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Summary of Facts and Submissions

2334.D

Eur opean patent application No. 87 111 831.1 relating
to a method and apparatus for neasuring structural
paranmeters of optical fibres was refused by a decision
of the Exam ning Division.

The reasons given for the refusal are that the

i ndependent Clains 1 and 11 of the repl acenent set
filed on 29 June 1992 were unclear, and that in view of
the state of the art which can be derived fromthe
docunent s

Dl: US-A-4 067 651 and
D2: US-A-4 168 907,

t he subject-matter did not involve an inventive step.

The Applicant | odged an appeal against the decision of
t he Exam ni ng Di vi si on.

The Statenent of G ounds of Appeal was acconpanied by a
new set of nineteen clains conprising two i ndependent
Clainms 1 and 11 drafted as foll ows:

"1. An apparatus for exam ning the structure of an
optical fibre, said apparatus conprising:

opti cal neasuring neans conprising a |light source
(1) for irradiating the side wall of said optical
fibre (3) with an observing |light and a pickup
system (4, 5) for detecting said observing |ight
traversing said optical fibre, the optical axis of
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said optical nmeasuring neans extending fromsaid
I ight source to said pickup system

an optical fibre mounting nmenber (6) for nounting
said optical fibre thereon, the axis of said
optical fibre and the optical axis of said optical
measuri ng nmeans bei ng set perpendicular to one
another with one of said optical fibre nounting
menber and said optical measuring neans being
rotatable relative to the other; and

means (5, 7, 9) for calculating structural
paraneters on the basis of the measured |ight
havi ng traversed the optical fibre, characterised
in that

said pickup system (4, 5) includes focusing neans
having its observing plane set as a position
within or close to the dianeter of the optica
fibre;

sai d nmeasuring neans including said pickup system
i s capable of neasuring a |l um nance distribution
of the light passing through said optical fibre at
said position; and by further conprising neans (4,
5 7, 8 9) for correcting the lens effect on said
| um nance distribution of said |light.

A nmethod of exam ning the structure of an optical
fibre, said nethod conprising the steps of:

provi ding optical neasuring neans conprising a
I ight source for generating light and a pickup
system for detecting said |ight;
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providing an optical fibre nmounting nmenber for
nmounting said optical fibre thereon;

arrangi ng said optical neasuring neans and said
optical fibre nounting nenber in such a manner
that the optical axis of said optical measuring
means extending fromsaid |ight source to said

pi ckup systemis perpendicular to the optical axis
of said optical fibre;

rotating one of said optical fibre nmounting nmenber
and said optical nmeasuring neans relative on one
anot her;

irradiating the side wall of said optical fibre
with said light in the direction perpendicular to
said axis of said optical fibre;

measuring said light traversing said optica
fibre; and calculating structural paranmeters of
said optical fibre on the basis of the neasured
[ight having traversed said optical fibre,
characterised in that said step of neasuring the
light traversing said optical fibre conprises the
step of setting an observing plane of said pickup
systemat a position within or close to the

di aneter of the optical fibre and neasuring a

| um nance distribution of the |ight passing
through said fibre at said position; and by
further conprising the steps of

correcting the lens effect on said | um nance
distribution of said |light on the basis of the
position of said observing plane; and
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cal culating structural paraneters of said optica
fibre on the basis of said |um nance distribution
subj ected to correction of the lens effect.”

The remaining Clainms 2 to 10 and 12 to 19 are
respectively appended to Cdaiml and to Claim 11.

The Board summoned the Appellant to oral proceedings to
be held on 26 April 1995. In a conmunication dated

9 March 1995 and annexed to the sunmmons in pursuance of
Article 11(2) RPBA, the Board took the provisional view
that, having regard to the disclosure in docunents (D1l)
and (D2), the independent clainms filed with the

St at enment of Grounds of Appeal |acked an inventive
step. The Board al so expressed the opinion that it was
not apparent which part of the application could serve
as a basis for new all owabl e clains, and stated that if
neverthel ess, particular subject-matter was regarded as
pat ent abl e, new i ndependent cl ainms should be filed at

| east a nonth before the oral proceedings, and were in
any event only adm ssible at the discretion of the
Boar d.

On 25 April 1995 at about 1600 hrs., the Appell ant
filed via telefax a new set of thirteen clains, and
asked that this be taken into consideration during the
oral proceedings as an auxiliary request. The Appell ant
apol ogised for the late filing of this request, and
poi nted out that the conmunicati on acconpanying the
sumrmons had only been received on 13 March 1995. In
connection with the admssibility of the auxiliary
request, the Board referred to Decision T 0153/85 (QJ
EPO 1988, 1), and a copy of the headnote was handed to
the Appellant's representative.
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Wth respect to Claim1l of the set of clainms which was
filed with the Statenment of G ounds of Appeal, Caim1l
of this new set is distinguished in that "fibre",

"traversing", "traversed", "characterised" and
"observing plane" were replaced by "fiber", "passing",
"passed", "characterized" and "focusing plane",

respectively; in that the reference nunber (5) was
detected in the | ast clause of the pre-characterising
part; in that the phrase "including said pickup systent
and the text following the sem colon were deleted in
the last clause; and in that the additional clauses

(a) "the optical neasuring nmeans produce a
substantially nonochromatic observing light,"

(b) "said calculating nmeans are capabl e of determ ning
the distance (AX) of the focusing plane fromthe
center of the optical fiber fromthe neasurenents
of the distances (Z, Z*, between peak positions
(P, P*,) of diffraction fringes;"

(c) "said calculating neans is capable of neasuring
di stances within the |um nance distribution of the
i ght passing through the optical fiber at said
position and correcting the nmeasured di stances in
dependence of the determined distance (AX) between
the center of the optical fiber and the focusing
pl ane by a correction coefficient obtained froma
rel ati onshi p between such a correction coefficient
and the distance (Z) of the focusing plane from
the center of the optical fiber neasured in
advance"
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were inserted in the characterising part as first,
fourth and fifth clause, respectively.

The set of clains constituting the auxiliary request,
whi ch was received on 25 April 1995, conprises a
further independent claim10 which, with respect to
Claim 11l of the set filed with the Statenent of G ounds
of Appeal, is distinguished in that, in the pre-
characterising part, the sane changes in the
term nol ogy were nade; the clause "rotating one of said
optical fibre nounting nenber and said opti cal
measuring neans relative to one another” was del et ed;
"measuring said light" was replaced by "nmeasuring the
light"; and in that its characterising part reads

"characterized in that

as the irradiating light a substantially nmonochromatic
[ight is used,

said step of neasuring the |ight passing said optical
fiber conprises the step of setting a focusing plane of
said pickup systemat a position within or close to the
di ameter of the optical fiber and neasuring a | um nance
distribution of the light passing said fiber at said
position; and by further conprising the steps of

determ ning the di stances between peak positions of
diffraction fringes and cal culating therefromthe

di stance between the center of the optical fiber and
t he focusi ng pl ane,

measuri ng distances within the [um nance distribution
of the light passing through the optical fiber, and
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correcting the neasured distances in dependence of the
cal cul ated di stance (AX) between the center of the
optical fiber and the focusing plane by a correction
coefficient obtained froma relationship between such a
correction coefficient and the distance (Z) of the
focusing plane fromthe center of the optical fiber
nmeasured in advance."

Clains 2 to 9 and Clains 11 to 13 of the auxiliary set
are respectively appended to Caim1 and to d ai m 10.

During oral proceedings which were held on 26 Apri
1995, the Appellant requested that the decision under
appeal be set aside and that a European patent be
granted on the basis of Clainms 1 to 19 filed with the
St atenent of Grounds of Appeal or, as an auxiliary
request, on the basis of Clains 1 to 13 filed on

25 April 1995.

I n support of these requests, the Appellant argued in
substance as foll ows:

Docunent (Dl) discloses a nethod and an apparat us which
are conpletely unrelated to those of the present
invention, since a conplex scattering pattern is
observed outside the optical fibre, and its nodul ations
are neasured at various angles. The arrangenent of the
apparatus is also different, since the detector is
rotatable in order to detect at various scattering
angles. This difference is nore apparent in Figure 29,
where a circular array of photoel ectric devices
surrounds the fibre. Mreover, docunent (Dl) does not

di scl ose the use of a focussing systemin the detection
of the scattered light since a slit detector is
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provided. Finally, in an apparatus according to
Figure 28, the light beamof the |aser is always
received fromthe sane side of the fibre, and only the
spectrometer rotates with respect to the latter.

The cl osest prior art is docunent (D2), which makes use
of the fact that reflection at the boundary between
core and cladding results in dark |ines appearing on a
screen, which screen nust be positioned beyond the
focal point due to the converging action of the optical
fibre. Fromsuch information, it is possible to
determ ne the size and eccentricity of the core.
Neverthel ess, the result is dependent on how accurately
t he di stance between the dark |ines can be neasured
and, anyway, the outer dianmeter of the fibre is not
accurately determ ned. Mreover, the apparatus
described in docunment (D2) is not conpact and does not
provi de an automatic nonitoring of the structural
paranmeters during the manufacture of the optical fibre.
For these reasons, the disclosure of (D2) could not
have hel ped to arrive at the clained invention.

According to the present invention, the observing plane
of the pickup systemis set at a position within or
close to the dianeter of the optical fibre. As shown by
Figures 4 to 6, shadow regions (B, C) are present

t here, through which regions the |ight beam of the

| aser does not pass, and the resulting pattern of |ight
intensity is sinple. By nmeans of an apparatus which is
conpact, sinple and easy to use, this distribution of
light intensity can be neasured with a high degree of
accuracy. Admttedly, correcting for the |l ens effect on
the |um nance distribution is an essential part of the
i nvention. Nevertheless, including in the clains the
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specific nmethod steps disclosed in the application for
this purpose would unduly restrict the conferred
protection, for the person skilled in the art is well
aware of the lens effect.

After deliberation by the Board, it was announced at
the end of the oral proceedings that the Board reserved
its decision on the appeal and would issue its decision
in witing as to the allowability of the main request
and as to the admssibility/allowability of the
auxiliary request.

Reasons for the Decision

(i)

2334.D

Mai n request

State of the art

Docunent (Dl) relates to non-destructive mnethods of
measuring and nonitoring such paraneters of clad
optical fibres as the dianeter, the circularity and the
eccentricity of the core - see colum 1, lines 8 to 22.
Wth reference to Figure 28, this docunent describes an
apparatus for exam ning the structure of a clad opti cal
fibre (10), which apparatus conprises a spectroneter
base (12), a holder (11) fastened to the base (12) for
securing the fibre (10) to be neasured, a radiant
energy source (18) directing a Ilight beam (19) at the
fibre (10), and a spectroneter (16) nmounted on a
rotatable table (13) coaxial with the fibre and the
base (12). In operation, the table (13) is driven by a
notor (22) and a slit detector (17) of the spectroneter
(16) views the scattering pattern produced by the clad
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fibre (10) - see fromline 52 of colum 15 to line 12
of colum 16.

The fact that the |light beam (19) is perpendicular to
the axis of the optical fibre (10) is not stated
expressis verbis in docunent (Dl). However, the

t heoretical considerations devel oped in docunment (D1)
are based on this assunption - see colum 3, |ines 59
to 63 - and none of the formul ae disclosed there would
be valid if such were not the case, since they do not

i ncl ude any synbol denoting the angle fornmed by the
light beam and the axis of the fibre - see al so

Claim 2.

The Appellant contested that the optical axis of the
nmeasuring nmeans conprising the light source (18) and
the "pickup systeni, fornmed by the spectroneter (16),
the slit detector (17) and the rotatable table (13)
woul d extend fromsaid |light source to said pickup
system However, docunent (Dl) states that, in
operation, the spectronmeter (16) is rotated to the 0°
position and that the table (13) is subsequently
rotated so that the detector (17) views the entire
scattering pattern after one conplete revolution (360°)
has been acconplished - see colum 16, lines 3 to 8.

For reasons of symetry, it is thus clear that the axis
of the spectroneter (16) at the 0° position - i.e. that
of light scattered in the forward direction, as defined
in colum 4, lines 33 to 35 - and the |ight beam (19),
of which said axis of the spectronmeter forns the

prol ongation at that position, constitute the optical
axis of the optical measuring neans described in
docunent (D1l). This is even nore clear in the
alternative enbodi nent of Figure 29 to which the
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Appel l ant drew attention, where a circular array of
phot odi odes (30) and a scanner (31) are substituted

for the spectroneter (16), the rotatable table (13) and
the notor (22) - columm 16, lines 24 to 28. Therefore,
keeping to the fornulation and term nol ogy of Caiml,
as apparatus according to Figure 28 of docunent (D1)
conpri ses:

- opti cal neasuring neans conprising a |light source
for irradiating the side wall of an optical fibre
with an observing |light and a pickup system for
detecting said observing |ight traversing said
optical fibre, the optical axis of said optical
measuri ng nmeans extending fromsaid |light source
to said pickup system and

- an optical fibre nmounting nenber for nounting said
optical fibre thereon, the axis of said optical
fibre and the optical axis of said optical
measuri ng nmeans bei ng set perpendicular to one
anot her.

Furthernore, in said apparatus,

"the measuring neans including the pickup systemis
capabl e of measuring a |um nance distribution of the
i ght passing through the optical fibre".

2. Besides the light source (18) and the spectroneter
(16), the Figure 28 of docunent (Dl1) shows a control
circuit (24), a lock-in anplifier (26) and a pen
recorder (27). Qobviously, the anplifier and the pen
recorder may not be considered as a cal cul ati on neans,
whereas the control circuit is just said to drive the

2334.D Y A
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nmotor (22) rotating the spectroneter and to energize
the Iight source - see fromline 65 of colum 15 to
line 5 of colum 16. Neverthel ess, the cited passage of
t he description states that the anplifier (26) receives
the output of the slit detector (17) and that, "in an
on-line process, the output of anplifier (26), would be
connected to suitable logic circuitry such that, if the
par anet er being neasured ... exceeded or fell bel ow
sonme priorly established tolerance limt, a feed-back

| oop coul d make appropriate changes to the process”.
Furthernore, as stated in independent Clains 1 and 4 of
docunent (Dl1l), the core dianeter and the claddi ng

t hi ckness are conmputed. Therefore, despite the |ack of
explicit disclosure, it appears that Figure 28 of
docunent (D1l) is only a partial representation of an
appar atus whi ch necessarily conprises

"means for calculating structural paranmeters (of a clad
optical fibre) on the basis of the neasured |ight
having traversed the optical fibre".

The notion of "lens effect” is not clearly defined in
t he patent application. Neverthel ess, the outer surface
of an optical fibre's cladding being a cylindrical

di optre, the fringe pattern which can be observed from
the outside is necessarily an imge of the actual
fringe pattern produced by light diffraction at the
boarder between core and cl adding. Furthernore, a
cylindrical dioptre is a poor imaging device, and with
i ncreasing distance to the plane containing the |ight
source and the axis of the fibre, said inage becones
nore and nore distorted. Therefore, the lens effect
mentioned in Claim1 cannot be anything other than the
di stortion and/or magnification of the observed fringe
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pattern resulting fromthe convexity of the fibre's
outer surface. As a matter of fact, in a reply dated
4 Decenber 1991 to the first comunication of the
Exam ning Division, the Appellant nmade subm ssions
which are in agreement with this concl usion.

Now, the "lens effect” of any dioptre or optical system
is a consequence of the refraction of light by the
dioptre and, therefore, is related to the deviation (€)
of the rays exiting the dioptre or the system
Furthernore, the fornul ae of docunent (Dl) take this
angle into account, in particular those nunbered 13 to
19, of which the validity is readily apparent.
Therefore, the cal cul ati ng nmeans provided according to
docunent (Dl1l) for determ ning structural paraneters of
an optical fibre on the basis of said fornul ae
necessarily "correct the lens effect on the | um nance
di stribution of the Iight passing through the optical
fibre". The Appellant did not raise any objection
regarding this point. On the contrary, it acknow edged
that a person skilled in the art is well aware of the

| ens effect and submtted that including nmethod steps
for correcting this effect would result in unduly
restricting the invention - see page 10 of the
Statement of G ounds of Appeal

4. Wth respect to an apparatus enbodyi ng the teachings of
docunent (Dl1l), the subject-matter of Caiml is thus
novel in that

- either the optical fibre nounting nenber or the

optical neasuring nmeans is rotatable relative to
the other, and in that

2334.D Y A
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- t he pi ckup systemincludes a focusing nmeans having
its "observing plane" set at a position within or
close to the dianmeter of the optical fibre.

The latter feature actually neans that, wth respect to
t he focusing neans, the |um nance detecting menber of

t he pickup system- typically, the target of a

tel evi sion pickup tube as may be inferred fromd aim 2
- is located in a plane conjugate of an object plane
which is at a position "within or close to the dianeter
of the optical fibre".

Inventive step

The met hods of determ ning structural paraneters of
clad optical fibres or rods disclosed in the present
application, in docunment (Dl) and in docunent (D2) are
based on neasurenents of distances between maxi ma
and/or mnima of a |um nance distribution produced by
t he passage of a |ight beamthrough such an optica
fibre or rod. Therefore, the requirenent to be net in
order to achieve an accurate determ nation of such
paraneters is either that the primary fringe pattern
produced by the core-cladding interface be accessible
to the nmeasuring neans or that a sharp imge of said
pattern be forned at sone accessi bl e pl ace.

The Appellant did not contest that the primary fringes

are produced within the bulk of the clad fibre or rod.

I n docunment (D2), which was considered by the Appell ant
to be the nost relevant for assessing inventiveness, it
is indeed stated that, between those rays that traverse
only the cladding and those rays that traverse both the
cl adding and the core, there is a particular group of
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rays which are incident at a grazing angle and are
totally reflected - see colum 3, lines 14 to 20. Two
dark regions are thus present within the bul k of the
optical fibre or rod, which regions are part of the
primary fringe pattern

Ther ef ore, when designing an apparatus of the kind
covered by the pre-characterising clause of Caim1, no
exercise of inventive ingenuity is required fromthe
skilled person to provide, in order to determ ne nore
accurately structural paraneters of clad optical

fibres, a focussing neans such that an object plane

| ocated within or close to the dianeter of the fibre to
be exam ned and a plane coinciding with the target of a
sui t abl e pi ckup device be conjugate - see also colum 5
of document (D2), lines 1 to 6. Besides, anyone having
practical or theoretical know edge of optics is well
aware of the subsidiary advantage offered by such a
measure, to wit a possible reduction in size of the
appar at us.

Rotating the optical fibre relative to the pickup
system of the clainmed apparatus ai ns obvi ously at
determ ning whether, and if so in which direction, the
axis of the core is shifted with respect to the axis of
the cladding' s outer surface. However, both this
measure and the result expected therefromare known in
the art - see colum 4 of docunent (D2), lines 21 to 23
- and the Appellant did not contend that, taken al one,
any of them m ght be considered as evidence of an

i nventive step.

In the Board's judgnent, therefore, Caim1 according
to the Appellant's main request |acks an inventive
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step. Mutatis nutandis, the sane reasons and the sane
conclusion apply to the i ndependent nethod Caim 11.

Therefore, the Appellant's main request is not
al  owabl e having regard to, Article 52(1) EPC in
conjunction with Article 56 EPC

Auxi | iary request

Admissibility

The first part of the headnote of Decision T 153/85
reads as foll ows:

I f an Appellant desires that the allowability of
alternative sets of clains should be considered in
an appeal, such alternative clainms should normally
be filed with the Statenent of G ounds of Appea

or as soon as possible thereafter.

1. Wen deciding an appeal during oral proceedings, a
Board of Appeal may refuse to consider alternative
claims which have been filed at a | ate stage, e.g.
during the oral proceedings, if such clains are
not clearly all owable.

In the present case, the subject-matter of the
characterising portion of Claiml of the auxiliary
request (see paragraph V above) was not previously the
subject-matter of any of the clains of the application,
and has been derived fromthe description. Al though it
appears that no objection to this anended cl aimarises
under Article 123(2) EPC, neverthel ess the subject-
matter of this claimhas not been specifically
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consi dered by the Exam ning Division, and may not have
been specifically searched by the Search D vision.

As pointed out in paragraph 2.1 of Decision T 153/85:

“In relation to appeal proceedings, the normal rule is
as follows: if an appellant wi shes that the
allowability of the alternative set of clains, which
differ in subject-matter fromthose considered at first
i nstance, should be considered (both in relation to
Article 123 EPC and ot herw se) by the Board of Appeal
when deci ding on the appeal, such alternative sets of
clainms should be filed with the grounds of appeal, or
as soon as possible thereafter.™

Fur t her nor e:

“I'n all normal circunstances, an appellant has anple
time and opportunity, both during the proceedings at
first instance and during the appeal proceedings, to
consider and fornulate the full range of clains that he
may desire, well prior to the oral hearing (in the
appeal proceedings). This is especially applicable to
the present case. During the proceedings before the
Exam ning Division, followng a first conmunication

i ssued on 25 July 1991, in a second conmuni cation

i ssued on 17 February 1992 the Exam ning Division
specifically considered the inventiveness of Caimll
(a nethod clain), being the narrower of the two

i ndependent Clains 1 and 11, and stated not only that
Claim11l did not involve an inventive step having
regard to docunents (Dl) and (D2), but also that "the
description does not provide any nmethod steps which
could render Caim1l inventive" (paragraph 2.7), and
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that "The Applicant should be aware that there appears
to be no inventive material in the application and
continuation of the exam nation procedure appears
likely, at this stage, to result in a refusal”

Thus the Appellant has had at |east three years since
recei pt of such communi cation, and before receipt of

t he Board's comuni cation dated 9 March 1995, in which
to propose the set of clains which was first filed on
25 April 1995, the evening before oral proceedi ngs
before the Board of Appeal, as an auxiliary request.
The Board's communi cation dated 9 March 1995, which the
Appel | ant received on 13 March 1995, nerely devel oped
t he reasoning of the Exam ning Division for a possible
finding of lack of inventive step with respect to the
set of clains filed with the Statenent of G ounds of
Appeal , on the basis of docunents (D1) and (D2).

In the Board's view, an alternative set of clains such
as the auxiliary request which was filed on 25 Apri
1995, including new clains with subject-matter which
had not previously been included in the clains, should
have been filed with the Statenent of G ounds of

Appeal , or at |east soon after, if the Appellant w shed
such clainms to be fully considered in these

pr oceedi ngs.

In the circunstances that this auxiliary request was
only filed the evening before oral proceedings before
t he Board of Appeal, the Board would only admt this
auxiliary request into the proceedings if the clains
were "clearly allowable", in the sense that they can
qui ckly be seen by the Board both to introduce no
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obj ections under the EPC and to neet all outstanding

obj ections under the EPC

In this connection the Board observes as foll ows:

(i)

(i)

(iii)

(iv)

Al'l transparent substances have a refractive

i ndex which varies as a function of the wave

l ength of light. The use of a non-nobnochromatic
light, therefore, would be detrinental to the
shar pness of the |um nance distribution detected
by the pickup system

That the neasuring neans be capabl e of neasuring
t he | um nance distribution of the Iight passing
t hrough the optical fibre at the position (P,) -
in fact: capable of determ ning said
distribution - is a condition sine qua non to be
met for determning structural paranmeters of
said fibre.

The di stances (Z, Z*, are also dependent on the
di aneters of the core and the cl addi ng, which

di aneters are not previously known. How the

cal cul ating neans coul d determ ne the di stance
(AX) fromthese data is consequently unclear.

Stating that a cal cul ati ng neans neasures

di stances is unclear. This lack of clarity is
the nore showing as it is further stated that
the cal culating nmeans is capable of "correcting
t he measured distances ..." In fact: the
position of the "focussing plane" - i.e. the

obj ect plane, as may be inferred fromFigure 13A
- is dependent upon the convergence of the
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focussing neans, its distances to the centre of
the fibre and the target of the pickup tube
(14), the diameter and the refractive index of
the cladding. Said focussing plane is the one of
whi ch the inmage formed by the cylindrical
dioptre is conjugate of said target with respect
to the focussing neans (18). This remark

strengt hens the concl usi on under 3.

(v) Claim 1 according to the Appellant's auxiliary
request is unclear and fails to define
conpletely and correctly its subject-matter. As
appears fromthe precedi ng, renoving these
drawbacks reveals that the claimlacks an
i nventive step, because as indicated generally
by the Examining Division in its conmuni cation
dated 17 February 1992 (see paragraph B(1)
above), the clainmed features are trivial to any
one knowi ng the elenentary | aws of geonetri cal
opti cs.

3. In these circunstances, in the Board's judgnment the
subject-matter of the clainms of the auxiliary request
filed on 25 April 1995 is not clearly allowable in the

sense set out in paragraph B(2) above, and this
auxiliary request is therefore inadm ssible.

Order

For these reasons it is decided that:

The appeal is dism ssed.

2334.D
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The Regi strar: The Chai r man:

M Beer G D. Paterson

2334.D



