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Summary of Facts and Submissions

Eur opean patent No. 0 078 675 was granted on the basis
of European patent application No. 82 305 756.7.

The patent was directed to heat sensitive cables
conprising thernoelectrically dissimlar conductor
nmeans separated by an insulation material having a
resi stance variable with tenperature, a nethod of
manuf act uri ng heat sensitive cables with the same
features and a powdered insulation material having
features required for use in a heat sensitive cable.

. The Respondent (Opponent) filed an opposition agai nst
t he European patent on the grounds that its
subject-matter did not involve an inventive step having
regard to the disclosure in

El: GB-A-1 013 800,
E2: US-A-2 805 272 and
E3: US-A-3 737 997.

During the opposition procedure,

E4: US-A-2 868 935 and
ES: US-A-2 848 587

were cited in addition.

L1, The patent was revoked. The Opposition Division took
the view that since the insulation material having a
negative tenperature coefficient of resistance,

i ndependently or as part of the heat sensitive cables,
was nentioned as having a resistance variabl e between
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definite values and since the length, cross section or
volunme of the insulation nmaterial were not indicated,
the subject-matter for which protection was sought by
t he amended clains submitted by the Proprietor was not
clearly defined. Mreover, the heat sensitive cable of
t he amended Claim 1 had an insul ation resistance which
was variable and continuous within a broader
tenperature range as conpared with that of the device
known fromEl; for the skilled person intending to
provi de continuous tenperature nmeasurenents in a
broader tenperature range, it would be obvious to | ook
for the suitable insulating material anong those known
fromthe other prior art docunents E2 to E5 and to

sel ect the features thereof concerning the nmethod of
fabrication of the cable or the properties of the
insul ation material accordingly.

The Appellant (Proprietor) |odged an appeal agai nst
this decision. In the oral proceedi ngs which took place
on 17 June 1993, it submtted a new set of clains of

whi ch the independent Clains 1, 2 and 14 read as
fol | ows:

"1l. A heat sensitive cable conprising: an el ongated
substantially tenperature resistant and noi sture

i npervi ous tubular netallic sheath (12); a pair of

el ongated thernoel ectrically dissimlar conductor neans
(16a, 16b) positioned wthin said sheath, said
conduct or neans bei ng di sposed in spaced and
substantially parallel relation to each other and said
sheat h, sai d conductor neans extendi ng out of at | east
one end of said netallic sheath; and a conpacted
insulation material (14) for electrically insulating
sai d conductor neans from each other and said sheath
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and mai ntai ni ng said conductor neans in spaced and
substantially parallel relation to each other and said
sheath, said insulation material having an insul ation
resi stance variable with tenperature, wherein said
insulation material has an insulation resistance
variable within a tenperature range of between
approximately -30°C and 900°C bet ween approxi mately

50, 000 and 100 ohnms and is such that a neasurable and
predi ctable voltage is generated in said tenperature
range between said conductor neans, said neasurable and
predi ctabl e voltage being indicative of the tenperature
exi sting along the entire cable length, or if
tenperatures are unequal, at the hottest point along
the cabl e | ength when subjected to external
tenperatures, said voltage being generated continuously
in said tenperature range in a passive, self-generating
manner, and said insulation material is obtainable by
heati ng manganese di oxide in a vacuum furnace at a
tenperature of approximately 900°C, for a period of tine
of between approximately 3 and 10 minutes, with said
vacuum furnace drawn to a vacuum of approxi mately

66. 661 Pa (500 m crons of mercury) or |ess.

2. A heat sensitive cable conprising: an el ongated
substantially tenperature resistant and noi sture

i npervi ous tubular netallic sheath (12'); and el ongated
conductor neans (16a') positioned within said sheath,
sai d conductor neans being thernoelectrically
dissimlar to said sheath and being di sposed in spaced
and substantially parallel relation to said sheath
sai d conductor neans extending out of at |east one end
of said netallic sheath; and a conpacted insul ation
material (14') for electrically insulating said
conductor nmeans from said sheath and maintaining said
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conductor nmeans in spaced and substantially parallel
relation to said sheath, said insulation materi al
havi ng an insul ation resistance variable with
tenperature, wherein said insulation material has an

i nsul ation resistance variable, over a tenperature
range of between approximately -30°C and 900°C bet ween
approxi mately 50,000 and 100 ohnms and is such that a
nmeasur abl e and predictable voltage is generated in said
tenperature range between said conductor neans and said
sheat h, said neasurabl e and predictabl e voltage being
indicative of the tenperature existing along the entire
cable length, or if tenperatures are unequal, at the
hottest point along the cable |Iength when subjected to
external tenperatures, said voltage being generated
continuously in said tenperature range in a passive,

sel f-generating manner, and said insulation material is
obt ai nabl e by heati ng manganese di oxide in a vacuum
furnace at a tenperature of approximtely 900°C, for a
period of tinme of between approximately 3 and

10 minutes, with said vacuum furnace drawn to a vacuum
of approxi mately 66.661 Pa (500 m crons of nercury) or

| ess.

14. A method of manufacturing a heat sensitive cable
operabl e over a tenperature range, conprising the steps
of :

advancing at | east one thernpel ectric conductor neans
froma starting position through a given region |ying
generally forwardly and axially of said starting
position;

advancing a strip of flat netal material past tubular
sheath form ng neans so as to forma tubular sheath
therefromin a position surrounding said given region;
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concurrently depositing a sufficient anount of an
insulation material within the formed sheath to fill
said tubular formed sheath; and

advanci ng sai d sheath, said insulation materi al

contai ned therein and said conductor neans through
means for reducing the dianmeter of said sheath and
applying tension to said conductor neans to conpact
said insulation material and permanently position said
conduct or neans therein;

wherein prior to depositing said insulation materi al
within the formed sheet (read "sheath"), said
insulation material is obtained by the steps of:
provi di ng manganese di oxi de to be converted froma
conductor into said insulation material and heating
sai d manganese di oxide in a vacuum furnace at a
tenperature of approximtely 900°C for a period of tine
of between approximately 3 and 10 mnutes with said
vacuum furnace drawn to a vacuum of approxi mately

66. 661 Pa (500 mcrons of mercury) or |less to convert
sai d manganese dioxide to said insulation materi al
having as said cable an insulation resistance vari abl e
with tenperature in the range of between approxi mately
50, 000 and 100 ohnms within a tenperature range of

bet ween -30°C and 900°C. "

Clainms 3 to 13 and 15 to 29 are dependent cl ai ns.

The Appellant submtted the follow ng argunents:

The device clains conprise features of the fabrication
of the insulation material because there is no other
way for defining said features; the resistance val ues
in the subject-matter in dispute are understood by the
skilled person as being small as conpared with the
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internal resistance of the voltaneter instrunent.
Therefore, the clains in dispute are clear.

The prior art devices of E2, E5 or El, are of the
switching type; only tenperature changes near
predeterm ned tenperature val ues can be detected. The
heat sensitive cables in dispute allow the detection of
changes of tenperature in a broader range of
tenperature, between approximtely -30°C and 900°C, the
rel ated resistance values (from 50,000 to 100 ohmns)

whi ch are small as conmpared with the interna

resi stance of the voltaneter instrunent, allow
predi ct abl e measurenment of thernoelectric voltage,

i ndependently of the length of the cable, continuously
over said whol e range of tenperature. This surprising
effect results in particular fromthe used vacuum
heating and the selection of the definite conditions of
the treatnment, which were not suggested by the prior
art. The commercial success in a field wherein for
reasons of security (fire detection) technique and not
price is inmportant is a further indication that the
devi ces and nethod in dispute involve an inventive

st ep.

The Appel |l ant requested that the decision under appeal
be set aside and that the patent be maintained on the
basis of Claims 1 to 29 filed during oral proceedings,
a description yet to be adapted and Figures 1 to 7 as
gr ant ed.

The Respondent requested that the appeal be dism ssed.
It argued as follows in support of his request:
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Since the current clains have been submtted only
during the oral proceedings, they should be
di sregar ded.

Concerning the heat sensitive cables in dispute, it is
to be noted that they are not correctly discl osed
because their resistance values in ohns wthout the
correspondi ng di nensi ons thereof are neaningl ess.

Mor eover, the principle of operation of the cables in
di spute and the use of nmanganese oxi des as insul ation
material therein are known from E2, whereby E5

i ndi cated therein discloses specifically manganese

di oxide. Al the steps of the nethod of fabrication of
the heat sensitive cable in dispute are known; for

i nstance, E3 discloses steps of the heat treatnent and
conpacting for the sane type of powdered insul ation
material for the sanme type of device. Mreover, there
is no directly derivable causal relation between the
vacuum heat treatnent and the specific properties of

t he negative coefficient insulation material and the
contribution of this feature can be disregarded.
Therefore, the skilled person intending to broaden the
range of detection of the heat sensitive cables and
thus to nodify the negative coefficient of tenperature
of the resistance of the insulation materi al
application would arrive at the device and nethod in
di spute in an obvi ous way.

Reasons for the Decision

1

ET025292. D

The appeal is adm ssible.

Disclosure of the invention
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As credi bly argued by the Appellant, the feature that
the resistance of the cable in dispute has a resistance
bet ween approxi mately 50,000 and 100 ohns neans for the
skilled person that this resistance is very | ow as
conpared with the internal resistance of voltage
measuring instrunents enployed to neasure the

el ectromotoric forces involved and resulting fromthe

t hernmoel ectric effect between the dissimlar conductors
brought into contact by the decrease of resistance of
the separating insulation material with tenperature;
this results in a voltage generated by the thernocouple
which is largely independent fromthe actual resistance
of the cable. Moreover, as convincingly argued by the
Appel l ant, the feature that the powder of the cable in
di spute is conpacted refers to a snall percentage of
voids in the ceramic material and is generally
understood so by persons skilled in this field.
Therefore, the Board is satisfied that the patent in
suit discloses the invention in a manner sufficiently
clear and conplete for it to be carried out by a person
skilled in the art (Article 83 EPC)

Admission of new claims

The new set of clains filed at the beginning of the
oral proceedings is admtted into the proceedi ngs. The
present clainms in dispute only result fromthe

conbi nation of the clains which were opposed; they thus
relate to a restricted class of devices and processes
of manufacturing themand in particular do not concern
any nore the powdered insulation material. There was,
thus, only a restriction of subject-matter nmaking
necessary no further docunents or arguments. Therefore,
their consideration can reasonably be expected fromthe
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Respondent who is famliar with the subject-matter of
the patent in suit.

Allowability of the amendments

Claim1l in dispute results fromthe conbination of the
features of Claim1l and dependent Clainms 3 to 5, all as
granted. Independent Caim2 in dispute results from

t he conbination of the features of independent Claim 2
and dependent Clains 3 to 5, all as granted.

| ndependent Claim 14 in dispute results fromthe

conbi nati on of the features of independent Claim 17 and
dependent Clains 18 and 22, all as granted. Therefore,
the Board is satisfied that the clains of the European
pat ent have not been anended in such a way as to extend
the protection conferred (Article 123(3) EPC)

The Board is satisfied that the European patent has not
been anended in such a way that it contains subject-
mat t er whi ch extends beyond the content of the
application as filed (Article 123(2) EPC)

Clarity

For the sake of clarity, since in particular Cains 1
and 2 in dispute relate to different types of device,
with a pair of conductors neans or a conductor neans,
respectively, main clainms with statenent and
characterising portion according to Rule 29(1) EPC are
not appropriate. Mreover, the considerations in

par agraph 2.1 above concerning particul ar features of
t he cabl es and nethod of manufacturing cables in

di spute al so apply for determ ning the neaning
derivable fromthe corresponding clainms. It is also to
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be noted that the patent in suit (colum 7, lines 19 to
39) nentions that although the insulation material has
a final chem cal conposition which is not known, it

has, when conpacted in final form the resistance range
in the operating tenperature range specified in the
clainms in dispute. Since the only convenient way for
expressing said material feature is based on the
process of preparation of said material, it is
acceptable. Therefore, the Board is satisfied that the
clains are clear in the sense of Article 84 EPC

Novelty

The novelty of the subject-matter of the clains in
di spute has not been contested and al so the Board has
no objection in this respect (Article 54 EPC)

Inventive step

Claim?2

Since heat sensitive cabl es conprising manganese oxi des
are knowmn fromE2, it is the closest prior art

docunent. Moreover, independent Claim2 in dispute is
treated first because E2 discloses with nore details a
cable structure with an el ongated conductor neans, i.e
of the same type as in said claim

A heat sensitive cable is known fromE2 (see colum 1,
line 16 to colum 2, line 2; colum 2, line 14 to
colum 4, line 49; colum 4, line 65 to colum 5,

line 14; Figures 1 and 2); it conprises an el ongated
substantially tenperature resistant and noi sture

i npervi ous tubular netallic sheath (11) and el ongat ed
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conductor neans (12) positioned within the sheath; the
conductor neans (12) is thernoelectrically dissimlar
to the sheath (11), is disposed in spaced and
substantially parallel relation to the sheath and
extends out of at |east one end of the sheath;
insulation material (13) having a negative tenperature
coefficient has the function of positioning and

el ectrically insulating the conductor neans fromthe
sheath; said insulation material (13) is a

m cropul veri sed material, rendered sonewhat plastic by
a subsequent treatnment and then submtted to a process
in which the sheath wherein the material is placed is
drawn for reducing the dianmeter of the sheath to bring
the inner wall thereof into firmcontact with the
spacing material, and thus the spacing material is
conpact ed.

According to the indications in E2 (see colum 2,
lines 58 to 62) the insulation material can be
fabricated by a process disclosed in E5 (see colum 2,
line 28 to colum 5, line 65; Figures 1 to 3), and
thus, said insulation material conprises heat treated
manganese di oxi de having an insul ati on resistance
within the sheath variable with tenperature, whereby a
nmeasur abl e tenperature indicative voltage is
continuously and passively self-generat ed.

It is to be noted that the electrical resistivity of

t he sem conductive spacing material of the cable known
fromE2 (see colum 4, lines 29 to 49) can be sel ected,
for a nentioned I ength of the cable, as being 100 ohns,
i.e. wWthin an insulation range bounded by a maxi num

i nsul ati on range of between approximately 100 and

50, 000 ohns.

ET025292. D Y
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However, contrary to the insulation material of the
cable of daim2 in dispute, the nmanganese di oxi de of
E2 and E5 is heat treated in air or in a reducing or
neutral atnosphere such as hydrogen or nitrogen and
there is no indication that it is submtted to any
heating treatment in vacuum As nentioned in

par agraph 5.1 above, this feature of the preparation of
the insulation material corresponds to specific
material features thereof.

Moreover, there is no indication in E2 or E5 that the
resi stance of the cable should be approximtely
50, 000 ohns for a tenperature of approximately -30°C.

As convincingly submtted by the Appellant, the device
of E2 (see colum 1, lines 16 to 23 and 34 to 38) is of
a "switch" type nature because a "predeterm ned
tenperature” is repeatedly nentioned; noreover, since
E2 indicates that the material can be fabricated
according to the teaching in E5 and since E5 (see in
particular colum 3, lines 71 to 74) stresses the
feature of "a famly of cables using the sane basic
nmetal oxide to nmeet specific requirenents of different
fire-detection applications”, it is derivable that a
predeterm ned tenperature is neant for each cabl e of
said fam|ly. The switching character of the device
fabricated with an insulation material according to E5
(see colum 5, lines 50 to 65; Figure 3) is also
derivabl e fromthe val ues of neasured resistance of the
cabl e usi ng manganese oxi des, which provide a very
steep slope (for instance 100,000/10, i.e. 10,000 for a
range of tenperature of about 400°F, i.e. about 220°C)
as conpared with a ratio of 50,000/100, i.e. 500 for a
range of tenperature of about 1000°C in the patent in
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suit. It is also to be noted that the operating range
for devices fabricated according to E5 (see colum 3,
l[ines 62 to 71) is from approximately 200°F to 1000°F
i.e. 93°C to 537°C as conpared with approxi mately

bet ween -30°C and 900°C for the cable in dispute.
Extrapol ati ng the val ues derivable fromthe curves of
Figure 3 shows that the resistance of the cable for
-30°C woul d be in any case nuch hi gher than 50,000 ohns.

Thus, as indicated in the patent in suit (see colum 1,
lines 30 to 42 and colum 1, line 63 to colum 2,

line 3), the known devices have a limted range of
operation in tenperature and are thus not versatile. It
is the object of the invention to provide a heat
sensitive cable allow ng continuous control over a
broad range of tenperature, and nanely between
approximately -30°C and 900°C. The non-sw tching
character of the cable in dispute, i.e. the gentle

sl ope of the change in resistance as a function of
tenperature resulting fromthe particul ar nmethod of
treatnment of the insulation material, credibly allows
conti nuous predictabl e neasurenent over said w der
range of tenperature.

There is no indication in E2 or E5 for treating a

sem conducti ve oxi de such as manganese di oxide in
vacuum Moreover, such a teaching cannot be derived
fromthe other prior art docunents concerning heat
sensitive cables. For instance, it is derivable fromEl
(see page 2, line 11 to page 3, line 86 and nore in
particul ar page 3, lines 44 to 61; Figure 1) that the
insulation material, i.e. magnesi um oxi de (and not
manganese oxi de), of the disclosed heat sensitive cable
is mainly an inert spacing material and that it is the
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impurity, e.g. sodiumchloride, which provides the

sui tabl e resi stance/tenperature characteristics; E3
(see colum 4, line 46 to colum 8, line 26; Figures 1
to 5) also discloses an insulation material which may
be anhydrous netallic oxide such as nmagnesi um oxi de but
does not provide any information about manganese

di oxi de or vacuum heat treatnent.

| ndeed, the treatnent of material conprising nmanganese
di oxi de for thernosensitive electric conponents is
known fromE4 (see colum 1, lines 15 to colum 2,

line 3; colum 2, line 68 to colum 5, line 33), but in
relation with different devices and nanely conventi onal
therm stors, wherein the resistance of the materi al
varies with tenperature; noreover, there is no

i ndication that the powdered crystalline material of
the insulation material of E4, which is suspended in a
t her nopl astic binder, is conpacted or submitted to a
vacuum heating treatnment.

It is to be noted that vacuum heat treatnents of
materials were not unknown to people skilled in the
art; however, as credibly submtted by the Appellant,
the required properties of the insulation material are
not obtained with any vacuum treatnent but are directly
related to the precise limted conditions specified in
Claim2 in dispute and there is thus a surprising
effect depending from i.e. causally resulting froman
addi ti onal sel ection.

Therefore, the subject-matter of Claim2 in dispute
i nvol ves an inventive step in the sense of Article 56
EPC.
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Caimil

A heat sensitive cable having a pair of conductors in a
sheath and form ng a thernocouple with a separating

i nsul ation material which can becone nore conductive
when heated, is known fromE2 (see colum 4, lines 50
to 64; Figure 3); the known device is thus of the sane
type as that of Caim1l in dispute. However, as

nmenti oned above, neither E2 nor any of the other prior
art docunents suggests the specific vacuum heat

treat ment necessary for obtaining an insulation

mat eri al having the required properties and, thus, the
subject-matter of Claim1 also involves an inventive
st ep.

Clamil4

| ndependent Claim 14 in di spute concerns a nethod for
manuf acturing a heat sensitive cable and has the sane
features as those recited in Cdaim1l or daim2 in

di spute, and al so involves an inventive step for the
same reasons.

Clains 3 to 13 and 15 to 29 are also allowable due to
t heir dependence on the main clains in dispute.

Therefore, since, taking into consideration the
amendnents nmade by the Proprietor, the patent and the
invention to which it relates neet the requirenents of
t he Convention, the patent is to be naintained in
amended form (Article 102(3) EPC)
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For these reasons, i1t i1s decided that:

1
2.
The Reg
P. Mart

ET025292. D

The deci sion under appeal is set aside.

The case is remtted to the first instance with the
order to maintain the patent on the basis of Cains 1
to 29 filed during oral proceedings of 17 June 1993, a
description yet to be adapted and Figures 1 to 7 as

gr ant ed.
i strar: The Chai r nan:
or ana E. Turrini



