BESCHVWERDEKAMVERN  BOARDS OF APPEAL OF CHAMBRES DE RECOURS
DES EUROPAI SCHEN THE EUROPEAN PATENT DE L' OFFI CE EUROPEEN
PATENTAMI'S OFFI CE DES BREVETS

nternal distribution code:

A [ ] Publication in QJ

B) [ ] To Chairnmen and Menbers
(@) To Chai rnen

|
(
(
(O[]

(D) [ X] No distribution

Dat asheet for the deci sion
of 2 July 2009

Case Number: T 1724/06 - 3.4.01
Application Nunber: 01400990. 6

Publ i cati on Nunber: 1152484

| PC: HO1Q 13/ 02
Language of the proceedings: EN

Title of invention:
H gh performance nul ti node horn

Applicant:
MacDonal d, Dettw | er and Associ ates Corporation

Qpponent :

Headwor d:

Rel evant | egal provisions:
EPC Art. 123(2)

Rel evant | egal provisions (EPC 1973):
EPC Art. 84, 83, 54(1)(2), 56

Keywor d:

Deci si ons cited:

Cat chwor d:

EPA Form 3030 06. 03
C1503.D



Européisches European Office européen
Patentamt Patent Office des brevets

Beschwerdekammern Boards of Appeal Chambres de recours

Case Nunber: T 1724/06 - 3.4.01

DECI SI ON
of the Technical Board of Appeal 3.4.01
of 2 July 2009

Appel | ant : MacDonal d, Dettwi | er and Associ at es
Cor poration
21025, Trans-Canada Hi ghway
St e- Anne- de- Bel | evue
QC HOX 3R2 (CA

Representati ve: Hof i nger, Rai ner
Pat ent anwal t skanzl ei
Mat schni g & For st huber OG
Si ebenst er ngasse 54
A-1071 Wen  (AT)

Deci si on under appeal: Deci sion of the Exam ning D vision of the
Eur opean Patent Office posted 1 June 2006
ref usi ng Eur opean application
No. 01400990.6 pursuant to Article 97(1)
EPC 1973.

Conposi tion of the Board:
Chai r man: B. Schachenmann

Menbers: G Assi
P. Font enay

C1503. D



-1 - T 1724/ 06

Summary of Facts and Submi ssi ons

C1503.D

The appellant (applicant) |odged an appeal against the
deci sion of the exam ning division refusing European patent
application No. 01400990.6 (publication nunber 1152484).

The exam ni ng division considered the followi ng prior art
docunent s:

(D1) US-A-4,792,814;

(D2) GB-A-2 148 607;

(D3) Electronics Letters, 16 March 2000, Vol. 36, No. 6, B.
Du at al., "Restraint of Unwanted Hi gher-Oder Mdes in
W deband Tracki ng Corrugated Horn", pages 490 and 491;

(D4) EP-A-0 483 686;

(D5) US-A-4,764,775;

(D6) JP-A-54-058336;

(D7) "M crowave Horns and Feeds" by A.D. AQver et al., |EE
El ectromagneti ¢ Waves Series 39, Series Editors: Prof.
P.J.B. Carricoats et al., 1994, London, pages 229-246.

Oral proceedings before the Board took place on 2 July 2009.

The appel | ant requested that the decision under appeal be
set aside and a patent be granted on the basis of clains 1
to 4 filed at the oral proceedings, with the description and
the figures to be adapted.

The wording of claim1 reads as foll ows:

"A multiple beam antenna including either reflectors or |ens
for either transmtting or receiving an el ectromagnetic
signal therethrough, said antenna including a plurality of
mul ti node feed horns (20), each of said plurality of horns
(20) generating a respective beam of said antenna and each
of said horns (20) including a hollow conical structure (22)
for feeding the beam therethrough, wherein the structure (22)
is flaring radially outwardly froma throat section (24) to
an aperture (26), the aperture (26) having a size
constrai ned by presence of adjacent feed horns generating

ot her beans, said structure (22) defining an internal wall
(28) having a plurality of discontinuities (30) for altering
t he node content of the signal, wherein for each of said
horns (20) the discontinuities (30) excite higher order TEln
nodes supported by the aperture size with such anplitude and
phase that each of said horns (20) has an aperture
efficiency greater than that of dual -nbde horns using the
TE11l and TML1 nodes only, over a pre-determnined frequency
range of the signal."

Clainms 2 to 4 depend on claim 1.
The revised version of the European Patent Convention or EPC

2000 entered into force on 13 Decenber 2007. In the present
deci sion, reference is made to "EPC 1973" or "EPC' for EPC
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2000 (EPC, Citation practice, pages 4-6) depending on the
version to be applied according to Article 7(1) of the
Revi si on Act dated 29 Novenber 2000 (Special Edition No. 1
Q) EPO 2007, 196) and the decisions of the Adm nistrative
Counci| dated 28 June 2001 (Special Edition No. 1 QJ EPO
2007, 197) and 7 Decenber 2006 (Special Edition No. 1 QJ EPO
2007, 89).

for the Decision
The appeal is admi ssible.
Amendnment s

Present claim1 is essentially based on claim 10 of the
application as filed with the addition of features
concerning the constraint of the size of the aperture of the
feed horns, the excitation of higher order TEln npodes and
the aperture efficiency of the horns. Wth regard to the
description as filed, the first of these features is

di scl osed on page 1, lines 15-18, the second one on page 9,
lines 9-20 and page 14, lines 1-5, and the third one on page
9, lines 13-16 and page 16, Table 1.

Present claims 2 and 4 correspond to clains 12 and 11 as
filed. Present claim3 is disclosed on page 11, lines 15-23
of the description as filed.

Therefore, the claims on file have not been anended in such
a way that they contain subject-matter which extends beyond
the content of the application as filed (Article 123(2) EPQ

Carity and support by the description

It results fromthe description that the essence of the

i nvention consists in selecting the correct types and

i nteractions of discontinuities in each of the horns feeding
a multiple beam antenna so as to excite higher order TEln
nodes supported by the horn aperture in order to produce an
aperture field distribution that gives the desired high
aperture efficiency of the horn. This was al so Prof.
Bornemann' s understanding in his affidavit of 28 Septenber
2006 filed with the grounds of appeal.

Present claim1 reflects this invention. It concerns a
mul ti pl e beam antenna including a plurality of multinode
feed horns, each of which generates a respective beam of the
antenna. Mreover, it recites all the features necessary for
achi eving high horn aperture efficiency. Thus, each of the
horns includes a hollow conical structure flaring radially
outwardly froma throat section to an aperture, the size of
which is constrained by the presence of adjacent feed horns.
The internal wall of the horns has a plurality of

di scontinuities for altering the node content of the signal
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The discontinuities excite higher order TEln nodes supported
by the aperture size with such anplitude and phase that each
of the horns has aperture efficiency greater than that of
dual - node horns using the TE1l and TML1 nodes only, over a
pre-determ ned frequency range of the signal

It should be noted that the nention of dual -nmode horns using
the TE1ll and TML1 nodes only is necessary for defining a
term of conparison for the increased horn aperture
efficiency according to the invention.

Present claims 2 to 4 do not give rise to any problem

Hence, the clains on file are clear and supported by the
description (Article 84 EPC 1973).

Di scl osure of the invention

The invention must be disclosed in such a way that it
enabl es a person skilled in the art to carry it out. In the
present case, a first question concerns the nodal content
required to optim ze the aperture efficiency, i.e. the
determ nation of anplitude and phase of each node which
shoul d be present at the aperture of the horn in order to
provide said effect. A further question concerns whether the
skilled person can design a plurality of geonetrica

di scontinuities so as to excite higher order TEln nodes
supported by the aperture size with anplitude and phase as
required, so that the horn has high aperture efficiency over
a pre-determ ned frequency range of the signal.

Concerning the determ nation of the appropriate noda
content, the appellant convincingly argued that conmonly
avail abl e conputer software pernmitted to define, for a given
conbi nati on of nodes, the resulting radiation pattern

Al t hough requiring extensive conputation, the determ nation
of proper relative anplitudes and phases was a matter of
trial and error.

Concerni ng the second aspect as to the geonetry of the horn,
the appellant submitted that the application disclosed three
enbodi ments of a high performance multinode horn according
to the invention (Figures 7, 8 and 9). Mreover, the skilled
person was aware of what was comon general know edge in the
rel evant technical field at the tine of filing the
application and had at his disposal the normal nmeans and
capacity for routine work and experinentation. To achi eve

t he desired nodal content, the skilled person would start
froma given configuration of discontinuities on the basis
of his experience, of the generally known physi cal

princi ples underlying the generation of nodes and of the
informati on given by the application. The skilled person
woul d then tailor the performance of the horn by software
anal ysis of the anplitude and phase effect of each node on
the specific pattern required at the horn aperture.
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Anal ytical tools based on software were commonly used in the
technical field because of extensive conputation required
(application as filed, page 10, |lines 21-25). However, the
conmput ati onal work was not part of the invention. The
availability of software tools pernmitted to achieve a result
on a trial-and-error-basis wthout undue burden.

The Board agrees with these subm ssions which are consi dered
to be both credi ble and convi nci ng.

Therefore, the present application discloses the invention
in a manner sufficiently clear and conplete for it to be
carried out by a person skilled in the art (Article 83 EPC
1973).

Novel ty

None of the prior art docunents on file discloses a nmultiple
beam ant enna according to present claiml. The novel feature
consists in that the plurality of discontinuities of each
horn "excite higher order TEln nodes supported by the
aperture size with such anplitude and phase that each of
said horns (20) has an aperture efficiency greater than that
of dual -node horns using the TE1l and TML1 nodes only, over
a pre-determ ned frequency range of the signal"

Hence, the subject-matter of claim1 on file is new over the
avail able state of the art (Article 54(1),(2) EPC 1973).

I nventive step

The appel |l ant substantially submtted that in a nultiple
beam antenna, the skilled person aimng at increasing the
horn aperture efficiency would only consider the solution of
a larger horn aperture which, however, revealed to be of
difficult realization because of geonetrical constraints in
the antenna due to the presence of a plurality of adjacent
feed horns. The invention offered another surprising
solution relying on the excitation of higher order TEln
nodes supported by the horn aperture size. The perfornmance
of a larger horn was thus achieved with a smaller one. This
sol ution was not taught by any of the prior art docunents on
file.

The Board agrees with this evaluation. Indeed, the avail able
prior art docunents do not disclose or suggest a |ink

bet ween the excitation of higher TELn nodes supported by the
horn aperture and the increase of the horn aperture
efficiency over a pre-determ ned frequency range.

D1 di scloses a plural node horn antenna. The docunent

di scusses inprovenents in cross-polarization performance and
pattern symetry by the use of TML1 and TE12 nodes wit hout
generating any unnecessary hi gher node (colum 10, lines 21-
38; clains 1 and 2).
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D2 discloses a corrugated feed horn for a m crowave
reflector antenna. In operation, the horn provides | ow
cross-pol ar performance over a pre-detern ned bandw dth
(Abstract; page 1, lines 83-89; page 2, lines 67-71).

D3 (Introduction and Concl usions) concerns a node filter for
restraini ng unwant ed hi gher-order nodes in a w deband
tracki ng corrugated horn in a shipboard antenna. The

envi saged wor ki ng nodes are the TE1ll and TE21 nodes. By
using the node filter, an inprovenent in cross-polarization
i s obtained.

D4 concerns a multiple beam antenna system The docunent
does not provide information on nodal content of the horns.

D5 discloses a nultiport multinode feed horn for a reflector
type antenna. The horn is arranged to generate and conbi ne
preferred nodes such as TE10, TE20 and EML1l. Undesired

hi gher order nodes are suppressed. Miltiple beans are

obtai ned, each in a different pointing direction (Abstract;
colum 4, lines 6-42; Figures 1 and 2A).

D6 shows in Figure 2 a plural node horn antenna
corresponding to that shown in Figure 3 of D1 (colum 2,
lines 31-68) as prior art (conmunication dated 28 Decenber

2005, page 2, point I1.1). The horn relies on the control of
nodes TML1 and TML2 for obtaining good radiation pattern
over a wide band (D1, colum 2, lines 62-68).

D7 is an extract froma book concerning mcrowave horns and
feeds. As Prof. Shafai, a co-author of the book, submtted
in his declaration of 26 Septenber 2006 filed as Annex 1
with the grounds of appeal, the nunerous statenents on
aperture efficiency inprovenent with nultinode horns

(pages 229, 230, 234 and section 8.4.2) referred to the
aperture efficiency of the reflector antenna, not the
aperture efficiency of the nultinode horn. The Board has no
reason to doubt this statenment. Thus, the disclosure
concerning the desirability of adding higher order nodes, in
particul ar the nodes TE12 and/or TML2, with appropriate
anpl i tude and phase (page 229, |lines 12-16; page 234, | ast
par agr aph; page 238) should be read in the light of the
under st andi ng nenti oned above. A horn using these nodes
(TE12 and/or TML2) can produce a copol ar mai n beam whi ch has
a flatter top and a steeper falloff. This would entai
reduced, not enhanced, horn aperture efficiency which in
turn inplies increased reflector aperture efficiency. |ndeed,
such a flattened beam provides a nore uniformillunination
of the reflector (Prof. Shafai's declaration of 26 Septenber
2006 confirmed by Prof. Bornenann's affidavit of

28 Sept enber 2006, page 5).

I n concl usion, none of these docunents teaches that the
di scontinuities of the horn can be used to excite higher
order TEln nodes supported by the horn aperture so as to
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i ncrease the horn aperture efficiency over an operating
bandwi dt h.

Hence, the subject-matter of claim1l on file involves an
inventive step (Article 56 EPC 1973).

It is noted that the argunments nentioned in the decision
under appeal are not relevant with regard to the clains on
file which substantially differ fromthose underlying the
appeal ed decision. In particular, the examning division's
concl usions are based on the assessnment that the then

cl ai med subject-matter was nmainly characterized by a result
to be achieved and included non limting features (Reasons,
point I1.1). This assessment is not valid for the present
clainms due to their anmended wordi ng.

Before grant of a patent the description has to be adapted
to the amended clainms on file.
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Or der

For these reasons it is decided that:

The deci sion under appeal is set aside.

The case is renitted to the exanmining division with the order to
grant a patent on the basis of clains 1 to 4 filed at the oral

proceedi ngs on 2 July 2009, with the description and the figures to
be adapt ed.

The Registrar: The Chai r man

R. Schumacher B. Schachennmann
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