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Summary of Facts and Subm ssi ons
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The appel | ant (=patentee) appeal ed agai nst the deci sion
of the opposition division to revoke European patent
nunber 485135 (application nunber 91310158.0). The

pat ent concerns a nmagnetic flowneter

In its decision, the opposition division nmade reference
inter alia to the follow ng docunents:

D7 US- A-4 357 835

D10 Tietze, Schenk, "Hal bleiter-Schaltungstechnik", 9,
Berlin, 1989, Introduction and pages 926-929.

The opposition division found that the subject matter
of claiml attached to its decision |acked an inventive
step in view of docunments D7 and D10. Features

i nvol ving voltage to current conversion and current to
vol t age conversion, while novel over docunent D7 are,
as denonstrated by docunent D10, conventional in
solving problens with voltage transm ssion over

di stance. The division also nmentioned that other
docunents in the prior art give a hint to applying a
conversion principle to el ectromagnetic fl owreter

syst ens.

In its notice of appeal, the appellant requested
setting aside of the decision and mai nt enance of the
patent as granted or in anended form In its statenent
setting out the grounds of appeal, the appellant argued
agai nst the other docunents in the prior art nentioned
by the opposition division as not giving any hint
towards applying the techni que disclosed in docunent
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D10 to the el ectromagnetic fl owneter of docunent Dr.
Oral Proceedi ngs were requested should the board be
unabl e to accede to the request of the appellant.

| V. Oral proceedi ngs were appointed for 25 Novenber 2003
consequent to the auxiliary request of the appellant.
In a comuni cation attached to the sumons, the board
commented inter alia that it was not clear upon which
clainms the requests of the appellant were based. It
seened that only the claimas granted was specified in
t he appeal. Furthernore, the appeal was concerned
largely with prior art not essential to the reasoning
of the opposition division |leading to its negative
concl usi on. The reasoning involved rather nore
considering it obvious to use a conventional solution,
such as that disclosed in docunent D10, for problens
associated with transmtting voltage over a
transm ssion |ine. The board doubted whet her any
inventive step is involved in using a standard vol t age
to current conversion in the device of docunent D7.

Mor eover, the board intended, if possible, to reach a
decision at the end of the oral proceedings. If filing
of further subm ssions was intended, this should be
done at | east one nonth before the oral proceedings.
Late subm ssions of any description, especially if so
conplex as to delay unduly or prevent resolution of the
i ssues at the oral proceedings, ran the risk of not
bei ng taken into consideration by the board.

V. In a facsimle transm ssion dated 27 Cctober 2003 in
advance of the oral proceedings, the appellant
requested the patent be maintained with claim1 as
anmended during opposition proceedings, i.e. as attached
to the decision of the opposition division. At the oral
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proceedi ngs, the appellant designated this claimas
mai n request and also filed a handwitten anended
claiml1 formng the basis of an auxiliary request.

The case of the appellant can be sumrari sed as foll ows:

Request s

Mai nt enance of the patent on the basis of claiml
attached to the decision of the opposition division
(main request) or of claiml filed at the oral
proceedi ngs (auxiliary request).

Wordi ng of | ndependent C aim

Main request - Claiml

"A magnetic flowreter conprising a sensor (1)
conprising a neasuring tube (5) for fluid flow

t her et hrough; exciting coil nmeans (8) for generating a
magnetic field across the nmeasuring tube at right
angles to the direction of fluid flow, a pair of

el ectrodes (6,7) facing each other in the tube and
arranged on an axis at right angles to the direction of
the magnetic field and to the direction of fluid flow
a control circuit (9,10) having neans for receiving an
alternating vol tage generated across the el ectrodes
(6,7) when the coil neans is excited to produce an
alternating magnetic field and a fluid flows through
the tube, said voltage representing the rate of fluid
fl ow through the tube; said control circuit al so

i ncludi ng nmeans for converting said voltage to a
current proportional to the voltage; and converter
nmeans (2) located renote fromthe sensor (1) and
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connected thereto by a signal cable (3) through which
said current flows; said converter means conprising an
exciting circuit (37) for exciting the coil means (8)
to generate the alternating nmagnetic field; and neans
(31-36) for producing a voltage signal proportional to
the current in the signal cable, said voltage
representing the rate of fluid flow through the tube.”

Auxiliary request - Caiml

"A magnetic flowreter conprising a sensor (1)
conprising a neasuring tube (5) for fluid flow

t her et hrough; exciting coil nmeans (8) for generating a
magnetic field across the nmeasuring tube at right
angles to the direction of fluid flow, a pair of elec-
trodes (6,7) facing each other in the tube and arranged
on an axis at right angles to the direction of the
magnetic field and to the direction of fluid flow

a control circuit (9, 10) having neans for receiving a
alternating vol tage generated across the el ectrodes
(6,7) when the coil neans is excited to produce an
alternating magnetic field and a fluid flows through

t he tube; said control circuit also including neans for
converting said voltage to a current proportional to

t he vol t age;

said converter neans (2) |located renote fromthe sensor
(1) and connected thereto by a signal cable (3) through
which said current flows; said converter means
conprising an exciting circuit (37) for exciting the
coil nmeans (8)to generate the alternating nmagnetic
field; and means (31-36) for producing a voltage signal
proportional to the current in the signal cable, said
vol tage representing the rate of fluid flow through the
tube; said control circuit (10) including a
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preanplifier (9) for sensing the voltage across said
pair of electrodes (6, 7), an operational anplifier (13)
whi ch has one input termnal to which the output of the
preanplifier is applied and another input termnal to
whi ch a constant voltage is applied and which produces
a base signal representing the deviation of the voltage
across said electrodes fromsaid constant voltage, and
a transistor (15) having a base and a collector-emtter
path through which a current flows when the base is
supplied with the base signal, said current being
supplied to said signal cable (3) as said current
signal; said control circuit (10) further conprising a
series circuit of a first and second Zener di odes (16,
17) connected in a forward direction between a
collector and emtter of said transistor (15), a
junction point of said first and second Zener diodes
(16, 17) being connected to the other input termnal of
said operational anmplifier so as to supply said
constant voltage."

Substantive patentability

According to the present invention the apparatus is
divided into two sections (a) the sensor circuit which
i ncludes a voltage current conversion circuit, but is
unpowered, and (b) the renote converter which includes
a power supply, an exciting circuit for the sensor, and
a conversion circuit for producing an output signal.
Consequently the sensor can be suitably positioned
relative to the conduit containing the fluid whose flow
is to be neasured, while the converter circuit can be
arranged in a nore suitable renote environnment, and
connected by a transm ssion line carrying a signal
current. By contrast, in docunent D7 a voltage signal
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is transmtted, and errors due to capacitance effects
in the transmssion |ine are avoided by the use of a
shi el ded cable. There is no hint towards the sol ution
proposed by the invention.

So far as document D10 is concerned, this does not
mention el ectromagnetic flowreters at all. There is

t hus no recognition of the specific problem of deciding
where to locate the different parts of the circuit such
as the exciting circuit, the power supply and the
signal separating circuit of the present invention and
t hus no recognition or suggestion of the principle of
having all these at a location renote fromthe sensor
On the contrary, this docunment does not even appear to
consi der the question of what driving neans m ght be
required by the sensor, and where it should be | ocated.
In some cases there is a voltage to current conversion
at the signal generating (i.e. sensor) end to produce a
current signal on the transm ssion |ine. However an
addi ti onal power supply is presumably required at the
same end of the line as the sensor. Were a resistive
type of sensor is considered, no special driving or
excitation circuit such as the circuit of the present

i nvention is suggested.

Adm ssibility of the auxiliary request

The auxiliary request is based on clains which have

al ways been present in the patent specification. The
respondent made no substantive response to the sunmons
to oral proceedings, so that the oral proceedi ngs was
the first chance the appellant had to reply to the case
of the respondent. In addition, the specific remarks
made by the board in the conmunication attached to the
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summons to oral proceedings indicated to the appell ant
t hat docunment D10 did not provide a teaching sufficient

to solve the problemof a renote converter unit.

The case of the respondent can be summarised as foll ows:

Request s

D sm ssal of the appeal.

Argunent s

Docunent D7 discloses a floweter with a spati al
separati on between the neasuring tube signal generation
and converter means renote therefrom Thus the
difference in the subject matter clained resides in
voltage to current conversion of the signal transmtted
t hrough the cable. The probl em addressed is thus that
of signal transmi ssion in general and is not restricted
to el ectromagnetic flowreters, the structure of which
is in any case known from docunent D7. Just this
problemis dealt with in the disclosure of docunent D10,
where current conversion is disclosed to avoid signal
falsification. It is obvious to the skilled person to
apply the known solution to the signal transm ssion
problemto the known flowreter. Accordingly, the
subject matter of claim1 |acks an inventive step. The
respondent pointed out repeatedly during the oral
proceedi ngs that no reference to a power supply was
present in the claimbeing discussed.
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The auxiliary request should no be admtted because
filing at the oral proceedings is too |ate.

At the end of the oral proceedings, the board gave its

deci si on.

Reasons for the Deci sion

0004.D

Adm ssibility of the appeal

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

Prior art docunents

Docunent D7

An el ectromagnetic flowreter is shown in figure 1 where
a lowfrequency excitation current is supplied to coi
15 of an el ectromagnet. The excitation circuit 11
includes a pair of switches 12 and 13, connected to
power supply 14 and periodically actuated in alternate
directions to apply power to the coil to produce a

rect angul ar wave establishing a magnetic flux field in
flow tube 16. The fluid to be netered is conducted

t hrough flow tube 16 of the flowneter primary and
intercepts the magnetic field therein to induce a
voltage in the fluid which is transferred to a pair of
el ectrodes 17 and 18 nounted at dianetrically-opposed
positions on the tube. The voltage yiel ded by

el ectrodes 17 and 18 is supplied via signal lines 21
and 22 of a transmission |ine to a converter 23. Qutput
fromthe converter |leads to a DC signal suitable for
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transm ssion in industrial process control applications.
Errors due to the capacity of the electrical double

| ayer on each el ectrode and the stray capacity of the
signal transm ssion line are reduced by using shiel ded
cabl es.

Docunent D10

Thi s docunent nentions preanplifying small sensor
signals, as with for exanple pressure sensors or

therm stors, in advance of transm ssion over a |long
line. It is said to be sinpler to transformthe sensor
signal into a current signal proportional thereto. A
current is not falsified by Iine resistances. A voltage
controll ed current source converts the sensor potential
to a current the voltage being reconstituted across Ry
as shown in Figure 26.58. A further sinplification of
signal transm ssion is possible by ensuring current
taken up by the sensor and the voltage controlled
current source is constant, in which case signal and
service current can use the sanme |line, which powers the
sensor and the operational circuitry (see Figure 26.59).

Substantive patentability

Docunent D7 can be considered to represent the cl osest
prior art docunent, it also being concerned with a
flowmeter configured with a square wave excited coi

for a neasuring tube with el ectrodes which pick up a
vol tage representing fluid flow, renote conversion
circuitry connected by a cable being provided. Novelty
of the subject matter of claim1 with respect to the
di scl osure of docunent D7 is therefore provided by the

control circuit also including nmeans for converting
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said voltage to a current proportional to the voltage
and the converter conprising neans for producing a
vol tage signal proportional to the current in the

si gnal cabl e.

The novel features address the problem of signal

fal sification consequent to its transm ssion over the
cable in view of the characteristics thereof. This is a
general problemw th signal transm ssion in the sensor
field, which is even already recogni sed in docunent D7
itself, which discloses its mtigation by shielding the
cable. The skilled person knows however that the
probl em of transm ssion line falsification is not
restricted to any specific cable characteristics or
type of sensor such as the flowreter as disclosed in
docunent D7, but exists in general in the sensor field
and indeed this is illustrated by docunent D10, where a
solution to the problemof signal falsification between
a sensing part and a converting part is taught using
vol tage to current conversion. The main |ine of
argunent of the appellant for inventive step cuts in at
this point in the chain by challenging the rel evance of
docunent D10 basically because it is not directed to
flowreters with the features clai ned. However, this
chal l enge is dooned to fail in the view of the board
because it starts from docunent D10, i.e. it prem ses
on bypassing the fact that the closest prior art and
starting point for the invention is just such a

fl ommeter, nanely that provided by the teaching of
docunent D7, having a flowreter with the two part
configuration referred to by the appellant, i.e. with
alternating excitation circuitry renote fromthe fl ow
tube and detected signal transmtted al ong transm ssion
line. Fromthis starting point, i.e. the flowreter
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features being intrinsically present, and having the
general transm ssion problemto solve, the board sees
no bar in a floweter being at issue to the obvious
application of the general text book sol ution of
current conversion as known from docunment D10. The
board thus reached the conclusion that use of current
conversion to mtigate the problemof falsification in
signal transm ssion was an obvi ous neasure for the
skilled person in relation to the flowreter of docunent
D7. Whether or to what extent any cables are shiel ded
is a separate matter, which does not influence this

concl usi on.

Anot her |ine of argunent of the appellant concerned a
power supply not being necessary in the sensor, i.e.
not being at the same cable end as the neasuring tube.
However, as the respondent pointed out, claiml
contains no reference to a power supply, so that this

argunment cannot be consi dered rel evant.

3.3 Therefore, the board concluded that the subject matter
of claim1l of the main request cannot be considered to
i nvol ve an inventive step within the neani ng of
Article 56 EPC.

4. Auxi | iary request

4.1 The board was surprised by this request as the
appel l ant had already specified in response to the
comments of the board in the comunication attached to
t he summons that the claimfor consideration at the
oral proceedings was that attached to the decision of
t he opposition division. The case of the respondent at
the oral proceedings was, as the board expected,

0004.D
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directed against this claimwhich the appellant had
confirmed as that up for discussion in advance of the
oral proceedings.

The auxiliary request first nmade at the oral
proceedi ngs involved a relatively |long and conpl ex
claimsubmtted in three handwitten pages not
previously presented for consideration. The board
formed the viewthat it sinply was not reasonable to
expect the respondent or itself to be able both to
check the claimfor conpliance with Articles 84 and 123
in the context of whether the claimreally corresponded
to a conbination of clains 1, 2 and 7 as granted (in
fact it does not) and then to deal with substantive

i ssues associ ated with whatever then evolved fromthe
claimwithin the time franme of the oral proceedings.

Since the respondent presented argunents related to
docunents and issues already in the file, the board did
not see this as offering a reason for permtting the
appellant to file a fresh claim Moreover, the

appel  ant was given a chance to respond to the conments
of the board, and indeed did so, before the oral
proceedi ngs. Thus, the comrents of the board in the
conmuni cation attached to the sunmons al so provi de no
reason for admtting the amended cl aim

Ther ef ore none of the subm ssions of the appell ant
could convince the board that the auxiliary request did
not fall squarely into the category warned by the board
in the sunmons to oral proceedings as running the risk
of not being admtted. Accordingly, as the claimcould
not be dealt with adequately within the tinmefrane of
the oral proceedings, the board conplied with the
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request of the respondent and did not admt the

auxiliary request.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

P. Muartorana A G Klein
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