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Summary of Facts and Submn ssions

1793.D

Eur opean patent No. 0 505 606 was granted on 2 Novenber
1995 on the basis of European patent application
No. 91 113 628. 1.

The granted patent was opposed by the present
respondents (opponents | to IV) on the grounds that its
subj ect-matter was not disclosed in a manner
sufficiently clear and conplete for it to be carried
out by a person skilled in the art (Article 100(b) EPC
and that it did not involve an inventive step with
respect to the state of the art (Article 100(a) EPC).

Wth its decision posted on 9 April 1999, the
opposition division held that the subject-matter of the
clains as granted (single request) |acked an inventive
step and revoked the patent.

An appeal against this decision was filed by the
patentee (the appellant) on 31 May 1999. The fee for
appeal was paid and the witten statenent setting out
t he grounds of appeal was filed within the tinme [imt
under Article 108 EPC.

O the pre-published docunents relied upon at the

appeal stage, only the following were still discussed:
D1: JP-A-60 243 289 (English translation)
D2: P. Laconbe:"Les Aciers inoxydabl es" Les Editions

de Physique, 1990, pages 868 to 872

D4: GB- A-2 000 196
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D22: US- A-4 059 678

D23a: U I mann's Encycl opedi a of Industrial Chem stry,
Vth ed. vo. Al3, pages 461, 464

D23b: "Das Wasser st of f peroxyd und die
Per ver bi ndungen”, WIIli Machu, 1. ed. 1951,
Springer, pages 195 to 202

Wth its letter received on 7 March 2002, Opponent |1
(EKA CHEM CALS AB) infornmed the Board that its
opposi tion was w t hdrawn.

Oral proceedings before the Board were held on 20 June
2002 at the end of which the requests were as foll ows:

- The appel | ant (patentee) requested that the
deci si on under appeal be set aside and that the
patent be maintained on the basis of clains 1 to 3
submtted at the oral proceedi ngs nmarked as "Min
request (A" )" and the specification colum 1 to 8
submtted at the oral proceedings.

- The respondents (opponents) requested that the
appeal be di sm ssed.

Claim1l reads as foll ows:

"1. A process for pickling and passivating stainless
steel consisting of bringing the material to be treated
into contact with a bath maintained at a tenperature of
bet ween 30 and 70°C and preferably between 45 and 55°C,
and having the following initial conposition of the

bat h:

a) H,SO, at | east 150 g/l
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b) Fe3* at |least 15 g/l

Cc) HF at | east 40 g/l

d) H,O, (contai ning known stabilizers) 1 to 20 g/l and
preferably 2 to 5 g/l

e) additi ves of the non-ionic surfactant type
(emul sifiers, wetting agents, brighteners) and
acid attack inhibitor type: about 1 g/l in total;

into said bath being continuously fed:

- an air flow of at least 3 n¥/h per n? of bath,
using a suitable distributor device for diffusing
the flowinto the liquid nass;

- a quantity of stabilized HO, of between 0.3 and
1 g/l per hour, controlled on the basis of the
REDOX potential of the bath, which nust be
mai ntai ned at $ 350 nV;

- and possibly sufficient quantities of ingredient
e) to maintain its concentration in the bath at
opti mum | evel s;

and being periodically fed sufficient quantities of

ingredients a) and c) to maintain their concentrations

in the bath at optinmum|evels on the basis of the bath
analysis, i.e. the free acid and fluoride val ues, and

to maintain the bath pHless 1 and preferably between 0

and 0.5."

VI . The appel | ant argued as fol | ows:

Amended claim 1l is supported by the description of

pat ent specification, colum 4, lines 9 to 13 and
colum 6, lines 22 to 29. Mreover, the proposed
anendnent does not broaden the scope of protection
conferred by claim1l as granted since claim1l has been
narrowed by deleting the term "possibly" with respect
to the addition of ingredients a) and c) thus naking
this step conpul sory. Hence the anendnents satisfy the

1793.D Y A
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requirenents of Articles 123(2) and (3).

As to the selection of the appropriate hydrogen
peroxi de "stabilizer”, the pH control and determ ning
of REDOX potential, the skilled person is well expected
to consult basic handbooks and textbooks to obtain
clear advice as to what to do in the present

ci rcunst ances. Handbooks such as docunents D2, D23a,
D23b and also D4, page 2, lines 50 to 52 reflect the

cl assical nethods and standard equi pnent used by a
person skilled in this field of chem stry. Mboreover,
the aci d suppl enentation regi nen addressed in the

pat ent nmakes clear that the two acids (HSO, and HF) are
consuned during the pickling process and, therefore,
need to be repl enished on basis of the bath anal ysis.
Hence the patent specification neets the requirenents
of Article 83 EPC

As Table 1 of docunent D4 denonstrates, the prior art
has to start with a pickling solution which is poor in
free acid but heavily loaded with ferric and ferrous
sul phate. In contrast thereto, the clainmed process, by
its active managenent of the free acid and fluoride
ions values, permts to start with a conposition of the
pi ckling bath exhibiting only a |l ow content of ferric
sul phate and no ferrous sul phate at all. This active
control of the free acid and fluoride ion val ues,
together with the air flow fed into the bath, produces
along life time of the bath wi thout sludge formation.
Si nce docunent D4 does not teach such an active contro
of its free acid and fluoride values, this pickling
bath suffers fromthe drawback of early sludge
formati on. Hence the process set out in claiml

i nvol ves an inventive step.
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At the oral proceedings, the opponents (respondents)
argued as foll ows:

The obligatory step of feeding "periodically"”
sufficient quantities of ingredients a) and c) is
contrary to what was clained in claim1l as granted
where these ingredients were fed "continuously".

oj ection to anended claim 1, therefore, arises under
Article 123(3) EPC. Gven that the term"at opti nmum
level” is not explained in the patent specification,
the concentration |level to be ained at by supplying
consuned HF and H,SO, renmi ns specul ative so that the
subject-matter of claim1 lacks clarity (Article 84
EPC). Moreover, without giving a reference el ectrode
and detailed information how to nonitor the free

sul furic acid and fluoride ion values in the bath, it
IS not possible to determ ne the REDOX potential and to
control the conposition of the solution. In addition,

| NTEROX- S 333 used as a preferred stabilizing agent for
hydr ogen peroxi de was not publicly available at the
priority date of the patent. On the other hand, as can
be seen from docunent D22, not every "stabilizer" is
suitable to be used in a strongly acid, fluoride
contai ni ng pickling solution. The disclosure of the
patent, therefore, is not sufficient to enable the
skilled reader to carry out the clainmed process so that
the patent does not neet the requirenents of Article 83
EPC.

Al t hough docunent D4 is silent about the sulfuric acid
concentration in the initial pickling bath, the

sol ution neverthel ess conprises consi derabl e anmounts of
H* and SO, ions. During the pickling process however

I ncreasi ng anounts of H,SO, and H,O, are added to the
pickling bath in a nolar ratio 1:1 so that the
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concentrations of these ingredients after sonme tine of
pickling wll eventually attain a level simlar to that
of the bath clained in the patent in suit. Since
according to docunent D4, see Exanple 3, certain
amounts of HF are al so added at tines, the only

techni cal difference between the clained process and
that given in docunent D4 consists in the continuous
air supply to the pickling bath. This neasure is,
however, widely used in the art to inprove the pickling
efficiency by creating turbulence in the bath.

Mor eover, the cl ained process is obvious from

docunent D4 when read in conbination with the teaching
gi ven in docunment D1 disclosing a pickling bath

consi sting of HF-HSO,-H,O-HO The subject-nmatter of
claiml1l, therefore, does not involve an inventive step.

Reasons for the Deci sion

1

2.1

1793.D

Adm ssibility of the appea

G ven that Opponent 1V has no longer nmaintained its
objections to the adm ssibility of the appeal, there is
no need to deal with this itemin nore detail. In the
Board's judgnent, the appeal conplies with the
requirenents of Articles 106 to 108 and Rules 1(1) and
64 EPC and is, therefore, adm ssible.

Amendnents (Articles 123(2), (3) EPC

Conpared with the clains as granted, independent
claim1 has been anended by adding to the clained
process the step of periodically feeding into the bath
sufficient quantities of sul phuric acid and
hydrofluoric acid to nmaintain their concentrations in
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the bath at optinmum |l evels on the basis of the bath
analysis and to nmaintain the pH value below 1. This
restricting feature has a basis in the description of
the patent specification colum 4, lines 9 to 13 and
colum 6, lines 22 to 29. Therefore, the anmendnent
satisfies the requirenents of Article 123(2) EPC

The opponents objected that, according to claim1 as
granted, the optional (possible) addition of the
ingredient a) and c) (H,SO, and HF) was done
“continuously" rather than "periodically" as now
clainmed. In their view, present claim1 thus had been
anmended so as to extend the protection conferred by the
patent as granted and, therefore, contravened

Article 123(3) EPC

Pursuant to Article 69 EPC the scope of protection
conferred by a European patent is determ ned by the
terns of the clains, the description and draw ngs bei ng
nonet hel ess usabl e for the purposes of interpretation
of the clains. Mdrreover, the extent of protection is
defi ned exclusively by the conpul sory technical terns
of the clained subject-matter, irrespective of further
optional technical features or preferred enbodi nents

al so nentioned in an independent claim The question to
be considered is, therefore, whether the scope of
protection conferred by present claim1l1l is narrower or
wi der than the one conferred by claim1 as granted.

Caiml as granted defines a process which is nmarked by
(i) the tenperature and mininuminitial conposition of
the pickling bath and (ii) the continuous feeding of an
air flow and a precise quantity of stabilized HOG,
controll ed on the basis of the Redox-potential which is
mai ntai ned at $ 350 nV. The extent of protection
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conferred by this claimneither includes an obligatory
step for continuously or periodically replenishing

i ngredients (such as HSO, and HF) consuned during the
pi ckling process, nor a step for controlling the pH
val ue of the bath. Consequently, incorporating into
claim1l as granted the additional requirenent of
periodically feeding sufficient quantities of
ingredients a) and c) to maintain their concentration
at the optinumlevels and to control the pH val ue
represents a restriction of the scope of protection
rat her than an extension. Therefore, claim1l neets the
requi renents of Article 123(2) and 123(3) EPC

Articles 83, 84 EPC

The respondents have objected that claim1l and al so the
patent as a whole fail to specify

(1) a precise initial conposition of the bath by
defining only mninumlimts of the ingredients,

(1) the type of stabilizer suitable for stabilizing
t he hydrogen peroxide in the acid bath
containing fluoride ions, and the preferred
stabilizer INTEROX S nentioned in the exanpl es
was not avail able before the priority date of
t he di sputed patent,

(tii) the analytical nethod how to determ ne the
REDOX- potential and to nonitor the actual
concentrations of H,SO, and HF within certain
peri ods of operation and

(i1v) the nmeani ng of the "optimumIlevel" for the
i ngredi ents anywhere in the patent



3.2

1793.D

-9 - T 0600/ 99

speci fication.

In its nost general formthe present invention is
expressed by nmethod claim 1 which includes all the
steps necessary for pickling and passivating stainless
steel. To this end, the clained nethod provides the
mnimum |l evels of ingredients a) to e) necessary for
preparing the initial bath conposition. These limts
represent the | owest concentration | evel which stil
makes up a satisfactory pickling solution. A preferred
conposition for a pickling bath above these m ni num
limts is given in Exanple A in colum 6 of the patent
specification. As known to the expert and conceded by
the parties, the initial pickling bath conposition to
be actually selected is generally dependent on the type
and pre-treatnment of the stainless steel material.
Hence, there is no need in the Board's view to define a
specific initial conposition or upper concentration
limts for the ingredients in the solution.

As to the HO, stabilizing agent (item (ii)), a plethora
of organic and i norgani c conpounds is at the disposa

of a skilled person who can resort to the substances

di scl osed in docunents D23a and D23b. Having regard to
the fact that the selection of one specific "peroxide
stabilizer" is not crucial to the clained process, the
opponents' objection whether or not "Interox-S 333"
used as a stabilizer in Exanple A actually was

avai lable at the priority date is of mnor inportance
since it can be replaced by any other known stabilizer

i ncl uded i n peroxide products which were purchasabl e on
the market at that tinme (cf. the patent specification

colum 4, lines 34 to 44). Mreover, despite the

possible interference of halides with the HOG,

stabilizer noted in docunent D22, colum 3, lines 53 to
.
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55 in the strong acid, fluoride-ion containing
solution, it is not regarded as being an unsurnountabl e
probl em for an expert to select, albeit in narrow
cooperation with a supplier, the appropriate
"stabilizer" which affords a sufficient effect of
preventing or at |east retarding the deconposition of
per oxi de under the operating conditions.

This statenent is also true for the "non-ionic
surfactants". These agents do not influence the

pi ckling process since they are generally inert and do
not deconpose or exert any influence on the REDOX
potenti al .

Turning to item(iii), the netallurgical chemst is, in
the Board's view, aware of the various analytical

nmet hods for chemically anal ysing the concentrati ons of
the acids and determ ning the REDOX potential in the

pi ckling solution. This chem cal background know edge
is confirmed e.g. by docunent D4 which |ike the opposed
patent relates to a pickling process but "w thout the
need for chem cal analysis of the conposition” (neaning
that nornmally a chem cal analysis of the bath is
carried out; cf. D4, page 1, lines 42 to 45). The
techni cal standard equi pnent typically used by the
expert in the neasurenent of the REDOX potential is
also referred to in docunent D4 on page 2, lines 50 to
54. Gven this situation, there is no need to describe
in the patent specification in detail generally known
nmet hods for determ ning the above cited paraneters.

In case there is any doubt or dispute as to the true
meani ng of any expression in the clains, it is the well
established practice of the EPO that the description
shoul d be consulted in order to establish what was
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i ntended to be protected in accordance with

Article 69(1) EPC. Reference is also made in this
context to the Guidelines for Exam nation at the EPO
Cll, 4.2, stating that a claimshould be interpreted
so as to put a reasonable construction on it so that it
makes sense in the context.

When putting the clainmed method into practice, the
skilled reader is led in particular to page 4, lines 9
to 13 of the patent specification. This passage
reflects the clear teaching that the (initial)
concentrations of HF and H,SO, decrease during the

pi ckling process and, as a counter-neasure, the

addi tion of appropriate anounts thereof is

I ndi spensably needed in order to nmaintain the required
free acid and fluoride ion values at their "optinunf

| evel s. Based on the disclosure of the patent as a
whol e, according to which the acid suppl enentation
reginmen is one of the key features of the clained
process, this teaching inplicitly could only be
interpreted as nmeaning to aimat maintaining the bath
concentration at |east close to or above the m ni num
starting conposition or on the conposition selected in
view of the specific material and its pre-treatnent to
be pickled with the sol ution.

In view of these considerations, the skilled reader is,
in the present case, presented with sufficient

techni cal information and explanations, in particul ar
those given in the description and the Exanple A to
put into practice the clainmed process. Having regard to
this technical information, the Board is unaware of any
verifiable facts which could cast a serious doubt on
the capability of a skilled person to carry out the

cl ai med process on the basis of what is disclosed in
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the patent. The added feature al so does not render
claim1l uncl ear because the "optinmum | evel" objected to
inthis respect is clearly a predeterm ned val ue or
range on which the concentration of the ingredients has
to be maintained on the basis of the bath analysis. The
Board therefore concludes that the requirenents of
Article 83 and also of Article 84 are net.

Novel ty

None of the prior art docunents cited in the opposition
and appeal proceedings discloses the process which
conprises all the technical features of the process set
out in claiml of the patent at issue. Gven that the
novelty of the clainmed subject-matter has not been

di sputed by the opponents in the appeal proceedings,
there is no need to discuss this point in nore detail.

The cl osest prior art

It was comon ground in the opposition and appea
proceedings, and it is also the view of the Board, that
docunent D4 represents the closest prior art. Like the
di sputed patent, this docunent relates to a nethod for
controlling the conposition of a HNO,-free acid sol ution
for pickling stainless steel, the initial solution
conprising specific amunts of ferric (Fe®) sulfate,
ferrous (Fe?) sulfate, hydrofluoric acid and bei ng kept
a about 50°C (cf Table 1, exanples). After starting the
process, the REDOX potential of the pickling solution
is held at a predeterm ned and constant range of at

| east 300 nV by addi ng hydrogen peroxi de and sul furic
acid in a nolar ration 1:1 to the solution. Mreover, a
smal | amount of HF is replenished at tinmes (cf. D4,
page 3, lines 13, 14). In doing so, there is no need
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for a chem cal analysis of the conposition (cf. D4,
page 1, lines 36 to 63; page 3, Exanple 3, Table 1,
Exanple 1, clains 1 and 2) which nakes the pickling
process sinple to control and reduces cost.

The clainmed nethod differs fromthe one disclosed in
docunent D4

(i) by an air flow of at least 3 nf/h per n?
continuously supplied to the bath;

(i) by anal ysing the chem cal conposition of the
bath i.e. the free acid and fluoride ion val ues,
and as a consequence thereof periodically
feeding HF and H,SO, on the basis of the bath
analysis to maintain their concentrations at
opti mum | evel s and

(iii) mintaining the pHvalue at less than 1

Problemto be sol ved and sol ution

As set out in docunent D4 on page 2, lines 30 to 38 and
42 to 46, the ferrous sulfate gradually accunulates in
the solution. If concentrations above 200 g/l are
reached, it is deposited mainly as FeSQ,i7H,O crystal s
formng a "sludge". In order to prevent the sol ution
fromaccunul ati ng too high an anount of ferrous
sulfate, at least parts thereof need to be drawn out
continuously or intermttently or, alternatively, the
bath is cooled for renoving the ferrous sulfate as
crystals precipitated outside the system

Starting fromthe teaching given in docunent D4, the
probl em underlying the patent at issue therefore
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resides in providing an acid pickling process which
reduces to a mninmumor even prevents the fornmation of
"sludge", which is highly efficient while being I ess
costly and can be easily controlled automatically (cf.
the patent columm 6, lines 14 to 40).

The solution to this problemis to prepare an initia
conposition of the bath conprising specific anmpbunts of
Fe3*, H,SO,, H,0, and HF thus constituting a specific

| evel of free acid and fluoride ion values and

mai nt ai ni ng these values at an "optinun' | evel all over
the time of operation by periodically supplying
appropriate amounts of HF and H,SO, to the bath. In
addition, an air flowis continuously fed to the acid
solution to provide a high agitation of the bath so
that the surface to be treated is always brought into
contact with a fresh pickling solution. Mreover, the
REDOX potential in the bath is maintained at nore than
350 nV by continuously feeding air in conbination with
t he peroxide added. As is set out in colum 5, lines 35
to 47, this process ensures effective pickling and the
formation of a passivation filmon the stainless stee
material w thout running the risk of excessive
corrosion in the formof "pitting" or "burning".

I nventive step

Al t hough the nost decisive feature of the process

di scl osed in docunent D4 is in fact its sinplicity
(i.e. adding HO, + HSO, 1:1 to mai ntai n the REDOX-
potential in a constant range), it nevertheless entails
the drawback of early "sludge" formation. The reason
for this appears to be the obligatory high
concentration of ferric sulphate in the starting
conmposition, as is apparent fromthe experinents given
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in Table 1: at least 150 g/l Fe,(SQ); (= 42 g/l Fe*)
are conbined with 30 g/1 FeSQ, (Fe?) (experinents 1, 4,
5, 7), or with 100 g/l FeSO, (experinment 2) or even with
200 g/1 FeSO, (experinents 3, 6, 8). This neans that the
initial "load" with iron salts is so high that the
capacity for keeping the additional iron salts
originating fromthe pickling process in solution

wi thout the formation of sludge is |limted. The process
claimed in the disputed patent, however, allows to
start with an initial content of iron ions in the bath
as low as 15 g/l Fe®* with no Fe? ions being present,
while at the sane tinme a high concentration of HSO, is
present (corresponding to a high concentration of SO2
ions, as set out in claim1 and Exanple A of the
opposed patent). Due to the active managenent of the
free acid and fluoride ion values, the conposition of
the bath can be chosen such that its capacity for

di ssolving iron salts during the pickling process is
fromthe very start so high that |arge quantities

t hereof can be kept in solution without the formation
of sludge. Moreover, the high concentration of SO? and
F- ions is maintained by periodically replenishing the
anmounts of HF and H,SO, consuned during the clained
process. There is experinental evidence and a
theoretical calculation enclosed with the patentee's
Statenent of G ounds of 9 August 1999 showi ng that the
pickling efficiency of the clained bath is superior to
that disclosed in docunent D4 and that the sinple
addition of H,SO;:HO, in a nolar ratio 1:1 to the
initial bath conposition as proposed in docunent D4
could not create or restore the substantial excess of
sul phuric acid in the pickling bath that is required by
the lower Iimt in claiml of the patent at issue. This
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was not chal |l enged by the opponents at the ora
pr oceedi ngs.

Based on these considerations it is, therefore,

concl uded that the general teaching given by the
description and the exanples in docunent D4 neither
points to the presence of an excess of sul phuric acid,
(i.e. a surplus of SO ions over the stoichionetric
anmount required by the conversion of Fe? to Fe®

sul phate) nor to the necessity for creating such a
surplus during the tinme of operation. On the contrary,
according to the teaching of docunent D4, only one
singl e paraneter, nanely the REDOX potential, is

nmoni tored and nmaintained within a predeterm ned range
and the chem cal analysis of the pickling solution is
not determned at all. Al though sone hydrofluoric acid
may be replenished in the process according to docunent
D4, there is no statenent that the predeterm ned | evel
of HF in the bath has to be nmaintai ned during pickling.
Moreover, there is no indication anywhere in this
docunent guiding a skilled person to further inprove
the process by injecting air into the bath to interact
wi th hydrogen peroxide for creating a high oxidation
potential and a strong turbulence. Finally docunent D4
remai ns silent about the pH val ue which according to
claim1l of the disputed patent is to be held below 1.

7.2 Al t hough the issue of inventive step was essentially
di scussed vis-a-vis the technical teaching given in the
nost pertinent docunent D4, reference was al so nmade by
opponent 11l to docunent Dl1. However, this docunent
fails to teach a specific initial conposition of the
bat h, the REDOX potential and pH value of the solution
to adhere to, the managenent of HF and H,SO,
concentrations during operation and the supply of an

1793.D Y A
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air flow Hence, the disclosure of this docunent when
read in conbination with that of docunent D4 coul d not
incite the skilled reader to arrive at the process
clainmed in the patent.

7.3 In view of these considerations, the Board concl udes
that the technical process features defined in claiml
of the patent at issue neither can be derived fromthe
teachi ng given in docunent D4 alone or in conbination
with D1 nor could it be considered sinply as a routine
application of a skilled person's know edge. The
subject-matter of claim1, therefore, involves an
i nventive step

The dependent clains 2 and 3 relate to preferred

enbodi nents of the process given in claim1l and are,
therefore, also allowable.

O der

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 patent 0 505 606 in anended form on

t he basi s of

- Clains 1 to 3 submtted at the oral proceedi ngs
mar ked as "Main Request (A')" and

- Description colums 1 to 8 submtted at the ora
proceedi ngs.
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The Regi strar: The Chai r man:

G Magouliotis W D. Wil
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