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Summary of Facts and Subm ssi ons

2287.D

The present appeal is made by the patent proprietor
(=appel | ant) agai nst the decision of the opposition
division in the matter of European patent No. 520 369
(application No. 92 110 556.5) that the at that tine
seventh auxiliary request nmet the requirenents of the
EPC, whereas the main request and first sixth auxiliary
requests did not do so.

The follow ng docunents were referred to in the
deci si on under appeal .

D1: "A polarization transform ng optics for high
| um nance LCD projection”, Shikama et al., Proc.
Eur odi spl ay 1990, pp. 64-67;

D2: JP-A-63 216 026 (English | anguage Abstract).

The opposition division reasoned inter alia that with
respect to docunment D1, the independent clains of the
al | owabl e request provided definition of the probl em of
wavel ength variation of the polarisation of the |ight
fromthe polarising neans and that the polarisation
converting means conpensate for this variation. The
division saw this difference as involving an inventive
step even taking account of docunent D2, where

pol ari si ng plates act by absorbing Iight rather than
rotating its polarisation.

In the statenment of appeal, the appellant requested the
mai nt enance of the patent according to a main or first
and second auxiliary requests and on an auxiliary basis
oral proceedings. According to the appellant the
teaching of docunment D1 is that a half wavel ength plate
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(converting neans) is present only in the blue |ight
pat h. The whol e optical system according to docunent D1
only functions appropriately with a 45° input

pol ari sati on and the converting neans conpensates for a
rotation of polarisation direction generated by col our
separation (see the first paragraph of the statenent of
appeal ). Moreover, the teaching of docunment D2 is that

[ ight of undefined polarisation penetrates through

pol ari sing plates to be polarised so that no suggestion
of a polarisation converting neans arranged in every
coloured light beamis provided.

The respondent (=opponent) requested the board to

di sm ss the appeal of the appellant and on an auxiliary
basi s oral proceedings. According to the respondent, if
the skilled person is confronted with the probl em of

i ncorrect hue of the conbined |ight beans and has
corrected the blue channel with pol arisation conversion
means according to docunent D1, but finds out the hue
is still not correct, then the sanme neasure will be
applied again to the red and green beans w t hout any
inventive step. Furthernore, taken with docunment D1,
docunent D2 al so gives a solution for incorrect hue in
that polarising plates are arranged in each of the

i ght beans for adjustnment of hue by rotation thereof.

Oral proceedi ngs were appoi nted, consequent to the
auxiliary requests of the parties. In a comunication
acconpanyi ng the summons, the board expressed doubts
about whether the half wave plate inserted consequent
to the mrror arrangenent according to docunent D1
real ly woul d have suggested to the skilled person that
pol ari sati on conversi on nmeans were al so necessary in
the red and green channels. It also seens questionable
whet her the polarisation plates known from docunent D2
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can be considered to convert polarised |light into the
first predeterm ned direction.

A further letter was filed by the appellant follow ng
t he summons and concerning nodifications of the first
and second requests and subm ssions relating thereto.

During the oral proceedings, the appellant argued that
a half wavel ength plate as disclosed in the blue
channel according to docunent D1 is neither in al
channel s nor does it correspond to converting as

cl ai med. The objective probl em addressed by the
invention is an inprovenent in light intensity, for
whi ch the skilled person would not consider docunent
D2, where the polarisers reduced light intensity.

The respondent submtted that the problemto be sol ved
is renoval of the wavel ength dependence caused by 1003a
shown in Figure 2 of the patent which is only
satisfactory for one colour. The solution to this
problemis to transfer the conpensation to the split
parts of the light path and adapt to the polarity of
the liquid crystal display. It is obvious to the
skilled person that where a nunber of beans are used
with el ements having specific functions he shoul d use
his skilled know edge about the wavel ength dependence
of the elenents in each beamfor this purpose.

Wth respect to docunent D1, firstly the input

pol ari sers correspond to the converting nmeans, it being
taught that the retarder in the polarisation beam
splitter is wavel ength dependent. Secondly, docunment D1
starts froma conventional projector and discl oses that
| oss of light in the blue channel is conpensated by a
hal f wave plate. The teaching drawn by the skilled
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person is that intensity is conpensated where necessary
by a half wave plate. It nust be renmenbered that the
patent in dispute is not concerned with different
angles but with illumnation. Thus there can be no
inventive step in using a retarder in each beam the
pol ari sation being made to coincide with the liquid
crystal display. The general wording of the independent
clainms of the patent does not provide subject matter
pat ent abl e over either the first or second of the

t eachi ngs of docunent DL.

Wth respect to docunent D2, the respondent filed an
English | anguage transl ation and expl ai ned that the
device 3 (Figure 3) is a polarisation beamsplitter. A
further half wave plate is not provided as this
function is perfornmed by the input polarisers built
into the LCDs as can be seen fromthe second paragraph
of page 4 explaining that the incident beans have the
sanme pol arisation direction. Thus as well as the
subject matter of the clainms in dispute not being
pat ent abl e over a conbi nati on of the teachings of
docunents D1 and D2, it is also not patentable even
over the teaching of docunent D2 al one.

The appel | ant requested that the decision under appeal
be set aside and as nain request that the patent be
mai nt ai ned on the basis of independent clains 1 and 8
filed with the statenent of appeal, or on the basis of
auxiliary requests 1 and 2, filed follow ng the
summons. The independent clains of the requests before
t he board are worded as foll ows:

Mai n Request

"1. A projector conprising:



2287.D

- 5 - T 0441/ 99

a light source (1) emtting light of undefined

pol ari zati on;

pol ari zi ng means (31) for converting said light into
linearly or circularly polarized Iight;

at | east one col or separating neans (32,33; 62,63) for
separating light incident on said color separating
means into first and second col ored |ight beans having
different colors from each other

at |l east two nodul ati on neans, one di sposed in each of
said colored |ight beans, for converting light of a
first predetermned linear polarization into |ight of a
second predeterm ned |inear polarization nodulated with
an i mage, each nodul ati on nmeans conprising, disposed in
succession along the optical path of the corresponding
colored light beam selective polarization rotating
means (57R 57G 57B; 67R, 67G 67B; 77R) for selectively,
in accordance with a desired image, rotating portions
of a light beam having said first predeterm ned |inear
pol ari zation direction, and polarization anal yser neans
(58R, 58G, 58B; 68, 78R) for transmitting one of said
first and second |inear polarisation;

conbi ni ng neans (36,37; 62,63) for conbining the
colored light beans, after they have at |east passed

t hrough said selective polarization rotating neans,
with their polarization directions parallel to each

ot her; and

proj ection neans (10; 105) for projecting said conbined
beans;

characterized in that

said polarization nmeans (31) is positioned between said
I ight source (1) and said col or separating neans
(32,33;62,63); and in that

a polarization converting neans (51R 51G 51B

61R, 61G 61B; 71R) is disposed in all of said col ored

i ght beans between said col or separating neans (32, 33;
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62,63) and said nodul ation neans for converting said
linearly or circularly polarized Iight into |ight

pol ari zed in said first predeterm ned |inear

pol ari zati on direction.

8. A projection nethod conprising the steps of
emtting Iight of undefined polarization froma |ight
source (1);

converting said light into linearly or circularly

pol ari zed |ight by using a polarizing nmeans (31);
separating light incident on said color separating
means into first and second col ored |ight beans having
different colors fromone other by using at |east one
col or separating neans (32, 33; 62,63);

converting light of a first predeterm ned |inear

pol arization into |ight of a second predetermnm ned

I inear polarization nodulated with an i mage by using at
| east two nodul ati on neans, one di sposed in each of
said colored |ight beans and each nodul ati on neans
bei ng adapted for, in succession along the optical path
of the corresponding colored Iight beam selectively,
in accordance with a desired inmage, rotating the

pol ari zation of portions of a |ight beam having said
first predeterm ned |linear polarization direction by
using a selective polarization rotating neans

57R, 57G 57B; 67R, 67G 67B; 77R), and transmtting only
sai d second predeterm ned |inear polarisation by using
a polarization anal yser neans (58R, 58G 58B; 68, 78R
conbining the colored Iight beans, after having at

| east selectively rotated the polarization of portions
of the light beans, with their polarization directions
parallel to each other by using conbining neans (36, 37;
62, 63); and

proj ecting said conbi ned beans by using a projection
means (10; 105);
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characterized in that

said converting by using said polarizing neans (31) is
effected after emtting of |ight of undefined

pol ari zati on and before separating said light into at

| east first and second col ored |ight beans having
different colors fromone another; and in that in al

of said colored |ight beans, between the step of
separating and the step of nodulating, said linearly or
circularly polarized light is converted into |ight
linearly polarized in said first predeterm ned |inear
pol ari zation direction by using a polarization
converting nmeans (51R, 51G 51B, 61R 61G 61B, 71R)."

First auxiliary request

This request differs in claim1l fromthe main request
by virtue of the om ssion of "or circularly” in the
second ("pol arising nmeans”) and | ast ("polarisation
converting nmeans") features of the claim In addition,
there follows after "(32,33;62,63)" in the penultimte
feature of the claim"wherein the linearly polarized
light fromsaid polarizing neans (31) is P-polarized
light or S-polarized Iight with respect to said color
separating nmeans (32, 33;62,63)". Correspondi ng
anmendnents are made in the independent nethod claim?7.

Second auxiliary request

This request differs fromthe first auxiliary request
by virtue of addition at the end of independent nethod
claim6 of ", the direction of said first predeterm ned
pol ari zati on being 45° with respect to the polarization
direction of said linearly polarized light."

The respondent requested the dism ssal of the appeal.
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At the end of the oral proceedings, the appeal board
gave its decision

Reasons for the Decision

1

2287.D

The appeal conplies with the provisions nmentioned in
Rul e 65(1) EPC and is therefore adm ssible.

Mai n Request

Arendnent s

The amendnents to the independent clains as granted are
the references to "all" of said coloured |ight beans
and said first predeterm ned "linear polarization”
direction in the last feature of the claim The latter
anmendnent is nmerely an explicit recitation of the
antecedent in the claim The forner anmendnent derives
fromthe figures and the explicit statenents in

lines 40 to 54 of colum 5, lines 29 to 31 and

colum 8, lines 3 to 13 of the patent ("A"-publication,
colum 5, lines 5to 20; colum 5, lines 54 to 56; and
colum 7, lines 38 to 44). Moreover, the amendnent to
"all" from"at |least one" is a restriction. Method
claim8 has, in accordance with the draw ngs, al so been
restricted to transmtting only said second
predeterm ned |inear polarization by using a

pol ari zati on anal yzer nmeans. Accordingly, the
amendnents made conply with Article 123 EPC

Novel ty

Docunent D1 can be taken as representing the cl osest
prior art. In Figure 1 of this docunent, there is
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di scl osed a light source conprising a lanp and a
parabolic mrror followed by polarising beamsplitter,
the P polarised light directly illumnating the input
pol ariser of a TNNLCD with its polarisation axis
coincident with the P axis and the S polarised Iight
being reflected by a mrror and passing through a half
wave plate for synthesis with the P polarised |ight
illum nating the input polariser. Wavel ength dependence
of the half wave plate retarder is considered in
section 2.2 resulting in the conclusion that |oss of

bl ue spectrumis rather large. In Figure 3, an optical

| ayout of LCD projector is disclosed, wherein the |ight
source beamis deconposed into red, green and bl ue
beans by two dichroic mrrors and illum nates
respective LCDs. As the illum nati on beam of the bl ue
LCD is reflected once after being released fromthe
light source, the plane of vibration has to be rotated
90° conpared to the other illum nation beans. For this
purpose, a half wave plate is placed just before the
blue LCD, this retarder being inserted so that its fast
and sl ow axes are opposite those of the retarder in the
pol ari sation transform ng optics so as not to increase
the chromaticity change.

Present claim1 differs fromthis disclosure by
requiring that a polarisation converting neans is

di sposed in all of the coloured |ight beans for
converting polarised light into first linearly

pol arised light. This first linearly polarised light is
t hat converted by nodul ati on neans into |ight of a
second predeterm ned pol ari sation, the nodul ati on neans
conprising polarisation rotating nmeans and an anal yser
for transmtting only one of said first and second

I i near pol ari sati ons.
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The respondent has found in docunment D1 two possible
candi dates for the polarisation converting neans,
namely the input polariser of the LCDs or the half wave
plate in the blue channel. Since, in the polarising
beam splitter, there is according to docunent D1 only
one half wave plate, it cannot be effective for all of
the different wavel ength (=col our) channel s causi ng,
where it is not, light to be | ost when incident on the
i nput polarisers, as is apparent fromthe first

par agraph of the right hand col um on page 64. Thus,
the theory advanced by the respondent that each input
pol ari ser of the LCDs in the channels is also a

pol ari sation converter is not in accordance with the
teachi ng of docunment Dl1. Furthernore, the teaching of
docunent D1 explicitly recognises that blue spectrumis
| ost, but there are no half wave plates correspondi ng
to the additional blue channel half wave plate in the
ot her channels. Thus the first candi date found by the
respondent is no nore than a polariser and thus not a
pol ari sati on converting nmeans and the second candi date
is not present in all channels.

Therefore the subject matter of claim1l1l is novel over
t he di scl osure of docunent D1.

Docunent D2 discloses a projection type liquid crystal
di spl ay device, where white light is split into red
green and bl ue channel s for passing through respective
sandwi ch structure liquid crystal displays and then
resynt hesi sed, col our bal ance and bri ght ness adj ust nent
bei ng provided in the enbodi nent according to Figures 1
and 2 by using rotatable polarisers. Thus, when the
direction of polarisation of a rotatable polariser
coincides with that of the polariser of the liquid
crystal the maximum|light intensity is obtained, on the
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ot her hand when the directions are perpendicul ar,

al nost no light intensity is achieved. A device
constituting the prior art starting point for the
docunent D2 device is described in connection with
Figure 3, this device involving adjustnment of |ight
intensity by use of detection elenments connected to a
bal ance adjustnent circuit leading to a controlling
circuit for providing an electrical control signal to
the liquid crystals.

3.5 The fundanental mechani snms i nvol ved according to the
teachi ng of docunment D2 are therefore different from
that of the patent in dispute because in the case of
the Figures 1 and 2 enbodi nent, the rotatable
pol ari sers control the quantity of light, in other
words the intensity is reduced by absorption dependi ng
on the polarisation selected. The rotatable polarisers
are therefore not polarisation converting nmeans within
t he meaning of the clainms. The electrical controlling
nmeans is a quite different principle to the
pol ari zati on converting nmeans clained in the patent.
Moreover, following a simlar analysis to that nade
W th respect to docunent D1, input polarisers for the
LCDs are not pol arisation converting nmeans.

Therefore the subject matter of claim1l1l is novel over
t he di scl osure of docunent D1.

4, | nventive step

4.1 While the skilled person may now appreciate the
i nvention described in the patent in the know edge of
its teaching, it does not follow therefromthat it was
obvi ous to provide the subject matter of the
i ndependent clains at the priority date of the patent

2287.D Y A
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wi t hout know edge of the teaching thereof. On the
contrary, an objective assessnment of inventive step
requi res assessnent of whether the invention was
obvious to the skilled person having regard to the
state of the art. The board is not therefore persuaded
of lack of inventive step by the sinple allegation of
t he respondent that the subject matter clained is
obvious in view of wavel ength dependence caused by
1003a in Figure 2 of the patent.

The probl em sol ved by the novel feature relating to the
pol ari sati on converting nmeans can be seen in the

avoi dance of light |loss, in other words providing
better projector illum nation. Since the projector
channels are of a different colour, the converting to
the first polarisation direction in all of these
channel s is wavel ength (=col our) dependent. In the case
of document D1 on the other hand, there is no hint at
all that better illum nation should be provided by
inserting a polarisation converting neans in the red
and green as well as the blue channel. The reason why
the half wave converter is present in the blue channel
has in fact to do with reflection taking place in this
channel as unlike the red and green channels an extra
reflection takes place, which reflection is conpensated
by the half wave plate. Since such reflection does not
occur in the other channels, insertion of a half wave
into these channels is unnecessary. Contrary to the
subm ssion of the respondent, when considering the
teachi ng of docunment D1, it is its own teaching
relating to reflections which is inportant, application
of know edge about inproving illumnation gained from
the patent in dispute is not perm ssible. The lines of
reasoni ng offered by the respondent and based on
replicating the half wavel ength plate in the blue
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channel in the other channels is thus w thout
foundation in relation to docunent D1 and cannot

t herefore provide a convincing argunment of |ack of
i nventive step.

The light striking the input polarisers according to
docunent D1 (or D2, Figure 3 enbodinment) is according
to the function of these devices only polarised, no

pol ari sati on conversion within the nmeaning of the
present independent clains takes place. Thus, only a

hi ndsi ght i nduced wish to read the termonto the prior
art mght twi st the neaning of polarisation converting
means to polariser. Fromthe point of view of inventive
step, no reason can be seen by the skilled person in
the prior art documents for replacing the input

pol ari sers by pol arisation converting neans. Therefore,
subm ssions of the respondent on this basis do not
amount to a successful attack on inventive step of the
subj ect matter of the independent clains.

The rotatable polarisers knowmn fromthe Figures 1 and 2
enbodi nent of docunent D2 are, in view of their
absor bi ng function, also not polarisation converting
means within the nmeaning of the independent clains (see
section 3.5 above relating to novelty). There is no
reason to dispense with the rotatable polarisers in the
teachi ng of document D2, indeed to do so would run
counter to the basic idea disclosed. Accordingly, even
if the teachings of documents D1 and D2 were conbi ned,
the resul tant conbi ned teaching would not lead to the
subj ect matter of the independent clains in dispute
because even this conbi ned teaching woul d | ack

pol ari sati on conversion nmeans in all beans. Therefore,
subm ssions of the respondent on this basis that the
subj ect matter of the independent clains |acks an
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i nventive step do not convince the board.

4.5 The other prior art docunents nmentioned in the
proceedi ngs do not cone closer to the subject matter of
t he i ndependent cl ains than docunments D1 or D2 and thus
of fer no reason to question the inventive step of this
subj ect matter.

4.6 Accordingly, the subject matter of the independent
clainms is considered to involve an inventive step
within the nmeaning of Article 56 EPC.

5. Auxi |l iary requests
Since the subject matter of the independent clains of

the main request is allowable, consideration of that of
the auxiliary requests is not necessary.

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 first instance with the
order to maintain the patent on the basis of the main
request as filed on 6 July 1999.

The Regi strar: The Chai r man:

2287.D



- 15 - T 0441/ 99

P. Muartorana E. Turrini
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