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Summary of Facts and Subm ssi ons

2922.D

The appellants are proprietor of European patent
No. 0 237 164.

Claims 1, 2 and 5 of the patent were opposed on the
grounds that their subject-matter was not novel and

| acked an inventive step (Article 100(a) EPC)
essentially in view of the prior art disclosed in the
docunent s:

D1: JP-A-59-52 196

D2: US-A-3 951 328

D3: GB-A-2 133 525

D4: Article published in the "Keikinzoku Di gest",
17 April 1989

D5: Article "Process control criteria for brazing
al um num under vacuunm in Welding Journal, Cctober
1984, pages 33-39, by WL. Wnterbottom

D6: Article "Fluxless brazing of alumnunt in Welding
journal, Cctober 1973, by W Schultze and H
Schoer, pages 644-651.

During the opposition proceedings the appellants relied
on the affidavits Al to Ab.

In the decision under appeal issued on 16 July 1996 the
Qpposition Division took the view that the subject-
matter of amended claim 1l (main request) directed to

t he conbi nation of the subject-matter of clains 1 and 5
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of the patent as granted, did not define a specific
flux loading | evel considered to be an essenti al
feature for performance of the invention. Therefore,
this claimdid not neet the requirenents of Article 84
in conbination with Rules 29(1) and (3) EPC.

Also claiml of the first auxiliary request was not
found acceptabl e since there was no di scl osure of the
feature concerning a flux |oading of substantially |ess
that 175 g/nt in the originally filed application,
Therefore, the subject-matter of this claim1l extended
beyond the content of the application as filed and
consequently did not neet the requirenents of

Article 123(2) EPC

Claim1l of a second auxiliary request was directed to
t he conbi nation of the subject-matter of granted
clainms 1 and 3 and since the opposition had not been
directed against claim3 and the opponent expressly
stated that he had no objection agai nst mai ntenance of
the patent on the basis of claim1 of the second
auxiliary request, the Opposition division decided to
mai ntain the patent in this anended form

Agai nst this decision, the appellants | odged an appeal
on 16 Septenber 1996. The appeal fee was paid on

17 Septenmber 1996. Together with the statenent of
grounds which was received on 26 Novenber 1996, the
appellants filed new clains 1 in accordance with a main
and a first auxiliary request, respectively.

In a comuni cation issued with the sutmons to attend
oral proceedings, the Board, in its provisional

opi nion, considered, inter alia, that the additional
feature of the flux loading in claim1 of the first
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auxi liary request was disclosed solely inrelation to
the preferred enbodi nent of the method of making a heat
exchanger disclosed in the patent which was brazed in
accordance with the so-called "Nocol ok" brazing
process. Since the latter process appeared to inply a
specific alum nium brazing process, claim1l of the

auxi liary request, which did not include the resulting
[imtations, appeared to infringe the requirenments of
Article 123(2) EPC

Mor eover, as was al ready pointed out by the Opposition
division in the decision under appeal, in accordance
with the case | aw of the Boards of appeal all features
whi ch were necessary for solving the technical problem
underlying the patent were to be regarded as essenti al
features. Consequently, it was proposed to discuss
during the oral proceedi ngs whether these requirenments
were nmet by the independent clainms 1 in accordance with
the main and auxiliary requests filed with the grounds
of appeal .

On 9 May 2000 a third party filed observations under
Article 115 EPC, citing

D13: "On the Nocol ok brazing process”, described in the
technical journal "Light Metal Welding", Vol. 23,
No. 11, 16 Novenber 1985 (with English translation
t hereof ) and

D14: JP-A-49-114 145.

It was submtted that practically all the features of
claim1l, except for the descriptions about the use of
the brazing flux and the hydraulic diameter, were known
fromDl. Since these additional features were known
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fromD13 and D14 in relation to the purpose of the
claimed nethod, this nmethod | acked an inventive step.

Oral proceedi ngs took place on 21 June 2000 during
whi ch the appellants filed a new main request and three
auxiliary requests.

Claim 1 of main request reads as foll ows:

" A nmethod of nmaking a heat exchanger for an air-
conditioner or a refrigeration system having a
plurality of hydraulically parallel tubes each of which
has a plurality of side-by-side fluid passages (48-58),
t he passages having a hydraulic dianmeter of about
1.778mm (0.07 inches) or less, the nethod conprising

t he steps of:

(a) providing a flattened tube (20) having an interior
defined by a wall (42);

(b) formng an elongate insert (40) of slightly |esser
size than the interior of said tube, said insert
having a plurality of oppositely directed crests
(41) separated by oppositely opening valleys (43)
sufficiently proximate to each other that, when
the insert is placed in the tube, each valley (43)
and the adjacent interior wall (42) of the tube
wi |l define an elongate passage (48-58) in the
t ube;

(c) adhering a non-corrosive brazing flux and a
brazing alloy to at | east one of the interior of

said tube (20) and said crests (41);

(d) inserting said insert (40) into said tube (20)
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wi t hout disturbing said flux;

(e) bringing said interior wall (42) into contact with
said crests (41);

(f) heating the assenbled tube (20) and insert (40) to
a tenperature above the nelting point of the
brazing alloy to braze the crests to said interior
wal | ; and

(g) thereafter cooling the assenbled tube and insert."

Claim 1 according to first auxiliary request conprises
all features of claim1l of main request with the
additional features that the flattened tube (20) in
feature (a), the elongate insert (40) in feature (b),
t he non-corrosive brazing flux and the brazing all oy
(c), all relate to al um nium

Claim 1l of the second auxiliary request contains al
features of claim1l of the main request with the
additional feature in feature (c) that the flux | oading
is in an amount of the order of 5 g/nft.

According to the third auxiliary request, claim1 is
based on claim1 of the first auxiliary request in

whi ch the anpbunt to the flux loading is in the order of
5 g/ nt.

The appel l ants requested that the decision under appeal
be set aside and that the patent be maintained on the
basis of the main request as submtted at the oral
proceedi ngs or on the basis of one of the three
auxiliary requests as submtted at the oral proceedings
or on the basis of the patent as nmintained by the
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Qpposition Division (fourth auxiliary request).

The appel |l ants requested al so an adj ournnment to
consider filing a further auxiliary request in the form
of the third auxiliary request but limted to a flux
range of 2 to 5 g/nt.

The argunents devel oped in support of these requests
can be summarised as foll ows:

The Opposition Division could be followed in that there
was a prejudi ce against the use of flux brazing
techniques in relation to the manufacture of heat
exchanger tubes having a hydraulic dianeter of 1.778 mm
or less. In view of the prejudice, as further
substantiated by the Affidavits Al to A4 filed by the
appel lants, it would not be obvious in the light of the
di sclosure of D2 to use a flux brazing process to
produce a heat exchange tube to a small hydraulic

di aneter using the nmethod of D1. Once this conclusion
had been reached, D2 was of no further relevance to the
proceedings and it was certainly not proper to concl ude
that D2 necessitated a nunerical restriction to be

pl aced on the flux |oading of the nethod of claim1.
The new docunent D13, cited by the third party, rel ated
to exterior brazing and in view of the prejudice not to
apply flux for brazing small hydraulic diameter tubes
and the readily available alternative of fluxless
brazing it would not be considered by the skilled
person for solving the underlying problemof the patent
in suit.

Consi dering the requirenents of Article 84 EPC, the
conpet ent addressee of the specification would
i medi ately recogni se that the flux |oading should be
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significantly less than the m ninumflux | oadi ng of
175 g/ nt disclosed in D2 and therefore the Opposition
Division incorrectly applied Article 84 EPC to require
a specific flux loading to be specified in the claim

The respondents (opponents) requested that the appeal
be di sm ssed and essentially relied on the foll ow ng
submi ssi ons:

The nethod disclosed in the patent in suit |acked an
inventive step when taking account of the teachings of
D1, to be taken as the closest prior art, when conbi ned
wi th the disclosures of the Nocol ok brazing nethod

di sclosed in D13. Furthernore is was apparent to the
skilled person and specifically described in D3 and
D14, that small hydraulic diameters were advant ageous
when used in heat exchangers of the clained type.

Furthernore the amended clains did not conply with
Article 84 EPC because essential features for
performng the invention were mssing in the clains and
t he use of ranges of parameter by undefined terns such
as "about"™ or "in the order of " introduced anmbiguity
as to the exact technical content of the clains.

Reasons for the Deci sion

2922.D

The appeal is adm ssible
Amendnent s
Claim1 of the main request results fromthe

conbi nation of all features of clains 1 and 5 of the
patent as granted and the additional features according



2.2

2922.D

- 8 - T 0842/ 96

to which the heat exchanger obtained by the nmethod of
claiml1l is for an air-conditioner or a refrigeration
system having a plurality of hydraulically parallel

t ubes.

In the description, colum 1, lines 8 to 10 of the
patent in suit, as well as in the application as filed
page 1 lines 7 to 9, it is described that nany heat
exchangers in the state of the art were enployed in air
conditioning or refrigeration systens. The drawbacks
and resulting problens of these known heat exchangers
were set out in the introductory part of the patent in
suit. It is therefore inplicit to the skilled person,
seeking to i nprove the nethod of maki ng heat
exchangers, that any inprovenent in heat exchangers,
such as in claim1, wuld also be enployed in air-
conditioning or refrigeration systens. In so far no
obj ections under Article 123(2) EPC arise agai nst the
introduction in claiml of the feature relating to
maki ng a heat exchanger for an air-conditioner or a
refrigerating system

The fluid passages having a hydraulic dianeter of about
1.778 mm (0. 07 inches) or less is a feature of

claims 1, 2, 4 of the application as originally filed
and therefore also this feature is supported by the
originally filed application docunents.

According to feature (c) the brazing flux is non-
corrosive. This feature is disclosed in the application
as filed, page 10, lines 17 to 19, as well as in the
patent in suit, colum 6, lines 45 to 50.

In view of these assessnments no objection arises from
t he amendnments nade to claim1l of main request with
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respect to the requirenents according to Article 123(2)
EPC and since the subject-matter clainmed is further
[imted by the introduction of additional features, the
requirements of Article 123(3) EPCis also fulfilled.

Sufficiency in respect of the requirenents of
Article 84 EPC

According to the established case | aw of the Boards of
appeal, Article 84 has to be interpreted as nmeani ng not
only that a claimhas to be conprehensible froma
techni cal point of view, but also that it has to define
clearly the object of the invention, which neans that
it should conprise all the essential features thereof.
Al'l features which are necessary for solving the
techni cal problemunderlying the patent are to be
regarded as essential features (see for exanple

T 409/91, QJ 1994, 653, reasons 3.3). Wen anended
clainms are filed during the opposition proceedi ngs such
claims should neet the requirenents of the EPC al so
with respect to Article 84 EPC.

Considering this condition following fromthe
interpretation of Article 84 EPC, the Board supports
the view expressed by the opposition division that the
features defined in the claimare not conplete for
solving the problemunderlying its subject-matter. In
particul ar when fl ow passages having a very snal
hydraul i c diameter of about 1.778 mmor |ess are
concerned, as is now specified in the clains, it is
clear for the skilled person that in addition to the
use of a non-corrosive brazing flux (see page 10,
lines 16 to 25 of the originally filed application
docunents and columm 6, lines 51 to 58 of the patent)
al so the brazing flux loading is of essential
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i nportance.

In particul ar when having recourse to the affidavit A5
filed by the appellants (discussed on page 9 of the
deci sion under appeal) it is inmmedi ately apparent that
the flux | oading should be very low, well belowthe
known range of 175 g/nt¥ to 350 g/ nt (see D2, colum 11,
lines 1 to 3), otherwi se no satisfactory functioning
heat exchangers are obtai ned.

Havi ng now regard to the original disclosure, it is to
be noted that in the single conplete enbodi nent of the
invention disclosed in the originally filed application
docunents (the enbodi nent disclosed in relation to
Figures 3A and 3B) this enbodinent is related to the
so-cal | ed Nocol ok (Regi stered Trade Mark) brazing
process being used for brazing an al um ni um heat
exchanger with a specific flux loading "in an anount
equal to 5 g/ nt" (steps 94,96 in Figure 3A or step 110
in Figure 3B, see page 11, lines 13 to 16 and page 12,
lines 17 to 20 of the originally filed application).

Al t hough this enbodinment is indicated as the "preferred
enbodi ment” no additional information is derivable from
the application as originally filed that when brazing
mat eri al s other than al um nium or other fl ux
conpositions or |oadings than those disclosed in the
originally filed application docunents, a heat

exchanger havi ng passages with a very small hydraulic

di anmeter of about 1.778 mmor |ess can be manufactured
avoiding the difficulties explained in the affidavits
Al to A5 submtted by the appellants.

The appel lants argued that it was i medi ately apparent
that the disclosed flux loading in an anount equal to
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5 g/nt of insert surface was not an absol ute val ue and
could be varied within certain limts wth no
percei vabl e effect on the brazing results.

However, the Board considers that broadening of a
specific teaching is possible only if it is inmediately
apparent to the skilled person that a broader range was
envi saged and how far such new range extended. In so
far the Board does not see a basis in the original
application docunents concerning the nmethod of
manuf act uri ng heat exchangers having a hydraulic

di aneter of each fluid passage |l ess than 1.778 nm whi ch
al l ows broadening in the manner as clainmed in the main
request - and also as clainmed in the auxiliary requests
1 to 3 - even when taking account of the comon

know edge of the skilled person.

In this respect it is be noted that the originally
filed application docunents |ack any information about
a flux | oading value to be applied when materials other
t han al um nium are used for manufacturing the snal
hydraul i ¢ di ameter heat exchangers of claim 1.

Furt hernore because only one single fixed flux |oading
value of 5 g/nf is nentioned in relation to a preferred
enbodi ment, the application docunents also | ack any

di scl osure or suggestion of a possible range of
deviation fromthis specifically disclosed flux |oading
val ue.

Moreover, in view of the fact that the flux | oading
value of 5 g/n¥ is considerably |less than the
conventional val ues of 175 to 350 g/nt as nentioned in
D2 (see also the Affidavit 5), the Board is of the

opi nion that the determ nation of such |ow flux | oading
is at odds with the teachings of the relevant prior art
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and therefore the skilled person needs nore information
than that provided by claim1l of the main request,
which in fact neither specifies alum niumnor flux

| oadi ng, for manufacturing satisfactorily functioning
heat exchangers.

Therefore, since the disclosure of the specific |ow
flux loading is directly related to the Nocol ok brazing
process, which concerns a very specific known al um ni um
brazing process, it is not considered acceptable to
extend such specific disclosure of the flux |oading
mentioned in the originally filed application docunments
related to such known process in a direction not
clearly suggested in these docunents and thus al so not

i mredi ately apparent to the skilled person when readi ng
t he application docunents.

Therefore, the Board is of the opinion that a
sufficiently conplete disclosure of a nethod of making
a heat exchanger having passages with a hydraulic

di anmeter of about 1.778 mmor less is limted to the
conbi nati on of nmethod steps in accordance with the
single detail ed disclosure of maki ng a heat exchanger

i nvol ving the Nocol ok process and the specific flux

| oadi ng disclosed in relation thereto.

Consequently, any claimlacking the essential features
of the enbodi nent described in relation to the Nocol ok
process cannot be considered conplete within the
nmeani ng of Article 84 EPC as expl ai ned above.

When considering the method claim 1l in accordance with
the main request it is to be noted that this claimdoes
not specify the use of al um nium and the specific
amount of flux | oading.
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Furthernore, also considering the respective clains 1
of the auxiliary requests, clains 1 of the first and
third auxiliary request do not specify the flux |oading
and claim1l of the second auxiliary request does not
specify the use of al um nium

Therefore, none of these clains conprises all the
necessary features for the definition of the invention
and consequently none of these clains is acceptable as
regards Article 84 EPC.

Fol | owi ng argunents submtted by the appellants
relating to an envi saged further specification of the
unsupported and vague anount of flux in "the order of
5g/ nt" to a specific amount of flux of 2 to 5 g/n¥, the
appel l ants requested at the end of the oral proceedings
an adjournment to consider filing a further auxiliary
request in the formof the third auxiliary request, but
limted to a flux range of 2 to 5 g/nt.

It is to be noted that not only can the Board not find
a basis in the originally filed application docunents
for the range now cl ained but also that the reason for
t he request for an adjournnment of the proceedings to
provi de an opportunity to file a further auxiliary
request in fact concerns the issue of flux |oading

al ready raised in the Board's conmmuni cation. The Board
therefore considers that the appellants have had
sufficient opportunity to decide before and during the
oral proceedi ngs what should be included in the
requests and that there is no reason to allow a further
delay, in particular since the suggested claim1l al so
rai ses doubt as to its acceptability (see Case Law of
t he Boards of appeal, 3rd edition 1998, VII-D,

poi nt 14).
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6. Since the fourth auxiliary request of the appellants
was to maintain the patent with the docunents on which
t he deci sion under appeal was based, which was not
appeal ed by the respondents, the Qpposition Division's
decision remains as it stands.

Or der

For these reasons it is decided that:

The appeal is dism ssed

The Regi strar: The Chai r man:

M Patin P. Alting van Ceusau

2922.D



