphical user interface display window including a list of a plurality of radios and a
list of paths by which the plurality of radios communicates with the plurality of antennas via
the radio frequency distribution communications equipment;

a block diagram including a plurality of radios, a plurality of antennas and paths by
which the plurality of radios communicates with the plurality of antennas via the radio
frequency distribution communications equipment; and

means for changing at least one path displayed in said display window and said block
diagram, wherein the paths displayed by said display window comprise path names, and
wherein said path names comprise path function indicia, wherein said means for changing at
least one path is operable to simultaneously change all paths displayed in said display window

and in said block diagram.

7. A method for configuring communication paths in a radio communications system
including a plurality of radios, a plurality of antennas and radio frequency distribution
communications equipment in communication with the plurality of radios and the plurality of
antennas, said method comprising the steps of:

providing a graphical user interface display window including a list of a plurality of
radios and a list of paths by which the plurality of radios communicates with the plurality of
antennas via the radio frequency distribution communications equipment; and

changing at least one path displayed in said display window, wherein the paths
displayed by said display window comprise path names, and wherein said path names
comprise indicia identifying at least one antenna in communication with each of the plurality
of radios, wherein said changing step comprises simultaneously changing all paths displayed

in said display window.

8. A method for configuring communication paths in a radio communications system
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including a plurality of radios, a plurality of antennas and radio frequency distribution
communications equipment in communication with the plurality of radios and the plurality of
antennas, said method comprising the steps of:

providing a graphical user interface display window including a list of a plurality of
radios and a list of paths by which the plurality of radios communicates with the plurality of
antennas via the radio frequency distribution communications equipment; and

changing at least one path displayed in said display window, wherein the paths
displayed by said display window comprise path names, and wherein said path names
comprise path frequency range indicia, wherein said changing step comprises simultaneously

changing all paths displayed in said display window.

9. A method for configuring communication paths in a radio communications system
including a plurality of radios, a plurality of antennas and radio frequency distribution
communications equipment in communication with the plurality of radios and the plurality of
antennas, said method comprising the steps of:

providing a graphical user interface display window including a list of a plurality of
radios and a list of paths by which the plurality of radios communicates with the plurality of
antennas via the radio frequency distribution communications equipment; and

changing at least one path displayed in said display window, wherein the paths
displayed by said display window comprise path names, and wherein said path names
comprise path function indicia, wherein said changing step comprises simultaneously

changing all paths displayed in said display window.

10. A method for configuring communication paths in a radio communications system
including a plurality of radios, a plurality of antennas and radio frequency distribution
communications equipment in communication with the plurality of radios and the plurality of
antennas, said method comprising the steps of:

providing a graphical user interface display window including a list of a plurality of
radios and a list of paths by which the plurality of radios communicates with the plurality of
antennas via the radio frequency distribution communications equipment;

providing a block diagram including a plurality of radios, a plurality of antennas and
paths by which the plurality of radios communicates with the plurality of antennas via the

radio frequency distribution communications equipment; and
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changing at least one path displayed in said display window and said block diagram,
wherein the paths displayed by said display window comprise path names, and wherein said
path names comprise indicia identifying at least one antenna in communication with each of
the plurality of radios, wherein said changing step comprises simultaneously changing all

paths displayed in said display window and in said block diagram.

11. The system of either claim 1 or 4, or the method of either claim 7 or 10, wherein said
indicia comprise indicia identifying a plurality of antennas in communication with each of the

plurality of radios.

12. A method for configuring communication paths in a radio communications system
including a plurality of radios, a plurality of antennas and radio frequency distribution
communications equipment in communication with the plurality of radios and the plurality of
antennas, said method comprising the steps of:

providing a graphical user interface display window including a list of a plurality of
radios and a list of paths by which the plurality of radios communicates with the plurality of
antennas via the radio frequency distribution communications equipment;

providing a block diagram including a plurality of radios, a plurality of antennas and
paths by which the plurality of radios communicates with the plurality of antennas via the
radio frequency distribution communications equipment; and

changing at least one path displayed in said display window and said block diagram,
wherein the paths displayed by said display window comprise path names, and wherein said
path names comprise path frequency range indicia, wherein said changing step comprises
simultaneously changing all paths displayed in said display window and in said block

diagram.

13. A method for configuring communication paths in a radio communications system
including a plurality of radios, a plurality of antennas and radio frequency distribution
communications equipment in communication with the plurality of radios and the plurality of
antennas, said method comprising the steps of:

providing a graphical user interface display window including a list of a plurality of
radios and a list of paths by which the plurality of radios communicates with the plurality of

antennas via the radio frequency distribution communications equipment;
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providing a block diagram including a plurality of radios, a plurality of antennas and
paths by which the plurality of radios communicates with the plurality of antennas via the
radio frequency distribution communications equipment; and

changing at least one path displayed in said display window and said block diagram,
wherein the paths displayed by said at least one window comprise path names, and wherein
said path names comprise path function indicia, wherein said changing step comprises
simultaneously changing all paths displayed in said display window and in said block

diagram.

14. A system for configuring communication paths in a radio communications system
including a plurality of radios, a plurality of antennas and radio frequency distribution
communications equipment in communication with the plurality of radios and the plurality of
antennas, said system comprising: a graphical user interface display window including a list
of a plurality of radios and a list of paths by which the plurality of radios communicates with
the plurality of antennas via the radio frequency distribution communications equipment; and
means for changing at least one path displayed in said display window, wherein said means
for changing at least one path is operable to simultaneously change all paths displayed in said

display window.

15. A system for configuring communication paths in a radio communications system
including a plurality of radios, a plurality of antennas and radio frequency distribution
communications equipment in communication with the plurality of radios and the plurality of
antennas, said system comprising: a block diagram including a plurality of radios, a plurality
of antennas and paths by which the plurality of radios communicates with the plurality of
antennas via the radio frequency distribution communications equipment; means for changing
at least one path displayed in said block diagram, wherein said means for changing at least

one path is operable to simultaneously change all paths displayed in said block diagram.

16. A system for configuring communication paths in a radio communications system
including a plurality of radios, a plurality of antennas and radio frequency distribution
communications equipment in communication with the plurality of radios and the plurality of
antennas, said system comprising: a graphical user interface display window including a list
of a plurality of radios and a list of paths by which the plurality of radios communicates with

the plurality of antennas via the radio frequency distribution communications equipment; a
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block diagram including a plurality of radios, a plurality of antennas and paths by which the
plurality of radios communicates with the plurality of antennas via the radio frequency
distribution communications equipment; and means for changing at least one path displayed
in said display window and said block diagram, wherein said means for changing at least one
path is operable to simultaneously change all paths displayed in said display window and in

said block diagram.

17. A method for configuring communication paths in a radio communications system
including a plurality of radios, a plurality of antennas and radio frequency distribution
communications equipment in communication with the plurality of radios and the plurality of
antennas, said method comprising the steps of: providing a graphical user interface display
window including a list of a plurality of radios and a list of paths by which the plurality of
radios communicates with the plurality of antennas via the radio frequency distribution
communications equipment; and changing at least one path displayed in said display window,
wherein said changing step comprises simultaneously changing all paths displayed in said

display window.

18. A method for configuring communication paths in a radio communications system
including a plurality of radios, a plurality of antennas and radio frequency distribution
communications equipment in communication with the plurality of radios and the plurality of
antennas, said method comprising the steps of: providing a block diagram including a
plurality of radios, a plurality of antennas and paths by which the plurality of radios
communicates with the plurality of antennas via the radio frequency distribution
communications equipment; and changing at least one path displayed in said block diagram,
wherein said changing step comprises simultaneously changing all paths displayed in said

block diagram.

19. A method for configuring communication paths in a radio communications system
including a plurality of radios, a plurality of antennas and radio frequency distribution
communications equipment in communication with the plurality of radios and the plurality of
antennas, said method comprising the steps of: providing a graphical user interface display
window including a list of a plurality of radios and a list of paths by which the plurality of
radios communicates with the plurality of antennas via the radio frequency distribution

communications equipment; providing a block diagram including a plurality of radios, a
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plurality of antennas and paths by which the plurality of radios communicates with the
plurality of antennas via the radio frequency distribution communications equipment; and
changing at least one path displayed in said display window and said block diagram wherein
said changing step comprises simultaneously changing all paths displayed in said display

window and in said block diagram.

20. The system of either claim 14 or 16, or the method of either claim 17 or 19, wherein the

paths displayed by said display window comprise path names.

21. The system of any one of claims 1, 4, 14, and 16, or the method of any one of claims 7,
10, 17, and 19, wherein the paths displayed by said display window comprise RF

bands/modes.

22. A method for configuring communication paths in a radio communications system
including a plurality of radios, a plurality of antennas and radio frequency distribution
communications equipment in communication with the plurality of radios and the plurality of
antennas, said method comprising the steps of: providing a first graphical user interface
display window including a list of a plurality of radios; selecting from said list of a plurality
of radios a radio for which a different communication path is desired; providing a second
graphical user interface display window including a list of available communication paths by
which the selected radio communicates with the plurality of antennas via the radio frequency
distribution communications equipment; selecting a communication path from said list of
available communication paths in said second graphical user interface display window; and
changing the communication path for said selected radio responsive to said communication
path selection, wherein said changing of the communication path comprises simultaneously

changing all communication paths.

23. A method for configuring communication paths in a radio communications system
including a plurality of radios, a plurality of antennas and radio frequency distribution
communications equipment in communication with the plurality of radios and the plurality of
antennas, said method comprising the steps of: providing a first graphical user interface
display window including a list of a plurality of radios for which a different communications
path map between said radios and said antennas is desired, said first window including means

for accessing additional communications path maps; actuating said means for accessing to
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provide a second graphical user interface display window including a list of additional
communications path maps; selecting a communications path map from said list of additional
communications path maps; and changing said communications path for each of said plurality

of radios responsive to said selected communications path map.

R F Products, Inc.

Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON

13936290/P215112



FIG. 1 (PRIOR ART)

SUBSTITUTE SHEET (RULE 26)

WO 2011/130241 PCT/US2011/032078
1/24
2
1
30-88 108-174 UHF UHF SATCOM
MHz MHz LOs LOS UHF
LOS Los
/]
UHF UHF
LOsS LOs
NON- HAVE
HOPPING QUICK
FILTER SATURN
COUPLERS HOPFING
30-88 MHz 108-174 MHz 225-400 MHz 225-400 MHz 243-318 MHz
LOS LOS LOS HOPPING SATCOM
TRANSCEIVER TRANSCEIVER TRANSCEIVER TRANSCEIVER TRANSCEIVER
4 5



WO 2011/130241 PCT/US2011/032078
2/24
LOS LOS L0$ SAICOM/ | _— 6
7

QA — — =

M3B RF DISTRIBUTION SYSTEM

SUBSTITUTE SHEET (RULE 26)

30-941 30-941 30-941 30-941 30-941
MHz MHz MHz MHz MHz
LOS SAT LOS SAT LOS SAT LOS SAT LOS SAT
TRANSCEIVER TRANSCEIVER TRANSCEIVER|| || TRANSCEIVER TRANSCEIVER



WO 2011/130241 PCT/US2011/032078
3/24
L0S L0S
SATCOM ~ SATCOM  30-174 30-174  SATCOM/LOS
225400 H 225400H 225512 25512 225400 Hi
22540010 22540010 512041 512-941 25400
\x/y W Tx/Rx T /Rx W -
———t - —} — - - —f-—1-— ¥
Vol o 30l s12] 225 30| 510] 228 L)
| 74 sl 512l 174 w4 512l 11D I
. 1 1 1 t: ¥ 1
i Arer | [TTEL | anTenna ] ANTENNA FILTER |
PREAMP | INTERFACE || INTERFACE || PrEAMP
| GROUP #1 ASSEMBLY #1 | | ASSEMBLY #2 | | GROUP #2 |!
4 N fi J
K T |
11H 1E :
| { l |
i ¥ A F i i i
SWITCHED OUTPUT
+ |RF DISTRIBUTION] | UHF SWITCHED OUTPUT ‘ :
i ASSEMBLY MULTICOUPLER POWER AMPLIFIER |
' I\ { v 1 T
1 \ A ; 1
| \ ~11G 11C |
: ‘| Rrcy
T 1F REMOTE
| | | controL
: | UNIT
11A 11B.
/ \
! [ i 3 ki ! (
' switcHeD outeut| - [swircHep outeut|y 14
| POWER AMPLIFIER | | FILTER ASSEMBLY
: #1 :
| — ] | t
: \ Pam ¥ :
| —
oL
¥ ¥ ¥ ¥ i {
crien |l U6 [ carrvon | w3 VU4 VU VU-§
Girgeall FuLL HALF HALF HALF HALF HALF
sereall DUPLEX || pupLex || pupex || puPLEX || ouPLEX || DUPLEX
UHF TX/RX [| UHF X7 Rx [|30-041 TX/RX][30-641 TX/RX][30-941 TXIRX|[ 30-041 TX/RX
( < ( ' ( i (
N 9 NN 9
FG. 3

SUBSTITUTE SHEET (RULE 26)




/US11/32078

13-06-2011

WO 2011/130241 PCT/US2011/032078
4/24
LOS LOS
SATCOM  SATCOM  30-174 30-174 SATCOM / LOS
005-400 Hl 205400 HI 225512 925-512 225-400 Hi
225-400 L0 22540010 512-841 512-941 925-400 LO 0
W W Tx/Rx Ti/Rx W L
—f—t—t—- 4 — - —t- - —t-—1- n
" 304 512 225- 30| 5124 225 L)
| Hl e 174 o1 5190 174 94 5] 11D - /
. ; i { ¥
i ATer | [TTE[ ] ANTENNA ANTENNA FILTER | MNN COM-
PREAMP - INTERFACE INTERFACE PREAMP |l [MUNICATION
| GROUP #1 ASSEMBLY #1 | | AssEmBLY #2| | GROUP #2 | c%om[fgﬁ%q
] L]
| : - I T 1| insae,
i }\] H u = = 11E 1| AIRCRAFT,
' . . . ' |OR GROUND
| : H U || sTaTion
' ‘llllllllllll+l unphligun ll}l+lllllllll“ T TT] ' VEHICLE
¥ H k |
| \ : | SWITCHED OUTPUT | :
v [RE DISTRIBUTION| | UHF SWITCHED OUTPUT | & | - N
i ASSEMBLY MULTICOUPLER | § | POWER AMPLIRER | 5
, T ; T T PTS T |
i TR e 2 | | :
: : N : : ] o ReY
| . 1 HF H H 5 + REMOTE
AEEEEEEyEENEEENEEEEEEENE III:IIIIIIIII.IIIII!IIII AEpENEERER [ | CONTROL
: = = v UNIT
] |
| AL S 1B | E |
1 f -k §V H 1 {\
' SWITCHED OUTPUT|  |SWITCHED OUTPUT|} ™14
| POWER AMPLIFIER FILTER ASSEMBLY ||
1 #} 1
1 ]
| —|—— 1 t
: L\ :
| I~ |
: I
| I iy R N S I I S e —— IS R EE—— -
r T ¥ ¥ ¥ k
CT1CT2 s CARRY ON vU-3 VU4 V-5 VU-6
e 2cql FULL HALF HALF HALF HALF HALF
receiverll DUPLEX || DUPLEX |l DUPLEX [ DUPLEX || DUPLEX DUPLEX
UHE TX/ RX || URF TX/ RX |[30-941 TX/RX||30-941 TX/RX||30-041 TX/RX||30-941 TX/RX
{ f ( ( { { {
N9 N9 9 9 N9 N9 ~9
HG. 4

SUBSTITUTE SHEET (RULE 26)




WO 2011/130241 PCT/US2011/032078
5/24

47 48

XX XX XX

o

FG. 5

16 51 17

\

\ N

\ \\ PAGE 1 / /
\ xmT | RCv | PATH
19

—1| Jm4 ® | 244.00 | 1HSR
U03 130000 | 250.00 | 2H3HS || - 22
U24 280.000— | 2HUX
u21 v sLvux |- 20
u23 v | B2B4U

JT3 254.00 | 1LSR

15 18

FG. 6

SUBSTITUTE SHEET (RULE 26)



WO 2011/130241

PCT/US2011/032078

D .
2
NN
&L
60—
®
OJIE
64\ iy — _ €))
2 [1][2] 3 fe
g WA
HioEan
% = @
72 74
FIG. 7
4
82
86 \ /8
\ RCO\PATH NAME LEGEND (PAGE 1 OF 2) /
ANTENNARCU | 7
SEGaNATION, | ANTENNALOCATION | ANTENNA FREQ. RANGE
TH FS XXX TOP HIGH ANGLE 225-400 MHz
0 FS XXX TOP LOW ANGLE 225-400 MHz
oH FS XXX TOP HIGH ANGLE 225-400 MHz
2L FS XXX TOP LOW ANGLE 225-400 MHz
3H FS XXX TOP HIGH ANGLE 225-400 MHz
3L FS XXX TOP LOW ANGLE 225400 MHz
B FS XXX BOTTOM 30-174 MHz
B2 FS XXX BOTTOM 225512 MHz
B3 FS XXX BOTTOM 512-941 MHz
B4 FS XXX BOTTOM 30-174 MHz
/ FS XXX BOTTOM 205512 MHz
80 B6 FS XXX BOTTOM 512-941 MHz
FIG. 8

SUBSTITUTE SHEET (RULE 26)




WO 2011/130241

PCT/US2011/032078

7124

N

100 \

90\

104 ————]

92 94
N RCU PATH NAME LEGENP/(PAGE 20F 2)
™\ RADIO RCU RADI6 RADIO FREQ.
DESIGNATION RANGE
CT1 SATCOM RX 243-270 MHz
CT2 SATCOM RX 243-270 MHz
RT-xxxx TX/RX
ue FULL DUPLEX 225-400 MHz
VU3 ARC-2xx 30-512 MHz
VU4 ARC-2xx 30-512 MHz
VU5 ARC-2xx 30-512 MHz
vue ARC-2xx 30-512 MHz
VU7 ARC-2xx 30-512 MHz 08
\. FREQ. RANGE PATH PATH FREQ. RANGE //
DESIGNATION
3 243-270 AND 292-318 MHz (Dedicated
Channel SATCOM)
M MUOS
U 225-400 MHz
v 30-88 AND 108-174 MHz, includes
SINCGARS
Z 225-512 MHz
w 512-941 MHz
Tx AND/OR Rx PATH PATHFUNCTION ____}—102
—  DESIGNATION
T TRANSMIT ONLY
R RECEIVE ONLY
TRANSMIT AND RECEIVE
X (Note that full duplex or half duplex function
is not indicated.)
H Hopping Mode (Have Quick), also

functions in non-hopping mode.

FG. 9

SUBSTITUTE SHEET (RULE 26)



WO 2011/130241 PCT/US2011/032078
8/24

110
PAGE 1 PATH MAP 1 /
\ 26
XMT | RCV | PATH -
CT1 @ 243100 | THSR /// 27
cr2 | &) | 24e100] 1se |
ué 296200 | 245,100 | 1HSK J——— >
VU3 | 35000 BIVX -9
<2|=>>  menu | maps| eri $5
FIG. 10
PAGE 1 MAX SATCOM MAP 1 R 3l
//
1 CTl SATHIGH ] P
2 CT2 SATLOW | N
3 U6 SATHIGH —+—T
4 VU3 SATHIGH —f—1—34
5 VU4 SATHIGH ——F—35
6 VU5 SATHIGH ———1
/7 VUé SATHIGH T~
\
ERROR PAGE 1 37
<> | MENU | MAPS BRI 3

FIG. 11

SUBSTITUTE SHEET (RULE 26)



WO 2011/130241

9/24
PAGE1 COMMMAP1 R
T CN SAT HIGH
2 CT2 SAT LOW
3 Us SAT HIGH
4 VU3 LOS 30-174
5 VU4 LOS 225-512
6_VUS LOS 205400 | | — 38
qZ_VUs LOS HV QK
ERROR PAGE 1 \
\
<3 | => | Menu| maps BRl@l\
\
VU PATH P
<N LOS 30-174__]
40\ 2 LOS 225-512
—1C 3 LOS 225-400
b4 LOS HV QK
/’ 5 LOS 225-400 H|
6 LOS 225-400 LO
7 SAT HIGH
8 SAT LOW
Al MAIN ﬁ BRI

BN

\

PCT/US2011/032078

o

PAGE 1\ INDIVIDUAL R

T CT1 SAT HIGH

2 CT? SAT LOW

3 Ue SAT HIGH

4 vus |\ LOS30-174

5 VU4 |\ LOS225-512

6 VU5 | YLOS 225-400

N7 VU6 LOS 30-174__—

ERROR PAGE 1

<:| |:> MENU| MAPS BRl@

FIG. 12

SUBSTITUTE SHEET (RULE 26)




WO 2011/130241

10/24

PAGE1 COMM MAP 1 R
1 CT1 SAT HIGH
2 CT2 SAT LOW
3 Ue SAT HIGH
4 VU3 LOS 30-174
5 VU4 LOS 225-512 43
6 VU5 LOS 225-400
7 VU6 LOS HV QK /
ERROR PAGE 1 P d
<8 [=> | menu (Waps) BRI @

N\

PCT/US2011/032078

44

N
\Seleot Comm Map

/

45

2. Max UHF LOS

3. Max Have Quick

4. Max SINCGARS

5. Max 108-174

6. Max 400-512

Main | Back | Bri$
gl \ ———
<\WAX SATCOM MAP1 R |

1 CT1 SAT HIGH
2 CT2 SAT LOW
3 U6 SAT HIGH
4 VU3 SAT HIGH
5 VU4 SAT HIGH
6 VU5 SAT HIGH
7 VU6 SAT HIGH
ERROR PAGE 1
<:| :> MENU | maPs | BRI @

SUBSTITUTE SHEET (RULE 26)



PCT/US2011/032078

WO 2011/130241

11/24

7l Old

6~ 6~ 6~ 6~ 6, 6~ 6~
w ) ) ) ) ) !
XL Ly6-08 |\t Lp6-08[xarxL 16-08[[xaixL 160 3 / XL 9K [ £ XL 3HN [liyzn 1503
XT1dna X31dNd X31dna X31dna X31dna xaidng  [RIENEI
4vH 4TvH I1vH 119H 4 TN T
B-NA G-NA PNA e-nA NO AHMYD an
£ | _ . k2 .ﬁll Illll?ll..plll .II|II|.|II|IIh
- T
_ - _
" Py gl T S "
vi /_ _ ' - . V4 _
| AMBWESSY 331 | M3udWY H3MOd :
N _ iNdingo ﬂmI.U.Sg_m ~ INdINO GaHDLIMS _
1OUNODL 1 ] [ gl Vit— ] :
oW _ 7/ A h |
A | ” L HFEHENODILINW aawassy J |
; wm%%%%mw@wm LNGINO QFHDUMS 4y | [Noinaiisiq | i
_ L ot H H V Jit f _
| +-o1L |
e ] Hil
" M‘_. o %\ T\au .V "
_ z# dnousy/ | | z2 awassy | | 1 # A1dwassy L# dNOAD _
| ewWvdud, IOVAEILNI Els N 2NEITV A & N dWvIsd |1
. SEIRIEN YNNI LNY wnnzing | |3t IR _
m. w \\ ' u /\q iy 1 3 i) i i y .
. 215 vs rer feis Bivs [pal '
Lol 15 ezlaslos feelaalos | |07 |H_j
i [ ¥ ¥ b T
R Nl N2
OTH 007522 <o so1 O W00 Gee O 007 5ez
SO/ WODLYS WODLYS WODLYS

208
/
[t S dvinnan] <= [ =]
NOO 8
216522 SO 9nA 2
tH LYS SA 9
O100%-622 SO PNA §
£15-627 SO EOA ¥
IHL1YS oan £
iH1¥S 20z
HLYS 2008
_ o ERg cO&@%&& L 39%d _

hS

;>

SUBSTITUTE SHEET (RULE 26)



PCT/US2011/032078

WO 2011/130241

12/24

Gl O

6~ 6~ 6 ~ 6 6~ 6~ 6~
) J } ) ) )
XL 1608 [[XedX L ¢ 76-08 XL Lo6-0e XL Lo6-0e| X /XL 9HN |13 /X1 3R o 2,
X31dnd X31dNd X31dnd X3 1dNa X37dNa x3dna  [[E3NA0Se
31vH 1vH 1vH 11vH 1TvH N4 et
9-NA 5-NA 7NA 2NN NO ANYYD an |
pi 1} _ wl 2 .Pllllll ItII...lll II|III|II|IIL
~ Lﬁl 2
' | .
. L, '
i ™ _ + K » . K MH —
)] Aewasswy 83 : . , :
[ ATEWISSY H310H A3HITEWY 4IMOd '
N | [FN1D CIHPUMS | | i1dinO QaHDLMS _
toumnoo| v b ] ail Vit | "
il i zul S TN : o 7|
_ S S3enODUINW sawasey F| !
| REI SO | inaino QIHOUMS Hn} | [NoltnaEisig du »
_ Pt oTlr 0:-4 H 1 T _
_ -~ Dt f _
! T 1] Hil
1y “/ + T ) 1
| c# dnoas’ | | z# Aewassy | | L4 Agwassy L # dNOED _
] dwyIEd IDVANTLIN IOVAEEINT dwvadd | !
- SEIREY YNMALNY SININ=TT I N = T EIRIE] _
w *. \\ ' 4 & 1 L &L '
_ 2vs 16 [p2) 216 (1ve |pi) o
Lol 19 Kezlaslee feelmeloe | | 1O |
e B 9 bl T T T
Ol S 5\7 HXL XX \Kmmx/ \AMMNK/
OB 007 %22 P So7  OVIHOOVGZe OIH Q0¥ 6ee

SOT/WODLYS

WODLVS

WO31VYS

|

Ng
)

\

|53 S dVINJnNan <= | =]

NOO 8
218522801 9NA L
IH L¥S SNA 9
01007622501 ¥NA §
215622 SOT  ENA ¥
HIVS  ~ on ¢
IHlvS (210 ¢

H 1¥S 1110 |

{

| " uneeg ug-lomod /| 3ovd |
7

144>

SUBSTITUTE SHEET (RULE 26)



PCT/US2011/032078

13/24

WO 2011/130241

91 OH

6~ 6~ 6~ 6~ 6~ 6 6~ SO8
XA/XL V760 IXR/XL LE6-OEIXeXL §76-0E /XL LyB-DER XY / XL JHN || XY /XL dHN [l 5 gy ERE] | & 1 1 Niviyl
X31dNd X31dna XJ1dNa X31dNd X31dna x31dna (535500
41vH 419H J1vH 41vH 41vH 1104 P
9-NA G-NA 7NA m-g. NO A¥HYD an o7 1vs )
t - —-—fF—t--— 3 .3 1 IH L¥S 9
r I J_M 1 071007622 SO S
_ - _ IH 00b-6ZZ SO 7
_ | — | SOT D AH £
. - T ' l 216622 SO z <
vl | —1— _ 7108501~ 4
b 1 1 o ¥ . <
F | ATEWIASSY HHHAS mm_u:.w&(z( HIMO ' P .
LN _ ndind QmIiUt\/}“m ~ 1NALNO QIHDLMS _ _ 1SITHivd \“ ENA _
10INOD 1§ n KR vil- | | ' 908 %
FLOWIY | | LA - . . |
h & L [ & t\w — F3 ~ / &
" \ 00:: H H . il : NOO 8
€0e | 500 | | ZISETZSOT  9NA L
0] e HLL IHLYS  SAA
_ — —7 - _ 07007622507 ¥NA G
# anoNos | | 74 Aawassy | | L# Argwassy L# dnNodD 215522807  ENA ¥
! %ii. IOV AHIIN EloX AT o N dwvadd |1 I 1vS o ¢
, )7 4
- ¥ wmﬁm ,.w <zzm:zm ynavy | [3t ‘mmzrm _ H Lye 210 7
" art |ers [ [ri *NE Lv6 [v2) o1 |m : IH 1¥S b0 ¢
r--l--l--ulmm.m-‘mlrm..@m sce |ebg |0 L I I .
¢ m A | ¥ aneequo-emod | 39vd
\
T \é? /XL [ Xed/% [ \x ? \ J./ J.
OYIH 0Dv-5¢E SO ) SO OVIHO07Se¢ OH a0vsee yOe

SO/ WOJLYS

L0E

WOOLYS

WODLYS

SUBSTITUTE SHEET (RULE 26)



PCT/US2011/032078

WO 2011/130241

14/24

ARRDIE

6 6~ b~ b 6~ 6~ 6~ 60€ ~
\. u \u / Z ) \\_ﬂ - 5
XE/XL L7808 |[XHXL LY6-OE|fX/XL L56-0E XL Lp6-0ef X XL IHN [ Xe / XL AHA Jl 51 947 EEETE] VRN 7T
X31dNd X31dNa X31dNd X31dNa X31dNa x3dna (9357555 ,,
417H 4IvH 4vH 47vH 4TvH TN4 Lt j
9-NA G-NA vNA £-NA NO AYYYO on /
—r— | 07.1vS /L |
t-—f-— - - —t--—--—-—+--—-- IH L¥S 9 <
_I | _ Lﬁ - l_ 07 00¥-622 SO S
_ . s I N _ IH 00%-62Z SO7 4
. | ks I|..|.|—\ . SO 30 AH 3
. .[Er ' 215622 SO z
i N _ . — -.?w _ _ 74108 8O :
V| AT8YVESSY HZiTdd %EJ&E,Q 4IMO . ' |
. _ INdINO TIHDIUMS | | (71O QaHDLMS | _ | 1SITHLYd £NA |
TOINOD) v 4 ] gl Vit | I "
Jlowad | | Zel . T h v |
noy | smaraniy samod HITINODINW o imﬁmw%,q 1
_ LNdINO CaHDLMS | [ H19LN0 GIHOLME 3HN; | [NOUNSIBLSY 33 _ & afsawnnan[<= [ =>]
1Y L piL3 4 kY - » L —
] \L Ume:\H i - AL = NOD 8
€0e - L. ot¢ | ZL5622 807 9NA L
‘ | e e ;
] M —1 ./ L HIVS  GNA 9
_ ———— — : | ——1 _ 07007522 SOT ¥NA §
z# dNO¥DY | [ 24 ATawassy | | t# Agwasswy o | 15 Enods o IHLYS ENA ¥
, mE(mm&\ A0V 43N SOVHAINE ' — dWWdad . \\ IH 1YS an €
] 300 || YNNELNY wnnNaNy | (3 CEIt _ /" Hlvs 215 7
ww £ . ] \”_ 5 3 i I\ . 4 1 \
. arr s e [pir s (s [P _ 07 _z._ ' ﬁ,\ IHLYS WO
o] —___lselels R T4 ) S - 1 - ! . ,
! § (¥l WNOAGNE ¢ 39vd
- \A:x/ /X ] xm? \ﬁy \lmx\x .W ,,./ S Z1E
OVH OOrGee SO so1 O VIHO07GZ¢ OIH 007522 (1€

SOT/NODLYS

WOOLYS

WOOLYS

SUBSTITUTE SHEET (RULE 26)



PCT/US2011/032078

WO 2011/130241

15/24

gl "Dl

m ™5 6 ™~ 6 J & xv é Y & f_ & ~ m m.m i//,,‘
/ ,_ i / / / w
XW/XL LY6-08 |[Xe/X L LY6-08|X/XL Ly6-0E [BXanCL 160X / XL 3HN | Xd /XL 3HN l o s o |1 e | | &1 1 |Nivinj
X31dNa X31dNa X31dNa X31dNa X31dNa x3dna (5357500
JTvH 41vH 47vH 41vH 47vH 1n4 215 L1
iy A | i} —
r-—t-—f—t--—-a - — - — - — - —3%--—-- [H 1S g <]
_I | J.L |_ 01007622 SO G
_ . _ IH 00%-92Z SO b
. rlIlIIIII J . wOIMKO\f_I m
. . T ' 214522 SO 4
vt~ | i = | _ 72108 SO ;
| 1 e . . * ol FF .
|| A18wWIsSY 234 SEGNY YAMO . : ‘
_ NALING Dmebgﬂw ~ | LNdLNO GaHDLIMS — _ _ LS HLYd £nA _
NN | — » . !
TOANODL + ¢ git vil- |} | :
AOWIA | | T N j CUN I
Ny | ey Samed YTTINODILINW ; raawassy o |,
_ INdiNG QarDgms| | HNELNO QIHOUMS 3HNS | [NOUNEIEISIE 33 _ { egfsdvnpNan][ <= [ =]
iy { ﬁ & - T L 4 —. . / i —,
" S ‘ UmmU_.n L H H " dit~ " " NOD 8
_ — . - _ _ 716622507 9NA Z
€0E-— | | [ ™ : HLL IHLVS  SPA 9
_ —— +— | - _ _ 01007-622 807 ¥NA §
Ti# dNOED! | | T# Arawassy | | 12 Agwassy s | L3 dNOED IH LYS eNA ¥
V| dwwasd/ IOVISIIN JoVLEIING _ dWv3sd |1 IH 1YS 9 €
\,_ =EINTEN YNNIINY WINNILINY 31 SEIRIE _ H Tve 215 7
m w 4 A \M 4 4 ] L L i} !
e leleke Relmke| | T T
iy i ey ey vy —F- E WNAIAIONT | 39vd
Ot T XML X X \&I\x/ \ﬁ?
OTIH 007522 SO soq QUIHO0VSZe OVIH 007522

SO/ WODLYS

WOOLYS

WOOLYS

SUBSTITUTE SHEET (RULE 26)



PCT/US2011/032078

WO 2011/130241

16/24

61 O

6~ 6 b~ 6~ 6, 6~ b~

\ ) | J \_ J J
XKL VPO-OE XX L b RE-0E|IXE/ XL bPe-0C) (XKL VGO Xd / XL 4HN || X / XL 4HN WIAIEOIY
Xd1dNngd X31dd X31dNd X31dnd X31dNAd X41dNd HO-Z .uI:
41vH 4TVH 479¥H 47vH d4T¥H 114 NFQ‘ E.U,

SNA SNA 1 EIAY NN NO AHHYD an
T e
A R, L

SO/ NODLYS

WODLYS

) L , i |
ATGWESSY d9iT4 ! MWWEZ&S_{ HAIMO .
iNGING A=HOLMS |1 IndInG GIHDLMS _
I ait ,. Vit | "
Te L T STRTVI awadsy S |
ATHITIWNY FIMO d= i | : AN |
IASLND QEHILMS LNdINO QIHOYMS FHN; zOca@,Em_m-_um _
I M“/..w Owwl\a H ﬁ Fi R [} A H_m,«.l.,\h ) '
T— Olh 1 , _

= Hit
] «f\ * v T \,g “
z# dnoasy/ | |z awassy | | 1# Atawassy L# dnodo _
dWVIdd ) IOV IYIING IDVHEIING [T dWv3ad |,
SEIREN, WNNILNY YNNI LN Y =18 3LTH] _

5 & I hil L &
z1s 16 [pit z15 L6 |vL) o1 |
A" Aselaslog  _seefasloe 4o Lo
Erd b il b T brd 9
hal IR \\m? \\mz/
OTR 00522 SO s07 O VIHO07GZ¢ OJH 007622

WOOLYS

trg[sdviNnan<= [ =>]

NOD 8
ZLSSZZ SO 9MA L

IH LVS SNA 9
0700v-522 SOT YDA &
[H1vS ENA ¥

iH LvS 9N ¢

IH LS 710 Z

[H LVS {10 |

| o TWNAINIGNE § 39vd

SUBSTITUTE SHEET (RULE 26)



PCT/US2011/032078

WO 2011/130241

17/24

0¢ Ol

6 - 6~ 6~ 6~ 6~ 6~ 6
) ». ) ) ) )
XHIXL LPB-0 ||X/XL L76-08[X ML LyB-08|IXa/XL +#6-08[| X2 /XL JHN {Xe /XL 4HN [l 951393y
X31dNd X31dNa X31dnd Y31dNd X31dNa X310 (X3 500
J19H 4IvH JTvH 41H 479H SENE S
9-NA S-NA #NA £-NA NO AYYYO N
.y | _ h.l lgl mvlll_ll.l‘lll.lrlll I . . S
- T
1 1 EN "
ri~ | . ] —— _
} 1 ; uﬂ 1
yi 1 ATEWAESSY 41547 N_wmn:uw&g{ AIMOD 1
N | [N GIHDIMS | | indinG qasdLIms _
TOANOD V4 d git I vii !
&:onﬁ_wm | k4 A I : ~ e A
H¥HNODILINW / ATEWISSY
V| H3EMEWY HIMO : ;
_ TR 1O QarLime LNELNO QIHOLMS 2HN; zo_Sm&Emum i
'3 t t ot/ H H 1 T .
| Ot i |
e eI HIt
£0€ — vl / ] ! )
|| 24 anbaof| [z Trawasey [# ATINISSY # dNOAD _
AWy 3Nd ADYA4HIIN 30v4EIing dWwasd |1
- SEINEN; YNNILINY YNNILNY | |31t CEIIE _
£ I L 1 i)
“ os (e [paL (s (1B (v o1 |
S PR P 7 it S 1 N ..ﬁ.nm.ﬁlh-- I -|--|--|_
yxL KD \\ J/ >
OYIH 007Gz SO so7 O MIHOO7-Ge¢ OVIH 007-6¢e
SOT/WOOLYS WOJLYS  WOOLvS

\\\ .v. _.m
/
i
[ raglSavjnan[<— | =>|
NOD 8
TISSTZSOT 9NA L
IH LvS SNA 9
01009622501 $NA &
H LYS EON ¥
IH LYS 9N ¢
H LvS ¢id 2
IH 1¥S 110 1
E WNQAIONE L 3OV

SUBSTITUTE SHEET (RULE 26)



PCT/US2011/032078

WO 2011/130241

18/24

6~ 6~ 6~ 6~ , = 6~ 1€
J } ) b J L P, 7
XL 1v6:0¢ XL Lve-oefxencL Loc-oefxenL Loe-oel s 1L dHn 5 XL aHn g ooy gl [ I [ {r |Nivil
X31dNna xawdna f xdiena f xdiena || xaidna | xaudna  EAMNESER 7
417H 41VH 41vH 41vH 41VH 1704 oA ﬁ
9NA G-NA 7NA e-NA NO AHvYO 9N , _f
[ R /
a % ] \_ ZdO 5
_ . LdO y
_ D= _ 007622 SOTXYI €
; ] ; (H LYS XvW z
vi- | ﬂ ﬂ _ 07 LS X0 )
} 1 : ‘ F % e '
1| AT@WasSY 231714 ¥IHMNEWY 33MOd v _— AYNHLYd 103738 |
_ LNGLNO GIHDLMS [ | LNdLNO GIHDLAMS _ #
unn ]! — d > . N p
TOAINOD] jdail Vit~ |} : 9IE J
JEOWIA _ aN«w 5 RN } O S _ m, mmu -
N0 || smnnany samiod 4IWNODHINN. ATawassy ¢ |
_ NN OIRDLME INdinG DmIUH@H/w..m_ID,. ZOsz“&ﬂmr”_m _ [1t 19alsdym jnNaw| <= | =>|
iy i) 4 i) k4 2 / i
] f, D H ﬁ 411~ ; NOD 8
| — Ol _ 215622507 9NA L
cop— ! 3l J 1 Hit IH 1S SNA 9
S - S v 1 01004622507 #NA §
| 24 anoaey’| [z Waamassy | [ 12 xenassv Lianodo | H 1S ENA ¥
V| dwWvasEds OV 433N ADV4AFINT [T dWVY3dd |, IH LVYS an ¢
bt T ) T i E T 3 T . ! ,
. alt fes |ws [re fers s [pa P H 1S 1o b
Loj—-—--feasie pswamae t 4t —- [ 5 wnawani i 3ovd
ot % /X /X \\m\x/ K\m\xy
OYIH 00V 52z e SO O MHO00y-52¢ OVIH 007522

807/ WODLVS

WOJ LS

WOD1VS

SUBSTITUTE SHEET (RULE 26)



PCT/US2011/032078

WO 2011/130241

19/24

¢C Old

é /\,w 6 /w b6 J 6 J 6 fw 6 N 6 J
/XL 196-08 JXeix L v-0efXt Lv6-oefkexL 1r6-0eflxel /XL 4Hn [l XL 310 Big s 03y | I ] e [Neving
X31dNa x3iena | x3idna § x3dna || xaidia | x3dna KRS
JT9H 4TvH 477 H 4TvH 4IvH TIN4 LA
9-NA 5-NA bNA £-NA NO AYYYD 9N |
b iy | _ _ 1 nﬁ||||||||||nplll e L o npll
~ 1 i o e
! . LdO ¥
_ e _ 007-GZZ SOTXYW €
: —— : IH L¥S XYW z
vl | : —h _ 07 LVS X9 L~
| arewassy s3ad | | ssunany #3mod ; QYW HLYd 103138 |
N | |104nG G3HOLMS [ [LNdINO aaHDLMS _ /
T03NOD| gil Vit | | " 81e
AOWa | | — TR 1 < |
M¥ | | sty samiod sFidncoiwinw g Atawassy 4| !
_ TR AG Garanmel | Lndlno Q3HOLMS 4HN' | [NOLNEEISIa 43 _
[ i ) { & I K = / E
" \ Ol H H 4ii . NOD g
N — Ot _ LG22 SOT 9NA L
£0€ — m:T| HLY H 1S SNA 9
e ! & 1 07007522 SOT  ¥NA §
[ 24 arousy]| [24 amassv| [ ¢ smawassy ianoso || H 1¥S £OA ¥
V| SwWvIdEds FDOVHHZLN ADVHIINT [ dWYIad |, iH 1YS 9N ¢
ALz [ [ ynnainy YNNZINY | [dtt CEA I H Lve 15 7
_ v $ il i i3 i e . . ”
ait les s [ree Jous s [po o1 lm IH 1S WO |
_I-..ﬂ|-., —--fEfejuie 0e  gsee ela e b --—) - WNAIAGN! | 3OV
Ol - % SN %X .\\ y Kxﬂ?
QTR 007542 2o so7  OTH00752¢ O1H 007622

mmﬁ {NOJLYS

WODLVYS

WODLYS

SUBSTITUTE SHEET (RULE 26)



PCT/US2011/032078

WO 2011/130241

20/24

INARDIE

6 ™ 6 N 6 N b~ 6~ é ™ 6~
/ Vi i /
XL L7608 WXL LPG-0CXEX L L PE-00dX L L P6-0CR X / XL JHM B X/ XL 4HN JAI303Y _M\:mm_ _ i1 _ 1 [Nivin]
*x31dNd X3NdNd X31dNd X3a1dNg X31d4Nd X31dNA HO-Z 41N
A1vH 419H 41vH 47vH 41vH N4 719 Eb,
9NN G-NA ¥-NA £NA NO AdYO an ‘
[ _ 1. + 3+ . 1. xr 2 -3 . |L_31___1.
r r B Zdo G
_ " LdO ¥
Pt _ 00¥-92¢ SO XV £
_ P P ' IH L¥S XA 4
vl | ” _ 01 1VS XN L
u . 5 mﬁ. s -h . o-_. # o 1 _ P _
: OATEWESSY 3144 AFHN WY ddMOd ' / d9W Hivd  10373S
N _ LNdLNO CIHDUMS [N |LNGLNO QIHDLMS _ M
TOAINCD] } gl Vil ‘ ' Sgle 0zZE
//
JLOWIY _ * N.,L.\ e Tve N 7 » A N A _ j
_ TANG OaH S Ae LN4LNO JFHOUMS 3HN | INOILNBIZLSIT 4 _ [ 1gafsavnnnan]<= [ =]
& L 3+ L % i L & [3 ! 3
; NS o H H =18 el : O1l¥S  NOO B
.fm_mwm { H1 m_ O 1vS 9nA £
cog | | | ! ™ - 01.1v8 SNA 9
y T i - O11vs POA G
_ ZH# dNOID TH ATEIWESSY L# ATgWASSY L# dNOAD _ O11vs enA ¥
o dvivaad DV 443N I0v4E3INT dWv3dd |1 o11vs 91 ¢
}_ B3 . YMNNILIMNY YNNZINY dbi 4217 _ o1 1¥S 719 7
Y - . T \,_ K T 3 3 F.y ) . o1 1vS (10 1
Ll e fmlale Rmelak] |l e =
Ayt e -—- | ¥ O11vSXvW | 39vd
Ot % WX Sel/x \\m? Sl
OV/1H Q0v-5¢ 507 go  OWIHO0750¢ OIH 001584

SO/ WODLYS

WODLYS  WOOLVYS

SUBSTITUTE SHEET (RULE 26)



PCT/US2011/032078

WO 2011/130241

21/24

Ve Ol

6~ 6~ 6~ 6~ 6 6~ 6~
L / u \“ u \_ \‘ —
WXL 176-0¢ fxex L 1r6-0clxeX L 1v6-0SleXL Lre-OClxe /XL AHN X /XL SHN fo ) ooy EAREE] | O [ 1 INivw]
XT1dnd x31dna f x3aidna f x3idna § x3idna xa1dna PR
4TvH 4IYH By 47H 47vH e St
GNA G-NA 7NA £-NA NO AYYYD on
r Py 1 Zd0 g
_ ' ———— _1d0 y <]
. 1 bt b _ . 007 GZZ SOTXVW £
. ———P—— Vo H LYS XYW Z
vi~ | —3 — = | |/ 07 1YS XM r
} 1 ! 3 4 H % A 1
i | Adwasty wadined | | edenediv samod P | JYWHLYd 103135 |
| [LN9LnO GIHOLMS [N [LNdINO G3HDLMS _
unn ]! , ) ; - LN
JO&NZQU ! +¥ _m _. m f {M —.!\ 1 ' ., —,Nm
oW | |1t "2 - w7 [k
_ INGINO gIHDLMS | [ NN GIHOLMS 3HI | INOIRSIGENC 49 _ [t g avaanan[<= | —>]
S & “. iy H 3 iy ! &
! N H H =1 " 011vS NOD 8
| ,rmeN t il 071 LvS 3NA £
\ 4 : 01198 5NA 9
€0 7 e b { ._\” ¥ ¥ ) O 1S A S
|[ 27 anciio | [z rmawassw | | 1 xrsnassy i ahoso || O11vs ENA ¥
| awWv3ad OV 4EFIN A0VHEIND T dWY3dd |, 01 1YS 9N €
\;_ e [ [ veNamy ISINETEN I N EFR E0E ) o1 Lys 219 7
it - il ) L T 2 3 F ] . ”
. arL [os [we [pzr [21s (w6 (vl o1 g O11¥S HO
R I e o e e mhy ki i | ¥ O1.lySXvW . 39vd
Ol Ak WY S X AN
OTTH 0P %22 SO so1  OMVIHO0yGze OVIH 00% 522
SO/ WOJLYS WOOLYS  WOOLYS

SUBSTITUTE SHEET (RULE 26)



PCT/US2011/032078

WO 2011/130241

22/24

GZ "OH

m /U & ./v & .f/w m !/. m 1/, & ./.u m J/.Y
4 ] J
/ /
XL L76-0E XX L 1r6-0CfX/XL 176-0C XX L Lr6-OClXY /XL SHN JXH /XL JHN B o) onay {Erg ] | [ 1 [N
X31dna X31dNa X31dna X31dNa ¥37dNQ x31dna  IEAN
7vH 41vH 49H 17vH 47vH N4 i B
9-NA gNA A £-NA NO ANYYD an
L £ 4 L 3
_I ) |_ 2d0 g
! — ' L dO <
_ — _ 005622 SO XYW £
. P ' IH 1VS XA 4
vl | : — _ 07 195 X )
) 1 * % * W 1
e 1| ATEWISSY ¥3LT 431411dWY ¥IMOd ' | dYW Hlvd 103138 |
N _ 1NdLNQ GIHOLMS [N [LNdLNO TIHDLMS _
1ouNoa] L L ! alt Vit _ ' €TE -
Jowad | | = Y F 7| )
_ SRR Qan e 1NdINO Q3HDLMS 3HN zO_S@%m@& _ [} rugfsavinnan] <= | —>
A £ A [ i3 / .
" | ot H ﬁ dit 7 ; 0700%$2Z SOT NOO 8
| Ol _ 216622507 9NA L
2 Al J|\,r HLL 246522801 GNA 9
Zze — L% ] : L ] - - : ¥21-08 SO 7N S
| z# anOdD | | z# Agwassy | | L# Aawassy L% dnOAD _ P2L-0£ 807 ENA ¥
V] AWYIEd ADOV 44T INI AD0V43INI [T dWwW3sd |} IH 1vS o ¢
— SEISIEI [l IININEIINEY YNNIINY | 3L A3 L _ H 1S 219 7
T ) 1 ) T | S
. att s [ws frzr  fs s pro o1 |m ! IH VS P9 b
Loj—-j—--fguepee peepmaioe bl bt 1dO_ 1 39vd
Ol AN, wx) NPZ NN
OV 007522 SO so1 O VIHO0752¢ OVH 007-6ee

SOT/NWOSLYS

WOOLYS

WOOLYS

SUBSTITUTE SHEET (RULE 26)



PCT/US2011/032078

?¢ "Dl

23/24

WO 2011/130241

6 /_\ 6 N 6 R 6 B 6 ;v 6 N 6 /,w yie ™
wxL Lye-oe it Lol 1oo-oefext tveoefhed x ann el rxs ann g oo (8L [ | INVA
xadna | xaidna [ x3idna § x3iena [ xadna | x3idna AR
11vH J1vH J1vH J1vH 41vH N4 e
g-NA G-NA 7NA £NA NO A¥YYO on
3 b & 1 hvll & _ & L _ _
r  — 1 2d0 g
. . 1O v <]
_ — _ 00v-522 SOTXYWN €
. T——1 . IH 1YS XYW z
ri~ | : _ ~ _ 071 1¥S XvW ]
] 1 (l (1 s LA 1
— | ATGWISSY H31TH4 HIEITIWY 4IMOd ' dYi HLYd  10373S
| [LNELnO QEHOUMS [+ [LNDLAO Q3HDLUMS _ | |
LN 1 ! ) “ ) 1
TOFINODL v 4 & dalt ] vii '
mmqu\(wm — N%% l.v . Vi ¥ s ~n —
_ S&,DO GIHDLIMS INdinG DMIU;&EM H_I@ ZOZDm_mwwﬁnmm _ _Mw Em_wm_{E_:sz_A__H_ _ _HV_
& 4 4 Wi j ! L3 3
; \| Ol H uw il ; 0700%622 SO7 NODO 8
_ me_u_: il L5622 SOT 9NN 4
! _l\ 1] 216622 0T SNA 9
e 1y 4y - - a pL0ESOT  POA G
|| 2 anous | |22 Jawassw | [k srehassv Leanodo | | pL-0ESOT  ENA b
v awvaEd EO AT ETIN IOVANEING | dwWvadd |1 H LVS an ¢
SEIRIE VNNILNY SSINENN AN =TT eI
_ ) — . _ IH L¥S 219 7
att las s o fos |iws Jpa o1 lw ! H17S WO ¢
_I--|-d|--|MN.m--N_m e feefaskee | L D171\ R

SUBSTITUTE SHEET (RULE 26)

Ol o~ q\IAmEV ) N \\m\x/ \\m?
TIH 007 507

Q . B\_I@%-nmmaézgw,mmm
S0/ WOOLYS 501 sO1 WODLYS WOOLYS



PCT/US2011/032078

24/24

WO 2011/130241

LG O

6~ 6~ LN 6~ 3N 6~ 6~
/ / ) ) } ) }
XH/XL L7608 |[xeXL Lv6-0e[eaxL Loe-De[peaxL LyB-oef{xed /XL HN | X8 /XL 310 [fy50 309y
X31dNd X31dNa X31dna X31dNd X31dNa xaldna - [[EAEES
I1vH 11vH J1vH IvH 31vH 1104 Ho LAl
9-NA SNA b-AA £-NA NO AMYHYD on ,

3 iy J H [ 4
Tt TP BT
| - |
: N N "

L i
} ' t ' * Mo '

i 1| ATEWISSY 3L A3EAIWY #3MOd '

| |LN<in0 a3HOUMS [~ [1NdiN0 G3HDLMS _

1NN _ | ; .

104NODL Y | il gli Vil '
E:Onﬁmm _ = Y T il
: , , AFANODIINW : Algwassy J
V| 331N Y H3MOd U ‘ >V 4]
_ e INdLAO QFHOLMS HN | |NOLLNEIISI 3 m
_ I L L F“/k Om w.lx\_ H H E:3 H._ m. —. |\\\ I 3 !
| oLt |
S dit HLi
- ,
e 14 4 { 1 “ )
_ z# anouo | | z# ewassy | | 12 Araivassy rancas ||
T Wy 3ed IOVANTIN 3ov4aaN H dWvIdd |
- §31 YNNILNY vMEiny | 3Lt EIRIE _
AR Tare T Tus b ACEE L (71 .
_ 15 ive lris 15 1y ‘ .
L 19 Fezlasle felasle | | [0 ™
T + F E 3 k i v
Ob \\%7 W] Xag/x ] /X
OB O0v 522 SO so1  OVIHO0r Gz OIH 00F 62z

SO7/WOJLYS

WOOLYS

NODLYS

[ rudsavinpinan<= [ =]
0700522 SO NOD 8
Zi55ZZ 50T 9NA L
215522807 SNA 9
¥.1-08 SO PN G
. pL0ESOT  ENA
/ IH L¥S an ¢
/ IH 1¥S AR R4
W\ IH 1¥S LI 1
3
| d /101 39vd |
/ A
. N
9Z¢e - GZE

SUBSTITUTE SHEET (RULE 26)



	Bibliographic Page
	Abstract
	Description
	Claims
	Drawings



