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Summary of Facts and Submissions

0741.D

The appeal is directed against the decision dated

5 Septenber 1991 of the Opposition Division of the EPO
revoki ng the European patent No. 0 148 609, (granted on
t he basis of European patent application

No. 84 308 707.3), on the grounds that the subject-
matter of granted Claim1 does not inply an inventive
step with regard to the docunent hereinafter referenced
(1) and that the independent clains of the auxiliary
request contain subject-matter which extends beyond the
content of the application as filed (Articles 52(1), 56
and 123(2) EPC).

The three oppositions were based on the foll ow ng
docunent s:

(1): "Performance Characteristics of MJLTI-GROOVED TUBE
for Air-conditioners” in the FURUKAWA El ectric
Revi ew, Nov. 1981, No. 73, pages 205 to 210 (the
English translation was published after the
priority date 28 Decenber 1983 of the contested
patent, in the FURUKAWA El ectric Revi ew,
Dec. 1984, pages 71 to 76)

(2): JP-U55-180186

(3): US-A-4 480 684, published on 6 Decenber 1984 and
claimng the priority date 6 May 1979 of a
Japanese application No. 54-65952

(4): Conference of Daikin of 9 April 1982, pages 1 to
11

(5): JP-A-62-25959, together with a French translation
of the publication dated 5 June 1987 of the
correspondi ng application before exam nation and
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mentioning a publication date of 7 July 1979 for
the application after exam nation

(6): US-A-4 044 797

(7): A prior use (4 docunents).

1. Claim1l as granted reads as foll ows:

"A heat-transfer tube having spiral grooves on its

i nner surface, wherein the ratio of the depth of said
grooves to the inside dianeter of the tube is between
0.02 and 0.03, the helix angle of said grooves to an
axis of the tube is between 7° and 30°, the ratio of

t he cross-sectional area of respective grooved section
to said groove depth is between 0.15 and 0.40; and the
apex angle in cross-section of a ridge |ocated between
sai d respective grooves is between 30° and 60° whereby
t he grooved inner surface is adapted to phase
transition of fluid flow ng inside the tube."

L1, The Appel |l ant (Patentee) | odged the appeal on
5 Novenber 1991 and paid sinultaneously the appeal fee.
The Statement of G ounds was received on 14 January
1992.

The Respondents | to IIl (Opponents |I to Ill) filed
replies on 23, 8, and 30 May 1992, respectively.

| V. In response to a conmmuni cati on dated 13 Septenber 1993
of the Board pursuant to Article 11(2) RPBA, the
Appel I ant submitted on 28 Cctober 1993 two full sets of
clainms, as Auxiliary Requests | and Il, and new
pages of the description.

0741.D Y A
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Oral proceedi ngs took place on 16 Novenber 1993. During
t hese proceedi ngs, Respondent | submitted the abstract
of Docunment (3). The Appellant also withdrew his first
auxiliary request and requested to replace it with the
above Auxiliary Request Il as a single auxiliary
request .

Claiml1l of this auxiliary request has the follow ng
wor di ng:

"A heat-transfer tube having spiral grooves on its

i nner surface, wherein the ratio of the depth of said
grooves to the inside dianeter of the tube is between
0,02 and 0,03; the helix angle of said grooves to an
axis of the tube is between 7° and 30°; the ratio of
the cross-sectional area of respective grooved section
to said groove depth is between 0,15 and 0, 40; and the
apex angle in cross-section of a ridge |ocated between
sai d respective grooves is between 30° and 60°, whereby
the grooved inner surface is adapted to phase
transition of fluid flowng inside the tube, with the
exception of a heat-transfer tube in which the helix
angl e of said grooves to an axis of the tube is 10°,
the ratio of the cross-sectional area of respective
grooved section to said groove depth is 0,3 to 0,4, and
t he apex angle in cross-section of a ridge |ocated

bet ween said respective grooves is 57°."

The Appellant's subm ssions were essentially as
foll ows:

By claimng the ranges of four paraneters, the present
invention defines a tube lying within a well-defined
field, which solves the specific problemnentioned in
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colum 2 of the description of the contested patent.
The nost inportant feature is the ratio S/ H, which
achieves a surprising effect in conbination with the
ot her paraneters: As shown in Figure 7 of the patent,
when the clai ned opti mum cross-sectional area of the
grooves is chosen, the flowng liquid uses the whole
surface of the grooves and remains as thin as possible
when flowi ng over the top of the ridges. It is the
Appel I ant, who has for the first tine realised the

i nportance of this paranmeter S/H for the solution of
t he probl em underlying the present invention.

Docunent (1) represents the closest prior art. However,
for two main reasons, it is not possible to derive
technical information fromPhoto 1 of this docunent:
First, it cannot be considered as being nore than a

di agrammatic or at |east a crude photographic
representation of tubes and, noreover, nothing

i ndicates that the tubes of Photo 1 correspond to tubes
havi ng the values of Table 1. In the English version of
this docunment, it is only stated that "the typica
shapes of ...grooves", that is to say only exanples,
"are shown in Photo 1". The article "the" is further

m ssing in the Japanese version, the only one published
before the priority date of the contested patent. Thus,
only certain exanples of shapes are given in Photo 1
exanpl es which coul d have been phot ographed from nodel s
and not fromreal tubes. Therefore, reliable

i nformati on concerning nunerical val ues cannot be taken
fromthis photo. Mreover, contradictions appear
between Photo 1 and Table 1, so that reasons exist to
assunme that the tubes according to Photo 1 do not
correspond to the tubes defined in Table 1 in respect
of their dinmensions. Afirst contradiction appears with



0741.D

- 5 - T 0857/91

the ratio S/H, which has the value 0.33 when cal cul at ed
by the Respondents on the basis of a high magnification
of Photo 1, but a different value, nanely 0.46 to 0.47
i s obtained when only the dinensions given in Table 1
are used to calculate this ratio, as shown in the
Statenent of Gounds , pages 2 and 3. A second
contradiction concerns the nunber of grooves: A

cal cul ation based on the fin top pitch neasured on the
enl arged photo results in a groove nunber of 60,
whereas Table 1 nmentions a nunmber of grooves of 48 for
t he tube B.

Therefore, it is not justified to conbine the val ues of
Table 1 with data from Photo 1. Reference was made in
this respect to the decisions T 204/83, QJ EPO 1985,
310 and T 56/87, QJ EPO 1990, 188 of the Boards of

Appeal .

Since neither Table 1 nor Photo 1 of docunent (1) gives
all the necessary information with respect to the four
cl ai med ranges of paranmeters, a tube according to
granted Caim1l is not anticipated by the disclosure of
t his docunent.

Each of the three exanples of tubes given in Docunent
(2) shows only a few paraneters of Claim1, but not al
the paraneters in conbination

Docunents (3) and (5) were published after the priority
date claimed by the contested patent and, thus, do not
formpart of the prior art. The Japanese abstract of
docunent (3) filed during the oral proceedi ngs

di scl oses geonetrical figures which are not inside the
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clainmed field and, further, it is not possible to
det erm ne whether this abstract was prepublished.

I n Docunent (4), the information taken from Photo 2 is
contradictory to what is said in Table 1. Thus, the
reasons advanced to disregard docunent (1) apply also
to this docunent. Moreover, it has not been proven that
the content of this docunent, which has been published
after the priority date of the present patent,
corresponds to what has been told during the
conf er ence.

Wth respect to Docunent (5), its French translation

i ndi cates indeed a previous date of publication of the
Japanese application, but the content of this Japanese
docunent has not been subnmitted by the Respondents and
the French translation is not certified. Thus, this
docunent is doubtful and should not be considered.

Mor eover, the teaching of this prior art does not
suggest the present invention, since the average w dths
WL and W2 of respectively the grooves and ridges are
not related to a cross-sectional area, but to a |linear
di mrension. What is looked for in this prior art is the
condition W > W2, so that the significance of an
average groove width alone is not recognised.

Docunent (6) teaches the use of multi-grooved tubes

whi ch have either triangular or U shaped grooves and

ri dges, but a conbination of the two shapes is not
suggested. The width of the grooves is only considered
in the case of U shaped grooves and ridges, thus

wi t hout an apex angle of the ridge. No hint is given to
conbi ne various paraneters, which apply to a given
shape, with paraneters of other shapes.
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It has not been proven that Document (7), nanely the
all eged prior use, pertains to the prior art.

The argunents of the Respondents can be summari sed as
foll ows:

Colum 2 of the first page of Docunment (1), inits
English version, clearly indicates that a |ink exists
between the Photo 1 and Table 1 of this docunent. The
pitch for calculating the nunber n of grooves nust be
taken at the base of the ridges and not at their tips,
as it has been made by the Appellant. Moreover, he has
assim | ated the ridges shown in Photo 1 to triangles in
his calculation of S/H, ignoring thereby the rounded
parts of these ridges, which reduce significantly the
cross-sectional area of the grooves. No contradictions
inreality appear, when Photo 1 and Table 1 are
conpared, so that they can be conbi ned. One inventor of
t he contested patent confirned this fact by conbining
them Since the tube B of Photo 1 shows paraneters
which fall inside the clained ranges, the

subj ect-matter of the granted Caim1l is not novel.
Docunents (3), (4) and (6) also disclose ranges of

val ues or exanples of tubes, which destroy the novelty
of the subject-matter of Claim1l1l of the main request.
Docunent (3), further, anticipates Claim1l of the
auxiliary request.

The use of a disclainmer, which excludes fromthe
clainmed invention a tube falling in the mddle of the
claimed ranges, is not sufficient to support the
presence of an inventive step. The paraneter S/ H per se
has not been disclosed, but, since it corresponds to
the average groove width in nost cases, it is nothing
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nore than a new fornul ati on of a known paraneter

Ei t her Docunent (2), which enphasises the inportance of
the ratio Wp, Whbeing the width at the bottomof a
groove and p the pitch, or Document (5) with its
condition WL > W2 discloses directly or indirectly this
paraneter. Figure 10 of docunment (6), also, shows the

i nfluence of the width of the grooves for the heat
transfer, whereas the relationship between the apex
angle and the heat transfer is shown in Figure 9, so
that a consideration of both paranmeters, width of the
groove and apex angle, is suggested to inprove the heat
transfer rate. It is also pointed out that in daiml
of each request of the Appellant, no information is

gi ven about the shape or width of the ridges. The
subject-matter of each Caim1l1 cannot, therefore, inply
an inventive step.

The Appel |l ant requested that the decision under appeal
be set aside and that the patent be nmaintained as
granted or in accordance with the second auxiliary
request filed with the letter dated 25 Cctober 1993.

The Respondents requested that the appeal be di sm ssed.

Reasons for the Decision

1

0741.D

The appeal is adm ssible.
Procedural Matters
During the oral proceedings, the Appellant has raised

an objection to Docunents (3), (4), and (5), arguing
for the first time that it has not been proven that any
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one of these docunents constitutes prior art according
to Article 54(2) EPC, so that oral proceedings should
be postponed and the proceedings continued in witing
if the Board considers taking any of these docunents

i nto account .

In particular, he has objected in respect of Docunent
(5) that the French translation was not certified and,
noreover, that it relates to the Japanese application
after exam nation, which was published after the
priority date of the patent in suit. Only the
correspondi ng application before exam nation was
publ i shed before this date. Thus, docunent (5) as

subm tted shoul d not be considered, since it is not
prior art under Article 54(2) EPC. Relating to the
certification of the translation, the Board woul d poi nt
out that this objection was raised by the Appellant at
the very last stage of the procedure, nanely during the
oral proceedings, although all the tinme before, nanely
during nore than four years, the Appellant has hinself
consi dered and di scussed the content of this docunent,
gi ving consequently the inpression that he treats it as
a valid prior art. Mreover, according to international
patent law, it is only possible to restrict the content
of an application, and not to extend it, since no

subj ect-matter can be added to the content of the
application as filed. Thus, all information which is
found in the application after exam nation, in the
absence of any substantial evidence being put forward
by the Appellant, can be assuned to have been present
in the application before exam nation. For this reason,
the Board has no reason not to consider the French
transl ation of the Japanese docunent as being part of
the prior art. The Board would also point out in this
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respect that according to established Board of Appeal
case law, (see for exanple paragraph 2 of T 574/91 of
3 August 1993, not published), it is incunbent on the
parties to nmake clear as early as possible that indeed
objections are raised on matters of fact. A failure to
do so may, as in the present case, result in the

obj ection being di sregarded.

Main Request

0741.D

Novelty of the subject-matter of Claim 1

From Docunent (1), heat-transfer tubes adapted to
phase-transition of fluid flow ng inside the tube and
having on their inner surfaces spiral grooves are
known. These inner-surface-grooved tubes show hi gher
transfer performances than the conventional snooth

t ubes.

On the first page of Docunent (1), a photo, hereinafter
referenced as Photo 1, shows three transverse cross
sections of sectors of tubes, referenced respectively
Types A, B and C, each type having grooves with a
particul ar shape. The second type, nanely Type B, is
nore particularly considered in the present case and
shows ridges, which are alnost triangular, separated by
al nost trapezoi dal grooves, the junctions between

ri dges and grooves as well as the tips of the ridges
bei ng rounded. Table 1, which is just under this photo,
gi ves the outer dianeter (Do), the bottomthickness
(t), the groove depth (H), the nunmber of grooves (n)
and the helix angle (&) of each type of tube. For the
Type B, the values are respectively:
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Do =9.52m; t =0.35mMmm; H=0.20; n =48 ; & =
10°

Having Do, t and H, the inner dianeter (D) of Type B
can be found:

D =Do - 2(t + H = 8.42 mm
so that the ratio HD = 0.0237.

Therefore, a tube according to Type B of Docunment (1)
has al ready two paraneters, nanely the ratio H D and
the helix angle, inside the correspondi ng ranges of
Claim1l of the contested patent. Two paraneters are

m ssi ng, which could be deduced from Photo 1.

However, according to the Appellant, a photo is nothing
nore than a schematic representation, so that no

di mrension can be taken fromit. This view cannot be
foll owed by the Board:

A schematic representation is made by a draught sman,
who can have a w de range of ains when drafting an

obj ect. For exanple, he can confine his drawi ng either
to the essential features, the general design of the
object, or to the geonetrical dinensions as is the
case, for exanple, in Figure 1 of Docunent (1); He can
al so only represent the principle of the object. Hence,
a schematic representation is not always to be

consi dered as an exact representation of an object,

unl ess other information offers a basis for this
assunption. A photo, by conparison, is an independent
reproduction of an object and, thus, has normally to be
regarded as an exact representation of the object.

| ndeed, in particular cases, for exanple with artistic
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photos, the representation can be influenced by the
user of the canera, but, as far as a technical teaching
is concerned, it is to be expected that an exact
representation is | ooked for, especially when a photo
is used in preference to a drawing. In the present

case, this conclusion is all the nore probable, since
the informati on which is sought, nanely the apex angle
and the cross-sectional area of the grooves, requires a
transverse cross section of the tubes, as is given by
Photo 1, at the bottomof which it is expressly

i ndi cated that transverse cross sections are shown and
not only shapes.

3.3 Mor eover, contrary to the opinion of the Appellant,
i ndications are given in Docunent (1) that the data of
Tabl e 1 concern the tubes shown in Photo 1. As already
seen above, this photo shows three tubes referenced
Types Ato C, and Table 1 contains three |ines of
di mensi ons, one for each expressly referenced type.
Moreover, on the first page of Docunent (1), it is
i ndi cat ed:

"The Multi-Gooved tubes are the tubular products with
a nunber of fine spiral grooves on their inner surface,
t he typi cal shapes of which are shown in Photo 1. Al so,
the specification for their dinensions are shown in
Table 1 and ...".

Thus, in addition to the Iink nade by the sane
mentioned references Ato C of the tube types, another
clear link between Table 1 and Photo 1 is given by this
passage. It would not be substantially nodified when
the article "the" applied to the typical shapes is
omtted, as was alleged by the Appellant in the oral

0741.D Y A
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proceedings to be the case in the original Japanese
docunent .

The contradictions put forward by the Appellant are not
denonstrated and, therefore, values of the tube

di scl osed by Docunent (1) can be obtained by conbining
information from Table 1 and Photo 1 of this docunent:

(a) Concerning the ratio S/H:

In his calculations, the Appellant has used a
formula, which shows that he has assimlated the
ridges shown in Photo 1 to triangles having the
apex angle and the height nentioned in Table 1. By
doi ng so, he has neglected the rounded parts of
the ridges, so that the corresponding triangles
are well inside the cross-sectional areas of the
ri dges and do not follow the boundaries |ines of
the ridges. The cross-sectional area S of the
grooves is thereby artificially and significantly
i ncreased. The planineter nmethod foll owed by
Respondent 111 for neasuring this area on the

enl arged photo is nore convincing and gives an S/ H
val ue of 0.33 mm which approaches the value 0. 34
obt ai ned by Respondent 11, who has neasured the
average width Wof a groove on the photo, (This

wi dth corresponds to the ratio S/Hin a trapezium
and the grooves of the photo show trapezoi dal
shapes with opposite rounded parts at the angles,
whi ch count er bal ance each other). These val ues are
further not far fromthe value 0.377 nm cal cul at ed
by one inventor of the present invention, who has
conbi ned, wi thout raising any objection, val ues of
Table 1 with the width of the groove bottom
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nmeasured on Photo 1, as can be seen in a
declaration of this inventor made during the USA
procedure and filed by the Appellant in the

opposi tion procedure. These values are well inside
the clained range of the ratio S/H, so that they
would remain within this range, even if a margin
of error for the nmeasurenents is admtted.

Concer ni ng the nunber of grooves n:

Photo 1 shows a very partial cross-sectional view
of the tubes and only five grooves are shown for
the Type B tube, so that it is not easy to
determ ne exactly the exact nunber of grooves,

whi ch concerns the whol e tube, and not only a
particular part of the tube, for exanple a groove,
as was the case for the nmeasurenents above.

Mor eover, an exam nation of the cal cul ati ons nmade
by the Appellant for this purpose shows that these
are based on doubtful values. On the magnified
Photo 1 filed by Respondent Il with his grounds
of opposition and used by the Appellant, the ridge
top pitch, when nmeasured, is 23 nmor nore.

Anot her neasurenent made by the Board on the whol e
photo, that is to say between the five grooves,
gives a length between 117 and 118 mm which

di vided by five, gives a pitch between 23.4 and
23.6 mm confirm ng thereby that the (nagnified)
ridge top pitch is between 23 and 23.6 mm and not
22 mm as used by the Appellant. A reduction
coefficient V has also to be applied to obtain the
real values from neasurenents on the magnified
photo. It has been cal cul ated by Respondent I
from measurenents of the groove height and, then,
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used by the Appellant, but the obtained value is
not accurate enough and shoul d be near 0.022 and
not 0.02. Measuring, for exanple, the bottom wall
t hickness, the limts of which, contrary to those
of the groove height, are clear on Photo 1, a
reduction coefficient V = 0.35 mm 16 nm = 0. 0219
i s obtained. Then, applying with these two nore
accurate val ues the cal cul ati ons of the Appellant,
a groove nunber n between 51 and 52 is obtained,
not far fromthe value 48 of Table 1. Hence, no
contradi ction appears.

The apex angle (&) of the ridges neasured from Photo 1
Type B, lies between 51° and 54°, thus inside the range
of contested Claim1l1. The Appellant has not contested

t hi s measurenent per se.

Thus, the follow ng values are obtained for the tube,
Type B, shown in Docunent (1):

HD = 0.0237 ; &4 = 51°to 54°; & = 10°; S/H = 0.33.

Since such a tube falls within the field defined by
Claim1, it anticipates the subject-matter of this
Claim which is, therefore, not new (Articles 52 and 54
EPC). For this reason, the main request cannot be

al | oned.

Auxiliary request

0741.D

Claim1l1l of this request anends Claim1l as granted by
excl udi ng tubes corresponding to tube B disclosed in
Docunent (1) fromthe scope of the claim The
subject-matter of this disclainmer was not disclosed in
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t he application of the contested patent, as fil ed.
However, since it is known froma relevant state of the
art, namely Docunent (1), at the date of filing of the
present patent, it may, according to the jurisprudence
of the Boards of Appeal, be excluded w thout objection
under Article 123(2) EPC, see in this respect the
decisions T 04/80 (QJ 82, 149) and T 433/86 and

T 105/ 87 (not published).

Novelty

Wth this disclainer, the subject-matter of daim1lis
new with respect to Docunment (1). The Respondents have,
however, objected novelty of this subject-matter in the
I ight of other docunents, such as docunents (3), (4)
and (6).

However, there is no need to consider this objection
since Caim1 cannot be allowed for |ack of inventive
step in the light of Docunent (1), as set out bel ow

Inventive step

Wi | st according to established Board of Appeal case
law, e.g. as expressed in the above cited decisions, it
is permssible to exclude a special state of the art
fromthe clainmed invention by nmeans of a disclainer in
order to establish novelty, it has al so been
established that such a disclainmer cannot make an

obvi ous teaching inventive, see T 170/87 (QJ 89, 441).
In other words, it nust be exam ned whether the

di scl ai med subject-matter constituted an "acci dent al

di scl osure". However, an "accidental disclosure" neans
that the disclosure is directed to a different purpose,
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solves a different problem and has no bearing on the
probl em and sol uti on addressed by the invention. This
is clearly not the case here.

It has been admtted by all the parties that the
closest prior art is represented by Docunment (1). In
its English translation, page 72, |ast paragraph of the
right-hand colum, the heat transfer rate is stated to
be inmproved "by the effect of enlarged inner surface
area due to the grooves processed inside and that of

t he grooves thenselves (effect of prompting the
generation of turbulent flow, capillary phenonmenon
etc.) superposed on it". The person skilled in the art,
thus, receives a hint that by inproving the total inner
surface area of the tube and nore particularly the
surface area of the grooves good results for the heat
transfer are possible.

The tubes used for the tests in Docunent (1) have an
outer dianmeter of 9.52 nm and groove depths of 0.20 mm
or 0.15 mm Al the docunents cited in the procedures
show t hat these di nensions are those, which are the
nost conmon. Considering the first range of val ues of
the contested Claim1l, nanely the range of ratio HD,
a graph D = f (H shows that the condition

0.02 <HD <0.03inplies, in fact, a groove depth H
between 0.16 mm and 0.27 nm for tubes having the nost
usual outer dianmeters, nanely those between 9 and

10.2 mm Wth tubes having larger dianeters, that is to
say up to 12 mm the graph shows that a depth of not
nore than approximately 0.35 nmmfulfils the condition.
Since it is well known in the technical field that,
with too | arge groove depths, nanely those above

0.4 mm the pressure drop of the fluid flow ng inside
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the tube is increased and adversely affects the heat
transfer rate, the use of depths fulfilling the first
condition of Claimlis therefore quite usual.

The val ues of the helix angles of the grooves to an
axi s of the tube, which are given in Docunent (1), are
25° and 10°, covering thus a wide part of the clained
range of 7° to 30° of the granted patent.

The Appel | ant has enphasi sed the inportance of the
ratio S/H for solving the probl emunderlying the
present invention, nanely to provide an inner surface
grooved tube having a higher heat-transfer rate. For
the present invention, the concept of using the
cross-sectional area of the grooves by neans of the
ratio S/His essential. However, the Appellant has

si mul t aneously recogni sed that for sinple and symretric
configurations the value of this ratio is identical
with the average groove width W.. When the grooves are
either triangular or trapezoidal, a calcul ation based
on the surface fornmula of these geonetrical shapes
shows that, effectively, the ratio SSH = WL.. Since

t hese shapes are the nost commonly used, an al nost
general identity between the paranmeters S/H and W is
consequently to be assuned.

The consi deration of this paraneter WL for the sane
purpose, nanely to inprove the heat transfer rate, is
however not new

Docunent (5), for exanple, considers this paraneter: It
teaches to inprove the heat transfer rate of a tube by
providing its inner surface with trapezoidal ridges and
grooves, because with such a shape the cross-secti onal
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area of the grooves, and thus the total inner surface
of the tube is increased. The depth of the grooves has
to be in the range between 0.2 and 0.5 mmto avoid a
pressure |oss of the flowing fluid and a pitch of the
grooves and ridges between 0.3 and 1.5 nmis said to
contribute to a good capillary effect. This pitch
corresponds to WL + W, WL and W2 being respectively

t he average w dths of grooves and ridges, neasured at
H 2. Figure 5 of this prior art shows that the best
heat transfer is obtained when the ratio WL/ W2 i s near
the value 2 and this good result is attributed - see
page 7 - to the fact that the quantity of |iquid taken
by the grooves increases with the average width of the
grooves. This docunent, further, recommends the use of
spiral shapes of grooves and ridges, since the flow ng
fluid receives thereby a rotating force along the wall
pi pe, inproving further the heat transfer rate. A helix
angle of 10° is nentioned, which is inside the range
given in Caim1l of the contested patent.

Starting fromthe multi-grooved tubes known from
Docunent (1), the person skilled in the art receives,
therefore, from docunent (5) a clear teaching to
consi der the average width of the grooves as an
essential paraneter. It is equivalent to the
cross-sectional area of the groove, and, when this
width is increased within certain limts, the heat
transfer is inproved. Mreover, docunment (5) teaches
that this paranmeter has to be considered together with
ot her paraneters such as the groove depth, the helix
angl e and the groove pitch, all paraneters which are
nmentioned in Docunment (1), the groove pitch being
equi val ent to the nunber of grooves. The val ues or
ranges given in Docunent (5) for these paraneters are
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within or overlap the ranges of the sanme or equival ent
paraneters of the contested Claim1l (see Point 3.2).

The sol e paraneter, which is not nentioned in Docunent
(5), is the apex angle of the ridges. However, it has
been seen that the tube B shown in Docunent (1) has an
apex angle, which lies within the correspondi ng range
of Caiml of the contested patent. Mreover, because
of the methods which are used to manufacture these
grooved tubes, - nmethods in which a snmooth tube is
passed over a grooving plug and netal balls are rotated
around the exterior surface of the tube, applying
pressure thereto - too narrow apex angl es cannot be
obtained without difficulties, whereas, on the other
hand, too |arge apex angles reduce the cross-sectional
area of the grooves and, thus, the heat transfer rate.
Most of the docunents cited in the procedure show that
t he cl ai ned apex angle range from 30° to 60° conprises
t he nost usual apex angl es. Docunent (6), further,

gi ves the general teaching that the sharper the apex
angle is, the higher the heat transfer rate obtained.

For all these reasons, the use of the paraneter S/Hin
conmbination with the clained ranges of the ratio HD,
the helix angle and the apex angle for defining a
grooved heat transfer tube does not inply an inventive
step. Wth the nost common shapes of grooves, this
paranmeter S/His nothing nore than a new definition of
t he known paraneter W.

The subject-matter of Claim1l represents the norma
consi derations of the person skilled in the art,
starting fromthe pipe according to Docunent (1) and
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varying the standard paranmeters to establish the limts
in which he can work.

It follows, consequently, that the subject-matter of
Claim1l of the auxiliary request does not inply an

inventive step and is therefore not allowabl e under
Articles 52 and 56 EPC.

Order

For these reasons, i1t i1s decided that:

The appeal is dism ssed

The Regi strar: The Chai r man:

N. Maslin C.T. WIson

0741.D



