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Summary of Facts and Submn ssions

The Appellant is proprietor of the European Patent

No. 0 607 872 which was revoked by a decision of the
Qpposition Division, dated 5 May 1999 and issued in
witing on 5 July 1999, for contravention of

Articles 83, 84, 54 and 56 EPC. The objections under
Articles 83 and 84 were raised by the Opposition
Division of its own notion. Wth regard to Articles 54
and 56 the follow ng docunents were taken into

consi derati on:

D3: DE-A-40 10 479

D5: Zeitschrift fdr techni sche Physik, 13.Jahrgang
1932, Nr. 10, page 450

D6: DE-C-38 22 693

1. The Appellant filed a notice of appeal on 31 August
1999 and paid the appeal fee on the sane day. A
statenent of the grounds of appeal was submtted on
12 Novenber 1999. In this statenent the Appellant nade
reference to the follow ng further docunments nentioned
i n D3:

D7: DE- G- 28 02 625
D8: DE- A-38 25 012
and filed two fresh sets of clainms, a first set of

clainms 1 to 9 as a main request and a second set of
clains 1 to 7 as an auxiliary request.

1143.D Y A



1143.D

- 2 - T 0866/ 99

During oral proceedings held on 8 May 2001 the
appel l ant submtted a revised set of clains for the
mai N request, together with an adapted description and
new Figures 1 to 7. Independent claim1l of this revised
set reads as follows:

"1l. An electric resistance el enent conprising:
a first resistance elenent (11) having a given
el ectric resistance; and
a second resistance el enent (12) connected in
series wwth said first resistance el enent (11),
sai d second resistance el enent having a resistance
tenperature coefficient positively higher than
that of said first resistance el enent and
providing a function of regulating a current to
said first resistance elenment (11),
wherei n said second resistance element (12) is
made of a Co-Fe all oy whose conpositions fall in a
range where a change in phase from a body-centered
cubic lattice arrangenent to a face-centered cubic
| atti ce arrangenment does not occur and a change in
phase from a cl ose-packed hexagonal |attice
arrangenent to the face-centered cubic lattice
arrangenent does not occur even when the second
resi stance elenent is subjected to a tenperature
change froma given roomtenperature to 1000°C,
and
wherein said first resistance elenent (11) is
wel ded at its end to an end of said second
resi stance elenent (12) to forma connection (120)
t her ebet ween whi ch i ncludes part of materi al
formng said first resistance el enent and part of
the Co-Fe alloy form ng said second resistance
el emrent (12),
characterized in that
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t he conposition of the Co-Fe alloy in the
connection (120) is defined by a Fe content of 5
to 22 At% by selecting the material formng said
first resistance elenent (11) such that a change
i n phase of the conposition of the Co-Fe alloy in
the connection (120) fromthe body-centered cubic
|attice arrangenent to the face-centered cubic

| attice arrangenent and fromthe cl ose-packed
hexagonal | attice arrangenent to the face-centered
cubic lattice arrangenent does not occur at
tenperatures froma given roomtenperature to
1000°C. "

A second i ndependent claim5 of the main request is
directed to a glow plug including a resistance el enent
defined by the above features, using the terns "heating
el enment” and "regulating elenment” for the first and
second resistance el enent, respectively.

The auxiliary request was not uphel d.

| V. The Appel |l ant requests that the decision under appea
be set aside and that the patent be nmaintained in
anmended formon the basis of clains 1 to 9, an adapted
description and Figures 1 to 7, all filed in the ora
pr oceedi ngs.

The Respondent (Qpponent) requests that the appeal be
di sm ssed.

V. The argunents of the parties as far as they are stil
rel evant to the anmended clains can be summari zed as

foll ows:

The Appel | ant:
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In order to carry out the invention, claim1 specified
the Fe content and the lattice arrangenent in the
connection as conditions to be nmet, both conditions
being easily verifiable with generally known
techniques. It was evident fromD8 that the adm ssible
range of the Fe content was extended rather than
narrowed if, as in the first enbodinent, NI was used in
the first resistance elenent, and there was no evi dence
on the effect of other materials. In the case of the
Fe-Cr-Al alloy of the second enbodi nent, any

conbi nation of values taken fromclaim4 would stil
have to neet the requirenent of a maxi num Fe content of
22 At% as specified in claiml. As denonstrated by the
exanple 2 in Figure 4, a honobgeneous m xture with a
defined volune ratio could be produced in the
connection, within practical limts, by proper
adjustnment of the |aser welding paraneters, for exanple
the output and focal depth indicated in colum 7,

lines 13 to 18. In claim9, the higher density around
the first resistance el enent coul d obviously be
produced by conpressing the heater tube.

Novel ty vis-a-vis D3 was given because claim1 excluded
any substantial portion of the connection to be
conposed of a Co-Fe alloy which would undergo a phase
change. Furthernore, the reference to a wire materi al
Wi th a tenperature i ndependent resistance for the
heating coil in colum 2, lines 24 to 29 of D3 did not
di sclose a material resulting in an Fe content of 5 to
22 At% as specified in claiml1l. The nentioning of N -
Cr alloy in D6 could not be considered as part of the
di scl osure in D3.

The subject-matter of claim1l also involved an
i nventive step because the avail abl e docunents dealt
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only with the resistance el enents on their own as
possi bl e sources of failure (see in particular D3 and
D8), and the authors of the patent under appeal were
the first to recognize the wel ded connection as a
further source and to identify the Fe-content therein
as crucial, as well as the material of the heating

el ement as a factor influencing this content. O her
than on the basis of these considerations there was no
reason for the skilled person to change the material of
the heating elenent in D3, for exanple by selecting the
Ni -Cr alloy disclosed in D6. The skilled person woul d
not even consider D6 because this docunment was
concerned with inproving the regulating characteristics
by contenplating materials for the heating elenent with
a defined tenperature dependent resistance, whereas D3
teaches that this resistance should be independent of

t enper at ure.

The Respondent:

There were four reasons why the skilled person was
unable to carry out the invention. Firstly, the val ues
for the Fe content specified in colum 5, lines 15 to
19 and 24 to 28, were inconsistent, and, as evi denced
by D8, the presence of Ni and Cr in the connection in
the case where a NN-Cr alloy was used for the first
resi stance el enent shifted the range of adm ssible Fe
content in the connection, whereby a skilled person
woul d not know how to select the material of the first
resistance elenent in order to avoid the phase changes.
Secondly, the two enbodinents failed to give the
skilled person sufficient information to carry out the
invention in the entire claimed region. In particular,
choosing fromthe ranges given in claim4 an Fe content
of 72 % and 9% in the first and second resistance
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el enent, respectively, and a volunme ratio of 1:0.25
woul d gi ve an Fe concentration of 22.88 % in the
connecti on which was outside the region of non-
occurrence of the phase changes. Thirdly, whatever the
operating paraneters for the laser weld are, it was

i npossi ble to produce a connection with a honbogeneous
Fe content, whereby boundary portions of the connection
woul d have an Fe content resulting in phase changes.
Fourthly, there was no information available in the
patent how the density difference of claim9 could be
obtai ned by the different dianeters of the heater tube
portions.

The subject-matter of claim1l was not new because a
portion of the connection in D3 close to the regul ating
el ement woul d exhibit an Fe content which was close to
that of the regulating elenent, and therefore fel
within the range of 5 to 22 At% Furthernore, the
selection of a material for the first resistance

el ement such that the conposition of the Co-Fe alloy in
the connection is defined by an Fe content of 5 to

22 At%is indicated by the reference, in colum 2,
lines 24 to 29 of D3, to the use, in known manner, of
wire material having a tenperature independent
resistance. In fact, the skilled person was aware that,
as nentioned on page 2, lines 19 to 27, of D6, N -C
alloy is a known exanple of such a material, and the

di scl osure in D6 should, therefore, be seen as part of
t he content of D3.

As to inventive step, a skilled person would identify
the connection as being the cause for prenmature
failure, and on the basis of the know edge gained from
D3, in particular colum 1, lines 22 to 38, conclude
that the Fe content in the connection could be
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responsi bl e. He would therefore search for solutions to
reduce this content and find out, knowi ng that the Fe
content in the welded connection is a function of the
corresponding content in the first and second

resi stance elenents, that the material of the first

resi stance el ement should be suitably selected. He
woul d t herefore choose fromthe known materials
mentioned on page 2, lines 23 to 27, of D6 the Ni-Cr
alloy rather than the Fe-Cr-Al all oy.

As a further objection, the values of 0.15 to 0.25 for
the volune ratio given in colum 7, Iine 30, of the
patent were incorrect and inconsistent with claim4
because they did not take the total anobunt of the
conponents into account.

Reasons for the Decision

2.1

1143.D

The appeal is adm ssible.

Amendnent s

| ndependent cl ai ns

As conpared with clains 1 and 8 as granted, the

I ndependent clains 1 and 5 of the sole request include,
as further Iimtations, the features that the
conposition of the Co-Fe alloy in the connection is
defined by an Fe content of 5 to 22 At% and that the
tenperature range where the phase change shoul d not
occur is froma given roomtenperature to 1000°C. The
former feature is derivable frompage 9, lines 12 to
18, of the original application, referring to Figure 7
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whi ch clearly shows, as also pointed out in the text

bri dgi ng pages 7 and 8 of the original application,

that no changes in the lattice arrangenent occur in the
range of 78 to 95 At%of Co, i.e. 5 to 22 At% of Fe, in
a Co-Fe alloy. The latter feature is supported by the
direct link in the original application between the
prevention of the phase transformation and the
tenperature range i n which such phase transformation
may ot herwi se occur, for exanple in original clains 1
and 8 and on page 9, lines 11 and 12 of the origina
appl i cation.

Further, the condition to be net is defined in the
anended i ndependent clains 1 and 5 as being "such that
a change in phase of the conposition of the Co-Fe all oy
in the connection ... does not occur", as conpared with
"to prevent conpositions of the Co-Fe alloy in the
connection fromchanging in phase from...". This is
considered to be a nere clarification in the sense that
the condition should not be understood in the narrow
sense to include only changes in one direction and only
in parts of the connection. The new fornul ati on

repr oduces the wording used on page 9, lines 12 to 18
of the original application.

The anended clains 1 and 5 therefore conply with
Article 123(2) and (3) EPC

Dependent cl ai s

The dependent clains were anended by deleting the
granted clainms 4 to 6 and 11 to 13 and renunbering the
remai ning clainms. This does not give rise to a problem
under Article 123 either.
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Descri ption

Apart from adapting the description to the anended

I ndependent cl ains and renunbered dependent clains, the
ratio of the fused volunes given in colum 7, line 15,
and in exanple 2 of Figure 4 was reversed. This is
considered to be an all owabl e correction under Rule 88
EPC because it is immedi ately evident fromFigure 2 and
the concentration of Fe in the first and second

resi stance el enents of the second enbodi nent that the
volunme of a fused portion of the first resistance

el ement, having an Fe content of 70 W% nust be
smal l er than the volunme of a fused portion of the
second resistance el enent, having an Fe content of

8 W% in order to obtain the Co-Fe atom c percentage
ratio of 80:20 in the connection, as stated in |ine 24.
The anmended text is in conformty with the range
defined in line 30 of colum 7 which can be witten as
0.15:1 to 0.25:1, and therefore corresponds to the
range of 1:0.15 to 1:0.25 specified in origina

clainms 7 and 14, now clains 4 and 8, for the inverse

el enrent. The argunent of the Respondent that the val ues
of the range defined in line 30 of colum 7 are

i ncorrect cannot be accepted because this volune ratio
I's based on the relative anounts of Fe and Co only,

I ndependent of the total anount of the conponents.

Carity

Since a lack of clarity is not a ground for opposition,
obj ecti ons based upon Article 84 nmay be exami ned in
opposi tion proceedings only if they arise out of the
anmendnents made (see also T 301/87, QJ 1990, 335;

G 9/91, (QJ 1993, 408, 420). As pointed out by the

Appel lant, the clarity issues raised in the decision
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under appeal concern features of the clains in their
granted version and were not caused by any anmendnents
after grant. Thus, neither the first instance nor the
Board has the power to exam ne these issues. Since,
however, the decision was not based on the clarity

obj ections al one and the Appellant did not chall enge

t he deci si on under appeal for this reason but anended
the clains to overcone the objections, the Appellant is
not adversely affected if these issues are not further
consi der ed.

A clarity objection arising out of the anmendnments nade
was rai sed by the Respondent who argued that a phase
change as defined in the |ast feature of clains 1 and 5
cannot be avoided by limting the Fe content in the
connection to the range from5 to 22 At % because an Fe
content of 5 At% would correspond to 4.75 wt% which is
shown in the phase di agram on page 450 of D5 to undergo
a phase change froma face-centered cubic lattice
arrangenent to the cl ose-packed hexagonal lattice
arrangenent in the tenperature range of about O to
200°C. This argunent is not convincing because, based
on the atom c weights of 55.85 for Fe and 58.93 for Co,
the range of 5 to 22 At% of Fe specified in claiml
translates into a range of 4.75 to 20 wt% which is
consistent wwth the [imts of "etwa 95 v.H " and "80
v.H" for the Co content in wt% as specified on page
450, left-hand colum, line 7, of D5.

Sufficiency of Disclosure

The deci si on under appeal nentions three reasons for

i nsufficient disclosure of the invention: the invention
defined in clains 4 to 6 was in conflict with claima1,
the functional definition of the material of the first



4.2

1143.D

- 11 - T 0866/ 99

resi stance el enent inposed an undue burden on the
skill ed person for reproducing the invention in the
whol e area cl ai ned, and there was a | ack of verifying
or neasuring nmeans for determ ning whether the result
was obt ai ned.

The first objection is overcone by renoving granted
claims 4 to 6 and 11 to 13, and the second objection is
overcone by specifying the Fe content in the connection
whi ch provides an indication as to how the intended
result of non-occurring phase changes can be obtai ned,
corresponding to the two enbodi nents described in
connection with Figures 1 and 2 which are typica
solutions to be used by a skilled person and varied as
appropriate, for exanple by varying the paraneters
specified in claiml, in particular the Fe content in
the first resistance elenent and the fused volune ratio
in the enbodi nent of Figure 2. The skilled person is
therefore provided with sufficient information to
obtain an Fe content in the range of 5 to 22 At% The
third objection is unfounded because the existence of
Co- Fe state diagrans, shown for exanple in Figure 1 of
D5, proves that there are nethods available to
determine the | attice arrangenent and eventual changes
t hereof as a function of the conposition of the alloy.
D5 al so nentions X-ray analysis as an exanple for an
avai | abl e net hod.

The Respondent correctly points out that the adm ssible
range for the Fe content given in colum 5, lines 25
and 26, in ww%is inconsistent wwth the val ues
specified el sewhere in the patent in At% This problem
does not, however, prevent the skilled person from
carrying out the invention because he will recognize
the range of 5 to 22 At % used throughout the patent as



4.4

4.5

1143.D

- 12 - T 0866/ 99

the correct range in conformty with the information
provided in the prior art (see D5).

The presence of further conponents in the all oy,
resulting fromthe use of these conponents in the
material of the heating elenent, nmay indeed have sone
effect on the adm ssible range of the Fe content. In
the case of N as additional conponent the effect is
described in D8, page 2, lines 61 to 68, as increasing
the upper limt of this range. Thus, the skilled person
can safely use an Fe content up to the upper limt
indicated in clains 1 and 5. Concerning the lower limt
and ot her conponents no evidence is available on the
effect on the phase change in a Co-Fe alloy. Thus, the
correspondi ng obj ection cannot be verified and renains
purely speculative. If, in any case, the allowable
range i s narrowed by sonme conponent, this can easily be
recogni zed by checking, with known neans, the lattice
structure to find out whether the further condition in
clainms 1 and 5 relating to the non-occurrence of the
phase change is net.

Simlarly, a selection of particular values from
claim4 may lead to an Fe content outside the

adm ssi ble range. This |ikew se does not render the

i nventi on unwor kabl e because the skilled person is
informed, e.g. in claiml, about the adm ssible range
of the Fe content. Thus, the skilled person will select
the values fromthe ranges specified in claim4 so that
the resulting Fe content in the connection wll be
within the range of claiml, for exanple by reducing
the volune ratio to 0.15 in case of a high Fe content
in the first and second resistance el enents.

It is evident to the skilled person that the
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concentration in the wel ded zone is not honbgeneous in
the entire zone of the fused vol unes and t hat
concentration gradients exist at boundaries of this
zone adjacent to the first and second resistance

el enents, as pointed out by the Respondent. Thus, a
skilled person will understand clains 1 and 5 as
specifying that the Fe content of between 5 and 22 At %
shoul d prevail throughout the connection wthin
practical limts, i.e. except in a narrow boundary zone
at the first resistance el enent having a higher Fe-
content. Using a |laser for producing the weld, as
described in colum 7, lines 9 to 18, the skilled
person will therefore adjust the paraneters of the

| aser, e.g. the output (in power and tine) and the
focal depth, so that this condition is net. There is no
evi dence show ng that this is inpossible.

Concerning claim9 there is indeed no description as to
how t he hi gher density of the insulating nenber at the
smal | er dianeter end of the heater tube can be
obtained. This is, again, no reason for insufficiency
of disclosure because the skilled person will be aware,
on the basis of his general know edge, that this higher
density can easily be obtained by conpressing the
heat er tube around the insulating nenber at the heating
el enment, thereby reducing the dianmeter of the heater
tube at this end.

The grounds of Article 100(b) therefore do not
prej udi ce the mai ntenance of the patent as anended.
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Novel ty

It is not in dispute that an electric resistance

el ement and a gl ow plug as defined in the preanble of
clains 1 and 5, respectively, are disclosed in D3. The
connecti on between the heating el enent (20)
corresponding to the first resistance el enent and the
regul ating el enment (21) corresponding to the second
resi stance el enent is not described but, typically, a
wel ded connection is provided in glow plugs of this
type. Considering the concentration profile in the
fused volunes of the weld as outlined in above
section 4.5, it can be assuned, as pointed out by the
Respondent and in the inpugned decision, that the Fe
content is within the range specified in claiml in a
narrow boundary region close to the regulating el enent
(21) which is described to have an Fe content of
between 6 and 18 wt % As set out above, however, the
amended clainms 1 and 5 are to be understood in the
sense that the defined Fe content should prevail in
substantially the entire connection and not only in the
boundary regions. Thus, the connection obtained in D3
does not exhibit the characteristics defined in
clainms 1 and 5.

In D3, colum 2, lines 24 to 29 the heating el enent

(20) is described as consisting "in known manner" of
wire material having a substantially tenperature

I ndependent resistance characteristic, for exanple a
Cr-Al-Fe alloy. The Respondent argues that this passage
i ncl udes, by reference through the "known nmanner”

ot her known materials such as the C-N alloy described
in D6, lines 19 to 27, as having a slightly positive
tenperature coefficient of resistance. Using the C-Ni
all oy he would then automatically obtain, in
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conbination with the material of the regul ating el enent
(21) which is described as conprising between 6 and

18 wt % Fe, an Fe content within the l[imts given in
claim1l1, thereby al so preventing any phase change.

The Board cannot follow this argunent. In fact, the
vague wording "in known manner" cannot overcone the

| ack of a clear reference, in D3, to the correspondi ng
part of D6 which would be required to incorporate the
teaching of D6 into D3. Furthernore, since there are a
nunber of other materials having a substantially
tenperature i ndependent resistance, the disclosure of a
Cr-N alloy cannot be considered as being inplicit to
D3 even if the skilled person was aware of this all oy
as being a suitable material. He still would have to do
a sel ection anongst the known materials. Thus, the use
of &Or-N alloy as a material of the heating elenment is
not clearly and unanbi guously derivable fromD3, with

t he consequence that the Fe content of 5 to 22 At% in

t he connection required to prevent the phase changes is
| i kewi se not derivable from D3.

The subject-matter of independent clains 1 and 5 is,
therefore, considered to be new

I nventive step

It follows fromthe above considerations that the
subject-matter of clains 1 and 5 differs fromthe prior
art disclosed in D3 by the features defined in the
characterising portions of the clains. The wel ded
connection between the first resistance (heating)

el ement and the second resistance (regul ating) el enent
is identified as a critical part of the resistance
elenment and it is proposed to adjust the Fe content in
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the connection to fall within a range of 5 to 22 At% by
selecting a suitable material for the first resistance
el enment. In this manner, phase changes in the nmateri al
of the connection which would cause a premature failure
of the resistance el enent are avoi ded. The cl ai ned

i nvention therefore solves the problem of providing an
extended service life of the resistance elenent or gl ow
plug, as stated in colum 2, lines 46 to 48, of the

pat ent .

6.2 The aut hor of D3 has observed that the regul ating
el enent, corresponding to the second resistance el enent
of claim1l, has a short lifetine because the materi al
I s destroyed by phase changes occurring during the
heating and cooling cycles of the resistance nateri al
(see colum 1, lines 22 to 38 and 42 to 47). The
solution proposed in D3 is a selection of the materi al
of the regulating elenent to have an Fe content of 6 to
18 wt % wher eby such phase changes are avoi ded (see
claims 1 and 2 and colum 2, lines 29 to 57). Thus, D3
identifies a reason for wire breakdown and a sol ution
to this problem as pointed out in the inpugned
deci sion, but this is not "the" or the sanme reason and
solution as clainmed in clains 1 and 5. In fact, D3
concentrates on the material of the second resistance
el ement, whereas the present invention identifies the
connection as a source of premature failure.
Furthernmore, D3 is only cursorily concerned with the
first resistance elenent by stating, in colum 2,
lines 24 to 29, that it should have a tenperature
I ndependent resistance. Thus, D3 does not contain any
i ndication that the material of the first resistance
el enment shoul d be sel ected according to a quite
different criterion so as to determ ne the conposition
of the connection. Both the identification of the

1143.D Y A
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connection as being crucial and the selection of the
material of the first resistance el enent according to
the criterion of the Fe content in the connection,
therefore, require new considerations having no basis
i n D3.

As pointed out by the Respondent, starting from D3 the
skilled person would have to carry out several steps
consi sting of identifying the connection and the Fe
content thereof as a potential source of failure,
realising that the Fe content in the connection is
determi ned by the conposition of the first and second
resi stance el enents, and choosing the material of the
first resistance elenent as a neans for adjusting the
Fe content in the connection. The Board cannot,
however, follow the conclusion of the Respondent that
these steps are based on nornal considerations of a
skill ed person. |Indeed, the nunber of steps involved
and especially the fact that no indication of any of
these steps can be found in D3 but, as set out above,
new consi derations are required, |ead the Board to the
opposite conclusion that the skilled person woul d not
arrive at the solution clained in clains 1 and 5 on the
basis of D3 by nerely using his nornmal conpetence.

The ot her docunents are of no help in solving the
probl em underlying the invention. D6 discloses, on page
2, lines 19 to 27, an Fe-Cr-Al alloy or a Cr-N alloy
as exanples of prior art heating resistances having a
slightly positive tenperature coefficient, but

di sregards this prior art and contenpl ates the use of
heati ng resistances having a positive tenperature
coefficient at |ower tenperatures and a negative
tenperature coefficient at higher tenperatures, in
order to inprove the regulating characteristics. Since
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the problem of inproved regulating characteristics is
unrel ated to the problem of providing an extended
service |life the skilled person searching for a
solution to the latter problemis discouraged to take
D6 into consideration. Furthernore, D6 selects the
material of the heating resistance, i.e. the first
resi stance el enent of the patent, only in view of the
t enperature dependence of the resistance and pays
attention neither to the connection of the heating
resistance to the regul ating resistance, nor to the
selection of the material of the heating resistance
according to the criterion of Fe content in this
connection. Thus, D6 cannot provide an indication to
any of the above considerations to be made by the
skill ed person when departing from D3.

D5, D7 and D8 are even less relevant. D5 provides only
general information on the Co-Fe alloy, D7 discloses a
glow plug with two resistances wel ded to each ot her but
Is silent about the nmaterials thereof, and D8 is
concerned with the material of a regulating resistance
having a highly positive tenperature coefficient.

The Board concludes that the invention as defined in
the anended clains 1 and 5 is based on considerations,
in particular the identification of the connection and
its Fe content as crucial for the service |ife of the
resi stance elenent and the selection of the material of
the first resistance elenent with a view to adjusting
the Fe content in the connection, which are not obvious
in view of the available prior art. The subject-matter
of independent clainms 1 and 5 is therefore considered
to involve an inventive step

The grounds for opposition referred to by the
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Respondent and introduced by the OCpposition Division,
therefore, do not prejudice the naintenance of the
patent in anmended formon the basis of the new

i ndependent clains 1 and 5 and the dependent clains 2
to 4 and 6 to 9.

For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The case is remtted to the first instance with the
order to maintain the patent in anmended formon the
basis of clains 1 to 9, an adapted description and
Figures 1 to 7, all filed in oral proceedings.

The Regi strar: The Chai r man:

A. Counillon C. T. WIlson
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