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Summary of Facts and Submn ssions

0509.D

The appel | ant | odged an appeal, received on 14 Cctober
1994, against the decision of the Exam ning Division,
di spatched on 22 August 1994, refusing the European
patent application 86 904 884.3. The fee for the appea
was paid on 17 Cctober 1994 and the statenent setting
out the grounds of appeal was received on 22 Decenber
1994.

The Exam ni ng Division objected that the subject-nmatter
of claim1l was not patentable under Article 52(1) EPC
because it did not involve an inventive step

(Article 56 EPC), having regard to the foll ow ng
docunent s:

(D1) US-A-3 729 690

(D7) J. Stone and C. A. Burrus: "Neodym umdoped silica
| asers in end-punped fiber geonetry", Applied
Physics Letters, Vol. 23, No. 7, 1 Cctober 1973,
pages 388 to 389.

(D9) J. Hegarty et al: "Photon Echoes below 1K in a
Nd3*- Doped d ass Fi ber", Physical Review Letters,
Vol . 51, No. 22, 28 Novenber 1983, pages 2033 to
2035.

In reply to a comruni cation of the Board, the appell ant
filed with a letter dated 21 February 2001 a mai n and
an auxiliary request both including a new set of

clainms 1 to 15 and anmended pages 2 and 3 of the

descri ption.

The appel |l ant requested that the decision under appea



- 2 - T 0037/ 95

be set aside and a patent be granted on the basis of
the main request or of the auxiliary request.

The docunents of the main request are:

d ai ns: No. 1 to 15, as filed with the letter
dated 21 February 2001

Descri ption: pages 1 and 4 to 16 of the Description
of the International Application,
publ i shed under the PCT, WO 87/01246;
pages 2 and 3 as filed with the letter
dated 21 February 2001

Dr awi ngs: Figures 1 to 10 as publi shed.

| V. The wording of claim1l according to the main request
reads as foll ows:

“"A fibre-optic laser or anplifier, being an active
device of the type in which gain is provided by the
stimul ated em ssion of radiation, this device
conpri si ng:

a length of silica glass fibre (1) and an optical punp
source (11) coupled thereto to inject optical punping
radi ati on to propagate along the length of the fibre
(1) to stimulate em ssion therefrom

said fibre having a core and cl addi ng and a si ngl e- node
geonetry capabl e of sustaining single transverse node

propagati on at em ssi on wavel engt h;

said fibre incorporating in its core active dopant ions
at a low | evel uniformconcentration of up to 900ppm
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said active dopant ions being of a rare-earth or a
transition netal; and

said fibre providing an ultra-Ilow transm ssion | oss
host for said active dopant ions."

Clains 2 to 15 are dependent on claim1.

The appellant's argunments may be summari sed as fol |l ows:

The refusal of the Exam ning Division had been based on
the assunption that the conbination of docunents D1 and
D7 was obvious. This conbi nati on, however, was a result
of ex post facto analysis. Docunent Dl related to a

gl ass | aser device and general glassy materi al
conprising a rare-earth active laser material. Apart
from one concrete enbodi nent disclosed in docunent D1,
relating to a Nd-doped crown glass rod and not to a
fibre made of silica, the rest of this disclosure was
nmerely specul ative. In particular, because of the very
| arge variety of possible fibre glassy nmaterials

di scl osed (and not including the material of the

i nvention), doping values (range of nore than three
decades of magnitude) and doping materials, the skilled
person woul d not have used this docunent as a starting
poi nt for developing a rare-earth doped singl e-node
fibre. DL was furthernore not a good docunent for
defining the closest prior art, because the optical
punp source in the enbodi nent of Figures 1 and 2 of D1,
the flash tube 14, was not coupled to inject optica
punpi ng radi ation to propagate along the I ength of the
fibre, but provided side-punping of the |laser or
anmplifier.

Docunent D7 di scl osed a neodym um doped end- punped
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silica fibre laser. The fibre actually used in this
apparatus was a fibre with a neodym um content that,

al though referred to in D7 as "low', was up to severa
magni tudes ("l ess than 1% by weight, i.e. 4500 ppm

| arger than the |level defined as a maximumin claim1
("up to 900 ppm'). D7 did not disclose that the doping
shoul d be uniform Furthernore the dianeter of the
active core of the fibre was 40 pminplying that the
fibre was a nulti-node propagating fibre; even the

m ni mum di aneter of the possible core range, ranging
from800 to about 15 pm would still not result in a
singl e-node fibre. Therefore it was not obvi ous why the
skill ed person woul d have conbi ned the teaching of D1
with that of D7.

As a further proof of inventive activity of the clained
apparatus the |long period between the publication dates
of D1 and D7 (the year 1973) and the priority year of
the present application (1985) nust be consi dered.

Al t hough in these years nuch effort had been put into

t he devel opnent of | ow | oss communication fibres the
particular fibre |laser and anplifier apparatus of the
present invention had only been realised by the
applicants. The only publication docunenting that a
single-node silica fibre wwth the required dopant
concentration had been avail able before the priority
dat e, docunent D9, showed that these fibres had been in
use for an entirely different purpose (the

i nvestigation of photon echoes at very | ow

t enperat ures).

Reasons for the Decision

0509.D
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The appeal is adm ssible.

Article 123(2) EPC

Caiml differs fromclaim1l as published by the

features:
(1) the fibre is a silica glass fibre;
(i) t he optical punp source is coupled to the fibre

to inject optical radiation to propagate al ong
the length of the fibre to stinulate em ssion
t herefrom and

(iii) the active ions are incorporated in the fibre
core at a concentration of up to 900ppm

Support for feature (i), to select silica glass as the
fibre material, can be found on page 5, |ast paragraph
of the published application; on page 7, lines 10 to
11, referring to Figure 5; and on page 8, lines 3 to
11, where reference is made to the fabrication process
of the active fibres.

Feature (ii) defines that the fibre is end-punped by
the punp source. Support for this feature can be found
in the enbodi nents shown in Figures 1, 3, 4, 8 and 10
and, for instance, on page 9, line 23 of the published
application.

Wth respect to feature (iii), this defines a further
restriction of the feature in claim1 of the
application as published that the active ions are
incorporated in the fibre at a "lowlevel” uniform
concentration. The concentration range "no greater than
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900ppnt is supported by original claim9 for neodym um
as a dopant ion. Furthernore, it is specified in the
description (page 4, lines 7 to 20) that "By using a
new manufacturing process ...it is possible nowto
fabricate single-node fibres with uniform!|ow dopant
concentrations up to 900ppm whilst maintaining the

| ow- | osses which are characteristic of nodern

t el econmuni cations fibres”, and that "it is possible to
envi sage a new all-fibre |aser/anplifier technol ogy".
The skilled person understands this passage in the
sense that the upper limt of 900ppm applies to every
sui tabl e dopant, for instance neodym um erbium or
terbium the absorption spectra for a fibre doped with
t hese species being shown in Figure 5. Also the further
passages in the description disclosing dopant
concentrations for particul ar enbodi nents (for
neodym um see page 8, line 5; and page 11, line 7; for
erbium see page 15, line 25) are restricted to dopant
val ues bel ow 900ppm Therefore, in the opinion of the
Board, feature (iii) is supported by the original

di scl osure.

2.2 O her m nor anendnents equally find their support in
the application as originally filed.

2.3 Therefore the Board is satisfied that the application
docunents are in conformty with Article 123(2) EPC

3. Novel ty

3.1 The Board considers that the closest prior art is
di scl osed in docunent D7, which shows a fibre-optic
| aser conprising a length of glass optical fibre (see
Abstract and page 389, left columm, first paragraph),
and incorporating active dopant ions in its core

0509.D Y A
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(neodymum see Title and Figure 1 enbodinent). The
fibre is end-punped by an optical source coupled to

i nject optical punping radiation to propagate al ong the
| ength of the fibre (pulsed dye |aser and argon ion

| aser; see Abstract and page 389, left colum, second
paragraph). The fibre of the laser in D7 is a silica
fibre (see Title and Abstract; see Figure 1 enbodi nent)
and the active dopant ions are ions of a rare-earth
metal (neodym um.

Docunent D7 refers to the use of fibres having active
cores with dianeters ranging from about 800 to about

15 um (see page 389, left colum, first paragraph) and,
i n the enbodi nent on page 389, left colum, second

par agraph, a core dianeter of 40 um Since a single-
node fibre has a core dianeter of typically 8 um or

| ess (see description, page 4, line 24), for instance
3.5 um (page 11, line 5), it nust be concluded that the
fibres actually disclosed in D7 are not single-nbde
fibres. Furthernore, docunment D7 does not disclose
whet her the doping of the Nd-ions is uniformand is
silent on the transm ssion | oss of the fibre.

Docunment D1, which in the decision under appeal was
considered to disclose the closest prior art, shows in
the enbodi nents of Figures 1 and 2 an optical |aser
conprising an actively doped fibre (see colum 3,

line 54 to colum 4, line 18). The fibre is nade of
barium crown gl ass and the dopant is neodym um
(Figure 9). D1 does not disclose or suggest the use of
silica as fibre material. Furthernore, as can be seen
fromFigure 2 of D1, the | aser apparatus fromDl is

si de- punped, and the radiation of the optical punp does
not propagate along the length of the fibre. Therefore
the apparatus in Figures 1 and 2 of D1 is nore renote
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fromthe subject-matter of claim1 than that of D7 and
cannot be considered to disclose a generic end-punped
fibre laser or anplifier of the type addressed in the
appl i cation.

The further docunents on file appear |ess relevant for
the question of novelty.

Therefore the subject-matter of claiml1l is novel within
the nmeaning of Article 54 EPC

I nventive step

The subject-matter of claiml1l differs fromthe fibre-
optic laser according to D7 in that:

(a) The fibre has a single-node geonetry and is
capabl e of sustaining single transverse node
propagati on at em ssi on wavel engt h;

(b) the active ions are incorporated in the fibre at a
| ow uni form concentration up to 900ppm and

(c) the fibre provides an ultra-low transm ssion | oss
host for the active dopant ions.

Starting fromthe fibre-optic |laser known from D7, the
techni cal problemto be solved by the above features
(a) - (c) can be seen in inproving the conpatibility of
silica fibre-lasers with single-node fibre systens (see
page 2, lines 13 to 16 of the published application).

Docunent D7 suggests that the active fibre could be
fabricated with "arbitrarily small core dianeters” and
that short lengths of active fibres with "core
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di aneters 15 pum' m ght be punped (see page 389 ri ght
columm, third and fourth paragraphs). Furthernore,
since single transverse node operation is a well known
and desirable option in the field of |lasers, and since
a single-node fibre has a core dianeter of 8 umor |ess
(see 3.2 above), the skilled person could be expected
to follow the suggestion of D7 and consider the
possibility of nodifying the |aser disclosed in this
docunent by neans of feature (a).

As to features (b) and (c), it is noted that D7

di scl oses an upper limt for the concentration of
neodym um dopant ("l ess than 1% by wei ght",
correspondi ng to 4500ppm, which is considerably | arger
than the maxi mum val ue defined in claim1 and that the
active length of the | aser device shown in D7 is 1 cm

It could be argued that a person skilled in the art
coul d have envi saged the possibility of increasing the
| ength of the active fibre used in the |aser according
to D7 in order to make it nore conpatible with existing
fibre devices, and that this skilled person would have
correspondi ngly decreased the dopant concentration to
the clained level in order to achieve a simlar
absorption of the punp radiation over the whole | ength
of the active fibre.

In the opinion of the Board, however, such skilled
person was aware that the selection of a single-nbde
fibre with increased active | ength and, consequently,

| ow dopant concentration inplied an increase in

transm ssion | oss which woul d have required doped
fibres with transm ssion characteristics not avail able
prior to the filing date of the present application.
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In fact, the appellant has convincingly shown that the
probl em of manufacturing singl e-node active silica
fibres wwth a | ow uni form dopant concentration and
ultra-low transm ssion |oss was first solved by the
technol ogy referred to in the present application
(page 4, fromline 7) and not disclosed before its
priority date.

In summary, the Board considers that it would not have
been obvious to the skilled person to nodify the |aser
device of D7 so as to arrive at a fibre optic | aser
device falling within the terns of claim11, because, in
the light of the avail able technol ogy, this would have
appeared as a non-vi abl e sol ution.

In the decision under appeal, the Exam ning Division
consi dered that docunent D1 provided a teaching for
features (b) and (c), since this docunent disclosed a
barium crown glass fibre doped at a | ow | evel uniform
concentration of |less than 900ppm (colum 11, lines 35
to 59 and colum 12, lines 35 to 45). The Board does
not concur with this view Firstly, it appears that the
choi ce of the host material (the specific glass) has an
i nfluence on the absorption and fl uorescence spectrum
(see D7, page 389, left colum, last three lines), and
therefore the skilled person would not as a routine
nmeasure nodi fy the doping concentration disclosed in D7
for silica glass by selecting a concentration
recommended for the different type of barium crown

gl ass. Secondly, while D1 discloses a wi de range of
possi bl e dopant concentrations (0.01%to 30% by wei ght,
see colum 12, lines 42 to 45), the actual enbodi nent
specified in colum 12, lines 14 to 21 of Dl nentions a
val ue of 2.4% by weight. This would correspond to a
dopant concentration nore than ten tines the nmaxi num
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val ue defined in claim1.

Wth respect to the further requirenent that the doping
shoul d be "uniforni, the D vision pointed to the
passage in colum 4, lines 58 to 59 of D1, referring to
"“honobgeneous material". This passage, however, concerns
a laser cavity conprising a glass rod and not a fibre

| aser, the principle of which is explained in a
subsequent passage (colum 5, lines 19 and fol |l ow ng).

Therefore, in the Board's view, the skilled person
woul d not find a clear indication in docunent Dl to
further nodify the device disclosed in docunent D7.

It is observed that docunent DO di scl oses a single-node
silica fibre with a 6 pmcore doped with neodymumin a
concentration of less than 10* nole% corresponding to
100ppm The di sclosure from D9, however, bears no
relation to the field of fibre anplifiers or |asers
and, therefore, a conbination of docunment D9 with D7
woul d not be obvious.

For the above reasons, the Board finds that the

appel lant's main request neets the requirenents of the
EPC and that a patent can be granted on the basis

t her eof .

For these reasons it is decided that:

1

2.

0509.D

The deci si on under appeal is set aside.

The case is remtted to the departnent of first
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instance with the order to grant a patent on the basis
of the foll ow ng docunents according to the main

request:
d ai ns: Nos. 1 to 15, as filed with the letter
dated 21 February 2001
Descri ption: pages 1 and 4 to 16 of the Description
of the International Application,
publ i shed under the PCT, WO 87/01246;
pages 2 and 3 as filed with the letter
dated 21 February 2001
Dr awi ngs: Figures 1 to 10 as published.
The Regi strar: The Chai r man:
R Schumacher G Davi es
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