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Summary of Facts and Subm ssi ons

1961.D

The appel | ant | odged an appeal, received on 23 Cctober
1999, against the decision of the exam ning division,
di spatched on 1 Septenber 1999, refusing the European
pat ent application 95 104 695.2. The fee for the appeal
was paid on 23 Cctober 1999 and the statement setting
out the grounds of appeal was received on 5 January
2000.

The exam ni ng division objected that the subject-matter
of independent clains 1 and 10 was not patentabl e under
Article 52(1) EPC because of |ack of novelty

(Article 54 EPC) and the dependent clans did not

i nvol ve an inventive step (Article 56 EPC), having
regard to the foll ow ng docunents:

(D1) EP-A-0 497 477

(D2) EP-A-0 388 600

(D3) DE-C-3 801 626.

In reply to a communi cation of the board, the appell ant
filed with a letter dated 24 April 2002 a new set of
claims 1 to 12 and anended pages 1 and la of the

descri ption.

Wth letter dated 12 July 2002 the appellant filed new
cl ai rs and anended descri ption pages and requested that
t he deci sion under appeal be set aside and a patent be
granted on the basis of the follow ng docunents:

Cl ai ns: No. 1 to 12, according to the request as
filed with the sane letter
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Descri ption: pages 1 and la, according to the request
as filed with the same letter;
pages 2, as filed with the letter dated
9 June 1998;
pages 3 to 9 as originally fil ed;

Dr awi ngs: sheets 1/2, 2/2 filed with the letter
dated 5 February 1999.

The wording of claim1l reads as foll ows:

"Apparatus for inspecting the finish (34) of a

contai ner (22) having a central axis (25) and an open
nmout h surrounded by an axially facing sealing

surface (36) for sealing engagenent with a contai ner
cap, said apparatus conpri sing:

means (26) for rotating the container (22) about a
rotational axis coinciding with the central axis (25);

a light source (42) positioned to direct an
i nci dent beam (44) of |ight energy at an acute angle
onto the sealing surface (36) of a container in said
rotating neans,

I i ght sensor nmeans (46) disposed to receive |ight
energy reflected (45) by the sealing surface (36),

said light source (42) and said |ight sensor
means (46) being di sposed above the sealing
surface (36) of the container (22) and positioned such
t hat said beans incident (44) and reflected (45) from
the sealing surface (36) of the container are in a
pl ane perpendi cular to the sealing surface (36), and
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means (52) for detecting variations (36a, 36b) at
the sealing surface (36) of the container,

characterized in that

the light (44, 45) fromsaid |ight source (42) to
said |ight sensor nmeans (46) is in a plane parallel to
the central, rotational axis (25) of the container (22)
which plane is at a distance equal to the radius of the
seal ing surface (36) to be inspected,

said incident beam (44) is a narrow collinmated
beam whi ch intersects said sealing surface (36) at a
position or point (AL A, A") and the reflected |ight
beam (45) inpinges upon said |ight sensor neans (46) at
a correspondi ng position or point (B, B, B"),

in that said detecting neans (52) is designed to
detect variations (36a, 36b) in |level of the sealing
surface (36) by interpreting the position of the
point (B, B, B") on said sensor neans (46, 50) as the
actual level of the sealing surface (36) with respect
to said |ight source (42) and said sensor neans (46) at
a correspondi ng position or point (B, B, B"), and

in that variations (36a, 36b) are detected by said
detection neans (52) as a function of position of
i ncidence of the reflected |ight beam (45) on said
I ight sensor nmeans (46, 50) as the container (22)
rotates."

The wording of claim 10 reads as foll ows:
"A method of inspecting the finish of a container (22)

having a central axis (25) and an open nouth surrounded
by an axially facing sealing surface (36) for sealing
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engagenent with a container cap, said nmethod conprising

t he steps of:

(a)

(b)

(c)

(d)

rotating the container (22) about its axis (25),

directing an incident beam (44) of light energy at
an acute angle onto the sealing surface (36) of
the container as it rotates such that the beamis
reflected fromthe sealing surface (36) in a plane
per pendi cul ar to the sealing surface,

positioning Iight sensor neans (46) in said
per pendi cul ar plane to receive the |ight beam (45)
reflected fromthe sealing surface (36),

provi di ng neans (52) for detecting
vari ations (36a, 36b) at the sealing surface (36)
of the container (22)

characterized in that

(a")

(b")

the rotating sealing surface (36) at the area to
be i nspected noves tangentially along the plane in
which the light (44, 45) fromthe |ight

source (42) to the sensor neans (46) travels,

t he incident beam (44) is a narrow collimted beam
whi ch intersects said sealing surface (36) at a
position or point (A, A, A'), and the reflected

i ght beam (45) inpinges upon said |ight sensor
nmeans (46) at a corresponding point (B, B, B")

whi ch has a position on said sensor that varies
with the level of the sealing surface (36) with
respect to said sensor, and
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(d") the position of said point (B, B, B") on the
sensor is interpreted as the actual |evel at the
seal ing surface (36) of the container (22) and
variations (36a, 36b) in the level are detected as
a function of variations in position of incidence
of the reflected |ight beam (45) on said sensor
nmeans (46) as the container rotates.”

Clainms 2 to 9 are dependent on claiml1l. Cains 11
and 12 are dependent on cl ai m 10.

The argunents of the appellant may be summari sed as
fol | ows:

Docunent D1 di scl oses an apparatus and a nmethod for

i nspecting the end of an object for a defect with the
features of the preanbles of claim1 and claim10. In

t he apparatus disclosed in D1, the upper end portion of
the object is illumnated by one |light source with a
broad |ight beamor by a pair of |ight sources and
during the notion of the object its illum nated edges
are inmaged as two bright Iines onto a pair of sensors
di sposed at a predeterm ned angle relative to each

ot her and arranged in caneras |aterally and above the
nmovi ng direction of the object area to be inspected.
The signals are added and subtracted in a processing
apparatus, thereby detecting defects in the object
surface. In order to provide two bright lines fromthe
edges of the noving object the Iight source and caneras
nmust be arranged orthogonal to the direction of
novenent. Therefore the apparatus disclosed in docunent
Dl differs fromthe apparatus according to the
invention in the arrangenent of the |ight source and
sensor nmeans (in radial direction as opposed to the

tangential direction in the invention); in the
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illumnation (one broad Iight source or a pair of |ight
sources, in order to illumnate two edges of the

obj ect; whereas the apparatus according to the
invention uses a narrow, collimted |ight beam
illumnating the surface at one point); and in the
nature of the signal processing (docunent D1 al ways
requiring a set of sensors and associ ated signal
processor to conpare the two signals; in the apparatus
of the invention the position of the reflected Iight
beam on the sensor is eval uated).

A further apparatus and net hod conprising the features
of the preanbles of clains 1 and 10 is disclosed in
docunent D2, which is considered to represent the

cl osest prior art. This apparatus includes a |ight
source emtting a beamformng an illum nated area
across the sealing surface of the container and a
canera having an array of light sensitive el enents and
receiving the reflected light fromthe surface to be

i nspected. The light source, canmera and beam define a
pl ane extending radially to the direction of the noving
outer surface. Faults or checks as |lines-over-finish or
blisters can be detected fromthe inmage thus received,
whi ch, however, does not carry information about the

| evel of such inspected surface. The apparatus defined
inclaiml and the nmethod of claim 10 differ fromthe
apparatus and net hod known from docunent D2 in the
arrangenment of the light source and sensor neans, which
are in tangential direction to the noving surface (in
docunent D2: radial arrangenent); and in the size of
the Iight beam which is narrow and collimted to
illumnate and detect a point on the surface (in
docunent D2: illum nated area).

These difference between the subject-matter of the



ST T 0109/ 00

i ndependent clains and the system known from D2 sol ve
t he objective problemto provide an apparatus and

nmet hod enabling to obtain information on the height of
t he surface deviations of the container to be

i nspect ed.

The solution defined in the independent clains is based
on the principle of triangulation. Docunent D3, which
had been cited by the exam ning division for this
principle of triangulation, is, however, a docunent
fromthe quite renote technical field of rotating
circular scannners for detecting the |evel of a welding
seam The principles of docunments D1 and D2 differ so
much fromthe principle underlying docunent D3 that

t hese cannot readily be conbi ned.

Therefore the clained solution is not obtainable in an
obvi ous way from a conbi nation of the cited docunents.

Reason for the Deci sion

2.1

1961.D

The appeal is adm ssible.

Amendnents - Article 123(2) EPC

Claiml differs fromclaim1l as originally filed in
that the light source, the sensor neans and the |ight
beam from the source to the sensor neans refl ected by

t he sealing surface define a plane which is parallel to
the rotational axis of the container and at a distance
equal to the radius of the sealing surface, i.e. are
arranged in a plane tangential with respect to the
rotating container surface. This feature is supported
by the Figures and the correspondi ng passage in the
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original description, see Figure 1 (to be conpared with
Figure 1 of docunent D2, where a radial arrangenent
with respect to the rotation direction is disclosed)
and Figure 3, showi ng such a tangential arrangenent
including a second pair of |light source and sensor
means. Furthernore the present claimdefines that the
incident beamis a collinmated beam which is incident at
an acute angle onto the sealing surface. This feature
finds its support in the enbodi nent of Figure 1, see
page 6, lines 5 to 6.

Met hod cl aim 10 includes the correspondi ng net hod
features, which are equally supported by the cited
passages in the original disclosure.

O her m nor anendnents in the dependent clains equally
find their support in the application as originally
filed.

Therefore the Board is satisfied that the application
docunents are in conformty with Article 123(2) EPC.

Novel ty

Docunent D1 shows in the Figures an apparatus for

i nspecting the finish of a container (glass 3)
conprising nmeans (turntable 4) for rotating the
container; a light source (5) positioned to direct an
i ncident beam of light at an acute angle (Figures 3
and 9) onto the sealing surface of the container; and
[ ight sensor nmeans (1, 2) disposed to receive |ight
reflected by the sealing surface. The |ight source and
I ight sensor nmeans are di sposed above the sealing
surface of the container and the incident and refl ected
beans are in a plane perpendicular to the sealing
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surface. The apparatus further includes imge
processing neans 12 for detecting variations at the
sealing surface of the container. Differing fromthe
requirenent in claiml of the application in suit, in
t he apparatus disclosed in docunent D1 the light from
the light source to the light sensor neans is in a

pl ane which is not parallel to but coincides with the
central rotational axis of the container, therefore
this plane is not tangential to the rotation direction
of the contai ner surface, but intersects this surface
in radial direction, the plane including the centreline
of the surface. Furthernore in the apparatus discl osed
in docunent D1 the light source does not emt a narrow
col limated beam but either conprises a pair of |ight
sources 5 (Figures 2 and 3) or a single |ight source
emtting a divergent beam (Figures 8 and 9).

Docunent D2 di scl oses an apparatus for inspecting the
finish of the sealing surface of a container. As shown
in Figures 1 and 2 this apparatus includes neans (26)
for rotating the container about a rotational axis (23)
coinciding with the central axis; a light source
(strobe 42) positioned to direct an incident beam of
light energy at an acute angle (claim1) onto the

seal ing surface (36) of a container (32) in the
rotating neans; |ight sensor neans (canera 48) disposed
to receive light energy reflected by the sealing
surface; wherein the light source is positioned to
direct the light dowwardly onto the sealing surface at
an angle to the axis 23 (colum 6, lines 8 to 15),
whence the |light source and the |Iight sensing neans
define a plane perpendicular to the sealing surface.
Furthernore this apparatus includes neans (information
processor 52 and i nage nenory 54) for detecting

vari ations at the sealing surface of the container
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(Figure 3).

As is illustrated in Figure 4 of docunent D2, this

pl ane defined by the light source (illum nated area 58)
and the sensor (field of view 48a of canera 48) is
orthogonal to the sealing surface, i.e. the plane is
arranged in radial direction. Furthernore the

illum nated area 58 does not result froma narrow
collimated beam which is also visible fromFigure 11
Therefore the features of the characterising portion of
claiml are not known fromthis docunent.

Docunent D3 di scl oses an optical seam position sensor
for a welding torch and is not related to an appar at us
for inspecting the finish of a container within the
definition of claiml.

Therefore the subject-matter of claiml1l is novel within
the neaning of Article 54 EPC.

For the sanme reasons the subject matter of claim10 is
consi dered novel, because this claimdefines a nethod
of inspecting the finish of a container with the nethod
features corresponding to the apparatus features of
claim1.

| nventive step

Docunents D1 and D2 di scl ose apparatuses and net hods
for inspecting the finish of a container with the
features of the preanble of clains 1 and 10 of the
application in suit. Therefore in addressing the
guestion of inventive step, both disclosures nmay be
considered as a suitable starting point for the
probl em sol uti on appr oach.
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The subject-matter of claiml differs fromthe

i nspection apparatus according to D1 and the one known
fromD2 essentially in the arrangenent of the |ight
source and the sensor nmeans with respect to the sealing
surface of the container under inspection; the choice
of the shape of the incident beam and the data
processi ng of the detected signal. According to the
appel l ant, these differences solve the problemof the
detection of the actual height or |evel of the sealing
surf ace.

A simlar problem i.e the problemf of controlling the
quality of the sealed surface in a container is also
addressed in docunents D1 and D2. For instance, in
docunent D1, colum 8, lines 3 to 13, the detection of
uneven or varying height of the lip of the glass
surface is discussed. Simlarly docunent D2 di scusses
in the context of Figure 3Ato 3E different exenplary
types of unacceptable variations in the sealing
surface. Therefore the issue is whether the skilled
person, starting fromthe teaching of either docunent
D1 or D2, would find in the apparatuses disclosed in

t hese prior art docunents an incentive to inplenent the
particul ar solution defined in claiml.

The inspection apparatus disclosed in docunent D1, see
in particular colum 5, line 16, includes a pair of
ight sensors (CCD caneras) wherein onto each canera
the outer portion and inner portion of the |lip of a

gl ass surface to be inspected is inmaged. By rotating

t he contai ner and successively photographing the lip at
sufficient small pitch the increnental pictures are

i mge-processed to result in two bright |ines, which
can be conpared to detect defects in the container
surface. For this particular comnparison process both
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i nner and outer portions of the upper surface |ip mnust
be illum nated, which in the apparatus according to
docunent D1 is realised by either two |ight sources
(Figure 3) or a single light source with a
correspondi ngly divergent beam (Figure 9). A

nodi fication of the light distribution enployed in

t hese enbodi nments by replacing this by a narrow
col li mat ed beam woul d no | onger provide the required
simul taneous illum nation of the inner and outer
portions of the |ip. Furthernore, in order to sanple
the inner and outer portions of the lip during rotation
of the glass container the CCD canera in the apparatus
according to docunent D1 is arranged orthogonal to the
direction of rotation, i.e. in radial direction. If
this arrangenment were to be nodified to a tangenti al
(parallel to the direction of rotation) the idea of
conparing the inner and outer portion of the lip would
have to be abandoned. Furthernore, since according to
docunent D1 the apparatus al ready provides information
of the uneven or varying height of the container
surface, there is no obvious incentive to nodify that
apparatus in the way as defined in claiml.

In the inspection apparatus disclosed in docunent D2 an
angul ar portion of the container surface is inmged onto
a linear (Figure 4) or two-dinmensional detector

(Figure 5) array, the entire container surface being
recorded by scanning the detector signals during the
rotation of the container around its axis. Al so for
this process it appears essential that for each scan

t he angul ar portion of the surface area is illum nated
by the |ight source, which excludes the use of a narrow
collimated beam Furthernore also in this device the
orientation of |light source and detector is orthogonal
to the direction of rotation of the surface, which at
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| east for the linear detector in Figure 4 appears
conpul sory. Therefore it is not obvious why the skilled
person would nmodify illum nation pattern and the
orientation of |light source and sensor neans in the

i nspection apparatus disclosed in D2 as defined in
claim1.

During the exam nation procedure reference had been
made to document D3 for showi ng that the principle of
triangul ation and | ateral effect diodes for determning
hei ght differences of a rotating surface was known.
According to this docunent, the surface seam wel ded by
a torch to be inspected is illumnated with a pencil -

I i ke beam which therefore corresponds to a narrow
col l'i mat ed beam

In the opinion of the board, a conbination of the
teachi ngs of docunent D3 with either one of docunents
D1 or D2 would not a priori appear to be obvious,
because the requirenments with respect to the

illum nation schemes of these docunents are
irreconcilable wth the pencil-like beam enployed in

t he system of document D3. Furthernore the arrangenent
of the triangul ation position sensor with respect to
the welding torch in the apparatus according to
docunent D3 is concentric in the enbodi nent of Figure 1
and eccentric in the enbodi nent of Figure 2, in both
enbodi nents the beam scanning the area in a concentric
circular pattern. Therefore this arrangenent does not
suggest to nodify the radial arrangenent of |ight
source and sensor neans used in docunents D1 and D2 to
a tangential arrangenent as in the apparatus defined in
claim 1.

Therefore claim1l is neither anticipated nor nade
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obvious by the available prior art. Clains 2 to 9 are
dependent on claim1 and therefore, their subject-
matters al so involve an inventive step

For simlar reasons the subject-matter of claim10 is
consi dered patentable, because this claimdefines a

met hod of inspecting the finish of a container with the
nmet hod features corresponding to the apparatus features
of claiml1l. Cains 11 and 12 are appended to claim 10
and hence equal |y patentable.

For the above reasons, the Board finds that the
appel lant's request neets the requirenents of the EPC
and that a patent can be granted on the basis thereof.

For these reasons it is decided:

1961.D

The deci sion under appeal is set aside.

The case is remtted to the departnent of first
instance with the order to grant a patent on the basis
of the follow ng docunents:

Cl ai ns: No. 1 to 12, according to the request as
filed with the letter dated 12 July
2002;

Descri ption: pages 1 and la, according to the request
as filed with the letter dated 12 July
2002;

pages 2, 2a filed with the letter dated
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9 June 1998;
pages 3 to 9 as originally fil ed;

sheets 1/2, 2/2 filed with the letter

dated 5 February 1999.

The Chai r nan

E. Turrini



