TH'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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ON BRI EF

Before KIM.IN, WARREN and OWNENS, Adm nistrative Patent Judges.

OVNENS, Adm ni strative Patent Judge.

DECI SI ON ON APPEAL
This is an appeal fromthe examner’s rejection of clains

31-48 and 50-55, which are all of the clainms remaining in the

1 Application for patent filed October 21, 1992. According
to the appellants, the application is a continuation of
Application 07/664,295, filed March 4, 1991, abandoned; which is
a continuation-in-part of Application 07/393,532, filed August
11, 1989, abandoned.
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application. Cains 31 and 46 are illustrative and read as

foll ows:

31. A method for making a flexible inorganic sintered sheet
or tape structure conprising the steps of:

a) mxing an inorganic powder with one or nore vehicle
constituents to forma fluid batch

b) formng the fluid batch on a fugitive pol ynmer sheet
support into an el ongated green sheet or tape preform of aspect
ratio greater than 2:1; and

c) sintering said green preformand support to vaporize the
support w thout damage to the preformand to sinter the inorganic
powder, thus to provide a flat sintered inorganic sheet or tape
structure of sufficient strength and flexibility to survive
bending in at |east one direction to a radius of curvature not
exceedi ng about 20 centineters w thout breakage.

46. A nethod in accordance with claim 31 wherein the step of
sintering the el ongated green preform conprises continuously
transporting the elongated green preformthrough a hot zone
mai nt ai ned at a tenperature above the sintering tenperature of
t he i norgani c powder.

THE REFERENCES

Park, Jr. (Park) 2,966, 719 Jan. 3, 1961
Cl evel and 4,025, 462 May 24, 1977
Huang 4,997, 812 Mar. 5, 1991
Ont aki 5,176,772 Jan. 5, 1993

THE REJECTI ONS
Clains 31-42, 46-48 and 50-52 stand rejected under 35 U. S. C
8 103 as being unpatentable over Park in view of C evel and.

Clainms 43 and 44 stand rejected under 35 U.S.C. §8 103 as being
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unpat ent abl e over Park in view of Ceveland and Chtaki. d ains
45 and 53-55 stand rejected under 35 U . S.C. 8§ 103 as being

unpat ent abl e over Park in view of O eveland and Huang.
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OPI NI ON

We have carefully considered all of the argunents advanced
by appellants and the exam ner and agree with the exam ner that
the invention recited in appellants’ clains 31-45, 48 and 50-55
woul d have been obvious to one of ordinary skill in the art at
the tinme of appellants’ invention over the applied references.
Accordingly, the aforenmentioned rejections of these clains wll
be affirnmed. However, we agree with appellants that the
rejection of clains 46 and 47 is not well founded. W therefore
will reverse this rejection

At the outset, we note that appellants state that the clains
stand or fall in two groups, wherein the first group is clains
31-45, 48 and 50-55, and the second group is clains 46 and 47.
We therefore limt our discussion to one claimwthin each group,
nanely, clainms 31 and 46. See 37 CF.R 8§ 1.192(c)(5)(1993).°2

Appel lants’ invention as recited in claim31 is a nethod for
making a flexible inorganic sintered sheet or tape. The nethod
includes mxing a fluid batch of an inorgani c powder and one or
nmore vehicles, formng the batch on a fugitive pol ynmer support

into an el ongated green sheet or tape preform having an aspect

2 A discussion of Ohtaki and Huang is not necessary to our
deci si on.
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ratio greater than 2:1, and sintering the preformand support to
vaporize the support w thout damaging the preformand to sinter
t he inorganic powder, thereby formng a flat sintered inorganic
sheet or tape which can survive bending to a radius of curvature
not exceedi ng about 20 centineters.

Appel lants’ claim46 recites that the preformis sintered by
continuously transporting it through a hot zone at a tenperature
above the sintering tenperature of the inorganic powder.

Par k discl oses a nmethod for making ceram c-particulate filns
by m xing a ceram c powder, an organic volatile solvent, a
wetting agent and an organic binder to forma slip, depositing
the slip inthe formof a filmwhich is “as thin as on the order
of 1 ml” on a flexible noving tape support, and then drying the
slip (col. 1, lines 50-53; col. 2, lines 15-26). “The flexible
supporting tape nmay be of any inpervious, non-porous naterial,
such as pol ytetrafluorethylene (' Teflon'), glycol terephthalic
acid polyester ('Mlar'), cellul ose acetate, cell ophane
(regenerated cellulose) and the like. A cellulose derivative is
preferred” (col. 5, lines 33-38). Park discloses cutting through
the ceramic-particulate film but not the tape, such that snal
squares or rectangular ceram c-particulate units are supported on

the tape, placing the tape units-side-down on a refractory plate,
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and stripping the tape fromthe units prior to firing the units
(col. 7, lines 11-41).

Cl evel and di scl oses a nmethod for making ceram c cellul ar
structures having high cell density per unit area which are
useful as heat exchangers and supports for catalysts (col. 1
lines 16-21). The portion of the reference relied upon by the
exam ner (answer, page 5) is the discussion of the prior art,
wherein Cl evel and states (col. 1, lines 44-68):

A maj or di sadvantage of ceramics is the difficulty
inherent in formng them due in large part to their
| ow strength in the green, unfired state and to their
brittleness in the fired state. The probl em becones
nore acute as surface area and size requirenents for
these structures increase, requiring decreased cel
wal I thicknesses and increased bul k wei ght.

One approach to solving such form ng probl ens has
been to cast a ceramic filmfroma slurry onto a
fugitive support material to forma bilayered tape,
nmol d the bilayered tape into a corrugated nenber, form
the tape into the desired structure (for exanple, by
rolling or stacking with interposing flat nenbers) and
fire to volatilize the support nmedium and sinter-weld
the structure.

The technique of utilizing a fugitive support
material to provide needed strength during formng
i nposes an upper limt on cell density due to the space
occupi ed by the support layer in the structure prior to
firing. In addition, where the wall thickness is snal
conpared to the support thickness, substantial contact
of the nodes of the corrugated | ayer nmay be prevented
(particularly in a rolled structure) resulting in
formation of few sinter welds during firing and
consequent | ow nmechani cal strength of the finished
structure.
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The exam ner concludes that in view of the teaching by
Cl evel and, it would have been obvious to one of ordinary skill in
the art to sinter the Parks preformwhile it is still attached to
the support, in order to enhance the strength of the green
preform (answer, page 5). Appellants do not specifically address
t hi s concl usion of obviousness.

Appel  ants argue that Park does not disclose formng a
fl exi ble ceram c sheet (brief, page 6). Park discloses use of
green sheets which are as thin as “on the order of 1 m|” which,
as pointed out by the exam ner (answer, page 4), is about 25
mcrons. Since this thickness is within the range thickness of
sintered filnms nost preferred by appellants, i.e., no nore than
about 30 mcrons (specification, page 6, lines 14-18), it appears
that thin sintered filnms formed by the Park process have the sane
flexibility as those fornmed by appellants’ process.

Appel l ants argue that there is no proxinate or renote
connection between C evel and’ s teaching and produci ng extrenely
thin ceram c sheets, and that the skilled artisan would not | ook
to C evel and for guidance regarding making thin flexible sintered
ceram c sheets (brief, page 10).

We are not persuaded by this argunent because al t hough the

ultimate product discussed in the prior art section of C evel and
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is one which has been forned into a desired structure, the
teaching in this portion of the reference regarding casting a
ceramic preformfilmon a fugitive support and renoving the
support by vaporizing it would have indicated to one of ordinary
skill in the art that vaporizing a fugitive support is an
effective nethod for renoving the support froma green ceramc
preform whi ch has been fornmed on it. Thus, this teaching would
have indicated to such a person that peeling a support froma
green ceramc preformprior to sintering, and vaporizing the
support during sintering, are alternative ways for renoving a
support froma green ceram c preformwhich has been forned

t her eon.

Appel l ants argue that Parks teaches directly away from
appel l ants’ invention by teaching that the support should be
removed prior to sintering the ceramc (brief, pages 6-7).
Appel l ants argue that “while C evel and references the use of
fugitive sheet materials for honeyconb fabrication in the prior
art, the clear teaching of the reference is to avoid such use in
favor of a self-supporting green sheet” (brief, page 10; enphasis
in original).

Cl evel and teaches, in the prior art portion quoted above,

that using a fugitive support has a di sadvant age when cel | ul ar
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structures are produced because the fugitive support takes up
space and therefore limts cell density (col. 1, Iines 59-62).
Thus, C evel and avoids using fugitive supports for nmaking his
cellular structures. However, as discussed above, the teaching
that vaporizing a fugitive support is an effective neans for
removi ng the support froma green ceramc filmfornmed thereon
woul d have indicated to one of ordinary skill in the art that
this renoval neans is an alternative to renoving the support
before firing as taught by Park (col. 7, lines 45-49).

Appel l ants al so argue that the reason why the support is
removed before the ceramic is sintered is “that polymer supports
of the kind utilized by Park are thernoplastics which tend to
warp and curl when heated, distorting any green sheet or tape
preforns di sposed thereon” (brief, page 7). Appellants’ support
for this argunent is colum 6, |ines 45-55 of Parks, wherein
Par ks st ates:

The drying chanmber is preferably approximately 8 feet

long and is fitted wth a plurality of spindles 19 to

support the flexible tape as it passes therethrough.

These spindles 19 are spaced at different |levels so as

to form sonewhat of an arc the length of the drying

chanber. This is required when heating extrenely thin

films of ceramc-particulate on flexible tapes inasmuch

as the tape itself undergoes sonme warpi ng when
subj ected to heat.
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Thus, appellants argue, the thernoplastic sheet supports

di scl osed by Park do not qualify as fugitive pol yner supports for
appel l ants’ net hod because “they tend to warp or curl on heating,
distorting the green tape preforns supported thereon” (brief,
page 9). W do not find this argunent to be convincing for the
foll ow ng reasons.

First, Park does not teach that the supports in his process
actually warp or curl. He states that “the tape itself undergoes
sone war pi ng when subjected to heat” (col. 6, lines 51-53), but
i ndi cates that spindles 19 on which the tape is supported while
being dried are used to prevent such warping (col. 6, lines 45-
53) .

Second, appellants have not established that the warping
referred to by Park danmages the preform and that such damage
woul d be present in the filmafter firing. Al so, appellants have
not established that support filnms nmade of the materials
disclosed in their specification, i.e., acrylic polyners and
copol yners and pol yal kyl carbonate pol yners, do not warp to sone
extent when heat ed.

Third, not all of the support filmmaterials disclosed by

Park are thernoplastic as argued by appellants (brief, pages 8-

10
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9). Park teaches use of cellophane (col. 5, lines 31-38) which
does not nelt.3

Fourth, in two exanples in appellants’ specification
(Exanpl e 13, page 32 and Exanple 24, page 42) the slip is cast
onto a Myl ar® pol yester sheet and fired. There is no disclosure
that the sheet is renoved fromthe filmbefore firing. The filns
after firing are disclosed as being strong and flexible. These
exanpl es indicated that even if a thernoplastic fugitive support
sheet is used, a product having strength and flexibility as
recited in claim31 can be forned.

For the above reasons, we conclude, based on the
pr eponderance of the evidence and argunent in the record, that
the invention recited in appellants’ claim31 would have been
obvious to one of ordinary skill in the art wthin the nmeani ng of
35 U S.C § 103.

We now turn to the rejection of claim46

The exam ner acknow edges that he has applied no prior art
to claima46, but argues that it would have been within the real m

of routine experinentation for one or ordinary skill in the art

3 See The Condensed Chemical Dictionary, 9th ed., 174 (Van
Nostrand Rei nhol d, 1977).

11
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to optimze the process conditions, such as process tinme and/or
properties of the final product (answer, pages 10-11).

“The consistent criterion for determ nation of obviousness
is whether the prior art would have suggested to one of ordinary
skill in the art that this process should be carried out and
woul d have a reasonable |ikelihood of success, viewed in |ight of
the prior art. [citations omtted] Both the suggestion and the
expectation of success nust be founded in the prior art, not in
the applicant’s disclosure.” In re Dow Chem cal Co., 837 F.2d
469, 473, 5 USPQ2d 1529, 1531 (Fed. Cr. 1988). The nere
possibility that the prior art could be nodified such that
appel l ants’ process is carried out is not a sufficient basis for
a prima facie case of obviousness. See In re Brouwer, 77 F.3d
422, 425, 37 USPQRd 1663, 1666 (Fed. Cir. 1995); In re Cchiai, 71
F. 3d 1565, 1570, 37 USPR2d 1127, 1131 (Fed. Cir. 1995).

The exam ner has not expl ained why the applied prior art
woul d have suggested sintering an el ongated green ceram c preform
formed on a fugitive support by passing it continuously through a
hot zone, and explained why the prior art would have provided
such a person with a reasonabl e expectation of success in doing
so. Thus, the exam ner has not established a prina facie case of

obvi ousness of appellants’ cl ai m 46.

12
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The exam ner argues that appellants have not contested his
hol di ng that the process of claim46 would have been arrived at
by routine optim zation, but have only stated that the
limtations of claim46 are not taught in the references (answer,
page 11).

This argunent is not well taken because, as stated above,
the exam ner has the initial burden of explaining why the applied
references woul d have provided one of ordinary skill in the art
wi th both a suggestion to carry out the clained process and a
reasonabl e expectation of success in doing so. Furthernore,
appel l ants argue that one of ordinary skill in the art woul d have
expected “that vaporization of organics fromthe green materi al
approaching the sintering zone would have left the powdered
ceramic material with no binder phase, and thus with insufficient
cohesiveness to draw trailing green material into the furnace”
(brief, page 12). Thus, appellants have chall enged the
exam ner’s assertion that arriving at the process recited in
appel l ants’ claim46 would have involved no nore than routine

optim zati on.

13
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DECI SI ON

The rejections of clains 31-42, 48 and 50-52 under 35 U S.C
8 103 as being unpatentable over Park in view of C evel and, of
claims 43 and 44 under 35 U.S.C. 8§ 103 as bei ng unpatent abl e over
Park in view of Cl eveland and Chtaki, and of clains 45 and 53-55
under 35 U.S.C. 8 103 as bei ng unpatentable over Park in view of
Cl evel and and Huang, are affirnmed. The rejection of clains 46
and 47 under 35 U. S.C. § 103 as being unpatentable over Park in
view of Cleveland is reversed.

No time period for taking any subsequent action in
connection with this appeal nmay be extended under 37 C F. R
§ 1.136(a).

AFFI RVED- | N- PART

EDWARD C. KIM.I N
Adm ni strative Patent Judge

BOARD OF PATENT
CHARLES F. WARREN

Adm ni strative Patent Judge APPEALS AND
| NTERFERENCES

TERRY J. OWNENS
Adm ni strative Patent Judge
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Kees Van Der Sterre
Cor ni ng | ncor por at ed
SP-FR-2-12

Cor ni ng, NY 14831
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