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Summary of Facts and Submn ssions

0600. D

Eur opean patent No. 286 335 based on application

No. 88 302 967.0 was granted on the basis of el even
clains. The appell ant (opponent) filed a notice of
opposition requesting revocation of the patent on the
grounds of lack of novelty and | ack of inventive step.
In support of his argunents, the appellant relied on
the foll ow ng docunents:

Dl: Report TC-1-226-81 of the "Metaalinstituut TNO'
April 1981, report No. 09599M SLU STW

D2: Report TG 1-A 325-86 of the "Nederl ands Instituut
voor Lastechni ek”, report No. 86M 0817/ HAN ESB,
10 February 1986

D3: FR-A-2 450 794

The opposition division decided that the patent in an
anended formnet the requirenents of the EPC. The
deci si on was based on anended clains 1 to 10 filed on
29 March 1996 with a correction in claim5 nmade on

18 February 1997. Clains 1 and 7 thereof read as
fol | ows:

"1. A nethod of manufacturing an air-tight ceramc
contai ner, the nethod conprising brazing a periphera
end face of a netal cover nenber (2a, 2b) to an opening
end face of a ceram c tubular nenber (1),

characterised in that the opening end face of the
ceram c tubular nenber (1) is coated with an active
nmetal consisting of Ti and/or Zr in an anount of from
0.1 to 10 ng/cnt and, having an average grain size of
|l ess than 40 pmto forman active netal |ayer, said



0600. D

- 2 - T 0868/ 97

active netal powder being coated either by spraying on
t he opening end face of the ceram c tubul ar nenber
whi ch has been previously applied with an organic
adhesi ve or by applying a m xture containing the active
nmetal powder and an organi c binder onto the opening end
face,

a brazing filler netal is placed on said active
nmetal |ayer,

and said peripheral end face of said netal cover
menber (2a, 2b) is placed in contact with said brazing
material, the arrangenent being such that said active
netal |ayer and said brazing filler netal are
sandw ched between said end face of said ceramc
tubul ar nenber (1) and said peripheral end face of said
nmetal cover nenber (2a, 2b);

and heating to sinultaneously react the active
nmetal layer with the ceram c base to forma netal -
ceram c bond and to nelt said brazing material to braze
said cover thereto."

"7. A nethod of manufacturing a vacuuminterrupter, the
vacuum i nterrupter conprising a ceramc tubul ar nenber
(1) having netal cover nenbers (2a,2b) brazed to
openi ng end faces thereof by the nmethod of claiml,

a pair of contact rods (4a, 4b) extendi ng through
the respective netal cover nenbers, ends of the rods
bei ng arranged opposite each other and at | east one of
said contact rods (4b) being noveable in an axial
direction so that said contact rods (41[sic],4b) can be
opened and cl osed;

netal contact nenbers (3a,3b) arranged at the
adj acent ends of said contact rods (4a,4b);

a bellows (7) for noving said at | east one
noveabl e contact rod in the axial direction while
mai nt ai ni ng a vacuum ti ght connection between the rod
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(46[sic]) and the respective netal cover nenber (2b),
and

a netal arc-shield (6) positioned around said
contact nenbers (3a,3b) to prevent the netal evaporated
fromsaid contact nmenbers from adhering to an inner
surface of said tubular nenber, said nethod conprising
the steps of:
coating a powder of an active netal consisting of Ti
and/or Zr to an inner surface of the ceramc tubular
menber in an anmpunt of fromO0.1 to 10 ny/cn?f and, having
an average grain size of less than 40 umto form an
active netal |ayer, said active netal powder being
coated either by spraying on the opening end face of
the ceram c tubul ar nenber which has been previously
applied with an organi c adhesive or by applying a
m xture containing the active netal powder and an
organi ¢ binder onto the opening end face;

placing a brazing filler netal on said active
netal | ayer;

placing said arc-shield to be in contact wth the
brazing filler netal; and

heating to sinultaneously react the active netal
| ayer with the ceramc base to forma netal -ceramc
bond and to nelt said brazing material to braze said
arc-shield to the inner surface of said tubular
menber . "

The opposition division took the view that D1
represented the closest prior art. The object of the

i nvention was to i nprove an al ready known one-step
bondi ng nmethod so as to obtain a preferred bondi ng
structure as shown in Figure 1B of the patent in suit.
The cl ai ned solution was not rendered obvious by the

ci ted docunents. According to page 11 of D1 previous
one-step nethods were | ess successful than the two-step
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met hod, and the nerit of the invention was to have
adapted the grain size of the active netal in a manner
whi ch al l owed a si nmul taneous reaction of the active
metal layer with the ceram c base and the nelting of
the brazing material.

The appel | ant | odged an appeal against this decision
and relied on a new docunent in the statenent of
grounds of appeal, nanely DE-B-14 33 158 (hereinafter
D4). Inreply to a conmuni cation of the board requiring
a translation of DI and D2 from Dutch into one of the
of ficial |anguages, the appellant filed translations of
parts of these docunents. These partial translations
are referred to hereinafter as Dla and D2a. The
respondent filed two auxiliary requests on 12 January
2001. Oral proceedings were held on 14 February 2001.

At the oral proceedings the respondent submtted an
anmended main request. Clains 1 to 6 and 8 to 10 of this
request are identical to those of the request formng
the basis of the decision appealed. CAaim?7 differs
fromprevious claim7 in that the term "opening end
face" was replaced twice by "inner surface" in the
coating step with the powder of the active nmaterial.
Furthernore, reference nunbers (41) and (46) were
corrected to (4a) and (4b) respectively.

The appel l ant put forward the follow ng argunents:

The cl ai ned process differed fromthat of Dla only by
the particle size of the Ti powder. However this
feature was already well-known to the skilled person
It was al so disclosed in D4 which taught a grain size
of the active conponent of nmaxi mum 50 pum preferably
0.1 to 10 pm The skilled person woul d have inferred
fromD4 that this particle size was not only suitable
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for a conpacted brazing m xture but also for a process
according to D1 since, in the paragraph bridging
columms 1 and 2 of D4, reference was nade to a process
where the active netal and the brazing naterial were
appl i ed separately to the ceram c surface. The skilled
person was therefore told in D4 that if the Ti powder
was honogeneously dispersed in the coating he could

t ake anot her particle size even when the Ti powder and
the brazing material were deposited separately. In view
of D4, it was obvious to the skilled person to decrease
the particle size of the active nmaterial to val ues

| ower than 50 pmin the process of D1 and to check

whet her the process could be optimsed or inproved with
such a known particle size. The appellant contested the
correctness of the statenents on page 11 of D1 which
were relied upon in the decision under appeal. He

poi nted out that they were only based on sone test
sanpl es which were not reliable, and that the skilled
person woul d, however, have tried to optim se the one-
step bondi ng nmet hod which was | ess expensive than the
two-step nethod. In reply to the question of the board
whet her the inprovenent acknow edged in the decision
under appeal was contested, the appellant indicated
that he did not know whether or not an inprovenent had
been achi eved by reduction of the particle size. He
further argued that a bonding profile simlar to that

of Figure 1B of the patent in suit could al so be
obtained with the known one-step bondi ng nethod as
shown on Figure 2 of D2. The subject-matter of claim?7
al so | acked an inventive step taking into account that
a vacuuminterrupter was already known fromD3. It was
obvious to the skilled person to apply the sanme brazing
method to the vacuuminterrupter of D3.

The respondent's argunents can be summari sed as
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foll ows:

Starting fromD1l, the technical problemwas to inprove
t he one-step bondi ng nmethod of D1 to produce the
profile shown in Figure 1B of the patent in suit, which
profile was necessary to obtain an air-tight ceramc
container. Dl seened to suggest that the one-step
bondi ng nmethod I ed to poor results and did not suggest
any variation of the particle size. D4 could not be
conbined with the teaching of D1 for several reasons.
First, the active conponents and the brazing netal were
conbined to forma conpacted brazing m xture.
Therefore, D4 was concerned with an entirely different
type of process. Secondly D4 di scussed the problens
occurring in a brazing process in which a |ayer of
active netal and a layer of brazing filler netal were
appl i ed separately and overcane these problens by
produci ng the conpacted honbgeneous powder m xture
formed fromthe filler nmetal and the active netal

Thus, D4 taught away fromthe use of a sandw ch
structure for performng brazing. Finally even if the
skill ed person had | ooked at D4, he woul d not have
produced the present invention since the requirenent
concerning the formati on of a honbgeneous di spersion of
the active netal in the filler netal could not be
applied to single layers. The skilled person, on
realising that D1 did not exhibit particularly good
results would not have turned to the teaching of D4 to
reduce the grain size.

Reasons for the Deci sion

1

0600. D

The appeal is adm ssible.
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The anmended clains of the main request neet the

requi renents of Articles 123(2) and (3) EPC. daiml is
based on a conbination of original clains 1 and 3 with
t he passage on page 10, line 28 to page 11, line 12, of
the application as originally filed. The feature
concerni ng the sandw ch structure of the arrangenent is
di rectly and unanbi guously derivable fromthe Figures
and fromthe whol e description. It can be directly
derived frompage 9, lines 16 to 22, of the origina
description that sinultaneous reaction of the active
netal layer with the ceramic base to forma netal -
ceram ¢ bond and nelting of the brazing nmaterial occur
during the heating step. The anendnents in claim7 are
di sclosed in original claim1l1l and on page 10, lines 20
to 24; page 11, lines 1 to 13 and lines 21 to 28 of the
original description in addition to the passages

al ready nenti oned above. Dependent clains 2 to 6 and 8
to 10 correspond respectively to original clains 2 to
4, 6, 7, 10 to 12. The scope of protection of anended
claims 1 and 7 has clearly been restricted over that of
granted clains 1 and 8.

The processes according to clains 1 and 7 of the main
request are novel over the disclosure of the cited
docunents. As this was not in dispute, further
considerations in this respect are not necessary.

In agreement with both parties and the opposition

di vi sion, the board considers that D1/ Dla represents
the closest prior art. Dla, which is a translation in
German of only parts of the report D1, discloses
experinments concerning the formati on of a brazing bond
between a ceramic ring and a netal cap. Experinents
were perforned using either netallized ceramc rings or
non-netallized ceramc rings. In a first series of
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experinents (points 3 and 4 on page 4 and 5 of Dla) a
paste containing a binder and a titanium hydri de powder
having a particle size of 60 umwas applied to non-
metal lized alum na rings. After drying, a foil of
brazing material was placed on each coated al unm na ring
between the ceramc ring and the netal cap. Each sanple
had two ceram c-netal bonds, thus form ng a container
after brazing (see page 5 of Dla, fourth paragraph;

phot ograph on page 20 of Dl1). The sanples were then
brazed in a vacuum oven at tenperatures in the range of
830°C to 980°C (see Tables 3 to 8 of D1). The tightness
and bonding strength of the test sanples were tested.
The structure of the brazing joint was al so exan ned

m croscopically for a lot of sanples (see page 5, |ast
paragraph of Dla). The results of these experinents and
the conclusions are given on pages 9 to 11 of D1, but
were not translated. According to page 11 of D1 which
the opposition division relied on in the decision under
appeal, all the ceramc-netal bonds on a netallized
ceram c base were visually tight and good whereas the
ceram c-netal bonds on a non-netallized base exhibited
a rather thin and irregular neniscus and in one case

t he bond was | oose. Al the bonds on netallized
ceram cs were tight before and after therm c cycles
(tightness neasured by the helium | eakage test). O the
twel ve ceram c-netal bonds on non-netallized ceramc
bases, five sanples were tight before thermc cycles
while, thereafter, only 3 remained tight. The Ti H,- paste
met hod was not found reliable conpared to the
reproduci ble and tight ceram c-netal bonds on
metallized ceram cs. The ceram c-netal bonds on
netallized ceram c al so gave the highest strength. The
direct brazing of the netal cap on the ceram c base
coated with an active material such as a TiH, or Ti
coating with no independent netallizing step is
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referred to hereinafter as the one-step bondi ng net hod
in opposition to the case where a netallization is
perfornmed in advance.

Starting fromthis prior art, the technical problem
underlying the patent in suit was to i nprove the one-
step bondi ng nethod of D1 so as to produce the desired
bondi ng structure shown in Figure 1B, which is
necessary to obtain a ceram c container having a highly
reliable air-tightness.

Fi gure 1B shows the spreading of the brazing netal |ike
an unfolded fan fromthe end portion of the nmetal cover
toward the end face of the ceram c tubul ar nenber (see
the sentence bridging colunmms 1 and 2 of the patent in
suit). Alternatively this desired profile can also be
referred to as the spreading of the brazing netal in
the formof a neniscus on each side of the brazing
joint (see the reference to the neniscus in D1,

page 11, lines 3 to 4).

It is proposed that this problem be solved by the
process conprising the conbination of features defined
inclaiml of the main request. This process differs
fromthe TiH nethod of D1 at |east by the use of a Ti
and/ or Zr powder instead of a TiH, powder and by the

| oner average particle size of the powder. According to
page 7, lines 22 to 27, of the patent in suit an air-
tight ceram c container having a highly reliable air-
ti ghtness can be obtained by applying the bondi ng

nmet hod of the invention w thout increasing a bonding
area between the ceram c tubul ar nmenber and the netal
cover. In exanple 1 no substantial |eakage and a
bondi ng structure as shown in Figure 1B were obtained
(see the very |l ow He | eakage value). In exanples 2 and
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3 internal high vacuum was naintained. In view of the
results indicated in the patent in suit, it is
credible, in the absence of evidence to the contrary,
that the technical problem has actually been sol ved by
the process as defined in claiml.

The appel l ant indicated at the oral proceedings that he
di d not know whet her an i nprovenent had been obt ai ned
over the one-step bonding nmethod of Dl1. The appellant's
doubts as to whether or not the clainmed process brought
about an inprovenent were, however, not supported by
any evidence. Taking into account that according to
page 11 of D1 the one-step bonding nethod |eads to a
rather thin and irregular neniscus and that the Ti H,-
paste nethod was not found reliable as regards the

ti ghtness of the sanples, whereas, on the contrary,
according to the patent in suit the desired structure
shown in Figure 1B and an excellent tightness are
obtained wth the clained process, it is plausible that
the said i nprovenent has actually been achieved. In
these circunstances, if the appellant had doubts in
this respect, the burden of proof rested on himto show
that the conbination of features as defined in claim1l
does not lead to the said inprovenent.

The appel l ant further argued that the disclosure on
page 11 of D1 was based only on sone sanples which were
not reliable. The board is not convinced by these
argunments since the disclosure on page 11 does not
relate to sone sanples but seens in fact to represent
the concl usions drawn from several series of
experinments insofar as the inconplete translation of D1
makes it possible to understand correctly the

di scl osure of this docunent.
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The appel |l ant further argued that a bonding structure
or profile as shown in Fig 1B could al so be obtained by
t he known one-step bondi ng net hod of D1/ Dla and nmade
reference to Figure 2 of D2 to support this argunent.
This argunment is not convincing for the follow ng
reasons. D2 is a docunent which was nmade available to
the public nore than four years later than D1 and the
appel | ant has not shown that Figure 2 of D2 concerns a
sanpl e prepared in the sane way as those of Dl. From
the preparation of the sanples described on page 14,
point 4.1, of D2a, it can be inferred that it was not
identical to that of Dl1. Furthernore, the substrate
"Macor" used in the sanple shown in Fig.2 of D2 is a

gl ass-ceram c contai ning 45% of a gl ass phase and 55 %
of a m ca phase, which exhibits properties very
different to those of an al um na support (see for
exanpl e the softening point of 1000°C on page 12 of
D2a). The appellant's affirmation at the ora
proceedings that it nmade no difference whether the non-
netallic part was a glass-ceramc or an alum na ceramc
cannot be accepted by the board since it appears not to
be in agreenent with the results discussed on page 17
of D2a (see first and second paragraphs) or with the
concl usi ons on page 19 thereof (see second and third
par agr aphs) .

D1 itself discloses further experinents using Ti
instead of TiH, as the active material (see enclosure
headed "FOM report” on pages 6 to 8 of Dla). In these
experinments the alumna rings were coated with a

m xture containing a Ti powder and a bi nder such that
the amount of Ti on the alum na base was at |east

2 ng/cnt. The netal caps were brazed to the coated
ceramc rings using a foil of brazing materi al

i nterposed between the alumna ring and the netal cap.
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Brazing was performed in a vacuum oven by sl ow heating
to 750°C, then rapid heating to 950°C and brazing for 5
m nutes at 925°C. This m ni num anount of Ti falls
within the clained range. However, the particle size of
the titani um powder used in these experinents is not

di scl osed. D1/ Dla does not contain any information
suggesting that the particle size of the active

mat eri al powder m ght be inportant in conbination with
the amount of active material per unit surface of the
ceram c base in order to achieve the bonding structure
as shown in Figure 1B

D4 di scl oses a brazing powder m xture in conpacted form
and a process for bonding a material having | ow
wettability such as alumna wth a netal. The conpacted
m xture consists of at |east one of the active
materials Ti-hydride, Zr-hydride, Ti or Zr in powder
formand a powder of a usual brazing material. The
particles of the active conponent, which have a
particle size of at nost 50 um preferably 0.1 to

10 um are so honobgeneously distributed in the brazing
powder that they did not touch each other but are on
all sides surrounded by the particles of the brazing
powder. The powder m xture is conposed of three to five
different particles sizes in order to ensure the

hi ghest void filling and is conpacted to at | east 65%
of its theoretical density (see colum 3, lines 3 to 20
and claim1). This brazing powder m xture makes it
possible to reduce or avoid the formation of zones with
di fferent conpositions during the brazing process,
which lead to differences in the wettability of the
surface (see colum 2, lines 13 to 32, and colum 2,
line 59 to colum 3, line 2).

The appellant's argunents that, in viewof this
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teaching, it would have been be obvious to use a
particle size of less than 40 umfor the Ti or Zr
powder in the one-step bondi ng nethod of D1 are not
convincing for the follow ng reasons. The bondi ng

met hod of D4 does not involve separate deposition of a
| ayer of the active conponent and of the brazing filler
nmetal onto the ceramc material |ike D1 but placing the
conpact ed honbgeneous powder m xture of active
conmponent and brazing netal between the ceram c and the
netal piece to be bonded together. These two net hods
represent two entirely different types of processes,
and, therefore, it cannot be predicted whether or not
the particle size of the active conponent which is
suitable for the nethod of D4 m ght bring about an

i nprovenent in the process of D1. D4 nmakes reference in
t he paragraph bridging colums 1 and 2 to the known
process in which the active conponent and the brazing
netal are applied separately to the ceram c surface.
This process is said to give unreliable results which
are difficult to control. The drawbacks of this process
are discussed in detail in colum 2, lines 13 to 32:
see in particular the differences in the concentrations
(or conpositions) at different |ocations of the hydride
| ayer, which can lead to differences in the wettability
of the surface. D4 proposes to use the conpacted
honogeneous m xture of active conponent and brazi ng
metal in order to overcone these drawbacks. It is not
the smal|l particle size of the active conponent but the
conbi nation of this feature with the honobgeneous

di stribution of the active conponent in the brazing
powder, the nmaxi mum voi d occupation and the conpaction
of the powder to a certain degree, which |eads to the
desired results. This teaching cannot suggest to the
skill ed person that an inprovenent of the bonding
structure m ght be achieved by applying only one of
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these features, nanely the small particle size of the
active conponent, to the conpletely different process

I nvol vi ng separate deposition of the active conponent

| ayer and of the brazing netal. As the other essentia
features of D4, in particular the honbgeneous

di stribution of the active conponent in the brazing
nmetal and the maxi num voi d occupation cannot be applied
to this process, the skilled person would have had no
reasons to expect an inprovenent of the bonding
structure. The appellant’s argunent that the use of
active conponents having the clained particle size was
not specific to the process of D4 but was part of the
general know edge of the skilled person in this
technical field, was not supported by evidence although
the burden of proof lies on the appellant in this
respect. Furthernore, this argunent is not in agreenent
with the particle size of 60 umdisclosed in D1 for the
TiH, powder. In this context, it is observed that

al though D4 was published in 1968, ie nore than 11
years before the date of the report D1, the experinents
reported in DL were carried out with coarser particles.
For the preceding reasons the board considers that

pi cking out only one of the essential features stated
in D4 and applying it to a conpletely different nethod
such as the nethod of D1 to arrive at the clained
subject-matter can only be the result of an ex-post
facto anal ysis.

In the report D2/ D2a, which was established about five
years after D1, neither Ti nor Zr was used as the
active conponent but TiH, The particle size of the TiH,
powder used to coat the ceram c and the glass ceramc
plates is not nentioned in D2a. This docunent also
contains no information fromwhich it mght be inferred
that an inprovenent of the bonding structure m ght be
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obt ai ned by reducing the particle size of the active
conponent to values less than 40 um D3 is also silent
in this respect. Therefore, the disclosure of these
docunents cannot point toward the clained solution.

4.6 It follows fromthe above that the subject-matter of
claim1l according to the nmain request neets the
requi renent of inventive step set out in Articles 52(1)
and 56 EPC.

5. Caim?7 of the main request conprises the different
steps indicated therein for bonding the arc-shield to
the inner surface of the ceram c tubular nmenber. It
also inplicitly contains the steps recited in claiml
for brazing the peripheral end face(s) of the netal
cover(s) to the opening end face(s) of the ceramc
tubul ar nenber when all other elenents are nounted
i nside the tubul ar nenber. This was confirned by the
respondent at the oral proceedings. It follows that the
subject-matter of claim7 is also considered to involve
an inventive step for the reasons given above in
connection with claim 1.

Clainms 1 and 7 being all owabl e, dependent clains 2 to 6
and 8 to 10 derive their patentability fromthat of
clains 1 and 7 and are, therefore, also allowable. The

description has been brought into conformty wth the
amended cl ai ns.

Or der

For these reasons it is decided that:

0600. D
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1. The deci si on under appeal is set aside
2. The case is remitted to the first instance with the
order to maintain the patent wth the foll ow ng

docunent s:

- clains 1 to 10 as filed during the ora
proceedi ngs

- description pages 3 to 8 and 10 as indicated in
t he appeal ed deci sion and page 9 subm tted during
the oral proceedings

- draw ngs as granted

The Regi strar: The Chai r man:

S. Hue R Spangenber g
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