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Summary of Facts and Subm ssi ons

1426.D

The appel | ant (opponent) | odged an appeal, received on
30 January 2001, against the interlocutory decision of
t he opposition division, dispatched on 5 Decenber 2000,
wher eby European patent No. 0 577 088 (based on
application No. 93 110 388.1) could be maintained in an
anmended form The fee for the appeal was paid on

30 January 2001. The statenent setting out the grounds
of appeal was received on the sane day.

Qpposition had been filed against the patent as a whole
on the basis of Article 100(a) EPC in conbination with
Articles 52(1), 54 and 56 EPC. To support its

obj ections the opponent referred inter alia to the
fol |l owi ng docunents:

(E1) DE-A-25 11 350

(E2) "Dreigitterschrittgeber - photoel ektrische
Auf nehmer zur Messung von Lageanderungen", J.
Wl Il helm thesis, Hannover, 1978, pages |X and 47
to 50.

(E3) DE-A-40 06 789.

In its decision the opposition division expressed the
view that the subject-matter of Claiml of the granted
patent did not involve an inventive step over the

conbi nation of docunents E2 and E3. As to Claiml
according to the first auxiliary request the opposition
di vision foll owed the argunentati on of the patent
proprietor that the subject-matter of this C ai mwas
not obtainable fromthis conbinati on of docunents
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because E2, considered to be the closest prior art
docunent, did not disclose an arrangenent with three
gratings wherein the grating of the grating scale was a
reflective type diffraction grating. The only docunent
showing a reflective type diffraction grating was El
but only in an arrangenent of two gratings so that this
docunent was not conbi nable with E2.

In the grounds of appeal the appellant argued that the
reasoni ng of the opposition division that Caim1 of
the patent as granted was obvi ous over the teaching in
docunents E2 and E3 would equally be valid for aiml
of the auxiliary request allowed by the division,
because di spl acenent detecting apparatuses with three
gratings and with a reflecting grating were al so
disclosed in E2. As a further docunent show ng such an
arrangenent the appellant nmade reference to the
docunent :

(E6) JP-A-3 279 812

According to the appellant, this docunent was of prina
faci e inportance, because in Figures 2A and 2B of
docunent E6 a di spl acenent detecting apparatus
including a three-grating arrangenent with a reflective
grating was shown. The appellant requested that the
deci si on under appeal be set aside and that the patent
be revoked. Subsidiarily oral proceedings were

request ed.

In a letter dated 22 June 2001 the respondent objected
agai nst the introduction of docunent E6 into the
proceedi ngs because it could have been introduced
al ready earlier in the opposition proceedi ngs and
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because its rel evance was not clear, the docunent being
in Japanese and a transl ation not having been provided.
Remttal of the case to the opposition division was
requested in the event that the Board woul d be of the
opi nion that because of the possible rel evance of
docunent E6 the patent could not be naintained.
Furthernore oral proceedings were requested as an

auxi liary neasure.

In a Comuni cation by the Board of Appeal of 11 March
2004 the Board expressed its prelimnary opinion that
the subject-matter of Caiml was not derivable in an
obvi ous way fromthe docunents (E1l to E4) avail abl e at
t he oral proceedi ngs before the opposition division. As
to docunent E6 it was expl ai ned that because this
docunent was in Japanese it was not a priori clear from
the Figures alone whether these related to the sane
enbodi nent and that therefore a translation of this
docunent to be filed by the appellant woul d be

conpul sory. Shoul d the observations by the appellant be
confirmed by a translation of this docunent it would
follow that the evidence form ng the basis of the
appeal proceedi ngs had substantially changed and the
Board in this respect would be presented with a
conpletely fresh case, whence the Board woul d consi der
remtting the case to the first instance. Therefore the
parties were requested to communicate to the Board

whet her they would maintain their requests for oral
proceedings in the event of remttal of the case.

Wth the letter dated 23 March 2004 the appellant filed
a translation of docunment E6 and withdrew its auxiliary
request for oral proceedings if the Board would remt
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the case for further prosecution by the opposition

di vi si on.

Wth the letter dated 30 April 2004 the respondent
stated that its auxiliary request for oral proceedings
should be interpreted as an auxiliary request for oral
proceedi ngs before the opposition division in case of
remttal by the Board.

Claim 1 as nmaintained by the opposition division reads
as follows:

"An apparatus for detecting information relating to
di spl acenent of an object (20; 209; 110) on which a
grating scale (20a; 209; 110A) is affixed, conprising:

a beamemtting systemfor irradiating the grating
scale (20a; 209; 110A) with a beam and having a |ight
source (41; 1; 101; 111); and

at | east one light-detecting elenent (45, 46; 50;
32B, 32C; 102B, 102C, 102) having a photoelectric
conversion surface (53) and a grating unit (56; 57; 55,
54; 53, 57) being integrally forned on at |east a part
of the surface of said photoelectric conversion surface
for detecting a beamfromsaid grating scale which is
irradi ated by the beam fromsaid beamemtting system

characterized in that
said beamemtting systemfurther has a first
diffraction grating (44; 32A; 109A) for splitting beans
fromsaid |ight source, at |east two beans of
diffracted light fromthe first diffraction grating are
incident on said grating scale as a second diffraction
grating; and

wherein said grating unit synthesizes at |east two
beanms of diffracted light fromsaid grating scale and
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has a light transm ssion portion in the shape of a
grating whose pitch is the sane as the pitch of the
interference fringe forned by at |east two beans of
diffracted light fromsaid grating scale and an
information relating to displacenent of the object is
detected on the basis of detection by said |ight-
detecting el enment, and wherein

said light split by said first diffraction grating
travels via a first light path towards said grating
scale as a second diffraction grating, said second
diffraction grating being a reflecting type diffraction
grating, and

said light diffracted by said second diffraction
grating travels via a second |ight path towards said
grating unit, said first and second |ight paths being
different fromeach other."

The argunents of the appellant may be summari sed as
fol |l ows:

In points 2.1 to 2.5 of the G ounds for the Decision

t he opposition division had given the reasons why the
subject-matter of Claim1l of the granted patent was
obvi ously derivable fromdocunents E2 and E3. In
Claim 1 maintai ned by the opposition division the
patent proprietor had added the two further features:-

(1) the second diffraction grating is a reflecting
type diffraction grating; and

(ii) the light diffracted to the second diffraction
grating travels via a light path different from
that of the light diffracted by the second grating
towards the third grating.
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Docunment E2 di scloses not only three-grating
interference di spl acenent detection devices working in
transm ssion but in addition such devices working in
reflection, as shown in the Figure on page 47. In the
arrangement in this Figure, the incident |ight bundle
(upper right) is separated by the first grating into
two diffracted beans which then inpinge on the
obviously reflective second grating. Therefore the
first feature (i) is known from E2. Fromthe second
grating these beans are again diffracted and are
reflected in the direction of the third grating. As can
readily be seen fromthe Figure, the ray paths of the
beans travelling towards the second, reflecting,
grating are different fromthose travelling away from
this grating, therefore feature (ii) is equally known
from docunment E2.

The inclusion in such a systemof the third grating
unit of the type disclosed in docunent E3, i.e. a
grating unit integrally being formed with the required
detector, would be just as obvious as the inclusion of
this unit in the transm ssive three-grating arrangenent
when the technical problem addressed is to obtain a
very conpact arrangenent, which problemand solution is
known from docunment E3, see colum 2, lines 18 to 21.
Therefore the subject-matter of Claim1l1l is obvious in
the light of the conbined disclosures in E2 and ES.

Furthernore, an interferential three-grating

di spl acenent detecting apparatus working in reflection
is al so disclosed in docunent E6, Figures 2A and 2B.

Fi gure 2A shows an arrangenent in which a |light bundle
emtted by light source 1 is diffracted by grating 30
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in different diffraction orders. These bundl es i npi nge
on the reflection grating 4, therefore the above
feature (i) is also knowmn fromE6. The Iight bundles
are diffracted fromgrating 4 towards gratings 3la and
31b. Figure 2A clearly shows that the ray paths of the
I ight beans towards the second grating 40 are different
fromthe ray paths of the bundles diffracted fromthis
grating. Therefore also feature (ii) is known from E6

Finally Figure 2B showi ng transm ssion scale 3 clearly
illustrates that the first grating 30 and both third
gratings 3la and 31b are separate grating structures.
Therefore in order to obtain a nore conpact detection
systemit would be obvious to inplenent the adopt the
construction proposed in docunent E3 and to conbi ne the
gratings 3la and 31b integrally with the respective
detectors.

Therefore the subject-matter of Claim1l1l is obvious in
vi ew of the conbination of docunments E6 and ES.

The argunents of the respondent nay be sunmarised as
fol | ows:

The di scl osures of documents E2 and E3 do not render
the subject-matter of Claim1l obvious. Docunent E2

di scl oses on page 48 a grating interference system
utilizing 0'" order and 15 order diffracted |ight
bundl es and on page 49 a different grating interference
systemutilizing +1% order and -1° order diffraction
bundl es. Thi s docunent, however, does not teach or
suggest an integration of the |light detecting el enent
into the third grating, since in the arrangenents shown
in E2 such an integration would not be possible.
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In the system shown on page 48, 1% order diffracted
light and 0'" order diffracted |ight are combined by the
third grating to obtain one interference beam The

di agram on page 48 shows a bl azed grating structure.
The purpose of enploying a blazed grating is to
generate only the 0'" order and 15 order diffraction
beans, but other orders are inevitably generated,

t her eby causing undesired interference signals which
can only be suppressed by disposing the third grating
at a distance apart fromthe detector

In the structure shown on page 49, the cross-section of
the grating is a lanmellar grating which generates 1%
order and 0'" order diffracted |ight. The di agram shows
that three interference beans energe fromthe third
grating towards different directions, which different
interference beans are spatially separated by the |ens
to respectively be incident on different |ight

receiving el ements.

The idea behind the arrangenents in E2 is to spatially
separate at a distant position the interference |ight
obtained by the third grating fromunnecessary
interference light. In contrast, in the invention the
third grating and the |ight-detecting elenent are
integrated or the array-shaped |ight-detecting el enent
is used, so that the interference fringes conbi ned by
the two diffraction gratings are detected while
spatially scanning the interference fringe. In order to
achieve this, the grating pitch on the light detecting
el ement di sposed at the position of the third grating
must conformto the pitch of the interference fringe as
an optimum configuration. In the enbodi nent of the
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patent, since two |ight beans projected onto the
position corresponding to the third grating are zero
order and first order diffracted light, the pitch of
the interference fringe coincides with the pitch of the
third grating. In contrast, in the arrangenent on

page 49 of docunment E2, since two |light beans projected
onto the third grating are -1% order diffracted |ight
and +1°" order diffracted light, interference fringes
with half pitch are projected. Fromthis it foll ows
that the optical arrangenent of document E2 is
conpletely different fromthe one in the patent.

As to docunent E3, this discloses a structure wherein a
so-called talbot interference fringe directly projected
to a space fromslit rows is spatially scanned with the
array shaped light-detecting elenent. This is a
conventional detecting element in a typical encoder in
which only light is directly projected fromslit rows.

Since the concept in docunent E2 relies on separating
the interference |ight beam obtained by the third
grating fromunnecessary |ight by detecting it at a
spatially distant position it cannot be seen how this
shoul d be conbined wth the array-shaped |i ght
detecting el enent of reference E3 wherein the pitch of
the sensor array nust be optim sed in correspondence to
the structure of the enployed optical system Therefore
a conbi nation of documents E2 and E3 is not obvi ous.

Docunment E6 has been | ate submtted. According to the
case | aw of the Boards of Appeal, new facts and

evi dence in appeal procedures are only admssible in
very exceptional cases and if they are prim facie
highly relevant. The appellant has not presented any
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reason for the presence of such an exceptional case and
it appears that this docunent could have been presented
in the notice of opposition or during the opposition
procedure. Finally the rel evance of docunent E6 is not
clear. Therefore it should not be admtted.

Reasons for the Deci sion

1426.D

The appeal is adm ssible.

Amrendnent s

The support for the newly introduced features in
Claim1l with respect to the granted Cdaim1lis
indicated in point 3.1 of the Decision under Appeal.
The appel | ant has not raised any objection against the
i ntroduction of these features and the Board does not
have a reason to cone to a different assessment.

Patentability

Since novelty of Claim1l as maintained by the
opposi tion division was not in question nor has been
rai sed by the appellant, the only issue to be dealt

with is inventive step.

Docunents considered in the decision under appeal

In the decision under appeal the opposition division
consi dered docunent E2 as the closest prior art. In the
Grounds of Appeal the appellant made explicit reference
to the reasoning in points 2.1 to 2.5 of the G ounds
for the Deci sion.
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The opposition division in this passage (inplicitly, by
maki ng reference to its prior conmmunication dated

28 July 2000, point 4.1.2) and the appellant (referring
to this passage in the decision) based their analysis
on inventive step on the enbodinment in the Figure on
page 49. Since -having regard to the docunents
avai |l abl e to the opposition division (docunents E1 to
E4)- the Board agrees that this enbodi ment fornms the
nost prom sing starting point for the problem and

sol uti on approach, this enbodi nent forns the cl osest
prior art.

The three-grating device on page 49 of docunent E2
conprises a |light source (Lichtquelle); a first
diffraction grating (Aufspaltgitter) for splitting
beans fromthe |ight source, at least two diffracted
beans being incident on the grating scale as the second
diffraction grating (Ablenkgitter); and a third grating
(Vereinigungsgitter), synthesising at |east two beans
of diffracted light fromthe grating scale. The device
further conprises at |east one |light-detecting el enent

( Enpf &nger).

The subject-matter of Claiml differs fromthe
di spl acenent detecting apparatus shown in the Figure on
page 49 of docunment E2 in the follow ng features:

(1) The light-detecting el enent conprises a grating
unit being integrally forned on at |east a part of
t he photoel ectric conversion surface for detecting
a beamfromthe grating scale, whereas in the
enbodi nent on page 49 the third grating is
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spatially separated fromthe detector with an
i nterposed collimting |l ens; and

(ii) The grating scale is a reflecting type diffraction
grating whereas the grating scale in the prior art
arrangenment is a transm ssion type grating,
Claim1 furthernore defining a requirenent of the
beam pat hs of the incident and diffracted beans of
this reflecting grating.

According to the opposition division (point 3.3 of the
Grounds) and the appellant in the Statenment of the

G ounds of Appeal, the technical problemunderlying the
above differences can be seen in providing a very
conpact displacenment information detection apparat us.
The appel |l ant nmade reference to the Figure on page 47
of document E2, showing a grating arrangenent with a
reflecting grating wherein the incident and diffracted
beam paths are different and to docunent E3, which
according to colum 2, lines 18 to 21, addresses the
problemto provide a conpact arrangenent and provides
as a solution a detection apparatus with a grating
integrated in the detector surface.

In reference E2 it is docunented that in the field of
interferonetric displacenment detection apparatuses both
arrangenents including transm ssion gratings (page 49)
as well as those on the basis of reflecting gratings
(page 47) were known. It is, however, not a priori

clear in which way the skilled person would nodify the
transm ssion grating type apparatus on page 49 if he

wi shed to replace the transm ssion grating scale by a
reflecting one, since in the arrangenent with the
transm ssion grating the elenents (light source,
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collimator | enses, gratings and detectors) are
positioned symmetrically with respect to the opti cal
axi s whereas the arrangenent with reflecting grating
(only roughly sketched on page 47) has not a
symmetrical structure because the incident (angle a)

and diffracted (angle q) beans are at different angles.

Furthernore, as pointed out by the respondent, the
beans diffracted by the grating scale in the
arrangenent on page 49 are diffracted differently than
in the device in the patent in suit. According to

page 49, Section 4.2.1.1, at the grating scale the
beans are diffracted at the double refraction angle,
which | eads to the requirenent that this grating has
hal f the grating period fromthe first (and third)
grating, see page 50, equation 4.2.1.1.1. As a further
consequence, the rays divergently diffracted by the
scale grating are strongly sheared (page 49, 2"

par agraph). According to this passage, in the detection
unit a collimtor lens is enployed, which has the
function that at its rear focal plane the undesired
rays forma fringe pattern with very high spatia
frequency and same tilt, whereby their contribution to
the signal is only an average signal which can be
filtered out. Since in this arrangenent the collinmator
lens has this inportant function it is not obvious why
the skilled person would consider to elimnate it from
t he devi ce.

Wth respect to docunment E3 which discloses an optical
di spl acenent detection apparatus including a scale
grating and a further grating structure integrated with
t he detector the respondent has argued that this
apparatus relies on the tal bot effect. |ndeed,
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according to colum 4, lines 50 to 55, the distance

bet ween the scale grating and the detector surface is
critical and rmust be chosen in order that the 1%' and 0'"
diffraction orders are displaced by one grating peri od.
Therefore the underlying principle being the tal bot
effect (i.e. self-interference of the beamtransmtted
by the scale grating) the device in E3 does not involve
a first grating as the device in docunment E2, page 49.

Hence, since the underlying optical principles of the
arrangenents in docunment E2, page 49, and docunent E3
are rather different, it is not clear how these
teachings are conmbinable and it is not plausible that
t he skilled person woul d consider to conbine them

Therefore it is concluded that the subject-matter of
Claim 1 as maintained by the opposition division is not
derivable in an obvious way from docunents E1 to E4
avai l abl e at the oral proceedings before the opposition

di vi si on.

Document E6 and its transl ation

Thi s docunent has been late filed (Article 114 EPC) and
t he respondent has objected against its introduction
into the proceedi ngs, because, in its opinion, this
docunent could have been cited already earlier in the
opposi tion proceedings, no reason for its late filing

being given, and its rel evance was not clear.

The appell ant reasons that the filing of docunent E6 is
notivated by the argunentation of the patent proprietor
during the oral proceedi ngs before the opposition

di vision that docunent E2 did not disclose an
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arrangenment with three individual gratings, which
shoul d apparently contribute to inventive step. A

di spl acenent detecting apparatus including such a three
grating arrangenent and working in reflection was

di scl osed in Figures 2A and 2B of docunent ES6.

Wth respect to the question of whether docunent E6
shoul d be admtted into the procedure the Board notes
that it is the sole docunent on the file to disclose,
in connection with a three-grating arrangenent, the
feature relating to the grating of the grating scale
being a reflective type diffraction grating, which the
opposition division in the decision under appeal relied
upon to justify its conclusion that the clained

subj ect-matter involved an inventive step. Docunent E6
is therefore highly relevant.

It is not apparent fromthe file that the appellant had
been made aware of the rel evance of this feature in
advance of the oral proceedings held before the
opposition division, which in its sunmons of 28 July
2000 had still expressed the opposite view that the

same subject-matter did not involve an inventive step

The late-filing of docunent E6 therefore appears to be
exceptional ly excusable in the circunstances and the
docunent can be admitted in the procedure, accordingly.

Furt her prosecution

Since, on the one hand, the docunents available to the
opposi tion division do not prejudice the maintenance of
the patent but, on the other hand, it appears that,

Wi thout going nore into the nerits of docunent E6, this
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docunent appears to be highly relevant, it is concl uded
that the evidence formng the basis of the appeal
proceedi ngs has substantially changed.

4.2 The respondent requested that the case be remtted to
the first instance if docunment E6 was admtted into the
procedure, and the appellant did not object to this
cause of action as envisaged by the Board inits
Communi cation of 11 March 2004.

4.3 Therefore the Board in followi ng the accepted practice
of the Boards of Appeal remts the case to the first
instance in accordance with Article 111(2) EPC for the
assessnment of patentability of the clainmed subject-
matt er maki ng due account of document E6 (i ncluding

transl ation).

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.
2. The case is remtted to the departnent of first

i nstance for assessnent of patentability of the clained
subj ect-matter maki ng due account of docunent EG6.

The Regi strar: The Chai r man:

P. Muartorana A Kl ein

1426.D



