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DECI S| ON ON APPEAL

! Application for patent filed April 28, 1997, entitled
"Triple Frequency, Split Mpnopol e, Energency Locator
Transmitter Antenna,” which is a continuation of Application
08/ 704, 294, filed August 28, 1996, now abandoned, which is a
conti nuati on of Application 08/292,535, filed August 18, 1994,
now abandoned.
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This is a decision on appeal under 35 U S.C. 8§ 134 from
the final rejection of clainms 9, 11-20, 23, and 25-30.
Cains 1-8, 10, 21, 22, 24, and 31-33 have been cancel ed.

W reverse.

BACKGROUND

The disclosed invention relates to a split nonopol e
ant enna whi ch provides for sinultaneous transm ssion of three
enmer gency frequencies of an energency |locator transnmtter
(ELT).

Claim9 is reproduced bel ow.

9. A triple frequency antenna for use as an
energency locator transmtter (ELT) conprising:

(a) a first radiating elenent electrically coupl ed
to said transmtter and to a first band rejection filter;

(b) a second radiating elenment electrically coupl ed
to said first rejection filter and to a second band
rejection filter;

(c) athird radiating elenment electrically coupled
to said second band rejection filter,

wherein said first band rejection filter resonates
at a selected resonant frequency and said first radiating
el ement having a length of |ess than a quarter wavel ength
at said selected resonant frequency to radiate in a
radi ati on pattern at said sel ected resonant frequency
havi ng an absolute gain in the vertical plane between
about -3 dBi to about +4dBi over the elevation angle from
about 10E to about 60E.
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The Exam ner relies on the following prior art:

Fenw ck 4,145, 693 March 20, 1979
Dell-1magine et al. (Dell-1nmagine) 4,962,488 Cct ober 9,
%g??ie et al. (Dorrie) 5,258, 765 Novenber 2, 1993

Clains 9, 11-20, and 25-30 stand rejected under 35 U S. C
8§ 103(a) as being unpatentable over Fenwi ck and Dorrie.

Claim 23 stands rejected under 35 U.S.C. §8 103(a) as
bei ng unpat ent abl e over Fenwi ck and Dorrie, as applied to the
rejection of claim9, further in view of Dell-Imgine.

W refer to the final rejection (Paper No. 26) (pages
referred to as "FR__") and the exam ner's answer (Paper
No. 32) (pages referred to as "EA_ ") for a statenent of the
Exam ner's position, and to the appeal brief (Paper No. 30)
(pages referred to as "Br__") and the reply brief (Paper
No. 33) (pages referred to as "RBr__") for Appellants'
argument s t her eagai nst.

OPI NI ON

Fenwi ck discloses a prior art three-frequency trap
nonopol e antenna 22 in Fig. 2, which is described at colum 2,
lines 31-48. The parallel inductor coil 24 and capacitor 25
make up a subcircuit which is resonant at 2f,, along with an

i nductor coil 27 and capacitor 28 making up subcircuit 29
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which is resonant at 4f,. Thus, the antenna portion between
the bottom feed 23 and subcircuit 29 fornms a first radiating
el enment, the antenna portion between subcircuit 29 and
subcircuit 26 fornms a second radi ating elenment, and the
antenna portion fromthe subcircuit 26 to the top of the
antenna fornms a third radiating element. The first radiating
el enent radi ates at the highest frequency 4f , the conbination
of first and second radiating elenments radiates at a second
radi ati ng frequency 2f,, and the conbination of first, second,
and third radiating elenents radiates at a third radi ating
frequency f,. Fig. 2 shows the length of the first radiating
el enent to be 8/ 4 at 4f,. Thus, Fenw ck shows the genera
structure of a three-frequency trap nonopol e ant enna.

The differences between the subject nmatter of claim9 and
Fenw ck are argued to be: (1) "said first radiating el enment
having a |l ength of |less than a quarter wavel ength at said
sel ected resonant frequency"; and (2) "to radiate in a
radi ati on pattern at said sel ected resonant frequency having
an absolute gain in the vertical plane between about -3 dBi to
about +4dBi over the elevation angle fromabout 10E to

about 60E." We note that the radiation pattern of (2) nust
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result fromthe "length of |less than a quarter wavel ength at
said sel ected resonant frequency” limtation of (1). That is,
the only structure recited to produce the radiation pattern is
the length of the first radiating elenent. The radiation
pattern cannot be due to unclained structure because the
radi ation pattern is a functional limtation and 35 U S.C
§ 112, sixth paragraph, requires that the only way to recite a
function without specific structure in support thereof is with
a nean-plus-function limtation.

As to (1), a quarter-wavel ength antenna at a frequency
f=406. 025 MHz woul d have a length 8/ 4 = c/4f =
(3-10* cm's)/4-(406.025-10°% cycles/s) = 18.47 cm The |length
of the disclosed 406 Mz elenent 22 is 13.7 cm (specification,
p. 5 lines 18-20) plus 0.5 cmfor the insert (specification,
p. 5 lines 28-30) plus 1.2 cmfor the threaded retainer
(specification, p. 6, lines 25-27), for a total |ength of
15.4 cm Thus, the disclosed antenna is about 3 cm shorter
than 8/ 4 at the highest frequency of 406 Miz.

The Exam ner admts that "Fenw ck makes no suggesti on

that the highest band radi ator has to be | ess than a quarter
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wavel ength of the design frequency of the first trap 20"
(FR2). The Examiner relies on Dorrie.

Dorrie discloses an inprovenent to the known nulti-band
antenna of Fenw ck such that it becones broadband and can be
used for four different frequency bands (col. 1, lines 21-40).
The antenna has a first, straight wire section 14, a first
coil 15 connected therewith, a second, straight wire section
connected therewith, a second coil 17 connected therew th, and
an adjoining third straight wre section 18 (col. 1, line 64
tocol. 2, line 4). The length L1 of the first, straight wire
section 14 is 81/4, where 81 is the nean operating frequency
of the highest frequency band of, for exanple, 825 to 960 Mz
(col. 2, lines 16-20). The first coil 15 is a trap circuit
tuned to the nean operating wavel ength 81 of the highest
frequency band (col. 2, lines 21-24) and the second coil 17 is
used for phase shifting and generates a phase shift of 135E at
t he nean operating wavel ength 82 of the next-highest frequency
band (col. 2, lines 30-32).

The Exam ner relies on the teaching that the length L1 of
the first, straight wire section 14 is 81/4, where 81 is the

nmean operating frequency of the highest frequency band of, for
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exanple, 825 to 960 MHz. The Exam ner cal cul ates the nean
frequency to be 892.5 MHz. The Exam ner reasons that if

895 MHz is the "sel ected resonant frequency,"” the antenna is

| ess than a quarter of that wavel ength, but the antenna can
still radiate (FR3). Presumably, the Exam ner intends to pick
a frequency having a | onger wavel ength than 892.5 MHz, whose
guarter wavelength is |longer than the length of the radiating
elenment; this requires a | ower (not higher) frequency, such as
890 WMHz. Appellants respond that the Exam ner departs from
the claimlanguage and the "sel ected resonant frequency" of
claim9 is fixed by the paraneters of the band rejection
filter (the trap) (Brl0). The Exam ner persists in his
interpretation that antenna elenent 22 in Fenwick or 14 in
Dorrie "does exhibit a length I ess than the design frequency

when operating at a frequency higher [sic, lower] than the

nean (design) frequency of the antenna which is used in the

frequency band of operation" (EAS).

We agree with Appellants that the Exam ner's reasoning is
I nconsistent with the | anguage of claim9. Caim9 defines
that "said first band rejection filter resonates at a sel ected

resonant frequency,"” so the selected resonant frequency is
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fixed by the trap. When the trap circuit of coil 15 in Dobrrie
is tuned to the nean operating wavel ength 81 of the highest
frequency band it resonates at "a sel ected resonant frequency”
of 892.5 MHz. Caim9 further recites "said first radiating

el ement having a length of |ess than a quarter wavel ength at
said sel ected resonant frequency”; thus, the length of the
first radiating elenment is 81/4. There is a physica

rel ati onshi p between the resonant frequency of the trap and
the length of the first radiating elenent. The Exam ner errs
ininterpreting a "selected resonant frequency” to refer to
sonmething different than the resonant frequency of coil 15,
i.e., to an arbitrary frequency in the band not equal to the
resonant frequency of coil 15.

The Exam ner further reasons that a length of less than a
guarter wavel ength coul d happen naturally in a sanple of
radiators as a result of tolerances (FR3-4). Appellants
respond that this does not address the clainmed radiation
pattern of limtation (2) (Brll). Appellants further argue
that "less than a quarter wavel ength"” inplies a sufficient
departure froma quarter wavel ength to be outside a typica

tol erance range of a quarter wavel ength design (RBr4).
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"I'n order to render a clained apparatus or nethod
obvi ous, the prior art nust enable one skilled in the art to

make and use the apparatus or nethod." Mdtorola, Inc. v.

Interdigital Tech. Corp., 121 F.3d 1461, 1471, 43 USPQRd 1481,

1489 (Fed. Cir. 1997). The fact that sone antennas may happen
to have a length | ess than an exact quarter wavel ength due to
manuf acturi ng tol erances does not teach one of ordinary skil
in the art to nake the clainmed invention of |less than a
guarter wavel ength and does not render such limtation
obvi ous. There nust be sonething that would teach one of
ordinary skill to make the length | ess than a quarter
wavel ength. W agree with Appellants that "less than a
guarter wavel ength"” requires the length to be outside a
typi cal tolerance range for a quarter wavel ength design.

As to limtation (2), Appellants argue that the radiation
pattern is a direct result of the length of the first
radi ati ng el enent being | ess than a quarter wavel ength at the
sel ected resonant frequency and is not disclosed by the
conbi nation of Fenwick and Dorrie (Brll). The Exam ner states
(EA4): "The specific (power) gain range in the vertical plane

and el evation angle range are not features but nerely the
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results of a particular radiating antenna structure when
operated at a specific frequency.” The Exam ner further
states (EAG6):

These specific "limtations"” are deened to result, given
the exact sanme structure set forth in the references of
record. No unexpected results are obtai ned by Appel |l ant
because the electrical design is substantially the sane
as the prior art of record. . . . [T]hese
"characteristics" are nmerely ranges obtained in the
antennas of Fenw ck and Dorrie et al when the antenna
operates . . . on a higher [sic, |ower] frequency of
operation in the specified frequency band of operation.”
[ Enphasi s added. ]

Thus, it appears to be the Exam ner's position that the
structures in Fenwick and Dorrie are the sane as the clai ned
structure and that the clained radiation pattern will

i nherently result when the antenna is operated at a certain

frequency.

Appel  ants respond that the antenna of Fenwi ck and Dorrie

does not have the sane structure because the physical |ength
of first radiating element is less than a quarter of the
wavel engt h of the sel ected resonant frequency of the first
band rejection filter and radiates in a defined radiation
pattern at the sel ected resonant frequency (RBr2-3).
Appel l ants note that if the Exam ner's hypothetical antenna

were to radiate at a | ower frequency, where the effective
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antenna length is I ess than a quarter wavel ength at that | ower
frequency, "then it would not be radiating at the sel ected
resonant frequency where the band rejection filter is designed
to resonate, as recited in the clainms" (enphasis omtted)
(RBr3).

We agree with Appellants. A particular physica
structure is defined by the first band rejection filter
resonating at a sel ected resonant frequency and by the
physical length of first radiating elenent being |less than a
quarter of the wavel ength of the sel ected resonant frequency.
This is not taught or suggested by Fenwick or Diorrie. Claim?9
also recites that the radiation pattern is at the sel ected
resonant frequency, not sonme other frequency in the band as
hypot hesi zed by the Exami ner. The Exam ner's hypothetica
exanpl e of a way the antenna could be operated so as to neet
the claimlimtations is inconsistent with the express claim
limtations. The clained radiation pattern is evidently set
by | egislation, but the Exam ner has presented no evi dence
that one skilled in the art woul d have been notivated to
utilize a radiating nonopole elenent of |ess than a quarter

wavel ength to achieve the clained radiation pattern.

- 11 -
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Appel | ants have submtted a declaration by co-inventor
Carl F. Weissner under 37 CFR 8§ 1.132 (Paper No. 24). The
Exam ner finds the declaration insufficient for severa
reasons (EA6-7). W disagree with the Exami ner and briefly
poi nt out what we find persuasive about the declaration.
First, the ELT specification requires a radiation pattern
havi ng an absolute gain in the vertical plane between -3 dBi
and +4 dBi over an elevation angle from about 10E to 60E
(para. 4), but M. Weissner states that "[n]Jothing in this
| egi sl ative requirenment dictates the specific Iength of the
antenna elenents in relation to its radiation frequency”

(para. 5).% Thus, Appellants are not trying to claima |length

2 The specification, as filed, stated (p. 4, lines 29-
31): "The radiation efficiency and radi ation pattern at
406 MHz required by legislation dictates an antenna slightly
shorter than one quarter wave | ength at 406 MHz" (enphasis
added). This inplies that persons of ordinary skill in the
antenna art woul d have known that it was necessary to provide
an antenna slightly shorter than a quarter wavel ength in order
to achieve the radiation efficiency and radiation pattern in
the legislation, which is specified in the clains; i.e., the
radi ati on efficiency and radi ation pattern required by the
| egi sl ati on necessarily inposes a certain |ength of |ess than
a quarter wavel ength even though no specific dinension is
expressly stated in the legislation standard. |If so, this
woul d provide the notivation to nodify Fenwi ck. However, the
word "dictates” has been changed by anendnent to be "is
obt ai ned by," which does not carry the sanme neaning. W do
not question the anendnent.

- 12 -
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required in a technical standard. Second, a 8/ 4 nonopol e as
taught by Fenw ck does not inherently have the clained
radi ati on pattern (paras. 6 & 7), while a nonopole in
accordance with the invention does have the clainmed pattern
(para. 8). Third, not every "short nonopole" (length |ess
than 8/ 4) necessarily neets the clainmed radiation pattern
(para. 9). Thus, the length of the radiating el enent nust be
selected to provide the clained radiation pattern.

For the reasons above, we conclude that the Exam ner has

failed to establish a prima facie case of obviousness as to

I ndependent claim9. The rejection of clains 9, 11-14, 17-20,
and 25-29 is reversed. Dell-Imgine does not cure the
deficiencies of Fenwick and Dorrie wth respect to claim?9
and, consequently, the rejection of claim?23 is reversed.

I ndependent clains 15 and 30 contain | ength and radi ation
pattern limtations simlar to those in claim9, which are

al so mssing fromthe conbi nati on of Fenwi ck and Dorrie.

Therefore, the rejection of clains 15, 16, and 30 is reversed.
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The rejections of clainms 9, 11-20, 23,

rever sed.

CONCLUSI ON

REVERSED

ERROL A. KRASS

Adm ni strative Pat ent Judge

JERRY SM TH
Adm ni strative Patent Judge

LEE E. BARRETT
Adm ni strative Patent Judge

and 25-30 are
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Verne E. Kreger, Jr.
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Law Depart nent
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