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DECI S| ON ON APPEAL

This is an appeal fromthe final rejection of clains 3
t hrough 5.

The di scl osed invention relates to a nethod in a
mul ti bl ock systemfor iteratively processing
pseudoconpressi bility equations as a prediction of steady,
i nconpressible fluid fl ow over a given geonetry.

Caim3 is the only independent claimon appeal, and it
reads as foll ows:

3. Ina nmultiblock systemfor iteratively processing the
pseudoconpressibility equations as a prediction of steady,
i nconpressible fluid fl ow over a given geonetry, a nethod of
coupling solutions to the pseudoconpressibility equations
bet ween bl ocks of the nultiblock system conprising the steps
of :

creating an overl apping nmultiblock grid nodel of the given
geonetry, each bl ock being defined by boundary nodes and
contai ning interior nodes wherein boundary nodes from one
bl ock overlap to interior nodes of an adjoining bl ock;

updating, at each iteration, boundary nodes fromthe one bl ock
overl apping to interior nodes of the adjoining block, where
updat ed boundary nodes for the one block are equal to a

di fference between correspondi ng boundary nodes for the one

bl ock and overl apped interior nodes of the adjoining block;
and

processing, utilizing the pseudoconpressibility equations,
bot h boundary and interior nodes of each block according to a
central finite differencing nmethod wherein equation sol utions
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at updat ed boundary nodes of the one bl ock overlapping to

i nterior nodes of the adjoining block use boundary and
interior nodes of the adjoining bl ock, whereby the equation
sol utions at updated boundary nodes are coupl ed between the
one bl ock and the adj oi ni ng bl ock.

Clains 3 through 5 stand rejected under the first
par agraph of 35 U.S.C. 8 112 as being based on a nonenabling
di scl osure. According to the exam ner (Answer, pages 8 and
9):

Appl i cant has not adequately disclosed how t he
nodes are picked for a given geonetry, how the
pi cked nodes are assenbl ed, and how to determi ne the
conpressibility of the fluid.

The determ nation of the conpressibility of the
fluid appears to be where the disclosure is nore
| acki ng. Applicant has not even disclosed which
equations are used, or the data processing systemto
solve the 4,000 equations with the appropriate
software to nanage the processing of such a conpl ex
system

The prior art cited by the Exam ner and
Applicant is evidence of the level of skill in the
art. See Thonpson, Conposite Gid Generation Code
for General 3-D Regions--the Eagle Code, AlAA
Journal, 1988. 1In the fluid flow art the know edge
of software engineering is rudinmentary, at best.
Therefore, given the state in the art in tandemwth
the shal | owmness of the disclosure [sic]. It would
have take [sic, taken] countless man/ hours to
devel op the invention as presently cl ai ned.

Clains 3 through 5 stand rejected under 35 U S.C. § 101

as being directed to nonstatutory subject nmatter. The clains
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were found to be nonstatutory because (Answer, paper nunber
11, page 2)

The clains are not statutory even though the
invention is a series of steps perfornmed on a
conput er because the steps do not perform
I ndependent physical acts or mani pul ate data
representi ng physical objects or activities to
achieve a practical application. |In fact, the
clained invention nerely solve [sic, solves] a
purely mat hematical problem (i.e., segnenting an
equation into nanageabl e bl ocks so as to solve a
mat hemati cal problem) without any limtation to a
practical application.

Reference is made to the brief and the answers for the

respective positions of the appellant and the exam ner.
OPI NI ON

We have carefully considered the entire record before us,
and we will reverse the rejections of clainms 3 through 5 under
the first paragraph of 35 U . S.C. § 112, and 35 U S.C. § 101.

Appel I ant’ s response (Brief, pages 7 through 10) to the
| ack of enablenent rejection is reproduced in toto:

As Appel |l ant points out in his specification at

page 6, lines 8-20 and page 9, |ines 8-19,

generation of a nultiblock grid nodel is known in

the art and does not conprise part of Appellant’s

i nvention. Appellant is using one such known grid

generation tool to create the overl appi ng nul tibl ock

grid nodel that nakes the coupling nethod of the

present invention possible. Accordingly, Appellant
is providing herewith a copy of the cited reference.
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Previ ously, boundary nodes of one block nerely
abutted boundary nodes of an adjoi ni ng bl ock thereby
creating [sic] an artificial boundaries within the
flow region. See Appellant’s specification at page
6, line 20 to page 7, line 8. It is submtted that
Appel I ant’ s met hod uses one of the known grid node
generation tools to create an overl appi ng nul ti bl ock
grid nodel as clained. It is therefore submtted
that the Appellant has adequately disclosed how the
nodes are picked and assenbl ed.

Det ermi nati on of steady inconpressible fluid
fl ow by conputer processing of the
pseudoconpressibility equations in an iterative
fashion (in conjunction with the Navier Stokes
equations) is also known in the art. See
Appel l ant’ s specification at page 2, line 17 to page
3, line 2; page 3, lines 13-15; and page 4, line 1
to page 6, line 7. Accordingly, the Appellant did
not provide in the disclosure the details of what
dat a processing systemor software may be used to
sol ve the Chorin equations (equations (3) and (4) in
Appellant’s originally filed specification).
I ndeed, the iterative process introduced by Chorin
dates back to 1967. It is submtted that the
Appel | ant has enhanced t hese existing nethods based
on using an overl apping multiblock grid nodel whose
nodes are updated as cl ai ned.

Specifically, prior to the processing of the
pseudoconpressi bility equations at each iteration,
Appel | ant updat es boundary nodes of one bl ock that
overlap to corresponding interior nodes of an
adj oi ning bl ock. An updated boundary node is
generated by taking the difference between the
boundary node for the one bl ock and the overl apped
interior node of the adjoining block. Support and
understanding for this claimlanguage may be found
in Appellant’s specification at page 13, lines 8-11,
and page 8, line 23, to page 9, line 9 in
conjunction with FIG 3. For exanple, prior to
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processi ng pseudoconpressibility equations for block
102 at node B (i.e., a boundary node for block 102),
node B is updated by the difference between its

val ue as a boundary node and its val ue as an
interior node 101i in block 101. 1In this way,

bl ocks 101 and 102 are coupled prior to equating the
pseudoconpressi bility solution according to a
central finite differencing nmethod described in the
Appel l ant’ s specification at page 11, |ine 22-26.

It is respectfully submtted that the Exam ner’s
contention that “it would take countl ess man/ hours
to develop the invention” as presently clained is
unf ounded. As pointed out above, the sol ving of
pseudoconpressibility equations in an iterative
fashi on has been known since 1967 (see page 2, line
17 to page 3, line 2). Since that time, grid nodels
of flow regi ons have been devel oped as discrete
mat hemati cal pieces that introduce artificia
boundaries in the flowregion. It is submtted that
the Appellant’s cl aimed nethod overcones this
defici ency by coupling the adjoining bl ocks thereby
renmoving the artificial boundaries to allow the
solution to converge nore quickly. Thus, known
iterative processing techniques for solving the
pseudoconpressibility equations need only be updated
with the Appellant’s clainmed nmethod. Furthernore,
Appel lant is neither claimng nor is limted by a
particul ar data processing system Accordingly, any
hi gh speed processor capable of handling the vol une
of equations nmay be used.

We agree. The |ack of enablenment rejection is reversed
because the exam ner has not nmade a convi nci ng show ng t hat
the “countl ess man/ hours to devel op the invention as presently
cl ai med” woul d anpbunt to undue experinmentation.

As indicated supra, the disclosed and cl ai ned invention
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is directed to nore than just the mathematical al gorithns
required to performthe clainmed nmethod. Appellant has
correctly argued (Brief, pages 6 and 7) that:

I ndeed, as poi nted out above, the application of the
pseudoconpressibility equations to a grid nodel to
solve a fluid flow problemis known in the art. It
is submtted that Appellant is only claimng the use
of the pseudoconpressibility equations in

conbi nation with the above described first two
process steps. Thus, it is submtted that the
claims do not seek to preenpt a mathematica
algorithmper se. Instead, the instant clains are
anal ogous to those upheld in D anond v. D ehr,
wherein the Court stated that the applicants “do not
seek to patent a mathematical formula . . . they
seek only to foreclose fromothers the use of that
equation in conjunction wth all of the other steps
in their clainmed process”. 209 USPQ 1, 8 (1981).
Appel lant’s claimed nmethod is simlarly limted in
that the mathematical algorithmrecited is only
applicable in conjunction with all of the other
process steps.

W agree. “[A] claimdrawn to subject matter otherw se

statutory does not becone nonstatutory sinply because it uses

a mat hemati cal formula, conputer programor digital conputer

Dianond v. Diehr, 450 U. S 175, 187, 209 USPQ 1, 8 (1981).

sunmary, the nonstatutory rejection is reversed because we
di sagree with the exam ner’s conclusion that the clained

method is “wthout any limtation to a practica
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application.”?

2|n State St. Bank & Trust Co. v. Signhature Fin. G oup,
149 F.3d 1368, 1373, 47 USPQRd 1596, 1601 (Fed. Cir. 1998),
the Court abandoned the so-called Freenman-Walter-Abele test in
favor of a nobre commobn sense approach of determ ni ng whet her
the clained subject matter “constitutes a practica

application of a mathematical algorithm fornula, or
cal cul ation.”
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DECI SI ON
The decision of the exam ner rejecting clains 3 through 5
under the first paragraph of 35 U S.C. §8 112 and 35 U.S.C. §
101 is reversed.

REVERSED

KENNETH W HAI RSTON
Adm ni strative Patent Judge

BOARD OF PATENT
M CHAEL R. FLEM NG APPEALS AND
Adm ni strative Patent Judge | NTERFERENCES

Rl CHARD TORCZON
Adm ni strative Patent Judge
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O fice of Counsel

Bui | di ng 112T
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Newport, Rhode Island 02841-5047
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