THL'S OPI NI ON WAS NOT__ WRI TTEN FOR PUBLI CATI ON

The opinion in support of the decision being entered today (1)
was not witten for publication in a law journal and (2) is not
bi ndi ng precedent of the Board.
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! Application for patent filed April 9, 1992.
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This is a decision on the appeal under 35 U S.C. § 134
fromthe examner's final rejection of clains 1, 2 and 4, which
constituted all the clainms remaining in the application. An
amendnent after final rejection was filed on Novenber 18, 1994
and was entered by the examner. This anendnent cancelled claim
4. Therefore, this appeal involves only clains 1 and 2.

The clained invention pertains to a piezoelectric sensor
for measuring pressure in an internal conbustion engine.

Representative claim1l is reproduced as foll ows:

1. A piezoelectric sensor for an internal conbustion
engi ne having a cylinder, conprising:

a main body adapted to be attached to the cylinder
and defining an axially extending hole therewthin;

a di aphragm attached to one end of said nmain body for
cl osing said hole; and

a piezoelectric elenent in the formof a circular or
pol ygonal disc whose major surface is in the x-y plane di sposed
within said hole so that the pressure wwthin said cylinder is
transmtted transverse to the x-y plane of said piezoelectric
el emrent disc through said di aphragm

said piezoelectric elenment disc having a thickness in
the range of 0.3-1.5 mmand being fornmed of a single crystal
pi ezoel ectric ceram c having a Curie tenperature higher than the
normal operating tenperature of the engine and not |ess than
500EC and bei ng pol ari zed such that the direction of the
pol arization is oriented at an angle of 20E or less with respect
to said disc x-y plane.

The exam ner relies on the follow ng references:
Epstein 3,714,476 Jan. 30, 1973
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McEl r oy 3, 756, 070 Sep. 04, 1973
Sonder egger et al.

( Sonder egger) 4,519, 254 May 28, 1985
Girich 4,712,036 Dec. 08, 1987
Bundy et al. (Bundy) 4,893, 049 Jan. 09, 1990
Lukasiewi cz et al.

(Lukasi ewi cz) 5,126, 617 June 30, 1992

(effectively filed Nov. 09, 1987)

Clains 1 and 2 stand rejected under 35 U.S.C. § 103. As
evi dence of obvi ousness the exam ner offers Sonderegger or
Lukasiewicz in view of Epstein, Bundy, MEl roy or Girich.

Rat her than repeat the argunents of appellants or the
exam ner, we nmake reference to the brief and the answer for the
respective details thereof.

OPI NI ON

We have carefully considered the subject matter on
appeal, the rejections advanced by the exam ner and the evidence
of obviousness relied upon by the exam ner as support for the
rejections. W have, |ikew se, reviewed and taken into
consideration, in reaching our decision, the appellants’
argunents set forth in the brief along with the examner's
rationale in support of the rejections and argunents in rebuttal
set forth in the exam ner's answer.

It is our view, after consideration of the record before
us, that the collective evidence relied upon and the |evel of
skill in the particular art would not have suggested to one of
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ordinary skill in the art the obviousness of the invention as set
forth in clains 1 and 2. Accordingly, we reverse.

Appel l ants have indicated that for purposes of this
appeal clainms 1 and 2 wll stand or fall together as a single
group [brief, page 5]. Accordingly, we will consider the
rejection of independent claiml as representative of both of the

clainms on appeal. Note In re King, 801 F.2d 1324, 1325, 231 USPQ

136, 137 (Fed. Cir. 1986); In re Sernaker, 702 F.2d 989, 991, 217

USPQ 1, 3 (Fed. Gr. 1983).
In rejecting clains under 35 U . S.C. § 103, it is
i ncunbent upon the exam ner to establish a factual basis to

support the |l egal conclusion of obviousness. See In re Fine, 837

F.2d 1071, 1073, 5 USPQ2d 1596, 1598 (Fed. Cir. 1988). 1In so
doi ng, the exam ner is expected to nmake the factual

determ nations set forth in Gahamv. John Deere Co., 383 US. 1

17, 148 USPQ 459, 467 (1966), and to provide a reason why one
having ordinary skill in the pertinent art would have been led to
nodi fy the prior art or to conbine prior art references to arrive
at the clained invention. Such reason nust stem from sone

t eachi ng, suggestion or inplication in the prior art as a whole
or know edge generally available to one having ordinary skill in

the art. Uniroval Inc. v. Rudkin-WIley Corp., 837 F.2d 1044,
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1051, 5 USPRd 1434, 1438 (Fed. Cr.), cert. denied, 488 U S 825

(1988); Ashland G I, Inc. v. Delta Resins & Refractories, Inc.

776 F.2d 281, 293, 227 USPQ 657, 664 (Fed. Gr. 1985), cert.

denied, 475 U. S. 1017 (1986); ACS Hospital Systens, Inc. v.

Mont efiore Hospital, 732 F.2d 1572, 1577, 221 USPQ 929, 933 (Fed.

Cir. 1984). These show ngs by the exam ner are an essential part

of conplying wwth the burden of presenting a prima facie case of

obvi ousness. Note In re Cetiker, 977 F.2d 1443, 1445, 24 USPQd

1443, 1444 (Fed. Cr. 1992). If that burden is net, the burden

then shifts to the applicant to overcone the prim facie case

w th argunent and/or evidence. Oobviousness is then determ ned on
the basis of the evidence as a whole and the relative

per suasi veness of the argunents. See Id.; In re Hedges, 783 F.2d

1038, 1039, 228 USPQ 685, 686 (Fed. Cir. 1986); Ln re PiasecKi

745 F.2d 1468, 1472, 223 USPQ 785, 788 (Fed. Cir. 1984); and Ln

re Rinehart, 531 F.2d 1048, 1052, 189 USPQ 143, 147 (CCPA 1976).

The primary references to Sonderegger and Lukasiew cz are
cited by the exam ner as exanples of conventional cylinder
pressure sensors. These references teach nothing about the
operating features of the piezoelectric elenent as recited in
claim11. Each of the secondary references to Epstein, Bundy,

McEl roy and QGirich teaches a piezoelectric el ement nade from
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[ithium niobate crystal for its ability to operate in high
tenperature environnents. The exam ner holds generally that it
woul d have been obvious to use a l|ithium niobate piezoelectric
el ement in Sonderegger or Lukasiewicz if it was desired to
operate themin a high tenperature environnment [answer, page 3].

Appel  ants present argunents as to the individual
deficiencies of each of the applied references, and appellants
al so present argunents as to why the artisan woul d have found no
notivation to conbine the teachings of any of the secondary
references with either of the primary references [brief, pages 6-
14]. The exam ner’s response to appellants’ argunments in the
brief is that no additional response was felt to be necessary
[ answer, page 4].

We reverse all of the examner’s rejections because the
exam ner has failed to address legitinmate factual questions
rai sed by appellants, and because we find appellants’ argunents
persuasive in the absence of any rebuttal argunents by the
exam ner.

Wth respect to the rejections based on Epstein,
appel l ants argue that Epstein is not a pressure sensor as
clainmed, there is no suggestion of a thickness of 0.3-1.5 nm as

claimed, the polarization angle is not |less than or equal to 20°
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as clainmed, and there is no notivation to use the Epstein sensor
in an engi ne pressure sensor [brief, pages 8-9]. Oher than to
note that the thickness of the piezoelectric el enment would be
obt ai ned through routine experinentation of the routineer, the
exam ner has not addressed any of these questions. |In our view,
Epstein teaches nothing nore than that piezoelectric elenents
made from lithium niobate crystal would operate in a high
tenperature environnent. The exam ner has not denonstrated any
evidence in the record as to why the other specific paraneters of
t he piezoelectric elenent as recited in claim1 would have been
obvious to the artisan in view of the applied references.

Wth respect to the rejections based on Bundy, appellants
argue that Bundy is not a pressure sensor as clained, there is no
suggestion of a thickness of 0.3-1.5 nmas clained, the
pol ari zation angle in Bundy is 90° and there is no notivation to
use the Bundy expl osion nonitoring device in an engi ne pressure
sensor [brief, page 9]. Oher than to note that the thickness of
t he piezoelectric el enment woul d be obtained through routine
experinmentation of the routineer, the exam ner has not addressed
any of these questions. In our view, Bundy teaches nothing nore
than that piezoelectric elenments made fromlithium niobate

crystal would operate in a high tenperature environnment. The
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exam ner has not denonstrated any evidence in the record as to
why the other specific paranmeters of the piezoelectric elenent as
recited in claim1 would have been obvious to the artisan in view
of the applied references or why an expl osi on nonitoring sensor
woul d be used in a pressure sensing devi ce.

Wth respect to the rejections based on MEIlroy,
appel l ants argue that McElroy is not a pressure sensor as
clainmed, there is no suggestion of a thickness of 0.3-1.5 nm as
clainmed, the polarization angle in McElroy is unrelated to an x-y
pl ane for receiving pressure forces, and there is no notivation
to use the McElroy inspection device in an engine pressure sensor
[brief, pages 9-10]. Oher than to note that the thickness of
t he piezoelectric el enment woul d be obtained through routine
experinmentation of the routineer, the exam ner has not addressed
any of these questions. In our view, MElroy also teaches
not hi ng nore than that piezoelectric elenments made fromlithium
ni obate crystal would operate in a high tenperature environnent.
The exam ner has not denonstrated any evidence in the record as
to why the other specific paraneters of the piezoelectric el enent
as recited in claim1l would have been obvious to the artisan in

view of the applied references or why the teachings of MElroy
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woul d ot herwi se be conmbined with the teachings of the primry
ref erences.

Wth respect to the rejections based on Giri ch,
appel l ants argue that there is no suggestion of a thickness of
0.3-1.5 mmas clained, and there is no notivation to use the pair
of Girich shearing force type sensors for the single transverse
force type sensor in an engine pressure sensor such as suggested
by Sonderegger or Lukasiewicz [brief, pages 11-12]. Oher than
to note that the thickness of the piezoelectric el ement would be
obt ai ned t hrough routine experinentation of the routineer, the
exam ner has not addressed the question of why the piezoelectric
el ements of Girich which neasure shearing forces woul d have been
substituted for the single elenent of the primary references
whi ch neasure transverse forces. The exam ner has not
denonstrated any evidence in the record as to why the Girich
pi ezoel ectric el ement woul d have been used in the primry
references, or if used, why it would have the properties recited
in claiml.

In summary, no conbination of either of the primary
references with any of the secondary references teaches the
invention as recited in appellants’ clains, nor is there any

suggestion for conbining the teachings of the references other
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than to permt operation in a higher tenperature environnment.
Since appell ants have presented unrebutted argunents as to the
inpropriety of the rejections, we do not sustain any of the
rejections. Accordingly, the decision of the exam ner rejecting
clains 1 and 2 is reversed.

REVERSED
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