The opinion in support of the decision being entered today was not witten for
publication and is not binding precedent of the Board.
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Bef ore McQUADE, BAHR and LAZARUS, Admi nistrative Patent Judges.
BAHR, Adninistrative Patent Judge.

DECI S| ON ON APPEAL

This is a decision on appeal fromthe exam ner's final
rejection of clains 1,3 and 6-30. Appellant has w thdrawn the
appeal as to claim2 (brief, page 2).* No other claimis

pending in this application.

! The withdrawal of the appeal as to claim2 operates as an
aut hori zation to cancel claim2 fromthe application. Mnual of Patent
Examni ni ng Procedure (MPEP) § 1215.03.
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BACKGROUND

The appellant's invention relates to an exchanger tube

for a heat exchanger. Caim1, the only independent claimon

appeal, reads as foll ows:

1. An exchanger tube for a heat exchanger having a
| ongi tudi nal axis, an exterior surface, and an
interior surface conpri sing:

rows of primary ribs running at an angle (")
with respect to the |ongitudinal tube axis, the
primary ribs having a radial height HL and inclined
fl anks;

rows of secondary ribs running at an angle with
respect to the longitudinal tube axis, the secondary
ri bs having a radial height H2 and inclined flanks;

channels that are delimted laterally by the
primary and secondary ribs; and

troughs that extend transversely through the
primary and secondary ribs, said troughs including
inclined flanks, wherein the troughs extend at an
angle (() with respect to the |ongitudinal tube
axi s;

wherein HlL is greater than H2.

The prior art references of record relied upon by the

exam ner in rejecting the appeal ed cl ai ns are:

Schm dt et al. (Schm dt) 5,682, 946 Nov.

1997
(filed Mar. 18, 1996)

Asaum et al (Asaum) 58- 8995 Jan. 19, 1983
(Japanese published patent application)
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Yamanoto et al. (Yamanoto) 2-161290 Jun. 21, 19902
(Japanese patent publication)

The following rejections are before us for review
(1) dains 1, 3, 6-22 and 24-30 stand rejected under 35
U S.C. 8 103(a) as being unpatentabl e over Yamanoto in view
of Asaum .

(2) daim23 stands rejected under 35 U.S.C. § 103(a) as
bei ng unpatent abl e over Yamanoto in view of Asaum , as applied
to claiml1, and further in view of Schm dt.

Reference is made to the brief (Paper No. 10) and the
first Ofice action and answer (Paper Nos. 5 and 12) for the
respective positions of the appellant and the exam ner with
regard to the nerits of these rejections.

CPI NI ON

In reaching our decision in this appeal, we have given
careful consideration to the appellant's specification and
clainms, to the applied prior art references, and to the

respective positions articul ated by the appellant and the

2 English | anguage transl ati ons of the Asaum and Yamanoto references,
prepared by the Patent and Trademark Office, are appended hereto.
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exam ner. For the reasons which follow, we cannot sustain the
exam ner's rejections.

Yamanot o di scl oses an i nner-worked heat transfer pipe
adapted for use in both evaporation and condensati on
applications, such as heat-punp applications. Yananoto
di scusses sone of the shortcom ngs of prior art heat transfer
pi pes in achieving acceptable performance in both evaporative
and condensation applications (translation, page 4). The
obj ective of Yamanoto's invention is to offer an inner-worked
heat transfer pipe that has better evaporation perfornmance
t han i nner-grooved heat transfer pipes in the prior art and
has better condensation performance than the types of prior
art heat transfer pipes discussed on page 4 of the
transl ation.

Yamanot o' s heat transfer pipe 1 conprises, on its inner
surface, a series of parallel grooves 11 separated by fins 12
that have an 18° | ead angle to the pipe axis and projections
13, which are 3/5 or less, preferably 1/5 to 1/2, the hei ght
of the fins 12, on the floor of the grooves 11. These
proj ections increase surface tension inside grooves 11 and
prevent cool ant inside grooves 11 from escaping fromthe inner
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wal I s due to cool ant vapor flowng inside the pipe. As a
result, the dry-out point is delayed to a higher dryness
regi on and evaporation performance is inproved. Condensation
performance also is inproved by increasing the heat transfer
area and turbul ence effect by the projections (translation,
pages 7-8).

Asaum di scl oses anot her heat exchanger pipe that can
sel ectively performa condensation and an evaporation in the
sane pipe at high performance (translation, page 1). Asaum's
heat exchanger pipe 1 is provided with spiral fins 2 on the
i nner surface thereof. The fins are notched (notches 4) at
the intersection with a virtual spiral in the reverse
direction (translation, page 3). As explained by Asaum
(transl ation, page 4), the spiral fins 2 increase the
effective heat exchange area; however, when continuous fins 2
are used, a liquid filmof condensation liquid can formin the
grooves 6 between the fins. The notches 4 in the fins 2
permt the condensation liquid to quickly flow down. This
i nproves condensation performance. However, as pointed out on
page 6 of the translation, a pipe with spiral notch fins,
whi | e achi evi ng good condensati on performance, i s unacceptable
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for evaporation type applications. Thus, in order to inprove
evaporation performance of the pipe, Asaum also provides
"multiple fine rough sections at about 50 to 800 p" between
fins. These fine rough sections markedly pronote "the
formation of a boiling core during evaporation"?® (translation,
page 5). The resulting pipe, having both notch fins and fine
rough sections, achieves excellent condensati on and
evaporation performance (translation, page 6).

The exam ner finds that Yamanoto discloses the invention
recited in appellant's claiml with the exception of the
recited troughs.* According to the exam ner,

[i]t is well known in the art of such textured

surface tubes to cross cut through spirally

extending ribs to formturbul ence generating

interruptions, breaking up | am nar flow and

i mprovi ng heat transfer efficiency (see Asaum et

al).® Thus, it would have been obvious to one of

ordinary skill in the art to provide such cross cut
troughs in the spirally ribbed tube of Yamanoto et

3 W understand the "boiling core" alluded to by Asaumi to be nucleation
sites for promoting or permitting nucleate boiling.

4 The fins 12 respond to the recited "primary ribs" and the projections
13 respond to the recited "secondary ribs."

5 W find no express disclosure of such a function of the notches or

cross-cuts in Asaumi. Rather, as discussed above, the stated function of the
not ches appears to be condensation |iquid drai nage.
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al. for inmproved performance [first Ofice action,
pages 3-4].

Appel I ant points out on page 3 of the brief that the
stated purpose of Yamanpbto's invention is to strengthen
surface tension on the inner face of the tube to prevent
cool ant held inside the grooves fromescaping fromthe inner
wal I s and argues that cross-cutting (notching) the grooves as
taught by Asaum woul d necessarily attenuate the desired
surface tension of the grooves and radically alter the desired
flow pattern. According to appellant, the nodification
proposed by the exam ner would result in a device which would
not act as Yamanoto intended. Thus, appellant urges that the
examner's rejection is grounded in "an inperm ssible exercise
of hindsight." After carefully review ng the conbi ned
t eachi ngs® of Yamanoto and Asaum , we find ourselves in
agreenent with appell ant.

The exam ner asserts, in essence, that a person of

ordinary skill in the art at the tinme of appellant's invention

6 The test for obviousness is what the combined teachings of the
ref erences woul d have suggested to one of ordinary skill in the art. See In
re Young, 927 F.2d 588, 591, 18 USPQ2d 1089, 1091 (Fed. Cir. 1991) and In re
Keller, 642 F.2d 413, 425, 208 USPQ 871, 881 (CCPA 1981).
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woul d have appreciated fromthe teachings of Asaum the
condensat i on- enhanci ng benefits of cross-cuts or reverse-
spiral notches in heat transfer pipes having fins and grooves
on their inner surface, such as the one taught by Yamanoto
(answer, page 4). Even accepting the exam ner's assertion,
however, such a person would al so have inferred from Asaum's
teachings (translation, page 6) that the provision of such
not ches or cross-cuts through the fins and/or projections of
Yamanot o' s pi pe woul d adversely affect the evaporation
performance of Yamanoto's pipe. 1In particular, the provision
of the notches would appear to facilitate escape of |iquid
coolant fromthe grooves in an evaporation application, an

ef fect which Yamanoto seeks to prevent.

It is clear fromthe teachings of Yamanoto that Yananoto
is primarily concerned with inproving the evaporation
performance of the heat transfer pipe and that the arrangenent
di scl osed therein (in particular, the provision of projections
in the grooves between the fins) inproves both evaporation
per formance and condensati on performance. Moreover, Yanmanoto
teaches that inner crossed-grooved pipes have unbal anced
evaporation and condensati on performance (transl ation, page
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4). Thus, it is not apparent to us why one of ordinary skil
in the art, in the absence of appellant's disclosure, would
have been notivated to nodify the Yamanoto pipe in an attenpt
to i nprove condensation perfornmance, a node in which
Yamanoto's pipe is not recognized in the art as being
deficient, by adding a feature which both Yamanoto and Asaum
appear to recogni ze woul d be deleterious to the evaporation
per formance of the Yamanoto pi pe.

In light of the above, it is our opinion that the prior
art evidence relied upon by the exam ner does not justify a
conclusion that the subject matter of claim1l as a whol e would
have been obvious at the tinme the invention was nmade to a
person having ordinary skill in the art. Accordingly, we
cannot sustain the examner's rejection of claiml1, or clains
3, 6-22 and 24-30 which depend fromclaim1, as being
unpat ent abl e over Yanmanoto in view of Asaum .

Wth regard to rejection (2), the deficiency noted above
finds no cure in the teachings of Schm dt. Therefore, we
shal |l al so not sustain the exam ner's rejection of claim 23,
whi ch depends fromclaim 1, as being unpatentabl e over
Yamanoto in view of Asaum and Schm dt.
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CONCLUSI ON

To summari ze, the decision of the exam ner to reject
claims 1, 3 and 6-30 under 35 U . S.C. 8§ 103 is reversed.

REVERSED

JOHN P. McQUADE
Adm ni strative Patent Judge

BOARD OF PATENT

JENNI FER D. BAHR APPEALS
Adm ni strative Patent Judge AND
| NTERFERENCES

Rl CHARD B. LAZARUS
Adm ni strative Patent Judge

N N N N N N N N N N N N N N

ig

10



Appeal No. 2000-1638
Application No. 08/829, 699

RI CHARD L. MAYER
KENYON & KENYON
ONE BROADVWAY

NEW YORK, NY 10004
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