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Summary of Facts and Submn ssions

1791.D

The opposition filed agai nst European patent

No. 0 366 235 (application No. 89 308 534.0), which was
founded on the ground that the subject-matter of the
patent | acked an inventive step in view in particular
of the follow ng docunents:

El: US-A-4 578 810;

E2: US-A-3 833 762;

E7. Photonics Spectra, Vol. 22, No. 9, Septenber 1988,
full -page advertisenent for "E&G Reticon" and US
copyright Registration Certificate; and

E8: US-A-RE 32 164,

was rejected by the Opposition Division.

The appel | ant (opponent) | odged an appeal against the
Qpposition Division's decision to reject the
opposi tion.

Oral proceedings were held before the Board on 3 July
2001 at which the appell ant requested that the decision
under appeal be set aside and that the patent be
revoked.

The respondent (patentee) as its main request requested
that the appeal be dism ssed and that the patent be

mai ntai ned in amended formon the basis of the
docunents filed with letter of 5 June 2001. Caim1 of
the set of clains of the main request reads as foll ows:
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"1l. A nonitoring systemconprising: a conveyor (10)
for transporting an object (12) to be exam ned through
an exam nation region (14) at an adjustabl e speed;
l'ighting neans (16) for illum nating said exam nation
region (14); an optical system (20) for focusing a
Iight imge of the exam nation region (14) onto an

I mge section (22) conprising an array of |ight
sensitive elenments which integrate |ight received

t hrough the optical system (20) to produce individua
pi xel values that are indicative of an anpbunt of |ight
received thereby to forma pattern of pixel val ues
representing said i mage; a transfer neans (22a) for
serially shifting the pixel values across the |ight
sensitive elenents to create a video signa
representing said i mage of the exam nation region (14);
and a control neans (C) for controlling the transfer
means (22a), characterised in that said control neans
(C controls the transfer neans (22a) so as to adapt
its serial shifting of pixel values to the novenent of
t he conveyor (10) so that the pixel values are shifted
across the inmage section (22) in synchronization wth
t he novenent across the inmage section (22) of said

I i ght focused fromthe exam nation region (14) as the
conveyor (10) noves such that subsequent inages on the
I mage section superinpose directly on the shifted
previ ous i mge representing pixel value pattern.”

As its first subsidiary request the respondent
requested that the patent be anended on the basis of a
set of clains filed at the oral proceedings, of which
claiml1l, the only independent claimreads as foll ows:

"1l. A nonitoring systemconprising: a conveyor (10)
for transporting an object (12) to be exam ned through
an exam nation region (14) at an adjustabl e speed;
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l'ighting neans (16) for illum nating said exam nation
region (14); an optical system (20) for focusing a
Iight imge of the exam nation region (14) onto an

I mage section (22) conprising an array of |ight
sensitive elenents which integrate |ight received

t hrough the optical system (20) to produce individua
pi xel values that are indicative of an anobunt of |ight
received thereby to forma pattern of pixel val ues
representing said i mage; a transfer neans (22a) for
serially shifting the pixel values across the |ight
sensitive elenents to create a video signa
representing said i mage of the exam nation region (14);
and a control neans (C) for controlling the transfer
nmeans (22a), characterised in that said control neans
(C controls the transfer neans (22a) so as to adapt
its serial shifting of pixel values to the novenent of
t he conveyor (10) so that the pixel values are shifted
across the image section (22) in synchronization with
the novenent across the inmage section (22) of said
light focused fromthe exam nation region (14) as the
conveyor (10) noves such that subsequent inamges on the
I mage section superinpose directly on the shifted
previ ous i mge representing pixel value pattern; said
control nmeans (C) including a clock generator (78) for
generating clock pulses for controlling shifting of

pi xel val ues across the i mge section (22), said
control neans (C) further including a nonitoring neans
(32) for nonitoring the speed of the conveyor (10), the
cl ock generator (78) being connected with the

nmoni toring nmeans (32) such that the frequency of clock
pul ses generated by the clock generator (78) is
controlled in accordance with the nonitored conveyor
speed. "

The respondent also filed three further subsidiary
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requests based on further limted clains.

In support of its request the appellant first stressed
that the reference in the clains to the conveyor
transporting an object at an "adjustable" speed should
not be interpreted in the sense that the conveyor speed
m ght vary in a continuous and uncontrol |l ed manner, for
whi ch there was no support in the patent description.
Thi s expression only nmeant that the conveyor speed can
be set at different predeterm ned val ues.

Accordi ngly, the operation of the clainmed nonitoring
systemin the TDI (tine delay and integration) node
only allowed for an increased absol ute speed of the
conveyor.

However, starting froma prior art nonitoring system as
set out in the preanble of claim1 of the main request,
or fromthe nonitoring system of docunent El, the
skilled person striving at achieving an increased

nmoni toring speed would i medi ately find in docunent E7
the teaching that operating the known CCD (charge-
coupl ed device) detectors in the TDI nobde woul d achi eve
the desired high speed i mage capture and i nspection.

Since it was self-evident that the charge shifting over
the detector area shall be synchronised with the actua
novenent of the image fornmed on it, and since
furthernore the nonitoring system of docunment E1

al ready conprised nost of the required technica
features, in particular neans for providing clocking
signals both to the CCD area and to the transport
control neans, and a tachometer for the nmeasurenent of
conveyor speed, the skilled person would have readily
envi saged to nake the shifting of the charges across
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t he detector dependent on conveyor speed. This was only
one of a small nunber of equivalent possibilities, a
further one consisting in controlling the speed of the
conveyor in accordance with the clocking rate of the
CCD detector, as was confirnmed in the description of
the patent itself.

Docunment E2, which also related to the control of a CCD
area operating in the TDI node, proposed direct optica
detection of the novenent of the inage over the
detector, in case the object to be inmaged (e.g. a
truck) noved at a speed which was not preset. This
inplied that conversely, in the case of a preset speed,
charge transfer could be controlled so as to be
directly dependent on such preset speed, like in the
patent in suit.

V. The respondent, for its part, insisted that the
detector areas of the nonitoring systemdisclosed in
docunent E1 were of the linear type and that the
docunent did not disclose any charge transfer
controlled by a naster signal derived fromthe conveyor
speed.

Docunent E7 was dedicated to nonitoring systens

achi eving high inmaging quality, which inplied an
optimsed timng for the detector electronics. This
effectively hinted away from maki ng the signal clock
for the CCD dependent on uncontrolled variations of the
conveyor speed, as were inherent to any conveyor
system

Reasons for the Decision

1791.D Y A
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The appeal is adm ssible.

Respondent's mai n request

Proper construction of claiml

As conpared to claim1l as granted, claim1l of the main
request has inter alia been supplenented with an

i ndication that the object to be exam ned can be
transported by the conveyor "at an adjustable speed”.
The appell ant submitted that this amendnent ained at
suggesting that the clainmed nonitoring systemwas able
to conpensate for uncontroll ed speed variations of the
conveyor, and that it thus solved a technical problem
whi ch was not supported by the originally filed
application docunents.

The patent specification does not afford any

expl anation of the expression "at an adjustabl e speed",
whi ch therefore in the Board's view should be
understood in its nobst comon sense, i.e. to the effect
that the speed of the conveyor can be adjusted at

di fferent values. The question whether the conveyor
speed may al so be subject to uncontrolled variations,
and of whet her any such uncontrolled variations may be
conpensated for by the characterising features of the
claim is a different issue which mght certainly be of
interest in the assessnent of the technical advantages
af forded by the clained subject-matter. This issue

m ght however have arisen also in the context of a non-
adj ust abl e conveyor speed, and it is thus totally
unrelated to the introduction of the expression "at an
adj ust abl e speed” into claim1.

Claim1 has been further anended to specify that the
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control nmeans controls the transfer neans for serially
shifting the pixel values across the |ight sensitive

el ements "so as to adapt its serial shifting of pixel
values to the novenent of the conveyor”. The respondent
i ndicated that this anmendnent was neant to clarify that
it was the novenent of the conveyor which was used as a
master signal for controlling the operation of the

pi xel values transfer nmeans. In the Board' s view,
however, the broad reference to adapting the seria
shifting of pixel values to the novenent of the
conveyor only inplies that such shifting is controlled
so as to take into account the novenment of the
conveyor. This does not necessarily inply the use of a
signal delivered directly by the conveyor. Adaptation
of the pixel values shifting to the novenent of the
conveyor within the neaning of claiml in the Board's
vi ew al so enconpasses indirect sensing of the novenent
of the conveyor, for instance by anal ysing the novenent
of the imge of the object transported by the conveyor.

Novel ty

Docunent E1 di scloses a nonitoring systemconprising a
conveyor (12) for transporting an object (a printed

Wi ring board (10)) to be exam ned through an

exam nation region, an optical system (20a, 20b) for
focusing a |ight imge of the exam ning regi on onto an
I mage section (22a, 22b) conprising an area of |ight
sensitive elenments which integrate |ight received

t hrough the optical systemto produce individual pixel
values that are indicative of an anmount of |ight
received thereby to forma pattern of pixel val ues
representing said image, a transfer neans (drive 46)
for serially shifting the pixel values across the |ight
sensitive elenent to create a video signal representing
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said i mage of the exam ning region and a control neans
(scanner command and status unit (40)) for controlling
the transfer neans (46), as is set out in the preanble
of claiml (see colum 5, lines 3 to 22, the paragraph
bridging colums 5 and 6, and Figure 1).

This prior art nonitoring system conprises |linear CCD
devi ces nmounted orthogonally to the direction of
novenent of the conveyor (12) (see in particular
colum 6, lines 6 to 18 and the "footprints" of the
detectors as shown in Figure 2). The pixel val ues
cannot therefore be shifted across the inmage section in
synchroni sation with the novenent of the inmage so that
subsequent images superinpose directly on the shifted
previ ous i mge representing pixel value pattern within
t he meaning of the characterising portion of claim1.
The docunent does not specify either whether the speed
of the conveyor is adjustable.

Docunent E2 generally relates to detectors for
converting noving imges into video signals. The
detectors conprise an area of light sensitive elenents
which integrate light received through an optica
systemto produce individual pixel values that are

i ndicative of an anount of |ight received thereby to
forma pattern of pixel values representing said inage,
and transfer neans for serially shifting the pixel

val ues across the light sensitive elenents in

synchroni sation with the novenent of the inmage over the
detector, so that subsequent inmages on the inmge
section superinposed directly on the shifted previous
pi xel value pattern (see claim8 in conjunction wth
claim1l).

A specific enbodi nent of the detector disclosed in
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docunment E2 in conjunction with Figure 5is directed to
the imagi ng of a noving truck (132). Synchroni zation of
the shifting of pixel values across the detector with

t he nmovenent of the truck is achieved using an optica

i mage speed sensor nounted al ongsi de the detector (see
colum 5, lines 34 to 55).

This prior art docunent does not disclose the
nonitoring of objects transported by a conveyor.

Docunent E7 is a full-page adverti senent by the conpany
EGXG Reticon for photodi ode arrays suitable for a
nunber of applications |ike inspection and nmachine

vi sion, high speed i nage capture or high speed

i nspection. The advertisenent in particular stresses
the availability of "sensitive tine-delay and

i ntegration arrays" for such applications.

Thi s docunent does not however disclose details of any
noni toring system nor of the control and
synchroni zation of the TDI detectors it refers to.

Docunent E8 di scloses a radi ographic systemin which a
CCD detector operated in the TDI node receives
radiation froman X-ray tube after it has passed a
patient's body on a novable table (26). The novenent of
the table and the shifting of the charges on the
detector in the TDI node are controlled in synchronism
t hrough a common cl ock (100); see colum 9, line 45 to
colum 10, line 43 and Figure 4.

Thi s docunment does not relate to the nonitoring of an
obj ect transported on a conveyor.

The remaining citations on the file do not cone cl oser
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to the subject-matter of claim1 which, accordingly, is
novel within the neaning of Article 54 EPC

I nventive step

The nonitoring system of docunent E1l conprises only

| i near CCD areas disposed orthogonally to the novenent
of the object to be exam ned, which cannot be operated
in the TDI node for inproving light integration.
Furthernore, the signals produced by these CCD areas,
al t hough consi sting of pixel values representing an

i mge wthin the nmeaning the preanble of claiml1, are
not converted so as to forma video i mage of the
object, as in the nunerous citations on the file
relating to the TDI operation node of a CCD. The
sequenti al pixel values produced by the CCD detector of
docunent E1 are processed instead in such a way as to
forma digitised signal to be represented in a bit
matri x of points, defect detection being achieved by
sanpling certain matri x points and by applying to them
predeterm ned | ogical conditions (see claim1l). For

t hese reasons, docunent E1 is not considered a proper
starting point for an invention which involves inmage
light integration in the TD node.

Accordingly, the closest prior art in the Board' s view
is constituted by a nonitoring systemas set out in the
preanbl e of claim1l, which actually conprises a CCD
sensor or canera for producing i nages of the object to
be exam ned, |like those referred to in the introductory
portion of the specification of the patent in suit (see
colum 1, line 13 to colum 2, line 32). The respondent
at the oral proceedings confirnmed that nonitoring
systens as set out in the preanble of claiml were
actually part of the prior art at the filing date of
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t he patent.

Control of the pixel value transfer neans as set out in
the characterising portion of claiml allows for I|ight
being integrated by the light sensitive elenments during
the whole period of tinme for which an i nage poi nt noves
across the inmage section of the detector, which
alleviates the limts set to the prior art nonitoring
systens in terns of lighting intensity or conveyor
speed (see the specification of the present patent,
colum 2, lines 12 to 32).

The skilled person starting fromthe cl osest prior art
nmonitoring systemand striving at increasing its speed
of operation would find in docunent E7 the indication
that detector arrays operating in the TDI node are
particularly suitable for high speed inspection. This
docunent does not provide any details of the practica
i npl emrentati on of such TDI node of operation.

However, docunent E2, which is explicitly dedicated to
t he conversion of fast noving and di mimges by solid
states devices (see colum 1, lines 28 to 32) teaches
that the transfer rate of the charges on the detector
shoul d be synchronized with the rate of notion of the
i mged focused thereon (see claim8), and that it can
be i nstantaneously adjusted to correspond to the rate
of notion of the inage being converted (see colum 1,
lines 39 to 42). In the specific enbodi nent discl osed
in conjunction with Figure 5, imge notion is sensed by
an i mage speed sensor | ocated al ongsi de the detector.
The signal of said image speed sensor is fed to the
control nmeans for controlling the shifting of the pixe
val ues across the inmage section of the detector in
synchroni zation with the novenent of the inmge, so as
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to adapt the shifting to the actual novenent of the
obj ect, which here is a noving truck (see columm 5,
lines 34 to 56 and Figure 5).

Applying the sane technique to the closest prior art
nonitoring system (see point 2.8.1 supra), i.e. sensing
I mge speed through an i nage speed sensor provided

al ongside the CCD array and controlling pixel shifting
so as to adapt it to the novenent of the inmage and
hence of the conveyor, immediately |leads to the
nmonitoring systemset out in claiml of the main
request .

Accordingly, the subject-matter of claiml1l of the main
request does not involve an inventive step within the
nmeani ng of Article 56 EPC.

Respondent's first subsidiary request

Conmpl i ance of the anmendnents brought to the clains with
the requirenents of Article 123(2) and (3) EPC

As conpared to claim1l as granted, claim1l of the
respondent’'s first subsidiary request was suppl enent ed
with a series of additional features, which were
adequately disclosed in the application docunents in
originally filed.

In particular, the "conveying neans" in claim1l as
granted are now specified to consist in a "conveyor"

whi ch transports an object "at an adjustable speed" as
disclosed in the first sentence of the |ast paragraph
of page 5 of the description as originally filed and in
t he second paragraph of page 6.
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The further indication that the control means controls
the transfer neans "so as to adapt its serial shifting
of pixel values to the novenent of the conveyor" is
supported by the disclosure in the first paragraph of
page 6 of the description as originally filed, which in
particul ar states that the synchronising neans
preferably adapts the sanpling of the transducer to
novenent of the object.

Finally, the specific arrangenent of the control neans
as now defined at the end of the claim wth a clock
generator for controlling shifting of pixel values
across the imge section being connected with

nmoni toring nmeans for nonitoring the speed of the
conveyor such that the frequency of clock pul ses
generated by the clock generator is controlled in
accordance with the nonitored conveyor speed, was
defined in clains 4 and 5 as originally filed.

These additional features also clearly limt the scope
of claiml1l, as conpared to the scope of claim1l as
gr ant ed.

Dependent clainms 2 to 5 correspond to clains 2, 3, 6
and 7 as granted.

For these reasons, the requirenents of Article 123(2)
and (3) EPC are net.

3.2 I nventive step
As conpared to claim1 of the main request, claim1 of
the respondent’'s first subsidiary request further

specifies that adaptation of the serial shifting of
pi xel values to the novenent of the conveyor is

1791.D Y A
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achi eved through a nonitoring neans for nonitoring the
speed of the conveyor, which is connected to the cl ock
generat or whi ch generates clock pulses for controlling
shifting of pixel values across the inmage section, such
that the frequency of clock pul ses generated by the

cl ock generator is controlled in accordance with the
noni t ored conveyor speed.

Thi s arrangenent, in which the clock generator for the
control of the TDI node operation of the detector is
controlled directly by the signal froma nonitoring
means for nonitoring the speed of the inmaged object,
whi ch anmobunts to the conveyor speed nonitoring nmeans
delivering a master signal for the optical detector
operating as the slave, is not suggested in an obvi ous
way by the citations on the file.

In particular, docunent E2 which discloses an optica
detector controlled in response to the speed of the
object to be nonitored, using an optical inmage speed
sensor, explicitly specifies that this solution is
recomended "if the speed of the image is not preset”
(see colum 5, lines 40 to 44). This indication inplies
that i nage speed sensing is not required when the inmage
speed is preset, which is the case in the closest prior
art nonitoring systemwhere the conveyor speed is

adj ustabl e and can thus be set at different
predet erm ned val ues (see point 2.3.1 supra). The
control neans for the shifting of pixel values across
the i mage section, and in particular the clocking of
the pixel value shifting, can then also be set at a

fi xed val ue corresponding to the sel ected object speed.

Mor eover, the clained control of the frequency of the
cl ock pul se generator for the shifting of pixel values
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by a nonitoring neans for nonitoring the speed of the
conveyor may qui cker respond to any uncontroll ed speed
vari ation of the conveyor than the system of

docunment E2 in which an optical detector nust first

anal yse the novenent of the inage of the object
transported by the conveyor, which furthernore m ght be
difficult if the object does not exhibit any easily

det ect abl e surface structure for analysis by the

opti cal speed detector.

In the nonitoring systemof citation El1, the transport
control neans (30) which controls the notor (24) of
conveyor (12) is shown to receive a reference clock
signal fromthe scanner conmmand and status neans (40)
whi ch also controls pixel shifting in the |linear CCD
area (22) (see colum 5, lines 18 to 22 and Figure 1).
Thus, the conveyor speed nonitoring neans (26)
(tachoneter) shown also on this Figure does not contro
the cl ock generator for the pixel values shifting as
required by present claiml.

In the patient nonitoring system of docunent E8, it is
al so a common cl ock generator (100) which

simul taneously controls shifting of pixel values across
detector (32) and corresponding translation of the
patient table (26) through table control neans (102)
(see columm 10, lines 18 to 43 and Figure 4).
Incidentally, it is noticed that if the central clock
generator (100) of the patient nonitoring system of
docunent E8 was designed so as to allow for the

sel ection between different clock pul se frequencies,
the patient table (26) could also be translated at an
adj ust abl e speed with the pixel value shifting being
automatically adapted thereto. This shows that the
adjustability of the conveyor speed of the closest
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prior art nonitoring system does not necessarily cal

for the clock pul se generator being controlled directly
by a nonitoring neans for nonitoring the speed of the
conveyor in a master-slave configuration.

None of the remaining citations on the file cones

cl oser to the clainmed subject-matter than docunent E2,
in respect of the controlling of pixel value shifting

in response to the actual novenent of the object to be
noni t or ed.

Docunment E7 in particular |acks any detail of the
synchroni zation techni que required by the optica
detectors offered there when operated in the TD node.

Docunent EP-A-0 214 436 (F6) as filed by the appell ant
with its statenment of the grounds of appeal but not
relied upon by it at the oral proceedings, discloses a
nmonitoring systemfor the nonitoring of defects in a
phot omask. To this effect, a hol ogram of the phot omask
is first constructed, and a defect imge as devel oped
fromthe hologram nmaintained at a fixed position, is
anal ysed by a CCD detector nounted onto an X-Y

posi tioning table for novenent al ong two orthogona
directions in relation to the fixed hol ographi c i mage.
Such nonitoring system which for each object to be
nonitored calls for a hol ogram bei ng constructed and

i ndividually inspected, is clearly not suitable for the
conti nuous nonitoring of objects transported by a
conveyor.

Accordi ngly,the subject-matter of claiml1 of the
respondent's first subsidiary request in the Board's
opi nion involves an inventive step within the neaning
of Article 56 EPC. The sane conclusion applies to the
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subject-matter of the remaining clains 2 to 5, by
virtue of their appendence to claim1l.

For the above reasons the patent can be maintai ned as
anmended on the basis of the set of clainms in accordance
wWith the respondent's first subsidiary request.

Furt her prosecution

The specification of the patent still conprises
passages which state that as an alternative to the

pi xel val ue shifting being adapted to the novenent of
the object it could al so be advantageous to vary the
speed of the object so as to match the shifting
frequency of the transducer (see colum 4, lines 5to 7
or colum 5, lines 22 to 25). During the opposition
proceedi ngs, the respondent had requested these
passages to be deleted so as to exclude the broad
interpretation of the granted claiml1l as was relied
upon by the appellant, but this deletion was refused by
the Opposition Division on the ground that it was not
specifically necessitated by the grounds advanced by
the opposition (see the mnutes of the oral proceedi ngs
of 30 June 1997, page 1, fourth paragraph and page 2,
second par agr aph).

However, fromthe above reasons of the Board it is
apparent that the specific way of controlling the
frequency of the clock generator in accordance with the
noni t ored conveyor speed as now set out in claim1l of
the respondent's first subsidiary request is essentia
to the patentability of its subject-matter.

The evi dent contradiction between the above nentioned
passages of the specification and the actual wording of
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claim1 of the respondent's first subsidiary request
shoul d therefore be renoved, as required under

Rule 27(1)(c) EPC. Whether the introductory statenent
in the specification that the invention may find other
applications |like stop action photography or video
security (see colum 1, lines 5 to 12) is consistent
with the wording of claim1l also requires

consi deration, for simlar reasons.

The anendnents brought to independent claim 1l and the
cancellation of all the granted nethod cl ai ns woul d
al so appear to call for adaptation of the description
(see in particular the passage fromcolum 2, line 41
to colum 3, line 39).

Whet her the description should be supplenented with a
short summary of the rel evant content of docunent E2
for conpliance with the requirenent of Rule 27(1)(b)
EPC is still to be considered, too.

For these reasons, the Board considers it appropriate
in the present circunstances to nmake use of the
possibility given to it under Article 111(1) EPC to
remt the case to the Qpposition Division for the
necessary adaptation of the specification to the set of
cl ains as anended in accordance with the respondent's
first subsidiary request.

1791.D Y A
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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 form as
fol | ows:

d ai ns: 1to 5 of the respondent's first
subsidiary request presented at the ora
proceedi ngs of 3 July 2001,
Descri ption: to be adapted,
Dr awi ngs: as in the patent specification.
The Regi strar: The Chai r man:
A. Townend E. Turrini
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