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Summary of Facts and Subm ssi ons

2704.D

Eur opean patent No. 0 269 426 was granted on 29 April 1992
on the basis of European patent application
No. 87 310 384.0.

An opposition was filed 22 January 1993 requesting the
revocation of the patent in its entirety on the ground that
t he subject-matter of the clainms as granted | acked novelty
and an inventive step (Articles 100(a), 52(1), 54 and 56
EPC). Inter alia the follow ng docunents were cited:

E4: EP-A-202-978,

E8: US- A-4-425-891.

At the conclusion of oral proceedings held on 17 January
1995 the Opposition Division announced that the opposition
was rejected. The grounds for this decision were

conmmuni cated to the parties on 30 January 1995.

On 22 March 1995 the opponent filed a notice of appeal
agai nst this decision and paid the prescribed appeal fee.
Cancel l ation of the decision and revocation of the patent
inits entirety were requested, with an auxiliary request
for oral proceedings. A statenent setting out the grounds
of appeal was subsequently filed on 31 May 1995.

The respondent (proprietor) requested that the appeal be
rejected and made an auxiliary request for oral

proceedi ngs.
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In a communi cation pursuant to Article 11(2) of the Rules
of Procedure of the Boards of Appeal, dated 6 May 1996, the
Rapporteur took the view that docunents E4 and E8 were the
nost relevant; it would be necessary, in the context of

oral proceedings, to consider how the skilled person would
i nterpret these docunents in the |ight of the general

knowl edge as to the features of automatic gain control
circuits and having regard to what the skilled person woul d
under stand by an "average" signal and by "snoothing or

I ntegration".

Prior to the oral proceedings, on 4 June 1996, the
appellant filed new argunents and drew the Board's

attention to a new docunent:

E10: DE-A-3 342 466.

It was argued that this docunment disclosed nore of the
features of Claim 1l than the docunents on file and that the
subject-matter of Claim 1l differed fromthe discl osure of
E10 only in that the claimpreanble specified that the

out put level of the rectified and integrated signal was
conpared with a reference | evel, whereas in E10 a band-pass

filtered signal was subject to conparison

In a letter received on 1 July 1996 the respondent filed a
revised set of clainms and argued that the subject-mtter of
the revised Claim1l was new and i nventive having regard to
the cited prior art, including the newly cited

docunent E10.
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Oral proceedings were held on 5 July 1996.

The appel |l ant (opponent) requested that the decision under
appeal be set aside and the patent be revoked in its
entirety. The respondent (proprietor) requested that the
appeal be dism ssed and the patent naintained in anmended

form

At the oral proceedings, the appellant argued that the
skill ed person knew that in any practical knock detection
systemit was essential to distinguish knocking signals
from a variabl e background noise | evel. The prior art
showed how t he background signal was usually derived: E4,
E8 and E10 all showed the formation of a background, mean,
signal which was used to control a variable-gain anplifier.
Such AGC circuits were well-known. E4, with respect to
which Claim 1l was apparently delimted, showed all the
features of the claimpreanble and additionally the use of
control neans to nmeasure the output of a rectifying and
integrating circuit. Admttedly the integrating circuit was
an optional feature and referred only to "parti al

i ntegration”, but the skilled person was taught that an

I ntegrator could be used in the circuit. It was self-
evident that any such integrator had to be reset at regular
intervals. In E4 the control neans determ ned a background
average signal by means of a peak detector circuit and

i ntegrator, and it was self-evident that the background
average woul d be disturbed if knock signals were allowed to
I nfluence the average. The subject-matter of Claim1l
accordingly | acked an inventive step. A simlar conclusion
could be drawn starting out fromE10. In this docunent the

AGC | oop was formed by a rectifier and integrator in the
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Figure 1 enbodi ment, and by a Schmtt trigger and
integrator in the Figure 2 and 3 enbodi nents; in the
context a Schmitt trigger was equivalent to a rectifier. A
background average was accordingly derived. E10 explicitly
di sclosed that in the presence of a knock condition the AGC
| oop was opened, so that the background average was not
affected. A further switch ensured that the knock signal
was only passed to the control means during a certain part
of the cycle. In the Figure 3 enbodi nent a m croprocessor
was used to count pulses and to indicate a knock condition
when t hree successive pul ses were received, i.e. an

i ntegrating function was perfornmed. Although E10 di scl osed
separate AGC and signal processing paths the claimdid not
make adequately clear that it was restricted to a single

such pat h.

The respondent's counter-argunents may be sunmari sed as
fol |l ows:

E4 did not show a rectifying and integrating circuit within
the meaning of Claim1; the circuit 40 was shown in dashed
lines as an optional alternative and referred only to
"partial integration"; it seened likely that what was

i ntended was a high frequency noise filter. The main signal
path to the conparator did not have an integrator which was
reset after successive tinme periods. Mreover, the AGC | oop
had a peak detector the output of which was integrated.
There was no suggestion that this peak detector could be
omtted or replaced by an averaging circuit. E4 therefore
did not disclose the formation of a background average
within the nmeaning of Claim 1. Moreover, since no true

averaging was present in the main signal path it was
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possi bl e for noise pulses to generate fal se readings at the
conparator. This was also true of docunent E8 which al so
showed separate branches for the main signal and the AGC or
background reference. The main signal path did not include
a rectifying and integrating circuit as in Claim1. This
was al so true of E10, which provided no rectifying or
Integrating circuit in the main signal path. Because of
this, noise in the main signal path could be interpreted as
a knock condition. Although it was true that the Schmtt
trigger shown in the AGC | oop effectively provided a
rectifying function, the background | evel would be

I nfl uenced by the presence of this device and | ow I evel

signal s woul d not be passed and averaged.

Claim 1l reads as foll ows:

"A knock detection system for an internal conbustion
engi ne, conprising an input (IN) for receiving a signal
froma vibration sensing transducer, a vari abl e-gain
amplifier (S2) connected to said input, a rectifying and
integrating circuit (S4, S5) connected to the output of the
anplifier, control neans for conparing the output |evel of
the rectifying and integrating circuit (S4, 35) with a
reference to determne if the engine is in a knock
condition, and a feedback circuit for controlling the gain
of the variable-gain anplifier (S2) in dependence upon
variations in the output |evel of the rectifying and
integrating circuit (S4, S5) characterised in that the
rectifying and integrating circuit (S4, S5) is controlled
by the control means to rectify and integrate the output of
the variable-gain anplifier (S2) over successive tine

periods, and the control means nmeasures the output |evel of
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the rectifying and integrating circuit (S4, S5) at the end
of each said time period to provide successive readi ngs and
then each tinme resets the integrator (S5) of said
rectifying and integrating circuit, each said reading being
conpared with said reference to determne if said reading

i ndi cates a knock condition in the engine, in that said
control neans includes nmeans for determ ning a background
average of said readings over a period of tinme, said
background average being formed as an average of said

readi ngs prevailing in the absence of any knock condition
of the engine being detected, and in that the feedback
circuit controls the gain of said variable-gain anplifier
(S2) in dependence upon said background average."

Reasons for the Decision

2704.D

The appeal conplies with Articles 106 to 108 and Rule 64
EPC and is, therefore, adm ssible.

The anended cl ai ns are adequately clear, supported by the
description, and do not include subject-matter going beyond
t he disclosure of the original docunments. The requirenents
of Articles 84 and 123(2) EPC are accordingly nmet.

Adm ssibility of late-filed docunent

Docunment E10 was cited for the first tinme in the letter
fromthe appellant received on 4 June 1996, i.e. sone

3% years after the filing of the opposition. Although the
respondent did not object to its filing, the Board has

consi dered whet her the docunent is of sufficient rel evance
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as to justify its introduction into these proceedi ngs.

The docunent has apparently caused the respondent to revise
Claim1l in order to distinguish clearly fromits

di scl osure. In these circunstances, and in the absence of
any indication of a wilful abuse of procedure, the Board is
of the opinion that E10 should be admtted to the

proceedi ngs.

The nmere fact that a late-filed docunent is admtted to the
proceedi ngs does not nmean that the case nust automatically

be remtted to the first instance for further

consideration. It is the established case | aw of the Boards
of Appeal that where the Board comes to the concl usion that
the disclosure of a docunent is not such as to prejudice

t he mai ntenance of the patent, the Board itself nay exam ne
and decide the matter under Article 111(1) EPC (T 326/ 87 QJ
EPO 1992, 522, Reasons 2.2; T 416/87 OJ EPO 1990, 415,

Reasons 9).

Background to the invention

The patent is concerned with the detection of a knock
condition in an internal conbustion engi ne. When the
ignition of an internal conbustion engine is advanced too
far, premature ignition will take place and a knock
condition will arise having a deleterious effect on engine
life. It is clear fromthe nunmerous prior art docunents
that it has for many years now been an aimto aneliorate
this condition by the detection of a knock condition using
el ectroni c neans and the subsequent retardation of the

engine ignition to end the knock condition. It is conmon
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knowl edge in the art that a knock condition can be detected
by neans of a sensor which delivers a signal in the
acoustic range, a frequency of 7 kHz being mentioned in E8
and a range of 5 to 8 kHz in E4. A difficulty with arises

i n knock detection systens is distinguishing the knock
condition from other engine noise; compn to the docunents
cited in this decision is the provision of an automatic
gain control loop and of filtering so as to distinguish a
signal representative of a knock condition from normal

engi ne noi se.

| nventive step

It was common ground at the oral proceedings that the two
nost rel evant docunents are E4 and E10; although E8 was

al so discussed it was clear that this document did not show
as many of the features of Claim 1l as the previously

menti oned docunents.

Turning first to E4, this docunent discloses a knock
detection systemin which, referring to Figure 1, the
signal froma sensor is passed through a variabl e-gain
anplifier 18, band-pass filtered 20 and rectified 22. The
rectified signal is optionally passed through a "parti al

I ntegrator” 40 and then on the one hand passed directly to
conparator 26 where it is conpared with a reference forned
by an integrated 36 and wei ghted 24 signal derived from a
reference voltage 32, fromthe signal supplied to the
conparator, and fromthe band-pass filtered and rectified
signal, and on the other hand by way of a peak detector 28
and integrator 30 to the variable-gain anplifier 18 to form
the AGC | oop. Although it was asserted by the appell ant
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that the "partial integrator” 40 in conmbination with the
rectifier 22 forms a rectifying and integrating circuit
within the neaning of Claim1l, the Board notes that the
enmbodi ment of this circuit discussed at page 5, lines 10 to
21 of E4 provides a filtering rather than an integrating
function; it is also noted that the value of the so-called
I ntegrating capacitor across operational anplifier 42 of
Figure 2 is 150 picofarads, a value so | ow as to exclude
any practical integrating function at the frequencies
concerned. The Board considers that this circuit
constitutes a filter, rather than an integrator in the
sense used in the claim It is noted also that the AGC
circuit provides for peak detection rather than averaging
of the background signal. It appears that the effect of the
peak detector is to weight the AGC signal towards higher
anpl i tude conponents, so that the signal controlling the
vari abl e-gain anplifier is not a background average w thin
the neaning of Claim 1. Nor does the E4 circuit appear to
make any provision for distinguishing between the
background signal and a knock signal, so that the AGC w ||

be affected by the latter.

The Board accordi ngly concludes that the skilled person
woul d not be |lead by the disclosure of E4 to provide a

knock detection systemas claimed in Claim1

Turning now to E10, this docunent discloses three

enbodi mrents of knock detection system of which the nost
relevant is that of Figure 3. In this enbodi nent the output
of a sensor 1 is supplied to a variable-gain anplifier 27,
the AGC | oop of which is formed by a Schmtt trigger 23, a
switch 20 and an integrator 8. By nmeans of the AGC | oop a
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background average signal is derived which is uninfluenced
by a knock condition, the switch 20 being opened in the
event of a knock signal. In the Board' s view the skilled
person woul d appreciate that Schmtt trigger 23 perforns
essentially the function of a rectifier; indeed, in the
Figure 1 enbodi ment a diode is shown in this position. A
rectifying and integrating circuit connected to the out put
of the variable-gain anplifier is accordingly known from
E10. In the main signal path the signal is band-pass
filtered 3 and supplied to a conparator 4, the output of

whi ch feeds a m croprocessor 9. M croprocessor 9 provides a
knock condition signal at 12 when three successive pul ses
are registered by conparator 4 during that part of the

i nternal conbustion cycle when knocking can take place. It
I's noted that in the Figure 2 enbodi nent the m croprocessor
is replaced by a switch which is closed during the rel evant
part of the cycle and an integrator 22; the Board considers
that the function of m croprocessor 9 in counting pul ses

is, in the context, effectively an integrating function.

The output of the rectifying and integrating circuit 23,
20, 8 is only used to control variable-gain anplifier 2 and
I's not supplied to the control nmeans for conparison with a
reference; nor is this circuit controlled by the control
means. Although an output 13 is shown fromthe rectifying
and integrating circuit, it is clear fromthe description
at page 9, lines 16 to 18 of E10 that this is a background
average output. The description does not indicate how this
out put is used. The m croprocessor 9 serves to control the
switch 20 to prevent the background average being affected
by knocking; this is not however control in the sense of

Claiml to rectify and integrate the output of the
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vari abl e-gain anplifier over successive tinme periods. The
remai ning feature in Claim1l is that the integrator is
reset at the end of each tine period. As noted above, the
m croprocessor 9 can be considered an integrator and nust
self-evidently be reset at the end of each tine period

since it counts pul ses.

The di sclosure of E10 accordingly differs fromthe clainmed
subject-matter in that according to the claimthe output of
the rectifying and integrating circuit in the AGC | oop
(although this latter expression is not used in the claim
Is used as the detection signal for the knock condition. In
E10 on the other hand the output of the rectifying and
integrating circuit merely provides a background signal for
gain control, a separate circuit being used for detection
This, separate, circuit can be considered a rectifying and
Integrating circuit inits ow right since it conprises the
conparator 4, which is a Schmtt trigger and as noted above
can be considered a rectifier, and the m croprocessor 9

whi ch serves as an integrator. The question to be answered
I's accordingly whether the skilled person, given the

di scl osure of E10 woul d appreciate that these two circuits
could be conbined in a single circuit, with the control
means providing not only the knock detection signal but

al so the AGC control signal. The Board takes the view that
such a nodification of E10 would not be obvious to the
skill ed person. Although there are clearly certain
simlarities between the two signal paths in the Figure 3
enbodi nrent of E10, both showing in effect a rectifying and
integrating circuit, the skilled person is taught to
provide in the one path a background average signal from

whi ch the knock signals have been filtered. In accordance
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with the patent however, the systemresponse tine is such
that knock pul ses are still present in the rectifying and

i ntegrating signal and separation of the conponents into a
background signal and a knock signal takes place within the
control neans thensel ves. Equally, though the replacenent
of discrete electronic conponents by software is a well -
known ai m of industry the Board does not consider that the
skilled person seeking to inplenment such a software system
woul d have any reason to conbine the two signal paths known
fromEL1O into a single path; it would appear rather that
any software inplenentation would maintain the two separate

si gnal paths.

The subject-matter of Claim 1 accordingly involves an

I nventive step having regard to the disclosure of E10.

The Board has consi dered whet her the skilled person would
have any reason to nmodify the disclosure of E10 in the

i ght of other docunents cited in the course of the
opposition and appeal proceedi ngs. Although it was
suggested by the appellant that the E4 disclosure would

| ead the skilled person to nodify the Figure 3 enbodi nent
of E10 by providing a commpn rectifying and integrating
circuit in the main signal path prior to either derivation
of the AGC signal or detection of a knock condition, for
the reasons noted above in connection with E4 the Board
does not consider that this docunent discloses a rectifying
and integrating circuit in the aforenentioned path. Even if
for the sake of argunent such a path were assunmed to be
present, it is not clear why the skilled person should
pluck this particular feature out of E4 and nodify the E10
di scl osure to take account of it. Attention was also drawn
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to the disclosure of E8, in particular Figure 6, which
shows a rectifying and integrating circuit. It is however
clear that this docunent al so discloses a provision of two
separate signal paths, one for the AGC and one for the main
signal, the resultant output signals being conpared in
order to detect pulses which rise above the background

| evel . The Board does not consider that the skilled person
woul d be I ead by the disclosure of E8 to nodify either the
E4 or E10 circuits in such a manner as to arrive at the

cl ai med subject-matter

It follows accordingly that the appeal nust be dism ssed.

The Board notes that the description has not been nodified
to bring it into line with the revised clains. It is
accordingly necessary to remt the case to the Opposition
Division for the introduction to the description to be
amended to acknow edge docunment E10 and for the description
of the preferred enbodi ment, particularly at colum 3,
lines 20 to 31, to be anended to nake clear that the use of
t he background average as the criterion governing the gain
of the variable-gain anplifier is an essential rather than

an optional feature.
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O der

For these reasons it is decided that:

1. The appeal is dism ssed.

2. The case is remtted to the Opposition Division with the
order to maintain the patent on the basis of Clains 1 to 6
as filed on 1 July 1996, with the description to be anmended

and the draw ngs as granted.

The Regi strar: The Chairman:

M Ki ehl P. K. J. van den Berg
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