THI'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.

Paper No. 26

UNI TED STATES PATENT AND TRADEMARK OFFI CE

BEFORE THE BOARD OF PATENT APPEALS
AND | NTERFERENCES

Ex parte LAWRENCE A. RAY

Appeal No. 96-0113
Application 07/848, 779!

HEARD: July 14, 1997

Before JERRY SM TH, LEE and CARM CHAEL, Adninistrative Patent
Judges.

LEE, Adnministrative Patent Judge.

DECI SI ON ON APPEAL

This is a decision on appeal under 35 U.S.C. § 134 fromthe
examner's final rejection of clains 1-7 and 11-18. Cains 8-10

were objected to as being dependent on an unal |l owabl e cl ai m

! Application filed March 10, 1992.
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Ref erences Relied on by the Exaniner

Daly et al. (Daly) 4,780, 761 Cct. 25, 1988
Sullivan et al. (Sullivan '501) 4,920, 501 Apr. 24, 1990
Par ker et al. (Parker) 5, 111, 310 May 5, 1992
Sullivan et al. (Sullivan '517) 5,214, 517 May 25, 1993

The Rejections on Appeal

Clains 2-4, 12-14 and 18 stand rejected under 35 U S. C
8 112, second paragraph, as being indefinite (Paper No. 13).

Clains 1-7 and 11-18 stand rejected under 35 U.S.C. § 102 as
bei ng anticipated by Sullivan '501 (Paper No. 13).

Clains 1-7 and 11-18 stand rejected under 35 U.S.C. § 103 as
bei ng unpatentable over Daly or Sullivan '517, in view of Parker
(Paper No. 13). The appellant erroneously indicates in his brief
that claim8 al so stands rejected under 35 U. S.C. § 103.

I nstead, claim 8 has nerely been objected to as bei ng dependent
on rejected claim(Paper No. 13).

The | nvention

The invention is directed to a digital inmage processing
met hod and apparatus for halftoning, i.e., sinmulating a
conti nuous tone imge by patterns of dots and no dots which the
eye perceives as a representation of a certain gray-scale |evel.

Each pattern corresponds to one density level, and the set of
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patterns is generated simultaneously by mnimzing an ensenbl e

cost functi on.

Representative clains 1 and 11 are reproduced bel ow

1. Method for generating a halftone image with a
conput er conpri si ng:

providing a set of correlated m ni mum visual nodul ation
t wo- di nensi onal binary patterns, each pattern
corresponding to one density level of a digital input
signal, the set of patterns being generated
simul taneously by m nim zing an ensenbl e cost function
which is the variance of non-zero spatial frequencies
wei ghted by a human vi sual system nodul ati on transfer
function; and

nmodul arly addressing the patterns to select bits to
formthe hal ftone pattern.

11. Hal ftoni ng apparatus conpri sing:

di gital scanner neans for generating from source
material a digital signal representing density levels (gray
| evel s) of pixels in the source materi al

conput er means programred to operate upon the digital
signal fromthe scanner to generate a set of correl ated
m ni mum vi sual nodul ati on two-di nensi onal binary
patterns, each pattern corresponding to one density
| evel of the digital input signal, the set of patterns
bei ng generated sinultaneously by m nim zing an
ensenbl e cost function which is the variance of non-
zero spatial frequencies weighted by a human vi sual
system nodul ation transfer function; the conputer
further programmed to address nodularly the patterns to
select bits to [sic] fromthe halftone pattern; and

mar ki ng engi ne nmeans driven by the conputer to create a
hal ft one i mage.

Qpi ni on
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The i ndefiniteness rejection of
clains 2-4, 12-14, and 18 under
35 U.S.C. 8 112, second paragraph

Hol ding that a claimis unpatentable for indefiniteness
under 35 U.S.C. 8§ 112, second paragraph, requires a determ nation
that one with ordinary skill in the art would not understand the

scope of what is being clained. See, e.qg., Angen Inc. v. Chugai

Phar maceutical Co. Ltd., 927 F.2d 1200, 1217, 18 USPQQd 1016,

1030 (Fed. Cir. 1991). A claimneeds to "reasonably apprise”
those skilled in the art as to the scope of what is clained.

See, e.qg., Shatterproof dass Corp. v. Libbey-Onens Ford Co.,

758 F.2d 613, 624, 225 USPQ 634, 641 (Fed. Cir. 1985). NMbore
inportantly, the breadth of a claimis an entirely different

i ssue fromindefiniteness. In re Mller, 441 F.2d 689, 693, 169

USPQ 597, 600 (CCPA 1971); In re Gardner, 427 F.2d 786, 166 USPQ

138 (CCPA 1970). Breadth does not equate to indefiniteness.

E.g., In re Borkowski, 422 F.2d 904, 909, 164 USPQ 642, 646

(CCPA 1970).

In this case, the exam ner erred by equating breadth with
indefiniteness. As to clains 2-4 and 12-14, the examner's
position is stated as follows (answer at 3):

Clainms 2-4 and 12-14 recite "a conbi natori al
m ni m zation techni que", "stochastic annealing" and "a

genetic algorithnt respectively. However, the clains
fail to clearly define such limtations in the clains.
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It is not clear as [to] how the conbi natori al

m ni m zation techni ques are perforned.

Based on the foregoing, it is not evident why the exam ner
found that the terns "conbinatorial mnimzation technique,"”
"stochastic annealing," and "genetic algorithm have to be nore
clearly explained in the clains. It is not the function of
claims to define the neaning of terns. Rather, that is the role
of the witten specification.

The followi ng discussion in the exam ner's answer at page 4
reveal s nore what the exam ner had in mnd

Appel lant['s] argunent is not persuasive. The

"stochastic annealing" and "a genetic algorithnm are

broad ternms well known in the art. There are different

met hods for perform ng such "stochastic annealing” and

"a genetic algorithn functions. The clains are

interpreted in the broad sense that appellant is

intended to claimall the "stochastic annealing” and "a

genetic algorithnt nethods instead of the particul ar

met hod as disclosed in the specification. The clains

fail to clearly define the "stochastic annealing" and

"a genetic algorithnf nethods as recited in the

specification. Accordingly, the clains are considered

as vague, and indefinite.

From t he above- quoted explanation, it is evident that the
exam ner had no difficulty understandi ng what each of the terns
means. |Instead, the exam ner found fault with the appellant's
not limting the clainmed invention to any particul ar kind of
stochastic annealing or a specific genetic algorithm But that

is confusing breadth with indefiniteness. Wth the broad
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| anguage in the clainms, the clainms would cover any kind of
stochastic annealing and any type of genetic algorithm The
met es and bounds of the clainmed invention are reasonably clear.
The exam ner's view that clains 2-4 and 12-14 are vague and

indefinite i s erroneous.
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As for claim18, the examner is also erroneous in finding
that the claimis vague and indefinite. On page 3 of the
examner's answer, it is stated:

Claim18 is rejected under 35 USC 112, second

par agraph, as being inconplete for omtting essenti al

steps, such om ssion anpbunting to a gap between the

steps. See MPEP 8§ 706. 03(f).

The above-quoted statenent of the examner fails to
adequately set forth the basis of his finding that claim18 is
"inconplete for omtting essential steps." Wat is inconplete?
Wi ch essential steps have been omtted? Wy are they essential?
Absent such information, it cannot be said that the exam ner has
made out a prima facie case that claim 18 is vague and
indefinite. On page 5 of the answer, when responding to the
appel l ant's argunents, the exam ner provided the follow ng
expl anat i on:

The claimis totally functional for the reasons that

the claimrecites "A nethod for . . . . ". Qher than

the for use function, there is no nethod step recited

in the claim
Thus, it appears that the examner is not really of the view that
certain particular or specific steps known to the exam ner have
been omtted fromthe claim He does not indicate what are the

so called mssing steps. Rather, the examner finds that claim

18 as a nethod claimactually includes "no" nethod step.
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We disagree with the exam ner that claim 18 contains no
met hod steps. It should be noted that the appellant need not use
words the exam ner would prefer to use, or a claimformat with
whi ch the exam ner is nore use to seeing or confortable with

Claim 18 is reproduced bel ow

18. A method for halftoning an i mage by nodul arly

addressi ng an ensenbl e of two-dinensional binary

patterns, each pattern corresponding to one density

level of a digital inmage signal to select bits to form

a hal ftone i mage, the ensenble of halftone patterns

bei ng correl ated and havi ng m ni mrum vi sual nodul ati on,

the ensenbl e of patterns being generated simultaneously

by m nim zing an ensenbl e cost function.

In our view, claim18 includes at |east the foll ow ng steps,
witten in alternative form

1. nmodul arly addressi ng an assenbl e of two-di nensional
bi nary patterns;

2. correlating the ensenble of hal ftone patterns;

3. generating the ensenbl e of patterns sinultaneously.

Each of the foregoing features is necessary before claim18
can be said to be nmet or anticipated by any prior art reference.
There are many ways to draft a nmethod claim including many ways
to set forth the nethod steps required. W know of no authority

whi ch requires an applicant to begin each recital of a nethod

step by the "ing" formof a verb.



Appeal No. 96-0113
Appl i cation 07/848, 779

In any event, it is not the case that a claimneeds to
recite each and every el enent needed for the practi cal
utilization of the clainmed subject matter. W follow the stated

position in Hughes Aircraft Co. v. United States, 640 F.2d 1193,

1197, 208 USPQ 785, 789 (Ct. d. 1980), that a basic principle of
patent law is that "it is not necessary to claimin a patent
every device required to enable the invention to be used.”

The rejection of clainms 1-7 and 11-18
as being anticipated by Sullivan '501

In his answer on page 3, the exam ner stated that the
anticipation rejection of clains 1-7 and 11-18 "is set forth in
the prior Ofice action paper nunber 13.” 1In that connection, in
Paper No. 13, which is the the final rejection of the clains, the
exam ner stated only (on page 2): "Cains 1-7, 11-18 are
rejected under 35 U . S.C. 8§ 102(b) as being clearly anticipated by
Sullivan et al. '501." There, the exam ner nmade no findings with
respect to any rejected claim except for finding (Paper No. 13,
at 4) that "the use of 'sinultaneously' function as recited in
the clains is old as shown by Sullivan et al '501." For the
anticipation rejection under 35 U.S.C. § 102, no other feature of
any rejected claimwas addressed in the final Ofice action,
even though each claimincludes various other features.

Section 102 of Title 35, United States Code begins:

-0-
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"A person shall be entitled to a patent unless --

The | anguage is not anbi guous but quite clear. The exam ner
has the initial burden of establishing prima facie anticipation
by com ng forward with evidence tending to disprove novelty.

In re Wlder, 429 F.2d 447, 450, 166 USPQ 545, 548 (CCPA 1970).

A prima facie case neans the evidence of prior art would
reasonably all ow the concl usion the exam ner seeks and conpel s
such a conclusion if the applicant produces no evidence or

argunent to rebut it. In re Spada, 911 F.2d 705, 707 n. 3,

15 USPQ@d 1655, 1657 n.3 (Fed. Cr. 1990).

"Rejection for anticipation or lack of novelty requires, as
the first step in the inquiry, that all the elenents of the
claimed invention be described in a single reference.” In re
Spada, 911 F.2d 705, 707 n.3, 15 USPQd 1655, 1657 n.3 (Fed. Cr
1990). Anticipation of a claimunder 8 102 can be found only if
the prior art reference discloses every elenent of the claim
In re King, 801 F.2d 1324, 1326, 231 USPQ 136, 138 (Fed. GCr
1986). In that regard, note also that what a reference discloses

is a question of fact. Panduit Corp. v. Dennison Mg. Co., 810

F.2d 1561, 1579 n.42, 1 USPQ2d 1593, 1606 n.42 (Fed. GCr.), cert.
deni ed, 481 U. S. 1052 (1987).

Wthout findings fromthe exam ner on just how Sullivan '501
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di scl oses or describes every feature of any rejected claim it
cannot be said that a prinma facie case of anticipation has been
established for that claim |In this case, that is true for al

of claims 1-7 and 11-18. Wthout the necessary findings and
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expl anations on how each claimreads on Sullivan '501, the
exam ner's holding of anticipation is wthout basis.

In the absence of a prima facie case of anticipation, the
appellant is under no obligation to set forth any counter
argunent or rebuttal evidence. The burden has not shifted to the
appel l ant to nake such a response, and reasonably so. W thout
the examner's initial findings, there is no target or point with
whi ch the appellant can take issue with. To shift the burden to
t he appel |l ant under such a circunstance to identify features
whi ch he contends are not disclosed by the allegedly anticipatory
reference is tantanount to requiring the appellant to denonstrate
patentability, contrary to the principle of 35 U S.C. § 102.

Mor eover, procedural due process and 35 U S.C. § 132 of the
patent statute require that applicants be adequately notified of
the reasons for the rejection of clains so that they can decide

how to proceed. 1n re Ludtke, 441 F.2d 660, 662, 169 USPQ 563,

565 (CCPA 1971). Accordingly, we do not take the view that the
appel I ant has conceded a | ack of novelty of all claimfeatures

t he appel | ant happens to not have addressed in the appeal brief.

I nstead, for the foregoing reasons, we conclude that the exam ner
has failed to put forth a prima facie case of |ack of novelty.

In the alternative, even if it is assuned that all features
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except the sinultaneous function have been conceded by the
appel l ant, the several findings nade by the exam ner as to the
"simul taneous generation” feature for the correlated bit patterns
are erroneous. In the answer at 6, the exam ner stated:

Sullivan et al further disclose at colum 6 lines 6-11
that "A conputer program witten in the fortran
program | anguage, for perform ng the above steps is

i ncluded in Appendix A This program was executed on a
CRAYII TM super conputer to produce a set of 256

m ni mum vi sual noi se binary bit patterns, correspondi ng
to 256 density levels." Sullivan et al clear[ly]

di scl ose the "sinultaneously" function as recited in

t he cl ai ns.

Furthernore, on page 7 of the answer, the exam ner stated:

The prior art Sullivan et al '501 show in figures 3, 6,
and 8 the sinultaneously function as relied by the
appellant. Sullivan et al '501 al so disclose the use
of CRAYI|I TM super conputer to produce a set of 256

m ni mum vi sual noi se binary patterns, which is the sane
as the super conputer as disclosed by the appell ant.
Accordingly, the clains are not patentable over
Sullivan et al '501.

The appellant is correct that the exam ner's reading of the
figures of Sullivan '501 is wong and that the exam ner has
confused generation of the stored bit patterns with the making
use of those stored bit patterns to generate a hal ftone inmage.
As is correctly noted by the appellant in the reply brief at 2:

Figures 6 and 8 show the hal ftone i nage processing
techni que using the halftone bit patterns, they do not

show the bit patterns being generated simnultaneously

(Figure 3 is a graph show ng the human vi sual response
function). As described at Col. 6, line 33, the
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"graphics generator” 10 in Figure 6 is an input device

such as a personal conputer progranmed to generate

graphics, not a device to generate the bit patterns.

The generation of the bit patterns used in the

menory 34 is described in the specification at Col. 5,

line 42 to Col. 6, line 28.

We al so agree wwth the appellant that there is nothing to
show t hat the conputer programin Appendix A of Sullivan '501
generates or calculates all of the bit patterns sinultaneously.
The fact that a superconputer has been enployed in Sullivan '501
does not mean the bit patterns are generated sinultaneously. A
super conput er possi bly may have sufficient conputing power to
generate the bit patterns sinultaneously, but that does not
constitute a teaching, for anticipation purposes, that
si mul t aneous generation of bit patterns in fact is done. The
examner is erroneous in finding that Sullivan '501 "provides the
"simul taneously' function as recited in the clainms" (supplenental
answer at page 2).

For the foregoing reasons, we wll reverse the rejection of
clains 1-7 and 11-18 under 35 U. S.C. 8 102 as being antici pated
by Sullivan '501.

The rejection of clains 1-7 and 11-18

under 35 U. S.C. 8§ 103 as unpatentabl e
over Daly or Sullivan '517, in view of Parker

On page 4 of the answer, the exam ner states that the

obvi ousness rejection "is set forth in the prior Ofice action
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paper nunber 13." In paper nunber 13, i.e., the final rejection,

t he exam ner explained his prima facie case as follows (page 3):
Clains 1-8, 11-18 are rejected under 35 U S. C

8 103 as being unpatentable over Daly et al or Sullivan
et al '517 in view of Parker et al.
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See the protest under 37 CFR 1.191(a) for
detail[ed] explanation of the 35 USC 103 rejections.
Al t hough Daly, or Sullivan et al and Parker et al

do not recite the set of patterns being generated

sunul t aneously, the program shows in Sullivan et al

'517 indicating that the patterns can be generated by

conputer sinultaneously. It would have been obvious to

generate the patterns sumnul taneously by a conputer as
recited in the clains.

Al t hough the clains 1-8 and 11-18 are all different, the
exam ner referred to themas if they were the sane by noting only
a common di fference between all of the rejected clains and the
applied prior art. That is so despite the exam ner's expressly

ackow edgi ng (answer at 3) that under Grahamv. John Deere Co.,

383 U.S. 1 (1966), the factual inquiries needed for establishing
obvi ousness under 35 U. S.C. 8§ 103 include "ascertaining the

di fferences between the prior art and the clains at issue."

Wt hout having ascertai ned and made known the findings as to al
di fferences between each claimand the prior art, the exam ner
coul d not have conducted an appropri ate obvi ousness anal ysi s
under 35 U.S.C. 8 103 for the clains. Neither can we sinply
regard that the burden has shifted to the applicant to point out
di fferences between the clained invention and the prior art and
why the differences are not such that the clained invention as a
whol e woul d not have been obvious over the applied prior art.

The initial burden is on the exam ner. W have a duty to ensure
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that the burden has been reasonably discharged. It has not.

Al t hough the exam ner stated (Paper No. 13 at 3) "[s]ee the
protest under 37 CFR 1.191(a) for [a] detail explanation of the
35 USC 103 rejection,” the protest discusses an article by
Sullivan et al. and not Sullivan '517 (U. S. Patent No.
5,214,517), and an article by Parker et al. and not Parker
(U.S. Patent No. 5,111,310). At oral hearing, however, the
appel l ant's counsel acknow edged that insofar as the obviousness
rejection is concerned, the Sullivan article can be regarded as
an equivalent of Sullivan '517 and the Parker article can be
regarded as an equival ent of Parker.

The exam ner has not made clear which alleged facts or
contentions in the protest have been adopted by himas his own
and why they would be relevant in the obviousness rationale as
contenpl ated by the exam ner. Sone of the discussions in the
protest do not have an imedi ately apparent significance in the
context of the appellant's specific clainms, such as that about
use of a single value function. The protest al so does not
address any specific clains as anended. Explanations are
necessary to work the general protest discussions into a specific
ground of rejection directed to specific clainms. In the

circunstance here, saying that for a detail ed explanation of the
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obvi ousness rejection see the protest obfuscates and nuddl es the
reasons underlying the obviousness conclusion. Note also that
while the examner's position as stated in his answer at the
bott om of page 6 appears to be that the teaching in Sullivan '517
of the use of a superconputer suggests sinultaneous generation of
bit patterns, the protest (pages 8 and 9) relies instead on
Par ker for suggesting that feature. That inconsistency further
renders unclear as to what exactly is the examner's position.

We now focus on the few findings and concl usi ons the
exam ner did make. All of the clainms on appeal require the
generation of a set of correlated two-di mensi onal binary patterns
with each pattern corresponding to one density level of a digital
input. All clains except claim17 further specify that the
patterns are simultaneously generated by mnim zing an ensenbl e
cost function. Cains 1 and 11, and the clai ns dependent
thereon, further require that the ensenble cost function is the
vari ance of non-zero spatial frequencies weighted by a human
vi sual system nodul ation transfer function.

The exam ner stated (final rejection at 3): "Although Daly,
or Sullivan et al [Sullivan '517] and Parker et al do not recite
the set of patterns being generated simultaneously, the program

shows in Sullivan et al '517 indicating that the patterns can be
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generated by conputer sinultaneously.” The exam ner further
stated (final rejection at 3); "It would have been obvious to
generate the patterns sinultaneously by a conputer as recited in
the clains." Evidently, the rationale is the following, as is
stated at pages 6-7 of the answer:

Sullivan et al '517 disclose at colum 6 |ines 23-28

that "A conputer programwitten in FORTRAN for

i npl ementing the mnimzation process is included in

Appendi x A.  This program was executed on a CRAYX- MP/ 48

superconputer to produce a set of 256 correl ated

m ni mum vi sual noi se binary bit patterns, correspondi ng

to 256 density levels.” Since Sullivan et al show in

figures 3 and 6 the pattern generation, and the use of

"correlated" or "simultaneously" generation function

provi des the sane result; it would have been obvious to

use the superconputer to performthe simultaneously

generation function by m nimzing an ensenbl e cost

function as recited in the clains.

Directly addressing the foregoi ng points nmade by the
exam ner is the inventor's affidavit under 37 CFR § 1.132. The
inventor Lawence AL Ray is also a naned co-inventor in Sullivan
'517. The affidavit discusses facts which tend to underm ne the
exam ner's conclusion that it would have been obvious to one with
ordinary skill in the art fromSullivan '517 to generate the
correlated patterns sinultaneously. The affidavit further
di scusses matters which tend to contradict the conclusory
statenent in the protest that the sequential nature of bit

pattern generation in Parker is nmerely routine optimzation for
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conput ati onal efficiency.

In light of the pertinent nature of the Rule 132 affidavit,
whi ch was submtted together with the appeal brief and was
entered into the file as Paper No. 17, the absence of discussion
by the exam ner with respect to the affidavit cannot be excused.
The exam ner made no statenent concerning this affidavit or any
indication that the affidavit has been considered. |If the
exam ner has considered the affidavit, he has not made known his
positions with regard to the points nade in the affidavit.

Moreover, to the extent the exam ner based his determ nation
on the thought that because sinultaneous generation provides the
sane result as non-sinultaneous generation, it would have been
obvi ous to enpl oy sinultaneous generation, it does not
sufficiently account for the necessary notivation to do tasks
differently. The exam ner has not provided sufficient evidence
to denonstrate that simultaneous generation of bit patterns used
for halftone imaging or a simlar technol ogy was an avail abl e
option readily appreciated by one with ordinary skill in the art.
In any event, the Rule 132 affidavit appears to indicate
ot herwi se and the exam ner has not addressed the Rule 132
affidavit.

For all of the foregoing reasons, the obviousness rejection
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under 35 U.S.C. 8 103 is not ripe for review Aremand is in
order for the exam ner to nmake findings on the differences

bet ween the clained invention of each claimand the prior art, to
make specific and clear the conclusions he draws and the
rationale he relies on, and to consider and assess the Ray
affidavit filed under 37 CFR 8 1.132. And if the examner wll
continue to rely on discussions in the protest, it should be

expl ained (1) why a single value function would be anenable to

si mul t aneous cal cul ation and (2) what evidence exists to support
the notion that one wth ordinary skill in the art would be aware
that one function can be used to calculate nultiple bit patterns
sinmultaneously in the field of halftoning. The protest itself
does not constitute evidence but is nerely attorney argunent.

Concl usi on

The rejection of clains 2-4, 12-14 and 18 under 35 U S. C
8§ 112, second paragraph, as being indefinite is reversed.

The rejection of clainms 1-7 and 11-18 under 35 U. S.C. § 102
as being anticipated by Sullivan '501 is reversed.

The rejection of clains 1-7 and 11-18 under 35 U.S.C. § 103
as being unpatentable over Daly or Sullivan '517, in view of

Parker, is vacated and remanded for further exam nation by the

exam ner consistent with our opinion as set forth above.

-21-



Appeal No. 96-0113
Appl i cation 07/848, 779

-22-



Appeal No. 96-0113
Appl i cation 07/848, 779

This application, by virtue of its “special” status,
requires an imedi ate action, MPEP 708.01(d). It is inportant
that the Board be inforned pronptly of any action affecting the
appeal in this case.

REVERSED AND REMANDED

JERRY SM TH )
Adm ni strative Patent Judge )
)
)
)
JAMESON LEE ) BOARD OF PATENT
Adm ni strative Patent Judge ) APPEALS AND
) | NTERFERENCES
)
JAMES T. CARM CHAEL )
Adm ni strative Patent Judge )
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Thomas H. C ose
East man Kodak Conpany
Pat ent Legal Staff

Rochester, New York 14650-2201
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