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Summary of Facts and Subm ssi ons

0619.D

The present appeal is against the decision of the
opposition division rejecting the opposition against
Eur opean patent 591239 (application 92910517.9,

| nt ernati onal publication nunmber W92/20989) entitled

filmthi ckness neasuring capacitive sensor

Anmongst the docunents presented during the proceedings,
the followng are relevant for the taking of the
present deci sion:

E2: DE- A-3 612 914

E4: DE-A-3 435 908

ES: DE-A-2 258 022

E8: A brochure relating to the capaNCDT series 600
non- cont act capacitive neasuring system

E9: Operating manual for the sane,

E10: Correspondence between the firm Octagon and the
appellant firm

E1l: Test Report, and

E12: Decl arations by Messrs W Bpeinter and Sal zber ger.

Docunents E2, E4 and E5 were present in the proceedi ngs

before the opposition division, the remaining docunents
reached the file only at the appeal stage.
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The i ndependent clainms of the patent as granted, upon
whi ch the decision of the opposition division was based
are worded as foll ows:

"1. A capacitive sensor (1) for the non-contact
nmeasurenent of the thickness of a filmor sheet (12),

t he sensor (1) conprising:

a central electrode (2) and an outer el ectrode (3)
surrounding the central electrode (2), the capacitance
bet ween the el ectrodes (2,3) depending on the presence
of a filmor sheet (12) in the capacitive fringe field
of the electrodes (2,3);

gas outlet nmeans (8,17) for providing, in use, a |ayer
of pressurised gas (11) between the sensor (1) and the
filmor sheet (12) when gas is supplied to the outl et
means (8, 17); and

el ectronic nmeans (6) for determ ning the thickness of
the filmor sheet (12) froma capacitance neasured
between the el ectrodes (2,3) when the filmor sheet (12)
is held away fromthe electrodes (2,3) by said | ayer of
pressurised gas (11).

16. A method of capacitively neasuring the thickness of
a filmor sheet (12) without contacting the filmor
sheet (12), the nethod conprises the steps of:

pl acing a capacitive sensor (1) adjacent one surface of
the filmor sheet (12), the sensor (1) having a face
opposing the filmor sheet (12) which includes a
central electrode (2) and an outer el ectrode (3)
surroundi ng the central electrode (2);

constantly passing pressurised gas between the filmor
sheet (12) and the electrodes (2,3) of the capacitive
sensor (1) to keep the filmor sheet (12) and the

el ectrodes (2,3) a set distance apart; and
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determ ning the thickness of the filmor sheet (12) by
detecting a change in capacitance in the fringe field
between the el ectrodes (2,3) when the sensor (1) is

pl aced adj acent the filmor sheet (12)."

In its decision, the opposition division established

t hat novelty was not contested by the opponent. The

cl osest prior art docunment was taken to be docunent EZ2,
di scl osi ng an inductive sensor, whereas the patent
makes use of a capacitance neasurenent. A nention of
capacitive nmeasurenent in docunent E2 | eads in context
away fromthe invention. The division therefore

concl uded that the subject matter of claim1l1, the
correspondi ng net hod claimand the cl ai nrs dependent

t herefrom conpri sed an inventive step over the prior
art. The division also established that none of the

ot her docunents before it described a sensor or nethod
for measuring the thickness of a filmbased on a
capacitive fringe field nmeasurenent using a capacitive
sensor having both el ectrodes of the capacitor
concentrically arranged on the sanme side of the film
the thickness of which is to be neasured. For exanple
docunent E4 di scloses a magnetic or eddy sensor held in
a predeterm ned distance controlled by an air cushion
above the surface of a film the thickness of which is
nmeasur ed based on distance to an underlying support.
Docunment E5 describes a thickness measuring apparatus
for measuring comnbi ned thickness of a netallic plate
with a layer of an insulating material and thickness of
the insulating | ayer alone. The sensor head is held at
a predeterm ned di stance fromthe upper surface of the
insulating layer by its fluid pressure nozzle and a
first inductive sensor thus noves responsive to

t hi ckness change. A second sensor provided in the
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sensor head, including a coil, nmeasures the distance to
the netallic substrate to determ ne thickness of the
i nsul ating | ayer.

Both parties requested on an auxiliary basis oral
proceedi ngs, which were appointed by the board
consequent thereto. The appellant filed docunments E8
and E9 with the appeal. In the period between the
summons and the oral proceedings, the appellant filed
docunents E10, E11 and the declarations, the respondent
filing first to third auxiliary requests. In a

conmuni cati on annexed to the sumons to oral

proceedi ngs, the board observed that one issue for

di scussi on seenmed to be what is to be understood from
the reference to capacitive neasurenent in docunment E2.
An opportunity would be offered for discussing the

rel evance of docunents E8 and E9 with respect to non
contact neasurenent of thickness. Both parties took
advant age of this opportunity during the oral

pr oceedi ngs.

According to the appellant, docunment E2 reveals all the
features of claim1l of the patent in dispute relating
to a floating sensor, except that the sensor disclosed
operates inductively and not capacitively. Contrary to
the view of the opposition division, the reference in
docunent E2 gives the skilled person the idea of using
the thickness and material dependent dielectric
constant so far as relevant in capacitive sensing. The
concrete formof the capacitive sensor pertaining to
both el ectrodes being on one side was part of the
know edge of the skilled person. Reference is nade to
figures of docunent E8 and section 5.2 of docunent E9
sinply to docunent the know edge of the skilled person
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as to this sensor, there being shown a m ddl e el ectrode
(Messel ektrode) and an outer electrode (Masse), where
field lines for a capacitive fringe field are shown
(see especially the lower right figure on page 2 of
brochure E8).

Docunents E8 to E11 illustrate what was part and parce
of the know edge of the skilled person and can al so be
taken as a starting point illustrating |ack of
inventive step. It had not been possible to provide
this information at an earlier stage sinply because of
difficulties arising fromthe changes in archiving
practice at the appellant conpany and difficulties
associated with the alternative of providing it from
custonmers. Considering claiml1, its subject matter
involves two feature groups, (a) capacitive thickness
measurenent and (b) floating sensor features. The
skill ed person understands that docunents E8 and E9 do
not relate only to distance neasurenent, as suitability
for thickness measurenent with constant separation is
recogni sed fromthe right hand picture on page 2 of
docunent E8. Page 6 of the docunment E9 teaches

avoi dance of sensor contam nation and contact with the
obj ect bei ng neasured, the problembeing | oss of
sensitivity consequent to damage resulting from such
contact. Page 11 nentions insulator formand thickness,
whi ch nmeans that these can be taken to be variables to
be determned. This is reinforced by the nethods taught
according to docunents E10 and E11. Thus capacitive
determ nation of thickness distance was available in
the state of the art as also confirnmed in this sense by
t he declarations E12. The state of the art also

recogni sed the problem of contact damage had to be
addressed, which the skilled person only had to take up
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in an obvious way by maintaining constant separation
with an air cushion. It can even be said w thout any
reference to docunments E8 to E12 that the know edge of
the person skilled in the art included floating sensors,
the type of sensor not being significant.

A snoot hly coated sensor surface is subject to wearing
out by use in contact with a film The skilled person
knew of the danger of tearing the filmfromthe

passages of docunent E9 referred to above and al so from
docunents E4 and E5 and thus that sensor contact
therewith had to be avoided. Test (b) in docunent E11l
thus did not correspond to the logic of the brochure ES,
the test report was sinply publication material.

Thus either starting fromthe know edge of the skilled
person or docunent E2, no inventive step can be seen in

t he subject matter of the independent cl ains.

The respondent was of the view that the argunent of the
appellant relating to the capacitive sensing in
docunent E2 is incorrect as the passage concerned
teaches away fromthe invention. The respondent
chal I enged publication of docunents E8 and E9, which
coul d have been submtted earlier and contained no
recei pt froma custoner. Mreover, as the brochure E8
derived fromthe appellant, the respondent had no
chance of tracking down recipients. In any case, in the
respondent’ s view, docunents E8 and E9 contain no
reference to thickness neasurenent and the capacitive
sensor disclosed is for nmeasuring di stance. Moreover,
keepi ng the sensor head cl ean applies for al

capacitive neasurenent, this is not only for avoiding
damagi ng the sensor head. In context docunents E8 and
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E9 thus refer to distance neasurenent where no air
cushion is necessary. Docunment E11 indicates in test (b)
that good contact is required for thickness neasurenent.
While it is not disputed that capacitive fringe field

t hi ckness neasurenent was known at the priority date of
the patent, the use of an air cushion was not

consi dered appropriate because of inpairing reliability
by not maintaining a constant distance. Its use by the

respondent was therefore inventive.

VIIl. The appellant requested that the decision under appeal
be set aside and that the patent in dispute be revoked.
The respondent requested as main request that the
appeal be dism ssed and that the patent be maintai ned,
or alternatively, that the patent be maintained in
amended formon the basis of one of the first to third
auxiliary requests filed in advance of the oral
proceedi ngs. The wording of the independent clains
according to the main request is given in section ||
above. The wordi ng of the independent clains of the
auxiliary requests is not given as this is not
necessary for the present decision (see point 5 of the
Reasons bel ow).

I X. At the end of the oral proceedings, the board gave its

deci si on.

Reasons for the Decision

1. The appeal conplies with the provisions nmentioned in
Rul e 65(1) EPC and is therefore adm ssible.

0619.D
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2. The case of the appellant involves reference to
docunents E8 to E12, which were first filed during the
appeal proceedings. In assessing these docunents, the
procedural situation was influenced by both parties,
despite differing views on their tineliness, being
prepared to take a substantive position in relation
their content. In these circunstances, the board
revi ews these docunents as foll ows:

2.1 Docunent E8 is a brochure pertaining to a position
nmeasur enent transducer (the term "capaNCDT" derives
fromthe wording "capacitive non contact displacenent
transducer”). An electrical conductor and an insul ator
are shown as neasurenent object in the bottomright
figure on the second page. The sensor itself is shown
as generally cylindrical with a central measurenent
el ectrode surrounded by a shield el ectrode and earth.
Field lines for the nmeasurement with the conductor are
shown generally fromthe central electrode straight to
t he conductor, whereas in the second case they are
shown curved back through the insulator to the outer
earth.

2.2 I nstruction manual E9 nentions in section 2.6 on page 7
that the sensor face has to be kept clean to avoid
damage and al so that dielectric constant and obj ect
t hi ckness play an inportant role in the case of
insul ators. According to section 4.1 of the manual on
page 10, the measurenent principle is based on
i npedance of an ideal plate capacitor being a constant
times separation. Section 5.2 on page 11 explains that
linearisation and calibration are necessary for an
i nsul ati ng object and, anong ot her things, form and
t hi ckness of the insulator have an influence on the

0619.D
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calibration as does dielectric constant of the object
bei ng nmeasur ed.

Correspondence E10 contains a letter fromthe firm

Cct agon seeki ng provision of a capacitive thickness
measuring device. The letter recites that nmeasurenent
of plastics foil nmust take place on one side according
to an attached sketch. This sketch shows a sensor in
contact with the foil. The correspondence al so incl udes
a pro forma bill for a device fromthe appell ant.

Docunment E11 is an investigation report describing two
t hi ckness neasuring nethods (a) and (b). In nmethod (a),
the foil is between a sensor and a netal plate. In

met hod (b), no nmetal plate is necessary, but a problem
with conpletely planar contact between the foil and the
sensor surface is nmentioned. This problemcan be sol ved
by an increased pressure in a plastic tube or by air

suction in the sensor.

The decl arations both concern the availability of
docunents E9-El11l. They do not pertain to technical
features of the devices concerned.

Pertinent content of prior published docunents E2, E4
and E5 considered in the proceedi ngs before the
opposi tion division can be sunmari sed as foll ows:

Docunment E2 concerns mneasuring thickness of paper or
the like. An air jet (see 12 in Figure 1) floats above
a surface (7 in Figure 1) according to air pressure
rel eased therefrom a device (16 in Figure 1) being
arranged to neasure its distance. |If paper cones
between jet and surface then the jet floats over the



3.2

0619.D

- 10 - T 0400/ 00

paper, its distance fromthe surface increasing
correspondi ngly. According to one enbodi nent, the
device is disposed on a part rigidly attached to an air
jet, which part can be out of the paper path so the

di stance neasurenment to the underlying surface is not

i nfluenced by the dielectric constant of the paper and
can be capacitive (see colum 4, first paragraph). In
anot her enbodi nent, no further part is necessary as the
di stance fromthe neasuring device to the underlying
surface is directly neasured, but a capacitive
nmeasurenent is |less suitable. Since paper usually has
few or no nmagnetic conponents, an inductive nmeasurenent

is a good possibility (see colum 4, second paragraph).

The appell ant only touched on docunents E4 and E5
during the oral proceedings in the context of an air
cushi on avoi di ng sensor damage. The board thus sees no
need for analysis of their content going beyond that of
t he opposition division, with which it agrees (see
section IV of the Summary of Facts and Subm ssions).

The sol e substantive issue in dispute concerns
inventive step. If docunent E2 is taken as starting
poi nt in assessnment of inventive step, in view of the
t hi ckness neasurenent deriving fromchange in distance
to an underlying surface, features pertaining to
capacitive fringe field sensing are novel. The probl em
solved can thus quite generally be considered to be

t hat of devel opi ng neasurenent of thickness.

The teaching of docunent E2 is towards use of an

i nductive sensor for sensing of an underlying surface
to which the distance varies corresponding to thickness
of any intervening sheet. On the way to this
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configuration, capacitive sensors are nentioned, but in
a way the board considers detrinmental to their
application because they are portrayed as having the
handi cap of being either outside the paper path or
subject to influence by paper dielectric coefficient.
The approach of the appellant that a val uabl e idea

t owar ds capacitance thickness neasurenent i s suggested
is not very convincing because it inplies the skilled
person woul d, not could, have focussed on the
dielectric coefficient of the paper as a neasurenent
paraneter, despite this effectively being portrayed in
docunent E2 as a factor corrupting the result. Even had
this been ignored, not capacitive fringe field

t hi ckness neasurenent, but a di stance neasurenent to an
underlying surface would be invol ved. Thus, the board
reached the conclusion it is not possible to reach the
subj ect matter of the independent clains in an obvious
way from docunent E2.

Si nce docunents E8 and E9 are concerned with distance
nmeasurenent, there is neither an air |ayer nor any
measur enent of thickness provided. In the case of
insulators, dielectric constant and thi ckness, anongst
ot her things, are taken into account according to
docunent E9 to avoid influence on calibration of

di stance neasurenent. The reference to influencing, in
the board’'s view also in a detrinmental way, tallies in
this sense with docunent E2. There is thus no nore
reason provided in docunents E8 and E9 to take a junp
in reasoning and conclude that paraneters nentioned in
this context are to be measured than there was in the
arrangenment of docunment E2. Thus even assum ng these
docunents illustrate the know edge of the skilled

person, it is not obvious that in conjunction with
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docunent E2 they woul d have renpved inventive step from
the subject matter of the independent clains.

The appell ant offered another line of argunent starting
with the knowl edge of the skilled person as illustrated
by docunents E8 and E9, read as one docunent, as

cl osest prior art. Leaving aside the casual conbination
of the teachings, the board is not persuaded that
reference in section 2.6 of docunent E9 to the

desi derata of keeping the sensor face clean and
avoi di ng damage to the head suggests that a |ayer of
pressurised gas as in docunment E2 shoul d be provided.
This is because both are general desiderata for
capacitive sensors and, documents E8 and E9 not being
concerned with thickness neasurenent but wi th distance
measurenent, no such air layer is necessary. The case
of the appellant was not inproved by the reference to
docunent E11, because unlike the | ess relevant test (a)
utilising a different capacitor configuration with a
backpl ate, in the case where thickness is neasured

wi t hout an underlying surface i.e. test (b), despite

t he cl eanliness and damage avoi dance desi derat a,

contact does indeed occur between the film of which

t hi ckness is neasured and the sensor. Such contact al so
tallies with the sketch in docunent E10 deriving from
the firm Octagon and showi ng contact between the sensor
and film In test (b) the problem of planar sensor
contact is even addressed by increased filmapplication
pressure or a suction systemtowards the sensor. In
view of these very explicit disclosures, the board was
only able to understand the subm ssion of the appellant
that contact according to test (b) was not in
accordance with the | ogic of docunent E8 to underline
the difference between the di stance neasurenent in the
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|atter and thickness neasurenent in the forner. Thus,
whi l e cl eanli ness and avoi di ng danage are gener al

desi derata, the provision of an air cushion for
providing a fixed separation in differential distance
nmeasurenent in documents E2 or in docunments E4 and ES5,
none of which are concerned with these desiderata,
cannot in the view of the board be taken to nmean that
damage and cl eanl i ness nust be provided by such a
cushion in any thickness neasurenent as such is in
direct contradiction to the explicit teaching of
contact according to test (b) of docunent El11 as

rei nforced by docunent E10.

The appellant therefore failed to convince the board
that the subject matter of either of independent clains
1 or 16 according to the main request |acked an
inventive step even taking account of all the docunents
presented. The sanme conclusion applies to the remnaining
clainms which include all the features of claim1 or 16.

In the circunstances of the present case, the |ack of
any successful substantive challenge to the patent as
granted neant that it was not necessary to consider
further either the adm ssibility of documents E8 to Ell
or the content of the clains according to the auxiliary
requests.



Or der

For these reasons it

The appeal is dism ssed.

The Registrar:

P. Martorana

0619.D

I s decided that:

The Chai r nan:

A. G Klein

T 0400/ 00



