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DETAILED ACTION
Notice of Pre-AlA or AlA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Claim Rejections - 35 USC § 112

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 8 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second
paragraph, as being indefinite for failing to particularly point out and distinctly claim the
subject matter which the inventor or a joint inventor (or for applications subject to pre-
AlA 35 U.S.C. 112, the applicant), regards as the invention.

Claim 8 recites the term "as close as possible". This is a relative term which
renders the claim indefinite. The term "as close as possible" is not defined by the claim,
the specification does not provide a standard for ascertaining the requisite degree, and
one of ordinary skill in the art would not be reasonably apprised of the scope of the

invention.

Claim 8 recites the term “said acceleration sensor”. There is insufficient
antecedent basis for this limitation in the claim. Claim 8 depends from claim 7 and

claim 2. The only mention of an acceleration sensor is found in claims 3, 4, and 6.
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Claim 9 recites the term “and/or”. The phrase renders the claim indefinite
because it is unclear whether the limitation(s) following the phrase are part of the

claimed invention. See MPEP § 2173.05(d).

Claim Rejections - 35 USC § 102
In the event the determination of the status of the application as subject to AlA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale, or otherwise available to the public before the effective filing date of the claimed
invention.

Claim(s) 1-6, 9-11, 14, 18-20 is/are rejected under 35 U.S.C. 102(a)(1 as being
anticipated by Kempkes (US 5623270).

Claim 1: Kempkes discloses A system comprising:

a plurality of antenna element structures each having a planar surface (fig 1
elements 110, col 3 line 26), said plurality of antenna element structures connected to

form a structural array with a planar array configuration in which the planar surface of
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said plurality of antenna element structures are substantially coplanar with one another
(fig 1, 4, 5, col 3 line 25-26) and

a processing device generating a beam having a beam phase at said plurality of
antenna element structures, determining structural displacement of said plurality of
antenna element structures from the planar array configuration, determining a
correction, and adjusting the beam phase based on the correction (col 3 lines 43-57, col

4 lines 4-48, col 5 lines 38-64)

Claim 2: Kempkes discloses a position sensor mounted to one or more of said
plurality of antenna element structures, said position sensor sensing a position of said
one or more of said plurality of antenna element structures, said processing device
determining structural displacement of said plurality of antenna element structures

based on the sensed position (col 4 lines 7-15, 34-40, col 5 lines 38-64)

Claim 3: Kempkes discloses an acceleration sensor mounted to one or more of
said plurality of antenna element structures, said acceleration sensor sensing an
acceleration of said one or more of said plurality of antenna element structures, said
processing device determining structural displacement of said plurality of antenna
element structures based on the sensed acceleration (col 4 lines 7-15, 34-40, col 5 lines

38-64)

Claim 4: Kempkes discloses a position sensor mounted to a first one or more of

said plurality of antenna element structures and sensing a position of said first one or
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more of said plurality' of antenna element structures, an acceleration sensor mounted to
a second one or more of said plurality of antenna element structures and sensing an
acceleration of said second one or more of said plurality of antenna element structures,
said processing device determining structural displacement of said plurality of antenna
element structures based on the sensed position and the sensed acceleration (col 4
lines 7-15, 34-40, col 5 lines 38-64, In Kempkes the accelerometer is functioning both
as a sensor for measurement of antenna position as well as acceleration and velocity

depending on processing applied)

Claim 5: Kempkes discloses said processing device determining position based

on the sensed acceleration (col 4 lines 7-15, 34-40, col 5 lines 38-64)

Claim 6: Kempkes discloses said acceleration sensor comprising an

accelerometer (col 4 lines 7-15, 34-40, col 5 lines 38-64)

Claim 9: Kempkes discloses said structural displacement comprising deformities
of the planar surface and/or the planar array surface (fig 1, 4, 5, col 3 lines 43-57, col 4

lines 4-48, col 5 lines 38-64)

Claim 10: Kempkes discloses said processing device corrects for deformities of
the planar surface and/or the planar array surface in real time and dynamically adjusting

the beam (fig 1, 4, 5, col 3 lines 43-57, col 4 lines 4-48, col 5 lines 38-64)
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Claim 11: Kempkes discloses said plurality of antenna element structures each

comprise an antenna assembly (fig 4-10, col 3 line 25-26)

Claim 14: Kempkes discloses said plurality of antenna element structures
comprise an antenna assembly and said structural array comprises an antenna array

(fig 4-10, col 3 line 25-26)

Claim 18: Kempkes discloses a connector connecting each of said plurality' of
antenna element structures to at least one neighboring one of said plurality of antenna
element structures, wherein bending or flexing of said connector results in the structural
displacement of said plurality of antenna element structures from the planar array

configuration (fig 1, 4-10, col 3 lines 43-57, col 4 lines 4-48, col 5 lines 38-64)

Claim 19: Kempkes discloses A method for communicating comprising
transmitting signals to the antenna element structure or array of claim 1 (col 3 lines 32-

36)

Claim 20: Kempkes discloses A method for communicating comprising receiving

signals from the antenna element structure or array of claim 1 (col 3 lines 27-32)

Claim Rejections - 35 USC § 103
In the event the determination of the status of the application as subject to AlA 35

U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any



Application/Control Number: 17/175,428 Page 7
Art Unit: 3648

correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.

The factual inquiries for establishing a background for determining obviousness
under 35 U.S.C. 103 are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating
obviousness or nonobviousness.

Claim 7, 15 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Kempkes (US 5623270) as applied to claim 1 above, and further in view of Howard (US
20180359023).

Claim 7: Kempkes does not specifically disclose each of said plurality of antenna
element structures comprising a flat tile with a first side forming the planar surface, and
a second side opposite the first side, further comprising a communication device
mounted at the fist side and a solar cell mounted at the second side.

Howard discloses a hybrid solar panel and antenna array wherein each of said
plurality of antenna element structures comprising a flat tile with a first side forming the
planar surface, and a second side opposite the first side, further comprising a
communication device mounted at the fist side and a solar cell mounted at the second
side (fig 1 para 0026 describing a communications system utilizing the inventive array

panels, fig 2A-2D, para 0032-0034 describing the panels). It would have been obvious
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to modify the invention such that it taught the above limitations, as taught by Howard, in
order to power communications equipment in a compact design (Howard para 0002,

0003)

Claim 15: Kempkes does not discloses said plurality of antenna element
structures communicating with a processing device on Earth.

Howard discloses a hybrid solar panel and antenna array wherein said plurality of
antenna element structures communicating with a processing device on Earth (fig 1
para 0026 describing a communications system utilizing the inventive array panels, para
0003, 0004 disclosing communicating with processor systems on Earth). It would have
been obvious to modify the invention such that it taught the above limitations, as taught
by Howard, in order to power communications equipment in a compact design (Howard

para 0002, 0003)

Claim 8 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Kempkes (US 5623270) and Howard (US 20180359023) as applied to claim 7 above,
and further in view of Robinson (US 8930047)

Claim 8: Kempkes in view of Howard does not disclose said position sensor is
mounted to the first side and said acceleration sensor is mounted to the first side as
close as possible to said position sensor.

Robinson discloses a phased antenna array with sensors for measuring
displacement of antenna elements due to flexture or vibration in which each of said

plurality of antenna element structures comprising a flat tile with a first side forming the
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planar surface, and a second side opposite the first side and said position sensor is
mounted to the first side and said acceleration sensor is mounted to the first side as
close as possible to said position sensor (fig 1 elements 102, 104). It would have been
obvious to modify the invention such that it comprised the above limitations, as taught
by Robinson, in order to accurately measure displacement of the antenna elements

(Roibinson col 3 lines 41-45)

Claim 12 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Kempkes (US 5623270) as applied to claim 1 above, and further in view of Robinson
(US 8930047)

Claim 12: Kempkes does not disclose said plurality of structures each comprise
a flat tile that is square or rectangular.

Robinson discloses a phased antenna array with sensors for measuring
displacement of antenna elements due to flexture or vibration in which each of said
plurality of antenna element structures in which said plurality of structures each
comprise a flat tile that is square or rectangular (fig 1 elements 104). It would have
been obvious to modify the invention such that it comprised the above limitations, as

taught by Robinson, in order to form a planar array.

Claim 13 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Kempkes (US 5623270) as applied to claim 1 above, and further in view of Hu (US

6879875)
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Claim 13: Kempkes discloses the processor monitoring structural displacement
(col 3 lines 43-57, col 4 lines 4-48, col 5 lines 38-64)

Kempkes does not discloses one or more Global Positioning System (GPS)
sensors and IMU sensors at said plurality of antenna element structures or structural
array, where IMU position and velocity biases are refined based on the fused GPS and
IMU sensor values.

Hu discloses a system for improved inertial navigation comprising one or more
Global Positioning System (GPS) sensors and IMU sensors at said plurality of antenna
element structures or structural array, where IMU position and velocity biases are
refined based on the fused GPS and IMU sensor values (fig 1, col3 lines 55-61, col 10
line 51-col 11 line 32 disclosing processing steps for combining GPS and IMU to
remove sources of error such as gyroscope drift, etc.)

It would have been obvious to modify the invention such that it comprised the
above limitations, as taught by Hu, in order to implement a cost effective and highly

accurate positional solution for a craft (col 2 lines 31-38)

Claim 16, 17 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Kempkes (US 5623270) as applied to claim 1 above, and further in view of Lach (US
5440320)

Claim 16: Kempkes does not discloses a drive device, said processing device
operating the drive device to move one or more of said plurality' of antenna element
structures to correct for structural displacement of said plurality of antenna element

structures (fig 4, 8, col 4 lines 5-15, col 6 lines 8-37). It would have been obvious to



Application/Control Number: 17/175,428 Page 11
Art Unit: 3648

modify the invention such that it comprised the above limitations, as taught by Lach, in
order to controllably adjust the antenna configuration in use (Lach col 2 lines 13-22, 25-

33)

Claim 17: Lach further discloses said drive device comprising a torque rod
applying a torque to said one or more of said plurality of antenna element structures (fig
4, 8, col 4 lines 5-15, col 6 lines 8-37). It would have been obvious to modify the
invention such that it comprised the above limitations, as taught by Lach, in order to

controllably adjust the antenna configuration in use (Lach col 2 lines 13-22, 25-33)

Allowable Subject Matter

Claims 21 are allowed.

The following is an examiner’s statement of reasons for allowance: the prior art
fails to disclose or render obvious certain limitations of the present invention.
Specifically, the prior art fails to disclose A method for communicating comprising:

forming with a plurality of discrete antenna elements connected together by a
plurality of connectors, a large structural array having a fully deployed configuration in
which the plurality of discrete antenna elements are coplanar with one another;

generating at a processing device via the plurality of discrete antenna elements,
a beam having a beam phase;

detecting with one or more sensors, structural displacement of the plurality of

discrete antenna elements from the fully deployed configuration;
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applying by a position correction device, a mechanical force to move said
plurality of discrete antenna elements toward the fully deployed configuration; and
determining at the processing device, a correction based on the structural

displacement and applying a phase correction to the beam.

The closest prior art has been listed here in this Office Action, as well as in the
Notice of References cited. While many of the cited references discuss correcting for
displacement of antenna elements by various means, no reference has been found

which discloses or renders obvious all of the limitations of claim 21.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

This statement is not intended to necessarily state all the reasons for allowance
or all the details why the claims are allowed and has not been written to specifically or

impliedly state that all the reasons for allowance are set forth (MPEP 1302.14).

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to PETER M BYTHROW whose telephone number is

(5671)270-1468. The examiner can normally be reached on Monday-Friday 830am-5pm.
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Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Vladimir Magloire can be reached on 571-270-5144. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/PETER M BYTHROW/
Primary Examiner, Art Unit 3648
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