BESCHWERDEKAMVERN
DES EUROPAI SCHEN

PATENTAMTS OFFI CE

I nternal distribution code:
(A) [ ] Publication in QJ
(B) [ ] To Chairnmen and Menbers

(G [X] To Chairnen
(D) [ | No distribution
DEC
of 8
Case Nunber:

Appl i cati on Nunber:
Publ i cati on Nunber:

| PC:

Language of the proceedi ngs:

Title of invention:
Li ghting device

Pat ent ee:

MAGNETI MARELLI S. p. A

Opponent :
Mannesmann VDO AG

Headwor d:

Rel evant
EPC Art.

| egal
54, 56

provi si ons:

Keywor d:

BOARDS OF APPEAL OF
THE EUROPEAN PATENT

DES BREVETS
| S1 ON

May 2003

T 0976/01 - 3.2.3
93111867. 3

0584546

F21V 8/ 00

EN

"Novelty and inventive step - yes"

Deci si ons cited:

Cat chword

EPA Form 3030 10.93

CHAMBRES DE RECOURS
DE L' OFFI CE EUROPEEN



9

Office européen
des brevets

Européisches
Patentamt

European
Patent Office

Beschwerdekammern Boards of Appeal Chambres de recours

Case Nunber: T 0976/01 - 3.2.3
DECI SI ON
of the Technical Board of Appeal 3.2.3
of 8 May 2003
Appel | ant : Mannesmann VDO AG
( Opponent) Kruppstrasse 105
D- 60388 Frankfurt (DE)
Representati ve: Znyj, Erwin, Dipl.-Ing., Dipl. Wrtsch.-Ing.
Rosenhei ner Strasse 52
D- 81669 Minchen (DE)
Respondent : MAGNETI MARELLI S. p. A
(Proprietor of the patent) Via Giziotti 4
[-20145 Mlano (IT)
Representati ve: Jorio, Paolo, Dr. Ing.
Studio Torta S.r.l.
Via Viotti 9
-10121 Torino (1T

Deci si on under appeal:

Conposition of the Board:

C T. WIlson
U. Krause

Chai r man:
Menmber s:

Deci sion of the Qpposition Division of the

Eur opean Patent O fice posted 11 July 2001
rejecting the opposition filed agai nst European
patent No. O 584 546 pursuant to Article 102(2)
EPC.

M K S. Auz Castro



- 1- T 0976/ 01

Summary of Facts and Subm ssi ons

1370.D

The appeal contests the decision of the Opposition

Di vision dated 7 June 2001 and posted on 11 July 2001
to reject the opposition agai nst European patent

EP-B-0 584 546. The opposition was based on the grounds
of Article 100(a) EPC, |ack of novelty and inventive
step. The single independent claim1 of the patent as
granted reads as foll ows:

"1. Lighting device conprising a block of transparent
material (1) delimted by a pair of opposite
surfaces, a front surface (3) and a rear surface
(2), and a source of light radiation (4) |ocated
bet ween the pl anes bearing said surfaces;
characterized in that said surfaces are convergent
away fromsaid |light source (4), diffraction neans
(5) being located on said rear convergent surface
(2) so that the light rays comng fromsaid source
are incident on said diffraction nmeans and then
energe towards said front convergent surface (3);
said diffraction nmeans (5) being of the type with
phase nodul ation having reliefs of any profile
which will give a high efficiency value."

The Appel lant (Opponent) filed the notice of appeal on
29 August 2001 and paid the appeal fee on the sane day.
The statenent of the grounds of appeal was submitted on
16 Novenber 2001

On 16 Septenber 2002 the Board issued a conmuni cation
pursuant to Article 11(2) RPBA inform ng the parties
about its provisional assessment of novelty and
inventive step. In response to this comunication the
Respondent (Proprietor of the patent) filed on 8 Apri
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2003 a set of anended clains 1 to 9 as auxiliary
request.

Oral proceedings were held on 8 May 2003.

The followi ng prior art was taken into consideration:

D1: EP- A-0 452 815

D2: "H gh Efficieny Back Light for LCD', |IBM Technica
Di sclosure Bulletin, Vol. 33, No. 9, February
1991, pages 261, 262

D3: US-A-4 257 084

D4: US-A-4 714 983

D5: DE-C 905 448

D6: US-A-4 487 481

D7: A MBlunmenfeld and S. E. Jones, "Parts That d ow',
Machi ne Design, 29 COctober 1959, pages 94 to 103

D8: MGaw H Il Encycl opedia of Science and
Technol ogy, Vol. 4, 1960, pages 132, 139

D9: a collection of docunents conpri sing

- Webster Dictionary of English Language,
pages 630 and 732

- Engi neering Encycl opedi a page 192

“Metal lurgy and Metal | ography", page 26
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D10: Enzykl opadi e Naturw ssenschaft und Techni k, Verl ag
Moderne Industrie 1979, vol. 1, pages 458 and 459

D11: Bergmann- Schafer, Lehrbuch der Experi nmental physi k,
8th edition, vol. 3, pages 416 to 419

D12: a collection of docunents (submtted by the
Respondent during the oral proceedings) conprising

- E. Hecht, "OPTICS', Third edition, copy of title
page and one page with figure 5.63

- enlarged figure 2 of D2

- copy of brochure "3M OPTI CAL SYSTEMS RI GHT ANGLE
BACKLI GHTI NG TECHNCLOGY, DESI GN Al D'

The Appel |l ant requests that the decision under appeal
be set aside and that the patent be revoked.

Hi s argunments in support of this request can be
summari zed as foll ows:

The diffraction nmeans defined in claim1 could not be
di stinguished fromlight scattering nmeans since in both
cases the light was deflected by a surface with reliefs
of any profile. Thus, claim1l was anticipated by
docunent D6 disclosing |light scattering neans (34) on
the rear surface of the transparent block as shown in
figure 6. Asimlar effect was described in D7 with
respect to the debossed marks or "grid patterns”
depicted in figure 2(c) of D7 which was distingui shed
fromclaim1 only by conmprising parallel surfaces,

rat her than convergent surfaces favouring uniform
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illumnation, as set out in colums 7 and 8 of D6. In
any event, no inventive step could be recognised in a
possi bl e difference between any regular reliefs or
pattern of the diffraction nmeans and irregular reliefs
of scattering neans because the diffraction neans were
described in colum 2, lines 15 to 25 of the patent as
bei ng of a known type and because the skilled person,
know ng the superior characteristics of a reflective
diffraction grating of the relief type from D10 and
D11, would replace the scattering neans of D6 by such a
diffraction grating, thereby arriving at the subject-
matter of claim 1. Likew se, D10 and D11 suggested to
replace the mcro-prismtransnm ssion diffraction
grating of D2 by a nore efficient reflective grating to
be | ocated on the rear surface of the light guide. An
application of this technology to the field of lighting
devi ces for vehicles was obvious in view of D1 which
denonstrated the sinple and conpact structure obtained
by using diffraction neans instead of conventi onal

opti cal neans.

The Respondent requests that the appeal be di sm ssed,
auxiliarily wth the proviso that the patent be

mai ntai ned on the basis of clains 1 to 9 filed on

8 April 20083.

He submts essentially the follow ng counterargunents
in favour of his main request:

In the patent the term"diffraction" defined, in the
common physi cal sense as set out in docunments D8, D9,
D10 and D11, the deflection of incomng light with
nodified intensity into a selected direction at regul ar
obst acl es being of the order of nmagnitude of the wave

l ength of the light, involving interference effects.
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This was to be distinguished fromscattering incom ng
light by diffusion for producing a diffuse
illumnnation, as in docunments D4, D5, D6 and D7, and
fromrefracting the light at prisnms, as in docunents D2
and D3. In D2 refraction of the |ight was derivable
fromthe deflection of individual |ight rays shown in
figure 2 at the prisnms, without any interference and
nodi fication of the intensity, and fromthe size of the
m cro-prisnms which could be deduced fromits relation
to the air gap and from D12, diagram #1 on page 2 of

t he 3M docunment, to be in the order of .01 to .02 inch
whi ch was at | east two orders of magnitude greater than
the wave length of light. Further, in the patent a

sel ection anong the available diffraction nmeans was
made by referring to the "type with phase nodul ati on
having reliefs", defining reflection type diffraction
gratings having a reflective profile, which are to be
di stingui shed fromgratings of the volune type as

di sclosed in D1. The invention consisted in a

conbi nation of the special type of diffraction neans
with its positioning on the rear surface of two
inclined surfaces for redirecting directly incident
light rays as well as light rays reflected at the front
surface, to arrive at an efficient, structurally sinple
and conpact |ighting device having desired opti cal
characteristics for vehicle lighting.

Wth regard to inventive step the docunents relating to
backl i ghti ng di spl ays, such as D2, D4, D5 or D6, were
not a suitable starting point because of the conpletely
different lighting conditions to be net. In fact, these
docunents included scattering neans, such as the thin
scattering filmof D2 or the |light scattering and
reflecting elenent (34) of D6, for providing a uniform
di ffuse background illum nati on which was inconpatible
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with the desired directed |ight flux provided by the
diffraction neans of the invention. In D2, since the
mcro-prismplate was separated fromthe |ight guide by
an air gap and the light scattering film cooperated
with the mcro-prismplate by elimnating col or
aberrations, no nodification of one of these elenents,
for exanple by transferring the mcro-prismplate to
the rear surface and naking it reflective, was possible
wi thout altering the optical characteristics

al together. Thus, the appropriate starting point was D1
whi ch, however, discloses a very specific arrangenent
of a volunme hol ogram attached to the rear w ndow of a
car. This arrangenent was bul ky and coul d not be nade
conpact, as achieved in the invention, by |locating the
diffraction nmeans on the rear surface of a bl ock of
transparent material having two convergent surfaces,

wi thout giving up the concept of emtting the |ight
fromthe rear window Further, whilst relief type
diffraction gratings were known from D10 and D11 to be
used in the field of spectronetry, they were never
applied to lighting devices and could not be used in

t he device of D1 requiring a transparent grating.

Reasons for the Decision

1370.D

The appeal neets the requirenents of Rule 65(1) EPC and
is, therefore, adm ssible.

The adm ssibility of the opposition was disputed by the
Respondent in the proceedings before the first instance
but no further observations were submtted in the
appeal proceedings. The Board has exam ned this issue
ex officio and concurs with the finding in the decision
under appeal that the opposition was sufficiently
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substanti ated so as to be adm ssi bl e.

Mai n request: Novelty

The Appel | ant di sputed novelty essentially by arguing
that the diffraction nmeans defined in claim1 could not
be distinguished fromlight scattering neans since in
both cases the light is deflected by a surface with
reliefs of any profile, so that claim1 was anti ci pated
by docunent D6 disclosing Iight scattering neans 34 on
the rear surface of the convergent transparent block as
shown in figure 6. This argunment was al ready consi dered
in the decision under appeal outlining the physical

di fference between scattering and diffraction, inplying
a corresponding difference in the structure. The Board
cannot recognize any errors in this reasoning. In fact,
it can be concluded fromthe detail ed description of
the diffraction phenonenon in docunents D8, D9, D10 and
D11 that, as pointed out by the Respondent, diffraction
defines the deflection of incident |ight by
interference into a selected direction at regul ar
obstacl es being of the order of nmagnitude of the wave
length of the light, which is to be distinguished from
scattering incident light into all directions on
irregul ar obstacles and fromrefracting the Iight at
the surface of obstacles, such as prisns, of a size
which is substantially greater than the wave | ength of
the Iight. Wereas diffraction and refracti on may
produce, dependent on the collinmation and angle of the
incident light, a collimted light flux having a
selected direction, scattering will always result in a
diffuse illum nation

The lighting device of claim1l of the main request
conprises diffraction nmeans |ocated on the rear
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convergent surface of a block of transparent materi al
so that light rays comng fromthe |ight source are
incident on the diffraction neans and then energe
towards the front convergent surface of the block. The
diffraction means converts the incident |ight rays,

whi ch may conme fromthe |ight source either directly or
via total reflection at the front convergent surface,
into a collimated light flux having a defined
orientation. Further, claim1l defines the diffraction
means as "being of the type with phase nodul ation
having reliefs of any profile which wll give a high
efficiency value". It is evident fromthe description
of the available types of diffraction gratings in
docunents D10 and D11 that this partly structural and
partly functional definition is nmet by a reflection
type diffraction grating having a profiled reflective
surface which may be produced by hol ography or in
conventional manner by formng slits or rules in a
refl ective support. These reflection gratings, which
according to D10 and D11 are preferred for their high
diffraction efficiency in spectonetry, are able to
efficiently diffract light arriving within a conparably
broad angle of incidence into a light flux of selected
orientation which is suitable for use as a stoplight,
headl i ght or other signalling device in vehicles.

Docunent D6 refers to a backlighted Iiquid crystal

di splay. As set forth in the text in colum 7, starting
fromline 35, for the enbodinment of figure 6, |ight
emtted fromelenent (35) enters a transparent

phot oconductor (33) and is scattered at a | ower
convergent surface thereof covered by a "light
scattering and reflecting elenent” (34) to be converted
into a backlight beamillumnating the liquid crystal
panel (32). The sloping | ower surface serves the
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pur pose of producing a substantially uniform brightness
and contrast throughout the area of the panel (see
colum 8, lines 32 to 43). Thus, it is clear that D6 is
concerned with generating a substantially uniform
diffuse illumnation by scattering light, rather than
with diffracting a light beamto produce a |ight flux
of selected orientation, as in claiml.

It follows fromthe definition of scattering and
diffraction nade in section 3.1 that docunents D4 and
D5, both relating to diffuse illum nation of displays,
do not exhibit diffraction neans as defined in claiml.
Docunment D7 shows, in figure 2, a plurality of

enbodi ments with enbodi nent (b) clearly relating to
scattering, enbodinments (c)and (d) relating to
reflection at the flanks of debossed or enbossed nmarks
and enbodi nents (e) and (f) conbining scattering and
refl ection.

The remai ni ng docunments D1, D2 and D3 conpri se
regularly profiled surfaces for deflecting the incom ng
light rays into a selected direction.

In D1, the surface (111) is a reflection, transm ssion
or rai nbow hol ogram structure which is described as
diffracting the Iight propagated thereto via internal
reflections within a rear wi ndow (see for exanple
colum 3, lines 31 to 41, and the description of
figures 2 and 3 in columm 5). Since the hologramis of
a volunme type, which is known fromthe description on
pages 418 and 419 of D11 as bei ng phase nodul ati ng but
having a three-di nensional diffracting structure acting
as reflection grating, it is different fromthe
diffracting neans of claim1l having a profiled

refl ective surface.
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I n docunents D2 and D3 the profiled surfaces (mcro-
prismplate of D2 and "diffusing surface" 4 of D3) are
described by their structure as consisting of a |arge
nunber of small prisnms and by their function as
deflecting the light into a selected direction. Both
apply to diffraction and refraction which, as set out
under point 3.1 above, are distinguished by the size of
t he regul ar obstacles, in this case of the prisnms. Both
docunents are silent about this size so that it nust be
derived fromthe other information available in each
case whether the prisnms should be designed for
refraction or diffraction. Regarding D2 the Respondent
made reference to the 3M docunent in D12 showing, in

di agram #1 on page 2, a "Right Angle Film (RAF)" having
mcroprisns with a pitch of 0.014 inch, which

consi derably exceeds the wavel ength of the light. This
val ue cannot, however, be applied to D2 because there
is no evidence that the mcro-prismplate of D2 is
identical with the "Right Angle Filni of the 3M
docunent .

On the other hand, the enlarged picture of the Iight
rays in figure 2 of D2, showing the light rays entering
a prismof the mcro-prismplate via an air gap and
leaving it at the prismsurface to be individually

defl ected at the inner and outer surface of the m cro-
prismplate without any interference effect,
corresponds to the path of a light ray which is
refracted at the transition fromone nediumto the

ot her and therefore supports the assertion of the
Respondent that the size of the prisnms should be chosen
so as to refract, rather than diffract, the |ight
entering the mcro-prismplate fromthe |ight guide
into the selected direction. Further, the air gap
separating the mcro-prismplate fromthe |ight guide
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is shown to be substantially thinner than the height
and width of the prisnms in the mcro-prismplate. Since
diffraction requires the dinensions of the prisnms to be
of the order of magnitude of the wavel ength of |ight,
ie 400 to 700 nm this would suggest a gap width in
figure 2 of about 100 nm This would not seemto be
technically feasible with |ight guides and pl ates
havi ng the extension of an LCD displ ay.

It is noted, however, that the text on page 261
mentions interference wth respect to a thin scattering
filmoverlying the mcro-prismplate which filmis said
to elimnate interference pattern of the mcro-prism

pl ate and the pixel arrangenent pattern of the LCD
display to be illum nated. This could be understood to
relate either to interference patterns generated by the
m cro-prismplate and/ or by the pixel arrangenent
individually or to interference patterns arising from
illumnation of the pixel arrangenent by the defl ected
l[ight fromthe mcro-prismplate, ie by cooperation of
the mcro-prismplate with the pixel arrangenment. The
former meaning could be seen as indicating a deflection
by diffraction which is based on interference. It
appears, however, that elimnation of the interference
pattern woul d not nake sense if a deflection based on
the effect of interference is desired. Thus, the
skilled person will understand this text in the sense
of the latter meaning which is unrelated to the type of
deflection at the mcro-prismplate.

Thus, it is concluded that, taking the disclosure of
docunent D2 as a whole, it teaches to design the mcro-
prismplate so as to refract the Iight comng fromthe
light guide into the desired normal direction.
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I n docunent D3 the diffusing surface (4) is described
as having prismatic "serrations" which will normally be
understood as defining prisns of a visible or tangible
size, as shown in the figures, which would be
inconpatible with the size requirenents of diffraction
gratings. A skilled reader of D3 will, therefore,
conclude that the prisnms are of a size so as to deflect
the Iight by refraction.

I n summary, none of the avail abl e docunents discloses a
[ighting device as defined in claim1 of the main
request which, therefore, is considered to be new.

Mai n request: Inventive step

The lighting device of claiml is defined by a
reflection type diffraction neans of a relief type, ie
having a profiled reflective surface, |ocated on the
rear one of two opposite convergent surfaces of a bl ock
of transparent material having a |ight source |ocated
bet ween the planes of the convergent surfaces. In this
manner the light rays emtted fromthe |light source are
incident, either directly or via reflection at the
front convergent surface, on the diffraction neans to
be deflected with high efficiency towards the front
convergent surface as a collimated light flux having a
defined directional characteristic to be used as a
stoplight, head light etc. In viewof this clearly
defined technical designation it is considered

i nappropriate to start froma docunent relating to an
illum nation of displays or marks by diffuse
backl i ghting or edge lighting, such as docunents D4,

D5, D6 and D7. Thus, docunents D1, D2 or D3 renmain as
possi bl e closest prior art for assessing inventive

st ep.
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D1 di scl oses a hol ographic rear w ndow stoplight
conprising a light source which is optically coupled to
the rear wi ndow through a prismattached to the | ower
part of the rear wi ndow, and a hol ogram which is

i kewi se attached to the rear wi ndow at a hi gher |evel
whereby the light fromthe source is propagated by
internal reflections within the rear window to the

hol ogram for diffraction into a rearward |ight fl ux
emtted fromthe rear window Since any obscurations of
the driver's rearward field of view nust be avoi ded,

t he hol ogram nmust be transparent and the |ight source
shoul d be outside such field of view, using the rear

w ndow itself for transm ssion of the light fromthe

I ight source to the hologram This requirenent can be
met with the vol unme hol ogram described in D1 but
excludes the diffraction neans of the relief type
defined in claim1 which have an opaque profiled
reflective surface. Furthernore, the diffraction neans
nmust be attached to the wi ndow itself and cannot be
attached to a transparent bl ock havi ng convergent
surfaces, as also defined in claim1, which would
distort the rearward view. Hence, the particular
arrangenment of Dl cannot be nodified by including the
di stinguishing features of claiml, ie diffraction
means of the type with phase nodul ation having reliefs
of any profile and |locating the diffraction nmeans on
the rear one of two convergent surfaces including,
between their planes, the |ight source, w thout giving
up the core concept of emtting the light fromthe rear
wi ndow. The skilled person would not, therefore,

consi der such a nodification of D1 even if the

di stingui shing features were known per se.

Docunent D2 is conparable to docunents D4, D5 and D6 in
that it is also concerned with backlighting an LCD
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display. In contrast to the diffuse backlight of these
docunents, however, it produces a backlight having a
strong intensity distribution to the nornmal direction
to the backlight surface by combining a mcro-prism
plate with an overlying thin scattering film A |ight
flux having this normal direction is obtained by
refracting the light incident on the mcro-prismplate
fromthe edge-lighting type light guide, and a fraction
of this directed light flux is scattered by the
scattering filmwhich is said to be "enployed to
elimnate interference pattern of the mcro-prismplate
and LCD s pixel arrangenent pattern”. Thus, this device
is clearly designed for the specific purpose of
backl i ghting an LCD display and will hardly be taken
into consideration for producing a collimted |ight
flux having a defined directional characteristic, as in
t he patent under appeal. Moreover, a replacenent of the
refracting mcro-prismplate by available diffraction
nmeans as described in D1, D10 and D11 for deflecting
the light to the normal direction, which in the case of
the reflection grating of the relief type described in
D11 woul d have to be noved fromthe front surface to
the rear surface of the light guide, would in principle
be possible but raise the question as to how this would
affect the elimnation of interference pattern by the
scattering film It is, therefore, believed that such
nodi fications are theoretically possible but would
require further considerations by the skilled person
whi ch woul d go beyond of what can nornally be expected.

D3 relates to a light-projection device for digital
instrunmentation, the device conprising a transparent
body having a rear mounting surface (5) and a first
reflecting front surface (3) and a second "diffusing”
front surface (4) with prismatic serrations for
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deflecting the reflected light into a sel ected
direction. Thus, this device is designed to generate a
collimated light flux having desired opti cal
characteristics, but any nodification to replace the
refracting prismatic serrations at the front surface by
a reflecting diffraction grating of the relief type at
the rear surface woul d be excluded by the fact that the
light reflected at the first front surface does not

i mpi nge on the rear surface for deflection.

The Appell ant argues that no inventive step could be
recogni sed in a possible difference between any regul ar
reliefs or pattern of the diffraction nmeans and
irregular reliefs of scattering neans because the
diffraction nmeans were described in colum 2, lines 15
to 25 of the patent as being of a known type and
because the skilled person, know ng the superior
characteristics of a reflective diffraction grating of
the relief type fromD10 and D11, would replace the
scattering neans of D6 by such a diffraction grating,
thereby arriving at the subject-matter of claiml.

This argunment is not convincing because the skilled
person knowi ng the diffraction nmeans referred to in the
patent is also aware of the differences between
scattering neans and diffraction nmeans as regards the
collimation of the light. Hence, he would not enpl oy

di ffracti on nmeans, however efficient, if it is desired,
as in the case of the light scattering and reflecting
el ement (34) of D6, to produce a diffuse illum nation
of uniformintensity for backlighting a liquid crystal
panel .

Si nce ot her conbinations of the available prior art are
even | ess indicated, the subject-matter of independent
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claiml1l of the main request is considered to neet the
requi renent of inventive step. This also applies to the
dependent clains referring to further devel opnents of
the device defined in claiml.

Auxi | iary request

Si nce the grounds of opposition do not prejudice

mai nt enance of the patent on the basis of the clains as
granted, it is not necessary to deal with the auxiliary
request .

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

M Dai nese C T. WIson

1370.D



