BESCHWERDEKAMVERN
DES EUROPAI SCHEN

BOARDS OF APPEAL OF
THE EUROCPEAN PATENT

CHAMBRES DE RECOURS
DE L' OFFI CE EUROPEEN

PATENTAMTS CFFI CE DES BREVETS
I nternal distribution code:
(A) [ ] Publication in QJ
(B) [ ] To Chairnen and Menbers
(O [X] To Chairnen

DECI SI ON

of 23 March 1999
Case Nunber: T 0729/96 - 3.2.3
Appl i cation Nunber: 91100365. 5
Publ i cati on Nunber: 0438097
| PC. F23Q 7/ 00
Language of the proceedings: EN

Title of invention:
A ow plug for diesel

engi nes particularly of notor vehicles,

with a tubul ar sheath having a dianmeter reduction at the

cl osed end

Pat ent ee:
B 80 S.r.I.

Opponent :
Robert Bosch GrbH

Headwor d:

Rel evant
EPC Art.

| egal
56

provi si ons:

Keywor d:

"I nventive step - no"

Deci sions cited:

Cat chword

EPA Form 3030 10. 93



EPA Form 3030 10. 93



Européaisches European Office européen

o) Patentamt Patent Office des brevets

Beschwerdekammern Boards of Appeal Chambres de recours

Case Nunber: T 0729/96 - 3.2.3

DECI S1 ON
of the Technical Board of Appeal 3.2.3
of 23 March 1999

Appel | ant ; Robert Bosch GrbH
(Opponent) Post fach 30 02 20
70442 Stuttgart (DE)

Represent ati ve: -

Respondent : B 80 S.r.l.
(Proprietor of the patent) Via Tiziano, 1
20048 Carate Brianza
Mlano (IT)

Represent ati ve: Wl helnms, Kilian & Partner
Pat ent anwdl t e
Eduar d- Schm d- Strasse 2
81541 Minchen (DE)

Deci si on under appeal : Deci si on of the Opposition Division of the
Eur opean Patent Ofice dated 29 April 1996,
posted on 24 June 1996, rejecting the opposition
filed agai nst European patent No. 0 438 097
pursuant to Article 102(2) EPC.

Conposi tion of the Board:

Chai r man: C. T. WIlson
Menber s: H Andra
J. P. B. Seitz



-1 - T 0729/ 96

Summary of Facts and Subm ssi ons

1096. D

Eur opean patent application No. 91 100 365.5, filed on
14 January 1991 and published on 24 July 1991 under
publication No. 0 438 097, was granted on 23 March
1994.

The patent was opposed by the Appellant on the ground

that its subject-matter was not patentable due to | ack
of novelty or inventive step with respect to the prior
art disclosed by the foll ow ng docunents:

(D1): GB- A- 986 947

(D2): GB- A-2 058 216

(D3): US-A-4 112 577

(D4): JP-A-61 225 517

(D5): DE- A-2 744 624

(D6): DE- C-3 003 799.

The opposition was rejected by the Opposition Division
Wi th a decision dated 29 April 1996, issued in witing
on 24 June 1996.

The Appellant filed an appeal against this decision on
7 August 1996, paying the appeal fee on the sane day.

The Statenment of G ounds of Appeal was filed on
25 Cctober 1996.
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The Appel |l ant requested that the decision under appea
be set aside and that the patent be revoked.

In the Statenent of Grounds of Appeal the Appell ant
referred to

(D7): DE-A-3 502 525

In a letter received on 15 Novenber 1996 he cited

(D8) : "BERU cat al ogue 11, G Uhkerzen" carrying the
inprint "Valid from Septenber 1985" referring to
a glow plug of the type "141 MJ" listed and
schematically depicted on page 4 of (D8)

and submtted

(D9): Phot om crograph "Schliffbild 1060/141 M"

whi ch al |l egedly shows the above-cited BERU gl ow pl ug
whi ch according to the coded production date engraved
in the gl ow plug had been produced in 1980. Further
according to the Appellant, glow plugs of this type
were still available to the public in 1985 as shown by
(D8). As evidence for the facts presented the Appell ant
offered the testinony of M Werner Teschner.

In a comruni cation according to Article 11(2) RPBA
dated 15 May 1998 the Board pointed out that, according
to its provisional opinion, (D7) although cited outside
the period of giving notice of opposition appeared to
be so relevant that it should be introduced into the
proceedi ngs. Further according to the conmunicati on,

t he Respondent appeared not to dispute that the BERU
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gl ow plug of the type "141 MJ" as shown in (D9) had
been made available to the public before the date of
priority of the patent in suit so that hearing the

Wi tness offered with regard to this issue did not seem
to be necessary. The Board considered that also the
citations (D8) and (D9) were so relevant to the cl ai ned
subject-matter as to justify their introduction into

t he proceedi ngs.

Wth a letter dated 23 February 1999 the Appel |l ant
submtted an X-ray photograph (D10) of a BERU gl ow pl ug
of the type "141 MJ" and set out that it can be clearly
recogni sed fromthe photograph that the thickness of
the tapering wall of the glow plug increases in the
forward direction and that the spaci ng between the

resi stance el enent and the tapering wall decreases in
the forward direction.

At the oral proceedings of 23 March 1999 t he Respondent
submtted two sets of clains according to the main
request and the auxiliary request, respectively.

| ndependent Claim1 of the main request reads as
fol | ows:

"A glow plug for a diesel engine conprising: a
tubul ar netal sheath (G closed at one end by a rounded
tip (K3), said tubular sheath (G containing an
el ectric resistance elenent (S) conprising at |east one
coil enbedded into a conpacted electrically insulating
powder (MJO), said resistance elenent (S) being spaced
apart fromsaid tubular sheath (G, said resistance
el ement (S) being electrically connected to the rounded
tip (K3) of the sheath and to a current feeding wre
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respectively; said tubular sheath (G conprising a
cylindrical section (Gl) having an outer dianeter, and
an end section (G3) of reduced dianeter, said end
section (G3) of reduced dianeter of the tubul ar sheath
(G conprising a conical swaging section having a wal
tapering towards the rounded tip (K3), said tapering
wal | of the conical swaging section (G3) having a
t hi ckness increasing froma connection zone with the
cylindrical portion (Gl) of the sheath, towards said
rounded tip (K3)
characterized in that

the swaging is provided over a
|l ength T, nanely over a length TC of the initially
cylindrical section and over a |length TE of an
initially hem spherical part KL of length L, TE being
slightly shorter than L and the angul ar anplitude & of
t he coni cal swagi ng section (G3) being included between
10° and 25°."

| ndependent Claim 1l of the auxiliary request reads as
fol | ows:

"A glow plug for a diesel engine conprising: a
tubul ar netal sheath (G closed at one end by a rounded
tip (K3), said tubular sheath (G containing an
el ectric resistance elenent (S) conprising at | east one
coil enbedded into a conpacted electrically insulating
powder (MO, said resistance elenent (S) being spaced
apart fromsaid tubular sheath (G, said resistance
el ement (S) being electrically connected to the rounded
tip (K3) of the sheath and to a current feeding wire
respectively; said tubular sheath (G conprising a
cylindrical section (Gl) having an outer dianeter, and
an end section (G3) of reduced dianeter, said end
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section (G3) of reduced dianeter of the tubular sheath
(G conprising a conical swaging section having a wal
tapering towards the rounded tip (K3), said tapering
wal | of the conical swaging section (G3) having a

t hi ckness increasing froma connection zone with the
cylindrical portion (GlL) of the sheath, towards said
rounded tip (K3)

characterised in that

the swaging is provided over a
|l ength T, nanely over a length TC of the initially
cylindrical section and over a |length TE of an
initially hem spherical part KL of length L, T being
approximately 2 L, TE being approximately 2/3 L and the
angul ar anplitude & of the conical swaging section (&3)

bei ng i ncl uded between 10° and 25°.

The Respondent (Patentee) requested that the decision
under appeal be set aside and that the patent be
mai nt ai ned on the basis of either his main request or
his auxiliary request filed during the ora

pr oceedi ngs.

The argunents of the Appellant can be summari sed as
fol | ows:

The new sets of clainms submtted only at the date of
the oral proceedings are too |ate and therefore have to
be rejected.

As regards Caim1l of the main request the distance TE
must be snmaller than the length L of an initially

hem spherical part K1 of the sheath. The feature that
TE is slightly shorter than L is therefore trivial. The
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further feature according to the characterising portion
of Caiml that the angular anplitude & of the conica
swagi ng section is included between 10° and 25° is
known from a nunber of citations such as (D7) to (D10).
It is generally known to provide swagi ng sections to

gl ow plugs as shown for exanple by citations (Dl1) to
(D4). Furthernore, the feature of Caim1l that the
length TE is slightly shorter than the length of an
initially hem spherical part of the sheath is in
contradiction to the illustration in Figure 3 and in
colum 4, lines 49 and 50 of the description according
to which TE is nuch smaller than L, nanely

approxi mately 2/3 L.

Having regard to the auxiliary request the subject-
matter of Caiml is very close to the glow plug shown
by (D9) since the citation shows a relation between the
| ength values T and L which is approxi mately 80% of
that clainmed and an angul ar anplitude & in the range of
10° to 25°. As conpared with (D9), Caim1l constitutes
merely a design variation of the heating range of the
gl ow plug which, as shown by (D5), page 4, paragraph 2,
is within the normal design practice of the skilled
person. The subject-matter of the independent Claiml
both of the main request and of the auxiliary request
woul d be obvious fromthe prior art.

In reply, the Respondent argued essentially as follows:

Havi ng regard to the main request the indication of the
l ength TE in conbination with the angle a of the

coni cal swaging section in Claiml enables the skilled
person to achieve a length of the conical swaging
section which is greater than in the prior art
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reveal ed.

The proof of identity of dinensions taken fromthe
drawi ngs of the citations is inperm ssible since these
drawi ngs are of a schematic nature.

Claim1l of the main request is directed to a novel
techni cal teaching which is not obvious fromthe prior
art available. This applies even nore to Caim1l of the
auxiliary request which in addition to the indication
of the angle of the conical swaging section conprises
nuneri cal values of the lengths T and TE. The technica
ef fect achieved by increasing the Il ength of the conica
swagi ng section has to be seen in an increased wal

t hi ckness of the sheath and follow ng therefrom an

I ncreased resistance to thernochem cal erosion and in
i mproved flow conditions in the conbusti on chanber
Even in the case that no advantageous effect could be
shown the solution proposed by the patent woul d
constitute a useful supplenent to the solutions known
so far. The subject-matter of the clains according to
the main and to the auxiliary request would therefore
i nvol ve an inventive step.

Reasons for the Deci sion

1

1096. D

The appeal is adm ssible.
Adm ssibility of the clains
In the communi cation dated 15 May 1998 t he Board

poi nted out that claim1 of the auxiliary request then
on file contained the terns "TL" and "TE" which were
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not defined in the claimand that therefore the claim
was obj ecti onabl e under Article 84 EPC. In the clains
according to the main and the auxiliary request
submtted at the oral proceedi ngs, the Respondent took
i nto account the above objection. In this particul ar
situation, the Board considers these clains in spite of
their submi ssion at a very |late phase of the
proceedi ngs to be adm ssi bl e.

Article 123 EPC

Caiml of the main request is distinguished from
granted Claim1l in that it incorporates additionally
the features that the swaging is provided over a

|l ength T, nanely over a length TC of the initially
cylindrical section and over a |length TE of an
initially hem spherical part KL of length L, TE being
slightly shorter than L and the angul ar anplitude & of
t he conical swagi ng section (G3) being included between
10° and 25°.

The features derive from page 6, paragraph 2, of the
original description in conmbination with Figure 3 of
the original draw ngs and fromoriginal claim3. They
| ead to a narrowi ng of the scope of granted C aim 1.

Claim1 of the auxiliary request is distinguished from
Caiml of the main request in that the wording "TE
being slightly shorter than L" has been replaced by the
wor di ng "TE being approximately 2/3 L" and in that the
feature "T being approximtely 2 L" has been added.
These features are supported by page 6, paragraph 4 of
the original description and further narrow the scope
of granted Caim 1.
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Clainms 2 and 3 both of the nmain and the auxiliary
request correspond with granted Cains 2 and 4,
respectively.

The clains according to both requests conply,
therefore, with the requirenents of Article 123(2) and
(3) EPC. There is also no objection under Article 84
EPC to the anmendnents nmade to the cl ains.

4. I nventive step

4.1 Mai n request

4.1.1 (D7) which can be regarded as the closest prior art
di scl oses according to the enbodi nents shown in
Figures 2, 3, 4 or 6 a glow plug conprising all the
features of Claim1l with the exception of the
foll ow ngs features:

(a) the electrically insulating material is a powder

(MO

(b) the conical end section of reduced dianeter of the
tubul ar sheath conprises a swagi hg section

(c) the swaging is provided over a length T, nanely
over a length TC of the initially cylindrical
section and over a length TE of an initially
hem spherical part K1 of length L, TE being
slightly shorter than L and the angul ar
anplitude a of the conical swaging section (&3)
bei ng i ncl uded between 10° and 25°.

Features (a) and (b) are part of the general know edge

1096. D Y A
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in the technical field of glow plugs and are for

I nstance described in (Dl), page 3, lines 17 to 37, or
in (D6), colum 2, lines 33 to 40, colum 3, lines 34
to 36 and 53 to 54. These features are therefore within
t he design choice of the skilled person who will bring
theminto use whenever a recommended el ectrically
insulating material and, respectively, a process step
appropriate for shaping the glow plug sheath to its
final dinensions is required.

According to colum 1, lines 49 to 54 of the patent the
I nherent technical problemconprises the aspect of
achieving a better reliability of the glow plug both
during the preheating phase and while the notor is
running. As set out in colum 4, lines 39 to 44 of the
patent, the swaging length is extended fromthe initia
length L of the ogive to a cylindrical section TC of
the sheath, also this section being exposed to

t hernochem cal erosion, with the aimof increasing its
t hi ckness.

The underlying problemcan, therefore, be seen in
i nproving a gl ow plug such as known from (D7) in
respect of its reliability in particular with regard to
the detrinental effect of thernochem cal erosion.

As pointed out by the Representative of the Respondent
at the oral proceedings, feature (c) of Caiml has the
effect that the length T of the conical swaging section
i's much bigger than the corresponding | ength shown in
Figure 2, 3, 4 or 6 of (D7) or that shown in the photo-
m cr ograph (D9).

It can be recognised fromFigure 3 of the patent that a
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particularly big conical swaging length T can be
obt ai ned above all if a value in the | ower range of the
angul ar anplitude & is chosen. There is no doubt that,
by increasing the length T, the length of the range in
whi ch the wall thickness of the sheath is thickened is
al so increased so that the resistance to thernochem ca
erosion is inproved. It follows that the above-cited
probl em has to be regarded as sol ved by the subject-
matter of Claiml.

The fact that (D9) forns part of the prior art has not
been di sputed by the Respondent (see for exanple the
Respondent's letter dated 14 August 1997). The
Appel | ant havi ng i ndi cated by subm ssion of the
prepubl i shed BERU cat al ogue (D8) the type of gl ow plug
i nvestigated, the Board considers it proven that the
gl ow plug depicted in the photom crograph (D9) is part
of the prior art.

(D9) shows the tubular sheath of a glow plug in which
t he angul ar anplitude a of the conical swaging section
IS approximately 22°, that is in the range of between
10° and 25°. Furthernore, the swaging is provided over
a length T, nanely over a length TC of the initially
cylindrical section and over a length TE of an
initially hem spherical part KL of length L, TE being
approxi mately 60% of L.

Fromthe fact that according to the patent (see

colum 3, lines 45 to 49, and colum 4, |ines 49 and
50) a value of TE = 2/3 L is defined as a value TE
being slightly shorter than L, a value of TE being
approxi mately 60% of L as shown by (D9) would still be
considered as a solution in the range of val ues cl ai ned
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(see feature (c) as defined in above section 4.1.1).

The skilled person would be induced to substitute the
above-cited feature (c) known from (DO) for the conica
sheath section of the plug tip shown by (D7) because he
woul d expect sone inprovenent as to erosion stability
due to an extended portion of the conical sheath
section. He would arrive thereby at the subject-matter
of aiml without an inventive activity being

I nvol ved.

Auxi liary request

As expounded in section 3 above, Caim1l of the
auxiliary request differs fromCaim1 of the main
request by the indication of nunerical values for the

| engths T and TE. By these distinguishing features, the
upper and | ower point of connection of the conica
swagi ng section with the cylindrical portion and,
respectively, the initially hem spherical portion of
the sheath and therewith the total swaging length are
defi ned.

After a given period of operation of a glow plug such
as known from (D7) it may turn out that the sheath of
the plug is danaged due to erosion of the sheath wall,
in particular in the range of the zone connecting the
cylindrical and the conical swaging section.

The skilled person being aware (see e.g. D6, Figures 1
and 2 or (DO) that deformation of the tip portion of
the gl ow plug by swaging to a conical tip section |eads
to a thickened sheath wall, the thickening increasing
gradually in the direction towards the tip of the plug
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due to material flow caused by the swagi ng process,

wi Il conclude in a logically stringent way that in
order to avoid or reduce danage to the sheath in the
zone referred to above, the conical swagi ng section has
to be extended into the range affected so that the
length T = TC + TE form ng the region of increased
sheath wal |l thickness is extended in the direction away
fromthe tip of the plug. Such a solution is obvious to
the skilled person alone for the reason that he is
aware from his basic technical know edge of the context
between the I ength of the conical swaging zone and
therewith the range of the thickened sheath wall on the
one hand and the resistance to thernochem cal erosion

i n dependence on material thickness on the other hand.

Furthernore, it is pointed out in the patent (see
colum 4, lines 45 to 48) that in practice the length T
Is a conprom se between the exigences of reliability of
the gl ow plug and the optim zation of the conbination
of the air-gas oil m xture.

In optim zing the conbustion process of a Diesel engine
various paraneters have to be taken into account such
as e.g. the size and the shape of the conbustion
chanber, the position of the injection nozzles wth
regard to the position and the di nensions of the gl ow
plug and the injection pressure of the fuel and the
air. None of these paraneters is, however, conprised in
the subject-matter of Caim11. Thus, it nust be

concl uded that the teaching of Caim1l does not enable
the skilled person to arrive at such a conprom se
between the required reliability of the gl ow plug and
the optim zation of the conbustion process but teaches
nmerely an inprovenent as to the resistance of the gl ow
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plug to thernochem cal erosion by extending the I ength
of the conical swaging section of the sheath.

As illustrated above (see section 4.2.2), such an

I mprovenent is obvious to the skilled person froma
conbi nation of the teachings of (D7) and (D9) read in
the light of the comon technical know edge in the
field of manufacture and operation of glow pl ugs.

4.3 In the absence of any convincing argunent for the
exi stence of an inventive activity, the Board has cone
to the conclusion that the subject-matter of Caiml
both according to the nmain request and according to the
auxiliary request is not based on an inventive step
(Article 56 EPC) so that these clains cannot be
mai nt ai ned.

5. It is unnecessary to consider the nerits of Clains 2
and 3 according to both requests since these clains are
dependent on the respective Caiml. These clains nust
therefore fall with the independent O ains 1.

O der

For these reasons it is decided that:

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

2. The patent is revoked.

The Regi strar: The Chai r man:

1096. D
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N. Maslin C. T. WIson

1096. D



