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Summary of Facts and Subm ssi ons

Thi s appeal is against the decision of the Opposition
Division to reject an opposition against European
patent No. 322 679.

. The opposition proceedings were primarily concerned
with the novelty of claim1l, the sol e independent
claim The opponent had cited the follow ng three
docunent s:

OL: Journal of the Audio Engineering Society;, Part I:
Vol . 19, No. 5, May 1971, pages 382 to 392;
Part I1: Vol. 19, No. 6, June 1971, pages 471 to
483 (A.N. Thiele)

2: Audi o Engineering, Vol. 35, No. 8, August 1951,
Pages 20 to 22, 54 and 55 (W d enents)

a3: US-A-3 037 081

L1l The Opposition Division held that claim1 was novel. It
additional ly indicated, although the objection had not
been rai sed by the opponent, that the subject-matter of
claim1 invol ved an inventive step. Consequently the
opposition was rejected and the patent maintained
unamended.

I V. The appel | ant (opponent) | odged an appeal against this
deci sion and paid the prescribed fee; it was requested
that the decision under appeal be set aside and the
patent revoked. A statenent of grounds of appeal was
subsequently filed, maintaining the objection of |ack
of novelty on the basis of the documents considered by
the Opposition Division. The respondent (patentee)
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agreed with the findings of the Opposition Division and
requested that the appeal be rejected and the patent

mai ntai ned as granted. Both parties nade auxiliary
requests for oral proceedings.

In a comuni cation the rapporteur, on behalf of the
Board, inter alia queried the neaning of certain terns
used in claiml, in particular "active servo driving"
and "counteraction force". In addition to the issues
for discussion at the oral proceedings the

conmuni cation drew attention to the "Quidance for
parties to appeal proceedings and their
representatives”, QJ EPO, 1996, 342, point 3.3, which
states that a party wishing to submt anendnents to the
pat ent docunents in appeal proceedings should do so as
early as possible and that the Board may disregard
amendnments not submitted in good time prior to ora
proceedi ngs, as a rule four weeks before the set date.

Oral proceedings were held on 18 July 2000. The parties
mai ntai ned their requests until the closing nonents of
t he proceedings, at which tinme the respondent requested
perm ssion to submt an auxiliary request containing an
amended claim 1. He stated that this anmended cl aim
cont ai ned wordi ng whi ch made the technical effect

achi eved by the invention clearer and was intended to
clarify the claimrather than Iimt its scope. The
appel  ant objected that the respondent had had anple
opportunity to anend the clains before the oral
proceedi ngs but had failed to do so; the sumons to
oral proceedings stated that anmendnents shoul d be
submitted in good tinme and this had not been done.

The Board refused permi ssion for the respondent to file
an auxiliary request. The Board' s deci sion was
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accordingly taken on the basis of claim1l as granted,
whi ch reads as foll ows:

"An acoustic apparatus conpri sing:

a resonator (10) having a resonance radiation unit
(11, 12) for radiating an acoustic wave by resonance;

a vibrator (20) having a diaphragm (21) constituting a
part of said resonator (10) and disposed in said
resonator (10); and a vibrator drive neans (30) for
driving said vibrator (20), the vibrator (20) being in
turn arranged for driving the resonator (10);
characterized in that

the vibrator drive neans (30) is arranged to exert an
active servo driving of the vibrator (20) in such a way
that the drive current is correspondingly increased or
decreased in order to substantially cancel a
counteraction force fromair in the resonator (10) to
t he di aphragm (21), said counteraction force being
caused in response to the driving of said resonator
(10) by said vibrator (20), so that the resonator be
assuned to receive a drive energy froma drive source
in parallel with and i ndependent of the vibrator in
terms of the equivalent circuit.”

Reasons for the Decision

2112.D

Late-fil ed anendnent

As noted in the summary of facts and subm ssions at
point V, at the end of the oral proceedings the
respondent sought permi ssion to submt an auxiliary
request with an anmended nmain claim
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The Board exercised its discretion to refuse to adm t

t he amended claimfor two reasons: firstly, the
amendnment was said to be intended to clarify the claim
rather than limt its scope; since the Board was able
to construe claim1l as granted further clarification
was not consi dered necessary; and secondly, the
amendnent was as noted proposed in the closing nonents
of the oral proceedings rather than filed at |east four
weeks in advance as specified in the "CGuidance for
parties to appeal proceedings and their
representatives"” referred to in the rapporteur’'s
conmuni cation. Consequently, neither the appellant nor
the Board were in a position to study the anendnents
adequately. G ven these circunstances the Board
concluded that it should not exercise its discretion to
admt the proposed auxiliary request.

Background to the invention

I n | oudspeaker systens it is known to inprove the
performance by providing a resonant cavity adjacent the
sound transducer. One exanple of such a resonant cavity
is a bass reflex box, which the patent refers to as a
"Hel mholtz resonator”. Such a device, in its sinplest
form consists of a cavity with a sound transducer
formng part of one wall and wi th an openi ng connected
to the outside world by way of a neck portion; by

adj ustnment of cavity volune, area of the opening and

| ength of the neck the resonant frequency can be
adjusted. In the patent the sound transducer may be a
known novi ng coil speaker but various other transducers
are al so described; the patent refers, as does the
claim to a "vibrator" rather than a transducer

The problem said to be solved by the clained invention



2.3

2.4

2112.D

- 5 - T 0382/ 99

is that of making the resonant cavity as conpact as
possi bl e; the patent seeks to decouple the transducer
fromthe cavity such that the two can be considered as
separate entities and the design of one has no effect
on the other.

In order to achieve this decoupling the patent
considers the equivalent electrical circuit of the
system conprising the transducer and cavity; Figure 1b
shows the basic equivalent circuit, conprising the

i nternal inpedance of the transducer Z, said to consist
primarily of the resistance of the voice coil in the
case of a noving coil speaker, and inpedances Z, and Z,
respectively representing the physical characteristics
of the transducer and the resonator. The inpedance Z, is
a parallel tuned circuit whilst inpedance Z, is a
series-resonant circuit. It is apparent that in such an
arrangenent any change in current in either Z, or Z
wi Il necessarily influence the current in the other,
i.e. a change in the physical characteristics of the
transducer will influence the resonator and vice versa.

In accordance with the patent this problemis overcone
by the provision of a driving arrangenent having a
negati ve i npedance, ideally perfectly matching the

i nternal inpedance Z, of the transducer. It wll be
apparent that if such a match can be achi eved the

equi valent circuits Z, and Z, will be fed by a constant
vol tage source, so that a change in one circuit wll
have no effect on the other circuit. In other words, by
provi ding a negative inpedance matching the transducer

i nternal inpedance, the physical characteristics of the
transducer and resonator can be decoupl ed, allow ng
easi er design of each.
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In the patent the negative inpedance is generated by
means of an anplifier circuit incorporating a current
proportional positive feedback | oop. Although positive
f eedback runs the risk of giving rise to oscillation

t he patent makes clear that so |long as the negative

i npedance generated by this circuit is less than the

i npedance of the transducer, oscillation will not
occur. In the exanple given in the patent, see

colum 10, lines 14 to 39, the preferred val ue of
negati ve resistance for a transducer in the formof a
movi ng coil speaker having an internal resistance of 8U
is -4U, i.e. the conpensation provided is 50%

Interpretation of claiml

The characterising part of claim11 includes expressions
which are not apparently ternms of art and which are

not clear in thenselves. It has accordingly been
necessary for the Board to interpret these expressions
in the light of the description, Article 69 EPC

The claimstates that the "vibrator drive neans”, i.e.

t he transducer power source, is arranged to exert an
"active servo driving” of the vibrator, i.e.

transducer, "in such a way that the drive current is
correspondi ngly increased or decreased in order to
substantially cancel a counteraction force fromair in
the resonator to the diaphragnmi. The expression "active
servo driving" is not used el sewhere in the patent
other than in the introductory statenent of invention.
The Board understands a "servo"” to be a systemin which
the response is determined by the difference or error
between a set point and the driving signal; the patent
nowhere refers to a set point or reference. However, at
colum 11 lines 4 to 12 the expression "active servo"
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is used in brackets after a statement to the effect
that the transducer is perfectly danped and its
response to a driving signal is not affected by any
external force; in other words, the transducer is
decoupl ed fromits surroundings, in particular the
resonator. This passage occurs imredi ately after the

di scussion of the use of a negative inpedance to effect
decoupl i ng between the transducer and resonator, so
that the reference to "active servo driving" should
apparently be interpreted as neaning that the vibrator
drive neans is arranged to drive the vibrator in such a
way that the drive current to the vibrator is

i ndependent of the effects of the resonator, i.e. the
vi brator is decoupled fromthe resonator

The remai ning features of the claimdo not appear to
define additional limtations but rather to describe in
ot her words what is inplicit in the "active servo
driving". Thus, the statenent in the claimthat the
"counteraction force" is "caused in response to the
driving of said resonator by said vibrator" again seens
to be referring to a coupling between the resonator and
the vibrator which it is desired to avoid.

The final clause of the claim nanely that the
resonator is "assuned to receive a drive energy froma
drive source in parallel with and i ndependent of the
vibrator in terns of the equivalent circuit"” has caused
the Board sonme difficulty. It is not possible to
identify any further source of drive energy in either
the preferred enbodi nents or the equivalent circuit.
Thi s wordi ng appears rather to be intended to enphasise
that the acoustic transducer is fed in such a way that
conpensation is provided for the effects caused by the
resonator. In other words, it repeats in different
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wording the reference to the drive current being
"correspondi ngly increased or decreased in order to
substantially cancel a counteraction force fromair in
t he resonator to the diaphragni.

The Board accordingly concludes that claiml is in fact
nmerely characterised by driving the transducer in such
a way as to "substantially cancel” or decouple

i nteraction between the transducer and resonator. This
is done in the preferred enbodi ments by the provision
of a negative inpedance; the patent as a whol e contains
no ot her manner in which such cancellation or
decoupling m ght be effected. Although it is apparent
fromthe description, see in particular colum 6 at
lines 7 to 39, that perfect decoupling is only obtained
when the negative inpedance of the source is equal to
the real inpedance of the transducer, in view of the
concl usi ons on novelty reached bel ow the Board has not
found it necessary to decide whether "substantially
cancel " includes a partial cancellation as disclosed at
columm 10 lines 14 to 39.

Novelty of claim1l

In the Board's view the single nost rel evant docunent
is @, published in 1951. @2 is concerned with
providing a high danping ratio, in effect a | ow out put
i npedance, in a | oudspeaker anplifier wthout the
requirenent for a | arge degree of negative feedback
Page 20, left hand colum, states that the described
met hod permts a danping ratio "right up to infinity
and beyond” in order to provide "theoretically perfect
speaker di aphragmcontrol”. The Board understands this
to mean that the speaker responds perfectly to the
driving signal, which inplies that its output is not
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i nfluenced by factors such as the cavity to which it is
coupl ed. Page 21, left hand columm states that this is
achi eved by providing a negative inpedance at the
anplifier output termnals which subtracts fromthe
speaker voice-coil inpedance; matching the two

i npedances is said to elimnate the effects of the
|atter. Such negative inpedance is said at page 21,

| eft hand and central colums, to be obtainable by the
provi sion of current-proportional positive feedback,
with the result that "the voice-coil inpedance is
exactly matched by the negative inpedance of the
anplifier and theoretically perfect danping is

achi eved". From pages 54 and 55 it can be seen that the
use of positive feedback with a bass-reflex cabinet is
envi saged.

Turning now to the wording of claim1, O2 discloses
acoustic apparatus conprising a resonator in the form
of a bass-reflex cabinet for radiating an acoustic wave
by resonance. A vibrator in the formof one or a
plurality of |oudspeakers is provided, the standard
arrangenent being that the speaker or speakers are
nounted on the bass reflex cabinet so that they in
effect constitute part of the cabinet and are disposed
init. The Board therefore considers that the
conventional arrangenment of bass-reflex cabinet and
speakers inplied by O2 satisfies the preanbl e of
claim1.

As noted at points 3.2 to 3.5 above, the characterising
part of claim 1l can be reduced to the requirenment that
the vibrator is driven in such a way as to decouple it
fromthe resonator. The only means disclosed in the
patent for achieving this is negative resistance at the
drive anplifier output. O2 provides a negative
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resistance at the drive anplifier output in order to
obtain "theoretically perfect speaker diaphragm
control™ with perfect danping. The Board accordingly
concludes that if the skilled person were to provide a
negative resistance for the speaker drive anplifier of
a conventional bass reflex systemso as to
substantially cancel the speaker voice coil resistance
he would arrive at the clainmed arrangenent. Nothing can
be identified in claiml which constitutes a limtation
di stingui shing the subject-nmatter of the claimfromthe
di scl osure of Q2. The subject-matter of claim1l
accordingly | acks novelty having regard to the

di scl osure of docunent 2, Articles 52(1) and 54 EPC.

The sane result could have been obtained starting out
from docunent OLl. This docunent is also concerned with
bass-refl ex speaker systens and di scl oses at page 385,
see Figure 4, an equivalent electrical circuit in which
t he transducer physical characteristics are represented
by a parallel tuned circuit and the resonator
characteristics by a series tuned circuit, in other
words the sanme electrical equivalent circuit as in
Figure 1B of the patent. Ol is particularly concerned
with control of frequency response and refers at

page 386, right hand colum to a paraneter which "can
cause trouble if space is limted". The sanme passage
states that if a high Qis required "a negative out put

i npedance (i.e. of the anplifier) will be required".
Page 475 di scusses how this can be achi eved and
suggests in the right-hand colum a cancellation of 60%
of speaker inpedance. The Board concl udes that the
arrangenment of Ol is that clained in claiml.

The respondent took the view that the wording of
claim11 should be read in a much nore specific sense.
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It was argued that the invention was based on an
appreciation not present in the cited art, nanely that
the vibrator and resonator could be designed as

conpl etely separate systens, wi thout reference to each
other, by the provision of the means set forth in the
claim This was in the context of a system having a
very | ow resonator volunme, the cited documents having
little to say about the solution to this problem

| ndeed, the discussion of bass reflex speakers at

page 54 of Q2 referred to "six 15 inch speakers in a
bass-reflex cabinet”. This was quite different to the
arrangenent of the invention.

The Board accepts that the problemwhich the clained
invention is said to solve is that of nmaking the
resonat or as conpact as possible; this is not however
reflected in the wording of claim21. Mreover, although
it may be an effect of the technical neans used that

t he design of the vibrator and resonator can be
decoupl ed from each other, this decoupling is nerely a
result of the use of a negative drive inpedance.

I n essence, the Board takes the view that whatever the
wording of the clains all that is disclosed in the
patent is the use of neans which are known in the prior
art, namely the provision of a negative drive inpedance
to conpensate for the transducer internal inpedance.
There is no teaching in the patent as a whol e which
goes beyond this.

these reasons it 1s decided that:
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1. The deci sion under appeal is set aside.

2. The patent is revoked.

The Regi strar: The Chai r man:

M Ki ehl P. K J. van den Berg
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