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DETAILED ACTION
Information Disclosure Statement
1.

The information disclosure statement (IDS) submitted on February 3, 2011 is

being considered by the examiner.

Claim Rejections - 35 USC § 1 12
2.

The following is a quotation of the second paragraph of 35 U.S.C. 112:
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.

3.

Claims 5, 18 and 26 are rejected under 35 U.S.C. 112, second paragraph, as

being indefinite for failing to particularly point out and distinctly claim the subject matter
which applicant regards as the invention.

4.

Claims 5 and 8 recite the limitations "each of the feed points" and each feed

points" respectively in line 1. There is insufficient antecedent basis for this limitation in

the claim.
5.

Regarding claim 26, it is not understood what is meant by “spoke-like" shape.

For purposes of examination, Examiner interprets the term "spoke-like" to mean any
shape with a center and extending braches or elements.

Claim Rejections - 35 USC § 102
6.

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 —
(b) the invention was patented or described in a printed publication in this or a foreign country or in
public use or on sale in this country, more than one year prior to the date of application for patent in
the United States.
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7.

Claims 1 — 9, 11 —14, 16 — 23 and 25 — 32 are rejected under 35 U.S.C. 102(b)

as being anticipated by Montgomery et al. (US PG Pub. No. 2008/0278405).
8.

Regarding claim 1, Montgomery discloses a multimode antenna structure for

transmitting and receiving electromagnetic signals in a communications device (200,
Fig. 2A), the communications device including circuitry for processing signals
communicated to and from the antenna structure (Abstract), the antenna structure
comprising: a plurality of antenna ports (206, 208, Fig. 2A) for coupling to the circuitry

(Par. [0009]); a plurality of antenna elements (202, 204, Fig. 2A), each operatively
coupled to a different one of the antenna ports (see Fig. 2A, dipole 202 connected to
port 206 and dipole 204 connected to port 208); and a plurality of connecting elements
(210, 212, Fig. 2A), each electrically connecting neighboring antenna elements such
that the antenna elements and the connecting elements are arranged about the
periphery of the antenna structure and form a single radiating structure (see Fig. 2A,
connecting elements connect neighboring arms of dipoles 202 and 204), wherein

electrical currents on one antenna element flow to connected neighboring antenna
elements and generally bypass the antenna ports coupled to the neighboring antenna

elements such that an antenna mode excited by one antenna port is generally
electrically isolated from a mode excited by another antenna port at a given desired

signal frequency range, and the antenna structure generates diverse antenna patterns
(Par. [0081]).

9.

Regarding claim 2, Montgomery discloses the antenna of claim 1 and further

discloses that the plurality of antenna elements comprises three antenna elements
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(1802, 1804, 1806, Fig. 18A) and the plurality of connecting elements comprises three
connecting elements (see Fig. 18A, each section of connecting element 1808 serves as
a separate connecting element).
10.

Regarding claims 3 and 16, Montgomery discloses the antenna of claim 1 and

14 respectively and further discloses that the antenna elements are balanced with a
common counterpoise (see Par. [0112] and 1810, Fig. 18A).

11.

Regarding claims 4 and 17, Montgomery discloses the antenna of claims 3 and

16 respectively and further discloses that the common counterpoise comprises a hollow
conductive cylinder (see 1810, fig. 18A and Par. [0112]).
12.

Regarding claims 5 and 18, Montgomery discloses the antennas of claims 4

and 17 respectively and further discloses a feed point coupled to a cable (1812, 1814,
1816, Fig. 18A) extending though the cylinder (see Fig. 18A, feed points located on

each of the elements 1802, 1804 and 1806 where center cable contacts elements).
13.

Regarding claims 6 and 19, Montgomery discloses the antenna of claims 5 and

19 respectively and further discloses a choke comprising a hollow conductive cylinder
through which each of the cables pass (see 1810, Fig. 18A).

14.

Regarding claims 7 and 20, Montgomery discloses the antenna of claims 6 and

19 respectively and further discloses that each of the cables is a coaxial cable (Par.
[0112]) having a cable shield electrically connected to the choke at a common point
(see Fig. 18A, outer conductor of cables 1812 - 1816 commonly connected at open

choke at the bottom of the cylinder).
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15.

Regarding claims 8 and 28, Montgomery discloses the antenna of claims 1 and

27 respectively and further discloses that the plurality of connecting elements has a
tortuous configuration to provide a given electrical length (Par. [0084] and 310, Fig. 3).

16.

Regarding claims 9 and 23, Montgomery discloses the antenna of claims 1 and

14 respectively and further discloses that the antenna structure is constructed from a
flexible circuit board (2103, Fig. 21A).
17.

Regarding claims 11 and 21, Montgomery discloses the antennas of claims 1

and 14 respectively and further discloses an inductive trace coupled to each element at
a location on the elements spaced apart from a respective feed port (see Par. [0086],

discussing inductive shunt in a PIFA which is inherently spaced from the feed port).
18.

Regarding claim 12, Montgomery discloses the antenna of claim 1 and further

discloses that the antenna structure is formed from a sheet of metal (Par. [0110]), and
includes a plurality of coplanar tabs, each connected to a respective antenna element,
the coplanar tabs being configured to be secured to an edge of a printed circuit board

assembly (2108, Fig. 218).
19.

Regarding claims 13 and 25, Montgomery discloses the antennas of claims 1

and 14 and further discloses that each antenna element has two branches of different
lengths (2704 and 2706, Fig. 27A) to create resonance at two different frequencies (Par.
[0145]).
20.

Regarding claim 14, Montgomery discloses a multimode antenna structure for

transmitting and receiving electromagnetic signals in a communications device, the
communications device including circuitry for processing signals communicated to and
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from the antenna structure (Abstract) , the antenna structure comprising: a plurality of
antenna ports for coupling to the circuitry (206, 208, Fig. 2A); a plurality of antenna

elements (202, 204, Fig. 2A), each operatively coupled to a different one of the antenna
ports (see Fig. 2A, dipole 202 connected to port 206 and dipole 204 connected to port
208), the plurality of antenna elements arranged around the periphery of the antenna
structure (see Fig. 2A, elements around outside of structure 200); and a connecting
element electrically connecting the antenna elements to a common point to form a
single radiating structure (see Fig. 2A, both electrically connected to common points at
206 and 208), wherein electrical currents on one antenna element flow to another
antenna element and generally bypass the antenna port coupled to the another antenna

element such that an antenna mode excited by one antenna port is generally electrically
isolated from a mode excited by another antenna port at a given desired signal
frequency range, and the antenna structure generates diverse antenna patterns (Par.

[0081D.
21.

Regarding claims 22 and 30, Montgomery discloses the antenna of claims 14

and 27 respectively and further discloses that the antenna structure is formed from a
sheet of metal (Par. [0110], structure made from sheet-metal)

22.

Regarding claim 26, Montgomery discloses the antenna of claim 14 and further

discloses that the connecting element has a spoke-like shape (see Fig. 20, spoke-like
arrangement created by pickup feature 2003 and connecting element 2002 in the center

of the structure).
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23.

Regarding claim 27, Montgomery discloses a multimode antenna structure for

transmitting and receiving electromagnetic signals in a communications device, the
communications device including circuitry for processing signals communicated to and
from the antenna structure (Abstract), the antenna structure comprising: a plurality of
antenna ports for coupling to the circuitry (206, 208, Fig. 2A); a plurality of antenna

elements (202, 204, Fig. 2A), each operatively coupled to a different one of the antenna
ports (see Fig. 2A, element 202 coupled to port 206 and element 204 coupled to port
208), each antenna element including upper and lower planar sections that are
generally parallel and spaced apart (see Fig. 2, dipoles 202 and 204 have planar
parallel sections) and a side section connecting the upper and lower sections (see Fig.
8A) ; and one or more connecting elements (210, 212, Fig. 2A), each electrically

connecting neighboring antenna elements at one of the planar sections such that the
antenna elements to form a single radiating structure (see Fig. 6A, elements electrically

connected), wherein electrical currents on one antenna element flow to a connected
neighboring antenna element and generally bypass the antenna port coupled to the

neighboring antenna element, the electrical currents flowing through the one antenna
element and the neighboring antenna element being generally equal in magnitude, such
that an antenna mode excited by one antenna port is generally electrically isolated from
a mode excited by another antenna port at a given desired signal frequency range, and

the antenna structure generates diverse antenna patterns (Par. [0081]).
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24.

Regarding claim 29, Montgomery discloses the antenna of claim 27 and further

discloses that the plurality of elements has a tortuous configuration to provide a given

electrical length (Par. [0121]).
25.

Regarding claim 31, Montgomery discloses the antenna of claim 27 and further

discloses that the two connecting elements electrically connect neighboring antenna
elements (Par. [0081]).

26.

Regarding claim 32, Montgomery discloses the antenna of claim 27 and further

discloses that the lower planar section of each antenna element is connected to a
printed circuit board assembly (1508, Fig. 15 and Par. [0105])

Claim Rejections - 35 USC § 103
27.

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:
(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

28.

Claims 10, 15 and 24 are rejected under 35 U.S.C. 103(a) as being

unpatentable over Montgomery et al. (US PG Pub. No. 2008/0278405).
29.

Regarding claim 10, Montgomery discloses the antenna of claim 9 and further

discloses that the circuit is wrapped in plastic (Par [0091]).
Montgomery does not explicitly teach that the printed circuit is wrapped onto a
cylinder and packaged in cylindrical plastic enclosure.
One of ordinary skill in the art would appreciate there are numerous methods for

packaging devices such as antennas including packaging within a cylindrical plastic
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enclosure. It is understood by the skilled artisan that packaging is chosen to

accommodate possible uses and transports of the antenna, thus packaging in the
cylindrical plastic enclosure would have been obvious to one of ordinary skill in the art to
achieve the antenna as claimed in claim 10.

30.

Regarding claim 15, Montgomery discloses the antenna of claim 14 and further

discloses three antenna elements.
It would have been obvious to one of ordinary skill in the art to add a fourth
antenna element to the antenna of Montgomery as adding elements to affect radiation

and performance would have been obvious for one of ordinary skill in the art to try
without undue experimentation thus resulting in the antenna of claim 15.
31.

Regarding claim 24, Montgomery discloses the antenna of claim 23 but does

not disclose soldering of the elements to the flexible printed circuit.
However, one of ordinary skill in the art would appreciate that soldering is a wellknown method for connecting antenna elements to circuit boards. Thus, it would have
been obvious to one of ordinary skill in the art to solder the connecting elements in

Montgomery onto the printed board to achieve stable direct connections. Such use of
solder would have been well within the realm of knowledge of the skilled artisan.
Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to KYANA R. ROBINSON whose telephone number is
(571 )270-791 8. The examiner can normally be reached on M- Th 7:00am - 5:30pm.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Jacob Y. Choi can be reached on 571-272—2367. 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.

KRR

/JACOB Y CHOI/
Supervisory Patent Examiner, Art Unit 2821

