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Summary of Facts and Subm ssi ons

1103.D

Eur opean patent application No. 93 925 132.8 filed on
5 Novenber 1993, claimng priority of 12 Novenber 1992
of an earlier application in the United States of
America (07/989483) and published under No. O 668 886
corresponding to WO A-94/ 11419 (26 May 1994), was
refused by a decision issued in witing on 23 Septenber
1997. The deci sion was based on a set of three clains,
Claim1l filed on 21 May 1997 reading as foll ows:

"1l. A stabl e aqueous size conposition for fiber used
to reinforce high tenperature conposites consisting
essentially of as a first conponent, at |east 0.1% by
wei ght of a poly(am de-acid) fornmed from a di anhydride
selected fromthe group consisting of 2,2-bis(3,4'-

di car boxyphenyl ) hexaf| uor opr opane di anhydri de,

pyronel litic dianhydride, biphenyl dianhydride,
oxydi pht hal i ¢ di anhydri de and benzophenone di anhydri de
and an aromatic diam ne selected fromthe group

consi sting of paraphenyl ene di am ne, netaphenyl ene

di am ne, 4,4'-oxydianiline and 3,4'-oxydianiline, said
pol y(am de-aci d) having been neutralized with ammoni a
and/ or am nes, as a second conponent, an aprotic
solvent selected fromthe group consisting of N

met hyl pyrrol i done, dinethyl acetam de, diglyne,

di met hyl f ormam de, and di net hyl sul f oxi de, said sol vent
bei ng present in an anount by weight at |east half that
of the poly(am de-acid) and as a third conponent, at

| east 85% by wei ght of water.”

Clains 2 and 3, which had not been anended, read as
foll ows:

"2. A sizing conposition according to Caim1 wherein
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the nolar ratio of dianhydride to diam ne reactant
ranges between 0.8 to 1.2.

3. A size conposition according to Claiml wherein

t he di anhydride reactant is 2,2-bis(3,4'-

di car boxyphenyl ) hexafl uoropr opane di anhydri de and the
diamine reactant is a 95:5 m xture of para- and

nmet aphenyl ene di am ne. "

I n substance, the Exam ning Division took the view that
the clained subject-matter according to Clains 1 and 2
was not novel over FR-A-2 646 179 (Dl), because

(1) D1 di scl osed sizing conpositions for carbon
fibers conprising a pol yam de-acid which had been
neutralised with am nes, an aprotic solvent (for
exanpl e di nmet hyl f or mam de, diglyne) and water.
The sane starting conpounds (i.e. dianhydride and
aromatic di am nes) were used for the manufacture
of the polyam de-acids in DL and in the
application (Dl: page 3, line 1 to page 5,
line 11 and page 9, line 16 to page 16, |ine 23).

(1i) The presence of surfactants was not essential in
t he aqueous coating conpositions disclosed in D1
(page 14, lines 5to 7; page 15, lines 1 to 4;
Claim12).

(iii) The nodification of Claiml1, e.g. the replacenent
of the word "conprising"” by "consisting
essentially of" did not overcone the above
obj ection of lack of novelty raised in a previous
conmuni cation, because D1 did not require the
presence of surfactants either, so that a
decision to refuse the application could be
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issued (Article 113(1) EPC).

On 21 Novenber 1997, a Notice of Appeal was | odged by

t he Appel lant (Applicant) against this decision. The
prescri bed fee was paid on the sanme date. The Appell ant
requested that the decision under appeal be set aside,
alternatively that oral proceedi ngs be schedul ed.

In the Statenent of G ounds of Appeal filed on
30 January 1998, the Appellant argued essentially as
fol |l ows:

(1) Al t hough D1 m ght give the inpression that
surfactants were not essential to the process
di scl osed, there was in fact no way to rework
t hat teaching w thout the presence of a
surfactant. Contrary to the reasoning in the
deci si on under appeal, the passages of D1
referred to (Claim12) required the presence of
surfactants as an essential conponent of the
known aqueous oiling conpositions. The oiling
conpositions had to be dispersed by any known
di spersing nmeans to obtain aqueous oiling
conpositions. The only dispersing neans discl osed
or suggested therein was stirring the oiling
conposition in a solution of water and a surface
active conponent formed fromone or nore
surfactants, e.g. including an anphoteric and a
noni oni ¢ surfactant.

(ii) The statenment in the decision under appeal that
the rewording of Caim1 by replacing the term
"conprising"” by the expression "consisting
essentially of" would not render the Clains 1 and
2 novel over Dl was erroneous, because the



1103.D

- 4 - T 0180/ 98

presence of surfactants was essential to the
conpositions disclosed in DL.

(iii) The new wording of Claim1l expressly excluded
aqueous coating (or oiling) conpositions
requiring the presence of surfactants. This
excl usi on was essential, since the aqueous oiling
conpositions of D1 were subject to degradation
due to the presence of surfactant residuals at
the high tenperatures at which the coating
conpositions were stably used. As D1 was silent
on how to nmake conpositions w thout a surfactant,
the clained subject-matter al so involved an
i nventive step.

(iv) The Appellant further requested that the appea
fee be refunded, because the Exam ning D vision
had not exam ned the case with adequate diligence
and patience. Nanely, the Applicant's argunents
regardi ng the disclosure of D1 had not been dealt
with by the Exam ning Division.

On 18 and 20 January 2000, the Rapporteur held

consul tations by tel ephone with the professional
Representative of the Appellant to discuss (i) sone
di screpanci es between the clains on file and the
argunents presented by the Appellant in the course of
t he exam nation proceedings, and (ii) the question
whet her all the features essential to define the

i nvention were specified in the independent claim

In a letter received on 28 February 2000, which
confirmed the results of a further consultation by

t el ephone on 25 February 2000, in which the Appell ant
had expressed the wish to reach a decision in witing,
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the request for refund of the appeal fee was w t hdrawn
and a new Caiml was submtted which reads as foll ows:

"1, A stabl e aqueous size conposition for fiber used
to reinforce high tenperature conposites consisting
essentially of as a first conponent, at |east 0.1% by
wei ght of a poly(am de-acid) fornmed from a di anhydride
selected fromthe group consisting of 2,2-bis(3,4'-

di car boxyphenyl ) hexaf| uor opr opane di anhydri de,

pyronel litic dianhydride, biphenyl dianhydride,
oxydi pht hal i ¢ di anhydri de and benzophenone di anhydri de
and an aromatic diam ne selected fromthe group

consi sting of paraphenyl ene di am ne, netaphenyl ene

di am ne, 4,4'-oxydianiline and 3,4'-oxydianiline, said
pol y(am de-aci d) having been conpletely neutralized

wi th anmoni a and/ or ami nes selected fromthe group of
primary, secondary and tertiary aliphatic C-C, al kyl
and C-C, al kanol am nes, as a second conponent, an
aprotic solvent selected fromthe group consisting of
N- net hyl pyrrol i done, dinethyl acetam de, diglyne,

di met hyl f ormam de, and di net hyl sul f oxi de, said sol vent
bei ng present in an anount by weight at |east half that
of the poly(am de-acid) and as a third conponent, at

| east 85% by wei ght of water.”

The Appel |l ant requested that the decision under appeal
be set aside and that a patent be granted on the basis
of Caiml as submtted on 28 February 2000 and

Clains 2 and 3 as originally filed, alternatively that
oral proceedi ngs be schedul ed.
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Reasons for the Decision

1. The appeal is adm ssible.
2. Procedural matter
2.1 Since, as will appear hereinafter, the Appellant's main

request is successful, the auxiliary request for oral
proceedi ngs can be disregarded and the issuance of a
deci sion on the basis of the witten subm ssions is
possible (Article 113(1) EPC)

2.2 Al t hough the ground of refusal of the application was
| ack of novelty of the clained subject-matter with
respect to the disclosure of D1, the exam nation of the
file reveals that the issue of inventive step had been
consi dered before (cf. conmunication of 21 May 1996 and
reply of 20 Novenber 1996). To that end, the teaching
of EP-A-0 330 821 (D2), corresponding to US-A-4 923 752
cited in the application in suit, had been conbi ned
with DI.

Fromthe result of the consultation by tel ephone of

18 January 2000 between the Rapporteur and the
Appel l ant' s Representative, wherein reference to the
above reply was nade, it is evident that the present
wor di ng of the clains enconpasses a conbi nati on of
features essential for both a proper definition of the
invention and the achi evenent of the desired result.
This means that the clains on which the present
decision is based have been drafted with a view on the
requi renents of not only novelty, but also clarity and
i nventive step.

1103.D Y A
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In view of this fact and the Appellant's request that a
patent be granted on the basis of these clains, the
Board has decided not only to exam ne the question of
novelty, but to nake use of its power pursuant to
Article 111(1) EPC and to deal itself with the issue of
i nventive step.

Wordi ng of the clains

The Board is satisfied as regards the requirenents of
Article 123(2) EPC, because the additional features in
Claim1l are based on page 3, lines 5 to 11, 23 to 25,
29 and 30 of the application as originally filed.

No objections were raised by the Exam ning D vision
with respect to Article 84 EPC. The Board does not find
the clains objectionable in this respect either, since
t he amendnents are clear, concise and supported by the
descri ption.

Prior art

D1 concerns a sizing conposition for carbon fibers,

whi ch conprises at | east one sizing agent selected from
ol i goneric polyam c acids according to formulae (1) or
(I'l') and products being the result of partial or total

i mdation of such acids (Claim1l; page 10, lines 22 to
27). The conpositions may be in the formof a solution
in a solvent or a mxture of solvents (Claim11l) or in
the form of aqueous suspensions of these sizing agents
(A aim12).
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In the fornulae (1) and (11)

1 C -0OH Ho..

Rz—C: : E C[ ,N -@-\I— @}-— ‘@i
and

o= ?‘9@{,‘}_ ~@

t he synbol s have the foll ow ng neani ngs:

A is a divalent radical of the formula
-X-[Ar-Z;-Ar-X],- in meta- or para-position with
respect to the -NR;R, group or the -NH CO group,

B is a divalent radical of the formula
-Y-[Ar,-Z,-Ar,-Y],- Iin meta- or para-position with
respect to the -CO R, group or the -NH CO

gr oup,

R, denotes a group corresponding to -OH, -OR; or
Rs- NH-,

R, represents a group corresponding to -CH, -OR,
or R and R, together forma divalent group -O
or Rs- NH<,

R has the nmeaning of H or a group R
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R, denotes H, a group R; or a nonoval ent group
Ri-CO, or R, and R, together forma dival ent
group -CO R;- CO-,

Rs is a nonoval ent organic group which does not
react with an identical group or with a - COCH

group,

R/ R, each represents nono- or dival ent organic groups
whi ch do not react with an identical group or
with a - COOH group

X at each occurrence denotes independently from
each other -O, -S-, -SO- or -CO,

Y at each occurrence denotes independently from
each other -O, -S-, -SO- or -CO or -GG,

Z,l Z, at each occurrence represent a sinple bond
bet ween two carbon atons or a dival ent group
selected fromthe groups Y,

Ar,/ Ar, each denotes substituted or unsubstituted
di val ent aromati c groups, which may
i ndependently from each other be the sane or
di fferent at each occurrence,

m is an integer of from1l to 8,
n is a nunber from1l to 30 and
v/ w each represents independently from each other O

or 1. (page 3, line 1 to page 5, line 11 and
Claim1l).

1103.D Y A
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The pol yi m des derivable therefromcorrespond to
formulae (I1l1) and (1V) (page 8, line 14 et seq.)

lo]

. o . o
R, - C C . 3

\ yd 1
3 /f A-—E§B—-N B (II1)
. \\\ n

and

Rg\\N : A N/f . q\ //R3.
J0t--{ 2 et
R, - : c o .g | R ",

wherein the nmeani ngs of the various groups are the sane
as |isted above.

The products of partial imdation within the anbit of
D1 conprise term nal groups containing the substituents
(COR)/(COR) and -NR;R,, respectively, and internal
units which correspond to the units shown in the
brackets in both the formulae (1) and (I11) and in both
the formulae (11) and (1V), respectively (page 9,

line 16 to page 10, line 21).

4.1.2 The only specific conbinations of the above groups and
indices Ato was defined in any one of formulae (1) to
(I1'V) are disclosed in the exanples. They include a
nunber of conbinations of distinct nononers:
benzophenone 3,3',4,4' -tetracarboxylic acid di anhydride
(BTDA) and bis-2,2-[4-(p-am nophenoxy) phenyl ] propane

1103.D Y A
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(BPA) (Exanmple 1, Runs A and B); BPA and bis[4- (3, 4-
di car boxyphenoxy) phenyl ] sul phi de di anhydri de ( SDA)
(Exanple 1, Runs D, E and F); and BPA and bis(4-(p-
am nophenoxy) phenyl sul phone (SED) (Exanple 1, Run Q.

Sonme of the pol y(am de-aci ds) obtained fromthese
conmbi nations were partially nodified by reaction with
pht hali c acid anhydride (Exanple 1, Runs C and D) or
directly converted into polyimdes (Exanple 1, Runs E
F and G before further treatnent with a sol vent and,
optionally, water (Exanple 2; page 23, lines 32 to 39;
t he tabl e on page 26).

4.1.3 In accordance with a preferred enbodi nent, the sizing
agents are chosen from conpounds of the forrmula (1) or
(1) (page 10, lines 28 to 31) prepared froma di am ne
and an di anhydride or the correspondi ng tetracarboxylic
acid at anmbient tenperature or close to this
tenperature in an aprotic polar solvent. An am ne
Rs- NH,, such as aniline, may be added to the reaction
m xture in order to neutralise the dicarboxylic or
anhydride term nal groups of the polyneric chains
according to fornmula (1) by formng neutral term nal
groups of the structures:

o) 0
4 1)
C~0OH C\\\
E : ! ‘E :l - N-Rg
C-NH-R c
i 5 i
o} o}

or

(page 10, line 32 to page 11, line 23), i.e. acidic
sem -am de or neutral imde groups.

1103.D Y A
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According to page 11, line 24 to page 13, line 13 the
conmpounds of formula (I1) are prepared and optionally
nodified in a simlar way (cf. Exanple 1, Runs C and D
and point 4.1.2).

The list of suitable aprotic polar solvents disclosed
on page 13, lines 14 to 20 enconpasses all the solvents
used in accordance with the application in suit (cf.
page 2, lines 14 to 16).

According to a preferred enbodi nent, the sizing
conposition is in the formof a suspension of the

si zing agent(s) in aqueous phase (cf. page 14, line 1
to page 15, line 4, Caim112). It may be prepared from
a product in powder formor in solution by nmeans of any
known di spersing net hod.

In particular, a solution of the sizing agent in an
appropriate solvent can be dispersed with stirring in a
sui t abl e anpbunt of water containing 0.05 to 2.5% by

wei ght of a surfactant conponent conprising one or nore
surfactants. The solids content and the anmobunt of the
solution to be dispersed into the water are specified.
However, these details do not allow to cal cul ate the
wat er content in the resulting suspension to be at

| east 85% by wei ght (page 14, lines 5 to 23).

The surfactant conponent is defined on page 14, |ast
paragraph (cf. Cainms 13 to 15 as well) and the
agitation necessary to prepare the suspension is
referred to on page 15, lines 1 to 4. That agitation
may be achi eved by means of any nechanical stirring
system provi ding effective shear of the droplets of the
solution to be dispersed in water.
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4.1.7 In all the dispersions of Exanple 2, 20 parts by wei ght
of solution are dispersed in 100 parts by weight of
wat er contai ning 0.5% of surfactant agents, resulting
in a suspension containing 83% by weight of water
(page 24, lines 8 to 16).

4.2 The sizing conposition of D2 conprises a pol ynerised
perfluorinated poly(am de-acid) in a mxture of (i) an
aprotic solvent selected fromdinethyl sul phoxide,

di mret hyl formam de, diglyne and N nethyl pyrrolidone
(NWP), and (ii) an al cohol selected from nethanol ,

i sopropanol and ethanol, the weight ratio of the
aprotic solvent to the alcohol being 1:4 to 1:20
(Cdaim1l). The preferred polyner is prepared by a
substantially stoichiometric reaction of 2,2-bis(3,4" -
di car boxyphenyl ) hexaf| uoropropane di anhydride and a

m xture of para- and neta-phenylene diamne in aratio
of about 95:5 in NWP (colum 2, lines 4 to 8; Exanple).

5. Novel ty

5.1 D1 does not disclose a poly(am de-acid) formed froma
conbi nati on of a dianhydride selected froma |ist of
five specific conmpounds and an aromatic diam ne
selected froma list of four specified conpounds, which
pol ymer has been conpletely neutralised with amoni a
and/or primary, secondary or tertiary aliphatic C-GC,
al kyl or C;-C, al kanol am nes.

Moreover, it is silent with respect to the absence of
any surfactant and the anmount of water to be used in

t he di spersion in accordance with the preferred

enbodi ment di scl osed on page 14. Fromthe anounts of
the ingredients used in Exanple 2 (page 24, lines 8 to
16), the water content can be cal cul ated as being 83%

1103.D Y A
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by weight, i.e. less than 85%as required in Caim1l of
the application in suit.

5.2 D2 differs fromthe conposition as clained in that a
particular m xture of aprotic solvents and al cohol in a
specific weight ratio is used, but no water.

5.3 It follows that the subject-matter of Claim1l is nove
with respect to both citations.

6. Pr obl em and Sol uti on

6.1 The patent application in suit concerns an aqueous size
for fiber reinforced high tenperature conposites.

6.2 An aqueous sizing conposition for carbon fibers is
known from D1, which is considered by the Board to
represent the closest state of the art.

6.2.1 This conposition conprises at |east one sizing agent
sel ected fromoligoneric poly(am de-acids) and products
obt ai nabl e therefrom by partial or total imdation
(GAaim1l), a solution of which in a polar aprotic
sol vent may be dispersed in an aqueous nmediumin
accordance with a preferred enbodi nent (cf. points 4.1
to 4.1.7, supra). Wien used in the form of aqueous
suspensi ons, the conpositions conprise a mxture of an
et hoxyl at ed nonyl phenol and a "fatty-chai n" betaine
(page 24, paragraph 2); alternatively they are used as
organi c sol utions (page 24, paragraph 1).

6.2.2 This known conposition ains at inproving the
interfacial adhesion between fibers and the matrix in
fiber-reinforced polyner conposites as well as the
resi stance agai nst aging due to thermal and noisture

1103.D Y A
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attacks (page 2, lines 9 to 31). However, as reported
in the introduction of the application in suit (page 1
lines 26 to 33), it is difficult to control the size
concentration in an application bath conprising such a
m xture of aprotic solvent and al cohol and,
consequently, the yarn size pickup, because the al cohol
evaporates easily; furthernore the size requires that
certain precautionary neasures be taken in handling
both fromthe standpoint of safety and with regard to
envi ronnment al consi derati ons.

In view of these shortcomngs and in line with this

i ntroductory statenent, the technical problem
underlying the patent application in suit may thus be
seen as the provision of a stable highly diluted
aqueous si zing conposition which contains only limted
amounts of sol vent and thus obviates or reduces the
difficulties of solvent based systens, such as
concentration control and environnmental difficulties,
but which gives results conparable to the products of
t hose systens and does not give rise to problens due to
t he presence of additional conponents.

According to the patent application in suit, the
techni cal probl em has been solved by a stabl e aqueous
si ze conposition consisting essentially of a

pol y(am de-acid), an aprotic solvent and water, as
specified in Caiml.

As shown in the exanples of the application, the
results obtained with such stabl e agueous si zing
conpositions are at |east equivalent to those achieved
wi th non-aqueous (sol vent-based and surfactant-free)
sizing agents or to comercial sizes based on epoxy
resins. Thus, uniformcoating (e.g. coefficients of
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variation of |less than 8.5), satisfactory to good
dynamic friction characteristics, values of stiffness,
cohesi on of coated fibers and processing
characteristics of yarns treated with the size are
reported. Consequently, the above defined technical
problemis effectively sol ved.

Obvi ousness

It remains to be decided whether this solution was
obvious to a person skilled in the art having regard to
the state of the art available to and relied upon by

t he Exam ni ng Di vi si on.

The various enbodi nents disclosed in D1 woul d not
provide an incentive for a skilled person to consider a
solution along the line of the clainmed subject-matter.

First, it is evident fromthe above considerations with
respect to novelty that D1 di scloses a vast range of

pol ymers enconpassed by fornulae (1) to (1V). Although,
by an appropriate selection of substituents and indices
in these formulae, it mght be possible to define a

pol ynmer neeting the requirenents of the first conponent
in Jdaiml, there is however no suggestion in D1 to
make such a selection. In fact, even if the poly(am de-
acids) defined by a specific fornula had been sel ect ed,
the essential feature would be the presence of inert
groups, which should prevent any further

pol ycondensati on caused by the high tenperatures at

whi ch the size conpositions are used (page 2, |lines 23
to 31).

Mor eover, the docunent does not require an aqueous
system and, consequently, cannot suggest to prepare a
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stabl e conposition containing at |east 85% by wei ght of
water. Furthernore, it is totally silent about the
possibility to conpletely neutralise the polyner with
amoni a and/or a short-chain, hence easily

vol atilisable amne as specified in Claim1l, in order
to achieve partial depolynerisation and hydrolysis to
nol ecul ar sizes which are then mcro-enulsified and
solubilised in water (cf. application in suit, page 3,
lines 22 to 32).

It is not derivable fromthe docunent either that these
features would allow to dispense with surfactants, but,
neverthel ess, to prepare a stable m cro-emnul sion, and
that the polynmer woul d repol yneri se upon heating

wi thout affecting the desirable properties of the
fibers treated with the size (cf. application, page 4,
lines 11 to 17).

As explained in the application in suit (page 2, |ast
par agraph), sizing conpositions are generally required
to be capable of formng a coating on the fiber, which
shoul d be as continuous and uniform as possible, in
order to provide inproved handleability of the yarn
during processing and to assure uniformcontact with
the matrix polyner. At the sane tine it should resist
hi gh tenperature degradation during formation of the
conposite which could interfere with adhesion to the
matri x pol yner.

Therefore the Board accepts the Appellant's argunent

t hat the presence of surfactants woul d be undesirable
in order "to avoi d degradation of the m cro-enul sion at
the high tenperatures in which such m cro-enul sion was
designed to performdue to the presence of surfactant
residuals."” (Statenent of G ounds of Appeal, page 3,
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poi nt 4).

Hence, the Board cannot see any suggestion in Dl to
arrive at sonmething falling within the ternms of aiml
in order to solve the above technical problem by

sel ecting specific polyners, neutralising them
conpletely with specific bases and formng a stable
aqueous conposition of these three conponents.

The Board does not see any incentive in D2 in this
respect either, which requires the preparation of
organi ¢ solutions of sizing agents in a conbination of
pol ar sol vents and al cohol. The docunent does not
provi de any teachings with respect to the preparation
of stabl e agueous sizing conpositions nor that

pol y(am de-aci ds) could be used therefor.

The m xture of aprotic solvent and al cohol nust in fact
be regarded as the essential teaching of D2. As
explained in the introduction of that citation

(colum 2, lines 12 to 31), it is generally not
desirable to use a poly(am de-acid) in an aprotic
solvent alone for several reasons, in particular
because this would not yield the desired thin,
continuous uni formcoating on the carbon fiber and
because substantial anounts of sol vent would have to be
removed after curing of the polynmer. The dilution of
the aprotic solvent with a | ow nol ecul ar wei ght al cohol
serves several purposes, in that the al cohol |owers the
surface tension of the solution, causes no
precipitation of the polyner and offers a high vapour
pressure for ease of renoval during curing of the
thread line. In the Board' s view, a skilled person
faced with the above-defined technical problem had thus
no incentive to depart fromthat teaching and, thereby,
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forgo the advantages provided by the al cohol in order
to consi der aqueous systens which are not nentioned.

7.3 It follows that the stable aqueous size conposition as
cl ai med woul d not be obvious to a skilled person having
regard to the state of the art considered by the
Exam ning Division, whether considered in isolation or
in conmbination and, therefore, it involves an inventive
st ep.

8. Claims 2 and 3, which relate to preferred enbodi nents
of Claiml, are supported by the patentability of the
mai n claimand thus al so al | owabl e.

9. Al t hough the clains on which the present decision is
based neet the formal and substantive requirenments of
the EPC, a patent cannot be granted according to the
Appel l ant' s request, because the description has stil
to be adapted to the new wording of the clainms. To that
end the case has to be remtted to the Exam ning
Division with the order to grant on the basis of the
cl ai ms di scussed above, after adaptation of the
descri ption.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.
2. The application is remtted to the Exam ning Division

with the order to grant a patent on the follow ng
basi s:

1103.D
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- Claim1l as submtted on 28 February 2000

- Clains 2 and 3 as originally filed

- A description yet to be adapted to these clains.

The Regi strar: The Chai r man:

E. Gorgmaier C. Gérardin

1103.D



