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Summary of Facts and Subm ssi ons
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Eur opean patent application No. 91 903 518.8
(I nternational publication No. WO 91/10 156) was
refused by decision of the Exam ning Division.

The reason for the decision was that the subject-matter
of claiml1l did not involve an inventive step within the
meani ng of Article 56 EPC in view of the follow ng
docunent s:

D1: Optical Fiber Sensors Topical Meeting, 1988,
Techni cal Digest Series, New Ol eans, Louisiana,
27-29 January 1988, vol. 2, part 1, Optica
Society of Anmerica (Washington D.C., US), G Mltz
et al.: "In-fiber Bragg grating sensors",
pages 163- 166;

D3: Journal of Lightwave Technol ogy, vol. 5, No. 9,
Sept enber 1987, | EEE (New York, US), B.J. Wite et
al.: "Optical fiber thermal nodul ator",
pages 1169-1175, and

D5: Patent Abstracts of Japan, vol. 12, No. 394,
(P-773), 20 Cctober 1988, & JP-A-63 134 962
(Fujikura Ltd.) 7 June 1988.

The Examining Division in particular held that the
nearest prior art was constituted by the arrangenent
di scl osed in docunent D1 which, although used only as
an optical fiber sensor, de facto forned a variable
light filtering arrangenent within the neaning of
claim1l. The clained arrangenent differed fromthis
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nearest prior art only by the explicit definition of
means for controlledly nodifying the refl ected

wavel ength of the filter. However, neans for applying
tenperature or strain to an optical fiber were
generally well-known in the art, as was evi denced for

i nstance by docunent D3 or D5. The skilled person would
I n an obvious way use such neans to tune the wavel ength
of the in-fiber Bragg grating known from docunent DL.

The Examining Division in its decision also rejected
the applicant's subm ssion that the closest prior art
was di sclosed in either of docunents:

D2: US-A-3 916 182, or

D7: EP-A-0 221 560

which in the applicant's view were the sol e docunents
to describe controlledly tunable in-fiber Bragg grating
devi ces.

The appellant (applicant) filed an appeal against the
deci si on.

Oral proceedings were held on 25 February 1999, at the
end of which the appellant requested that the decision
under appeal be set aside, and that a patent be granted
on the basis of amended docunents filed at the ora
proceedi ngs, of which claim1l1, the only independent
claim reads as foll ows:

"1. A variable optical fiber Bragg filter conprising:
a) at least one optical fiber section (11)
i ncl udi ng a wavegui ding core (13);
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b) at |east one permanent Bragg grating region
(12) in said optical fiber section (11)
constituted by periodic refractive index
vari ations of a predeterm ned initial
periodicity and adapted for cumul atively
redirecting of the light |launched into said
core (13) for guided propagation therein, that
i ght having an axial wavelength within a
narrow band around a central wavel ength that
is determned by the periodicity and
refractive index variations of said grating
region (12); and

c) wavel ength tuning, scanning or nodul ating
means (including 15; 15a; 15b; 15c; 15d; 15e;
15f; 15g) for controlledly nodifying at |east
one of the periodicity and refractive index of
said grating region (12), said nodifying neans
(i ncluding 15; 15a; 15b; 15c; 15d; 15e; 15f;
159g) being controlled by a paraneter other
than structural strain or tenperature, whereby
an attendant change in said central wavel ength
within a predeterm ned wavel ength range to an
extent dependent on the magnitude of said
paraneter is perfornmed.”

In support of his request, the appellant essentially
contested the choice nade by the Exam ning D vision of
docunent D1 as disclosing the closest prior art.

In his view, docunent D1 was directed to tenperature
and strain sensors as used, for exanple, for nonitoring
strain in aircraft wings or tenperatures in aircraft
engines. In contrast the invention was directed to
variable light filters as used for instance as
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control | abl e band-pass filters in electro optica
conmuni cati on systens, which was a very different
techni cal environnent.

Docunent D2 was dedicated to tunabl e optical band-pass
filters for use in optical comunication systens, which
therefore canme nearer to the invention than the sensor
devi ce of docunment D1.

Docunents D2 and D7 consistently taught the expert to
use a tenporarily varying grating when the filter
characteristic was to be nodul ated, and to use a
permanent grating only when the filter characteristic
was to remain constant. Producing the tenporary grating
of docunent D2 or D7 requires a conplex and expensive

equi pnent .

Agai nst the consistent only teaching of the prior art,
the i nventi on now proposed using a pernmanent Bragg
grating also as a variable optical filter arrangenent,
and to control it through a paraneter other than strain
or tenperature.

Docunment D1 did not disclose anything other than a
sensor for sensing tenperature or strain, and there was
no obvi ous notive why the expert in the field of

optical filters who wanted to overcone the cost

probl ens of the tenporarily varying gratings of
docunents D2 and D7 shoul d have consi dered conbi ni ng

t he teachi ngs of docunents D2 (or D7) and DL.

Reasons for the Deci sion

1119.D
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The appeal is adm ssible.

Al lowability of the anendnents

As conpared to the designation of the invention in
claiml as originally filed ("a variable |ight
filtering arrangenent”), the designation of the
invention in present claim1 has been anended to "a
vari able optical fiber Bragg filter", in conformty
with the presentation of the invention at the begi nning
of the description as originally filed (see page 1,
lines 2 to 11).

The neans for controlledly nodifying at | east one of
the periodicity and refractive index of the grating
region as set out inclaim1l1 as originally filed have
been further specified to constitute "wavel ength

tuni ng, scanning or nodul ati ng neans", as discl osed
originally in page 6, lines 25 to 31 and page 7,
lines 2 to 7 of the description.

Finally, the nodifying neans have been specified as
being "controll ed by a paraneter other than structura
strain or tenperature, whereby an attendant change in
said central wavel ength within a predeterm ned

wavel ength range to an extent dependent on the
magni t ude of said paraneter is perforned". This
limtation, introduced by the appellant during the
exam ni ng procedure in an attenpt to better distinguish
his invention fromthe strain or tenperature sensor of
docunent D1, is supported in particular by the origina
di scl osure of the various enbodi nents, which al

i nvol ve controlling the wavel ength tuni ng, scanning or
nodul ating of a variable Bragg filter by directly
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acting upon a paraneter other than structural strain or
tenperature, such as electrical current (see Figure 1),
optical radiation (see Figures 2 and 3), electrica

vol tage (see Figure 4), magnetic, electric or acoustic
fields (see Figure 5) or electrical frequency (see

Fi gure 6).

Dependent clains 2 to 19 were anended only for
consi stency wth anended claim1l, and all clains were
suppl emented with reference signs.

The description was anmended for consistency with the
anended wording of claim1l, and supplenented with a
short summary of the relevant content of docunents D1,
D2 and D7, in conpliance with the requirenents of

Rule 27(1)(b) and (c) EPC

A passage of the description which evoked the
possibility of using the invention in a Fabry-Perot
arrangenent was del eted, and a few obvious clerica
m st akes corrected.

Thus, the anended patent application does not in the
Board' s view contain subject-matter which extends
beyond the content of the application as filed, in
conpliance with the requirenent of Article 123(2) EPC.

Novel ty

Docunent D1 di scloses in-fiber Bragg grating sensors
(see the title) which conprise an optical fiber section
with a permanent Bragg grating region as set out in
paragraphs a) and b) of claim1l (see the paragraphs

"1 NTRODUCTI ON' and " CONCLUSI ONS") .
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Al t hough docunent D1 in the above-nentioned passages
explicitly states that the Bragg grating region in the
fiber core acts as a very narrowband reflection filter,
the line center of which shifts with tenperature or
applied strain (see page 165, lines 2 to 4), it only
evokes their use as wavel engt h-sel ective, tandem
tenperature and strain sensing regions in a single
fiber (see the | ast sentence of paragraph

"1 NTRODUCTI ON") .

Thus, docunent D1 does not disclose feature c) of
claim1, according to which wavel ength tuning, scanning
or nodul ati ng neans controll ed by a paraneter above the
structural strain or tenperature are provided.

Docunent D2 di scloses a variable Bragg filter
conprising a Bragg grating region forned either in a
pl anar wavegui ding material or in an optical fiber
section (see abstract and colum 5, lines 63 to 68).
Wavel engt h tuni ng, scanning or nodul ati ng neans for
controlledly nodifying at | east one of the periodicity
and refractive index of the grating region, controlled
by a paraneter other than structural strain or
tenperature, consisting for instance of incident
optical or ultrasonic energy, are also provided (see
colum 4, lines 36 to 55 and colum 5, lines 13 to 26;
Figures 1 and 5).

The grating region of this known variable optical fiber
Bragg filter however consists of a tenporary Bragg
grating which results fromcontrolled application of
optical or ultrasonic radiation, and which di sappears
on interruption of the radiation.
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Thus, the variable optical fiber Bragg filter defined
inclaiml is distinguished fromthe variable filter of
docunent D2 essentially in that it conprises at |east
one permanent Bragg grating region.

Docunent D7 al so discloses a variable optical fiber
Bragg filter conprised of a tenporary grating forned by
exposing a region of the fiber to specially and
tenporarily varying radiation (see the paragraph
bridgi ng pages 16 and 17 and Figure 8). This docunent
does not disclose a variable Bragg filter conprising a
per manent Bragg grating region either.

The remaining citations on the file do not cone cl oser
to the subject-matter of claim1. Docunents D3 and D5
I nvoked by the Exami ning Division in the appeal ed
decision neither relate to Bragg gratings nor to
variable filters.

Accordingly, the subject-matter of claim1l1l is novel
within the neaning of Article 54 EPC, as was al so
acknow edged by the Exam ni ng Divi sion.

I nventive step

Cl osest prior art

Caiml is directed to a variable optical fiber Bragg
filter which in particular conprises a Bragg grating
regi on which can be so controlledly nodified by varying
a control paranmeter as to achieve wavel ength tuning,
scanni ng or nodulating of the filter. This filter can
for instance be used in optical comunication or |aser
control systens (see page 3, lines 1 to 8 of the
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description).

Variable optical fiber Bragg filters for use in
comuni cation systens are known from docunents D2 and
D7 (see point 3 above). The clained variable filter is
di stingui shed fromthese known arrangenents mainly in
that its Bragg grating region is of the pernmanent

rat her than of the tenporary type.

The variable optical fiber Bragg filters disclosed in
ei ther docunent D2 or docunent D7 therefore in the
Board' s view represent the closest prior art.

The Board cannot in this respect endorse the Exam ning
Division's selection of the devices disclosed in
docunent D1 as constituting the closest prior art.
These devices form nere passive sensors which i ndeed
act as optical filters, the reflection characteristics
of which depend on tenperature or applied strain. These
sensors do not however conprise any wavel ength tuning,
scanni ng or nodul ati ng neans responsive to a paraneter
for controlledly nodifying their filtering
characteristics, as is required by claim1.

Since the invention defined in claim1 and described in
the application is clearly directed to a variable
optical filter for use for instance in optica

conmuni cati on systens, the skilled person in the
Board's judgnent would not have had any good reason to
sel ect a nmere passive sensor as disclosed in

docunent D1 as a starting point for further devel opnent
of a variable optical filter.

Definition of the technical problem
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The variable optical fiber Bragg filters of

docunments D2 or D7 use tenporary Bragg gratings as
filters the filter characteristics of which can be
tuned or nodul ated by varying the grating pattern
tenporarily produced in a fiber material which is
adapted to forma grating pattern only as long as it is
exposed to radiation altering the index of refraction
of the fiber material. Tuning or nodulating the filter
characteristics is obtained by varying the conditions
of exposing the fiber material to the grating producing
radi ati on. The Board has no reason to question the
appel l ant's subm ssion that tenporary gratings inpose
narrow restrictions as to suitable fiber materials and
that they require a relatively conplex and costly
exposi ng apparatus for each grating filter (see the
prior art acknow edgenent on page 3a of the
description).

In contrast, the use of a permanent Bragg grating

i nstead of the known tenporary grating, which is the
only feature to distinguish the subject-nmatter of
claim1l fromthe closest prior art, certainly allows
for dispensing with the necessity of providing

equi pnent specifically dedicated to the naintaining of
a tenporary grating pattern during operation of the
filter.

Thus, the technical problemunderlying the clained
invention is to reduce the conplexity and cost of the
vari able optical fiber Bragg filters of the nearest
prior art.

The cl ai med sol ution



1119.D

- 11 - T 0954/ 97

Docunents D2 and D7 each descri be Bragg gratings both
of the permanent type (see D2, the enbodi nent of
Figure 1 and D7, the enbodi nent of Figure 1) and of the
tenporary type (see D2, the enbodi nents of Figures 4
and 5 and D7, the enbodinent of Figure 8). In both
docunents, the permanent gratings are used in non-
variable filters whilst the tenporary gratings are

al ways associated with variable filters. Docunent D2
explicitly states that permanent gratings may be
produced by specified techni ques, for applications
where it is not necessary to vary the band-pass of the
filter (see colum 5, lines 28 to 33).

Docunments D2 and D7 thus consistently teach that
tenporary gratings are required for formng tunable or
variable Bragg filters, and they therefore teach away
fromthe clainmed solution, which consists in using a
permanent grating in a variable filter too.

The only citation on the file to disclose permanent
Bragg gratings is docunent D1, which however is
specifically dedicated to sensors (see the title). This
docunent indeed states that the permanent Bragg
gratings disclosed there are sensitive to tenperature
and applied strain, and that they act as very
narrowband reflection filters with a line center which
shifts with tenperature or applied strain (see the
first paragraph on page 165).
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In the Board's view, the skilled person striving
generally to reduce the cost and conplexity of the

vari able tenporary Bragg filters of docunents D2 and D7
and faced in particular wwth the consistent teaching in
t hese docunents that permanent gratings are only
suitable for use with non-variable filters, had no

obvi ous reason to contenplate the use of the pernmanent
gratings disclosed in docunent D1 in connection only

W th passive sensors. Docunent D1 does not in any way
suggest that the permanent gratings it describes could
actually be associated with wavel ength tuni ng, scanning
or nodul ating neans so as to forma variabl e Bragg
filter which may in particular be controlled in a
sufficiently reproduci ble way, and with the response
tinmes usually required in optical comrunication
appl i cati ons.

The subject-matter of claim1 therefore in the Board's
judgnent involves an inventive step within the neaning
of Article 56 EPC.

Dependent clainms 2 to 19 al so define inventive subject-
matter, by virtue of their dependence on to claiml.

Thus, the present patent application and the invention
to which it relates in the Board's opinion neet the
requi renents of the Convention.
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For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The case is remtted to the first instance with the
order to grant a patent on the basis of the follow ngs
docunent s:

d ai ns: 1to 19,
Descri ption: pages 1 to 14,
Fi gures: 1to 8,
al |l docunents filed during the oral proceedings of
25 February 1999.
The Regi strar: The Chai r man:
P. Martorana E. Turrini
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