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Summary of Facts and Subm ssi ons

0055.D

Che Appel | ant (Opponent 1) | odged an appeal against the
interlocutory decision of the Opposition Division on

t he amended formin which the European patent

No. 0 328 257 can be maintai ned.

Oppositions were filed against the patent as a whole
based on Article 100(a) EPC (lack of novelty and | ack
of inventive step), Article 100(b) EPC (Il ack of
enabl i ng disclosure) and Article 100(c) (extension
beyond the content of the application as filed).

The Opposition Division held that the grounds for
opposition nentioned in Articles 100(a), (b) and (c)
EPC did not prejudice the maintenance of the patent as
amended. The docunent

D2: JP 62-284076 A (the text-citations of docunent D2
in the present decision refer to the English
translation of said docunent filed on 7 March 1995)

was taken into consideration.

Oral Proceedi ngs before the Board of Appeal took place
on 25 Novenber 2003.

(a) The Appellant requested that the decision under
appeal be set aside and the patent be revoked. The
Appellant relied only on Article 100(a) EPC (I ack
of novelty and | ack of inventive step).

(b) The Respondent (Patent Proprietor) requested that
t he appeal be di sm ssed.
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| ndependent clains 1 and 19 of the patent in suit as
mai nt ai ned by the Opposition Division read as foll ows:

"1. A sputter coating apparatus conprising: a vacuum
chanber (11); a novable substrate support (14) nounted
wi thin the vacuum chanber and adapted for nounting
substrates thereon for noving the substrates past at

| east first and second physically spaced work stations
(26,27;28), the first work station providing a
sputtering zone and the second work station providing a
reaction zone for the sputtered material fornmed in the
first work station; characterised in that a nmagnetron-
enhanced sputter device (30) is positioned at the first
work station and includes a target of selected materi al
and neans for generating a first plasma within the

devi ce, adjacent the work station and substantially

t hroughout an extended regi on of the chanber i ncluding
t he physically spaced second work station for sputter
depositing material on the substrates traversing the
first work station; and an ion source device (30,40) is
positioned at the second work station to apply a
reactive gas along a relatively narrow zone adj acent

t he substrate support formed by a second locally

i ntense plasma conprising ions of the reactive gas, the
i on source device having neans for applying a directed
potential between the ion source and said second pl asna
for accelerating the reactive ions thereof to said
substrates for conpleting said selected reaction with

t he sputter-deposited material during a single pass of
t he substrate support.”
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"19. A process for formng single |ayer filns and

mul ti-layer conposite filns on substrates in a vacuum
chanber havi ng a novabl e substrate support therein a
first work station having a sputtering zone for formng
a layer of sputtered material on a substrate and a
second work station having a reaction zone for reacting
the sputtered material formed on a substrate in the
first work station; characterised in that at |east one
magnet ron- enhanced sputter device is positioned at the
first work station adjacent the substrate support for
generating a first plasnma adjacent the first work
station and substantially throughout an extended region
of the chanber including the physically spaced second
work station for sputter depositing a selected materi al
on a substrate, and at |east one ion source device is
positi oned adjacent the substrate support at the second
work station for providing a locally intense plasma to
effect a selected chem cal reaction with said sel ected
material, the process conprising the steps of pulling a
vacuum in the chanber; introducing working and reactive
gases into the chanber; continuously noving the
substrate support 5 past the devices; operating the
sputter device with an associated relatively | ow
partial pressure of the reactive gas to deposit a |ayer
of said selected material on the substrate; and
operating the ion source device having neans for
applying a directed potential between the ion source
and said second plasma for accelerating the reactive
ions thereof to said substrates with an associ at ed
relatively high 10 partial pressure of reactive gas to
conpl ete substantially the selected reaction during a
si ngl e pass of the substrate support.”
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The Opposition Division found that the foll ow ng
features of claim1l of the patent in suit were not
present in the apparatus according to Figure 3 of
docunent D2:

(a) neans for generating an associ ated plasm
t hr oughout an extended regi on of the chanber
i ncludi ng the physically spaced second work
station,

(b) ion source device to apply a reactive gas along a
rel atively narrow zone adj acent the substrate
support formed by a second locally intense plasna

(c) the ion source device having neans for applying a
directed potential between the ion source and said
second plasma for accelerating the reactive ions
t hereof to said substrates.

The Opposition Division found also that in
addition to the features (a) and (c) the nethod
step "continuously noving the substrate support
past the devices" of claim19 of the patent in
suit was not disclosed by docunent D2.

The Appel lant and the Opponent 11, the latter being
party to the appeal proceedings as of right according
to Article 107 EPC, second sentence, argued in the
witten and oral proceedings essentially as follows:
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Caimil

(1) Novel ty

The partitions 14 shown in Figure 3 of docunent D2
have no specific function and cannot stop the

pl asma generated by the sputtering device from
freely flowing to the ion source. According to the
appel lant's expert, in order to stop the
sputtering plasma fromreaching the ion beamthe
gap between the inner edge of the partitions 14
and the drumof the drum of Figure 3 of docunent
D2 has to be less than 1mnm Scaling up the
apparatus of Figure 3 of docunment D2 woul d nean
that said gap would be in the order of 50 mm

whi ch could not stop the sputtering plasma from
reaching the ion gun. Besides that, the drum
depicted in Figure 3 of docunment D2 is hexagonal
in shape, and so there has to be a cl earance
between the tips of the hexagon and the inner ends
of the partitions 14 to allow the drumto rotate.
Due to such a clearance the sputtering plasm can
not be stopped fromreaching the ion source.
Therefore, feature (a) is inplicitly disclosed in
docunent D2.

As it is shown in Figure 3 of docunment D2 the ion
source 7 applies a second locally intense plasma
to the substrate and therefore a reactive gas, see
page 3, |ast paragraph of docunent D2, is applied
along a part of the periphery of the drumat a

rel ati ve narrow zone adj acent the substrate.
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Consequently, feature (b) is also known from
docunent D2.

Any ion gun applies an electrical potential
applied to a plasma in order to accelerate ions to
the target to be struck. Therefore, the ion gun
mentioned in docunment D2 in relation with Figure 3
di scl oses automatically the above nentioned
feature (c).

For the above nentioned reasons the subject-matter
of claim1l of the patent in suit is not novel over

t he apparatus of Figure 3 of docunent D2.

The conductance plate 33 in the apparatus
according to Figures 4 and 5 of docunent D2
separates the ion beamirradiati on chanber 19 from
the fil mdeposition chanber 31 (page 7, lines 25
to 27). This separation is not an airtight
separation, since it allows argon gas to diffuse
fromthe filmdeposition chanber into the ion beam
irradi ati on chanber (page 9, lines 14 to 20) and
consequently, also allows plasma to extend from
the filmdeposition chanber into the ion beam
irradi ati on chanber. Therefore, the feature (a) is
al so present in the apparatus according to

Figures 4 and 5 of docunent D2.

The ion gun 13 shown in Figure 4 of docunent D2

accel erates ions to the substrate 45 via a second
locally intense plasnma applying oxygen direct onto
said substrate, ie along a relatively narrow zone

adj acent the substrate support. Features (b) and



ST T 0765/ 00

(c) are therefore also present in the apparatus
according to Figures 4 and 5 of docunent D2.

Consequently, the subject-matter of claim1l of the
patent in suit is also not novel over the
apparatus according to Figures 4 and 5 of docunent
D2.

(ii) Inventive step

Assuming that feature (a) is not known from
docunent D2, the problemto be solved in the
patent in suit is to nodify the apparatus known
fromFigure 3 of docunent D2 so that a plasma
extensi on between the sputter device and the ion
source device can freely take place. Since
docunent D2 does not teach that in the apparatus
according to Figure 3 of docunment D2 the plasna
generated in the filmdeposition chanber shoul d
not extend into the ion beamirradi ati on chanber,
the skilled person, in order to enhance plasm
propagati on, woul d shorten or renove the
partitions 14 w thout exercising an inventive

activity.

(d) daim19

(1) Novel ty

The curved arrow on the drum4 shown in Figure 3
of docunment D2 is understood by the person skilled
in the art as a continuous rotation of said drum
A non-conti nuous novenent of the substrate past
the sputtering and i on beam devices in Figure 3 of

0055.D
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docunent D2 woul d make technically no sense.
Therefore, the feature of claim 19 "continuously
nmovi ng the substrate support past the sputtering
and i on beam devices" is present in the apparatus
of Figure 3 of docunent D2.

Consequently, the subject-matter of claim19 is

not novel .

(ii) Inventive step

Assuming that feature (a) is not known from
docunent D2, the process according to claim 19
does not involve an inventive step, for the sane
reasons as set out with respect to the subject-
matter of claiml.

The Respondent argued in the witten and oral

proceedi ngs essentially as foll ows:

(a)

Caimil

(1) Novel ty

The features (a), (b) and (c) of claim1l of the
patent in suit are not disclosed in D2.

The enbodi nent of Figure 3 of docunent D2 does not
di sclose explicitly that the first plasm
generated at the sputtering apparatus reaches the
ion gun which contains the second plasma and there
is no basis in docunent D2 for assum ng an
inplicit disclosure of such a feature. The

Figure 3 of docunent D2 is a highly diagranmatic
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drawi ng whi ch does not allow any deduction of

di mensions fromsaid figure. There is no

di scl osure in docunent D2 that the Figure 3
apparatus uses a reactive gas in the irradiation
chanmber. Besides that, diffusion of gas is not the
sane as diffusion of plasma. Thus, docunent D2's
comment that argon gas may diffuse in the
apparatus according to Figures 4 and 5 of docunent
D2 and the location of the punp 12 in the Figure 3
tell nothing about the behaviour of the plasma in
such an appar at us.

Figures 3 to 7 of docunment D2 show that the
reaction zone in said docunment constitutes the
entire space outside the deposition zone.
Therefore, the reaction in docunent D2 occurs
t hroughout a relatively w de zone.

The ion gun of docunment D2 does not disclose neans
for applying a directed potential between the ion
source and the second plasma for accelerating the
reactive ions to the substrates. A Kaufman ion gun
as nmentioned in docunent D2 cannot accelerate the
reactive ions to the substrate.

(ii) Inventive step
The aim of the present invention is to provide an
apparatus capable of sputtering substrates of any

kind, ie without any restriction in the shape and
size of the substrates to be treated.

0055.D
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Docunment D2 does not give any hint that the
sputtering-plasma, which extends throughout a
regi on of a chanber, nust extend into a physically
spaced second work station. On the contrary,
docunent D2 teaches the skilled person to avoid
propagation of the sputtering-plasna by partitions.
Any diffusion of the sputtering-plasma through the
gaps between the partitions and the rotating drum
is clearly undesired.

Therefore, the subject-matter of claim1 involves

an inventive step.
Claim 19
(1) Novel ty

In addition to the features (a) and (c), the

met hod step of "continuously noving the substrate
support past the devices" is not disclosed in
docunent D2. There is no reference in docunment D2
about a continuous rotation of the substrate
support and the indication in docunent D2 that
"after the nmetal ultra thin film has been
deposited to the desired thickness, the substrate
hol der 43 is rotated" (page 8, 2" full paragraph,
2" sentence) clearly points to a stepwise rotation

Therefore, the subject-matter of claim19 is novel
over the disclosure of docunent D2.
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(ii) Inventive step

For the sanme reasons as set out with respect to
the subject-matter of claim1, the subject-matter

of claim 19 involves an inventive step.

Reasons for the Deci sion

0055.D

Articles 100(b) and (c) EPC

The Appellant no |onger relied on the grounds for
Opposition according to Articles 100(b) and (c) EPC.
The Board therefore will not exam ne these grounds.

Caimil

Novel ty

Docunent D2 is directed to the sputtering of an ultra-
thin metal or oxide onto a substrate and to subsequent
irradiation of the ultra-thin filmwth an ion beam
The ion beam can be an ion beam of an inert gas such as
argon, in order to relax stresses inside the ultra-thin
filmor to nmodify its packing density, (page 6,

lines 12 to 14), or an ion beam of oxygen in order to
conpensate deficiencies in oxygen in an ultra-thin
nmetal oxide filmcreated by sputtering a netal oxide
target (page 6, lines 14 to 18), or an ion beamof a
reactive gas, such as oxygen or nitrogen, used to
irradiate an ultra-thin nmetal filmin order to convert
a single netal into a netal oxide or a netal nitride
(page 6, lines 19 to 21).
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I n docunent D2, three different kinds of apparatus are
di scl osed. The first is illustrated in Figure 3, the
second in Figures 4 and 5, and the third in Figures 6
and 7.

The apparatus according to Figures 4 and 5 is described
as being used to carry out the third of the three
above-nenti oned processes. In carrying out said process,
netal can be deposited on a substrate in the deposition
zone by sputtering or by evaporation (page 6, line 9).
Sai d second apparatus uses a sputtering electrode 21 to
sputter a substrate 45 (page 8, lines 20 to 21). A
conductance plate 33 divides the chanber into a film
deposition chanber 31 and an ion beamirradi ation
chanber 19 (page 7, lines 25 to 27; page 3, lines 12 to
15) .

When used to carry out the third of the three above-
menti oned net hods, the sputtering zone of docunment D2
contains an inert gas, such as argon and the reaction
zone contains a reactive gas, such as oxygen, at a
substantially | ower absolute pressure than that of the
inert gas of the sputtering zone (page 9, lines 11 to
14). In order to provide such a pressure differential
tight baffling is required between the sputtering and
reacti on zones of said apparatus. This tight baffling
is acconplished with the conductance plate 33 in the
apparatus according to Figures 4 and 5, whose objective
is toforma filmdeposition chanber and an i on beam
irradi ati on chanber, and also to produce a pressure
differential between these two chanbers (page 3,

lines 12 to 15).
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The apparatus according to Figures 6 and 7 is simlar
to the one according to Figures 4 and 5 and di scl oses a
conductance plate 33" having first section 33"'a for an
airtight separation of the filmdeposition chanber 31
di scl osing the sputtering el ectrode 21 and of the

i rradi ation chanber 19 disclosing the ion beam 13.

Therefore, the conductance plates 33 and 33" in the
apparatuses according to Figures 4 to 7 acconplishing
tight baffling between the fil mdeposition chanber and
the ion beamirradiati on chanber are intended to
prohibit a plasnma generated in the filmdeposition
chanber fromextending into the ion beamirradiation
chanber .

The Appel l ant argued that since argon gas can diffuse
fromthe filmdeposition chanber into the ion beam
irradi ati on chanber also plasma can extend fromthe

fil mdeposition chanber into the ion beamirradiation
chanber. However, in said chanbers two separately
controlled pressure regines (page 8, lines 6 to 18)
exi st and therefore a baffling systemhas to separate
the two chanmbers from each other in order to enable
different pressure regines. This is achieved by the
conductance plate 33 as nentioned on page 7, | ast

par agraph, first sentence and in claim4, |ast four

I ines of docunment D2. Although on page 9, third

conpl ete paragraph, there is a reference to a possible
argon gas diffusion fromthe filmdeposition chanber
into the ion beamirradiation chanber, there is no
information therein how such a diffusion can take pl ace.
The Board cannot accept the Appellant's allegation that
t he gap shown in Figure 4 between the conductance plate
33 and the substrate hol der 43 and the gap between the
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wal | of the chanmber 11 and the substrate hol der 43
all ow the gas and the plasma to pass over fromthe film
deposition chanber into the ion beamirradiation
chanmber, since Figure 4 is a diagrammtic draw ng

al l ow ng neither deduction of dinensions of the
different parts of the apparatus shown therein nor a
gas or plasma flowin a way not nentioned in the
correspondi ng part of the description.

The Respondent argued that the reactive gas is spread
t hroughout the whole ion beamirradi ati on chanber, ie
t hroughout a wi de zone, not anticipating the feature (b)
of claim1l. However, fromFigures 4 and 5 of docunent
D2 it can clearly be derived that the ion beamis
directed towards the substrate 45 applying a reactive
gas onto the substrate along a relatively narrow zone
adj acent the substrate support. Therefore, the Board
takes the view that feature (b) of claim1l of the
patent in suit is disclosed in the apparatus according
to Figures 4 and 5 of docunent D2.

As it was confirmed by the Respondent's expert during
the oral proceedings, a Kaufmann ion gun used in the
apparatus according to Figures 4 and 5 of docunent D2
(page 8, line 27) has not only a plasma inside said gun
but also at the outside part of the gun directed
towards the substrate to be treated, said latter plasma
havi ng i ons accel erated towards said substrate.
Therefore, the Board is of the opinion that feature (c)
of claiml1l of the patent in suit is also disclosed in

t he apparatus according to Figures 4 and 5 of docunent
D2.

0055.D
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There is very little disclosed about the apparatus
according to Figure 3 in docunent D2 (page 7, lines 12
to 22). Wthin vacuum chanber 5 of said apparatus there
are partitions 14 positioned between the sputtering

el ectrode 8 and the ion gun 7 and it is stated that
“the irradiation conditions (pressure) for the ion beam
are set |lower than ordinary sputtering pressure, so in
this case an evacuati on opening 10 should be installed
on the ion beamside to provide a pressure gradient. 12
is the evacuation systemand 14 is a partition.”

(page 7, lines 19 to 22).

The Board cannot see any ot her purpose for the
partitions 14 in Figure 3 than the one of the
conductance plates 33 or 33" of Figures 4 to 7, nanely
as a baffling between the parts of the apparatuses

di sclosing the sputtering el ectrode and the ion beam
Figure 3 is a diagrammtic drawi ng and not a working
drawi ng. Therefore, no information about the w dth of
the gap between the partitions 14 and the substrate
hol der 4, the di nensions and working conditions of the
vacuum chanber can be deduced from Figure 3.
Consequently, the cal cul ati ons presented by the
Appel l ant' s expert about the m ni num gap di mensi ons
needed to prevent a plasma from spreading fromthe
sputtering device up to the ion beam and the
Appel l ant's argunents concerning the cl earance between
the tips of the hexagonal drum and the inner ends of
the partitions 14 are neaningless. Furthernore, in the
whol e di scl osure of docunent D2 there is no nention of
any kind of plasnma extension at all.
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Moreover, no reactive gas is nmentioned in the part of

t he description which refers to Figure 3 of docunent D2
(page 7, lines 12 to 22). The Board concl udes from
readi ng the above-nenti oned passage of the description
which refers to Figure 3 in conbination with claim21 of
docunent D2 and with the passage of the description on
page 6, lines 12 to 14 about stress annealing of the
sputtered filmby irradiating said filmwth an ion
beam of an inert gas such as argon, that the apparatus
according to Figure 3 of docunment D2 uses an ion beam
of an inert gas in order to anneal the stress inside
the sputtered film Therefore, no reactive gas is used
in the apparatus according to Figure 3 of docunment D2
and consequently, the features (b) and (c) of claim1l
of the patent in suit referring to a reactive gas are
not present in said apparatus.

For the above nentioned reasons, a plasma extension
froma sputtering device throughout an extended regi on
of a chanber including the physically spaced second
work station (ion beam is not present in any of the
appar atuses di sclosed i n docunent D2.

Consequently, the subject-matter of claiml is new and
fulfils the requirenents of Article 54 EPC

2.2 | nventive step

2.2.1 dosest prior art

The cl osest prior art is represented by the apparatus
according to Figures 4 and 5 of docunent D2, said
apparatus conprising a vacuum chanber 11, a novable
substrate support 43 nounted within the vacuum chanber

0055.D
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and adapted for nounting substrates thereon for noving
the substrates past at least first and second
physical ly spaced work stations, the first work station
providing a sputtering zone 31 and the second work
station providing a reaction zone 19 for the sputtered
material formed in the first work station, wherein a
sputter device 21 is positioned at the first work
station and includes a target of selected material and
nmeans for generating a first plasma within the device,
for sputter depositing material on the substrates
traversing the first work station, and an ion source
device 13 is positioned at the second work station to
apply a reactive gas along a relatively narrow zone
adj acent to the substrate support fornmed by a second
locally intense plasma conprising ions of the reactive
gas, the ion source device having neans for applying a
directed potential between the ion source and said
second plasma for accelerating the reactive ions

t hereof to said substrate.

The use of a partition plate 33 between the film
deposition chanber and the ion beamirradi ati on chanber
in the apparatus according to Figures 4 and 5 of
docunent D2 in order to produce a pressure differential
bet ween said two chanbers restricts the variety of size
and shape of the substrates which can be treated in
sai d appar at us.

Pr obl em

The probl em underlying the invention of the patent in
suit is to inprove the apparatus according to Figures 4
and 5 of docunent D2 so that substrates having conpl ex

curvatures can also be treated, see patent in suit,
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page 4, line 41; page 5, lines 44 and 45; page 6,
lines 1 and 2.

Sol uti on

In accordance with claim1 of the patent in suit the
above-nmentioned problemis solved in that no partition
plate is present between the first work station for
filmdeposition and the second work station for ion
beamirradiation so that the plasma generated at the
first work station (sputtering el ectrode) spreads

t hroughout an extended regi on of the chanber i ncluding
t he physically spaced second work station (ion beam

Due to the elimnation of the partition plate non-flat,
curved substrates can al so be coat ed.

The above-nentioned solution is not rendered obvious by
docunent D2 for the foll ow ng reasons:

The person skilled in the art starting from an
apparatus according to Figures 4 and 5 of docunent D2
and seeking to solve the problemof the patent in suit
finds no hint in said docunent to renove the
conductance plate in order to enable the plasm
generated at the sputtering el ectrode to spread

t hroughout an extended regi on of the chanber i ncluding
t he physically spaced ion beam

On the contrary, docunent D2 stipul ates separate
pressure reginmes in the fil mdeposition chanber and in
the ion beamirradi ati on chanber inposing the use of a
conductance plate (page 8, lines 9 to 11; page,

lines 12 to 15). A renoval of the conductance plate in
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docunent D2 woul d go against the teaching in said
docunent .

For the above-nentioned reasons, the subject-matter of
claiml1l of the patent in suit involves an inventive

step within the neaning of Article 56 EPC.

Claim19

Novel ty

The Board concurs with the opinion of the Appellant,
that a non-continuous novenent of the substrate past
the sputtering and i on beam devi ces shown in the
figures of docunent D2 is technically meaningl ess and
concl udes that a continuous novenent of the substrate
support past the sputtering and i on beam devi ces takes
al so place in the apparatus according to Figures 4 and
5 of docunment D2.

However, as is stated in point 2.1 above, the feature
that the sputtering device generates a first plasma
substantially throughout an extended region of the
chanber including the physically spaced apart ion beam
is not disclosed in docunent D2.

Therefore, the subject-matter of claim19 is new and
fulfils the requirenents of Article 54 EPC
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| nventive step

For the sanme reasons as set out under point 2.4.1 above
Wi th respect to the apparatus according to claim1l, the
process of claim19 of the patent in suit also involves
an inventive step within the neaning of Article 56 EPC

Clains 2 to 18 and 20 to 32

Dependent clainms 2 to 18 and 20 to 32 concern
particul ar enbodi nents of the apparatus clainmed in
claim1 and of the nethod claim 19 and invol ve an

i nventive step.

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

D. Spigarelli A. Burkhart
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