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Summary of Facts and Subm ssi ons

1492. D

The appel |l ant (opponent 11) | odged an appeal, received
on 4 July 1994, against the interlocutory decision of
the Opposition Division, dispatched on 3 May 1994, on
the anended formin which the European patent

No. O 177 051 (application No. 85 112 594.8) could be
mai nt ai ned. The fee for the appeal was paid on 4 July
1994. The statenent setting out the grounds of appea
was received on 5 Septenber 1994.

Qpposition had been filed by opponents | and Il agai nst
the patent as a whole, on the basis of Article 100(a)
EPC, and in particular on the grounds that the subject-
matter of the patent was not patentable within the
ternms of Articles 52(1) and 56 EPC

The Qpposition Division held that the grounds of the
opposition did not prejudice the maintenance of the
patent in anmended form having regard inter alia to the

foll ow ng docunents:

(D1) FR-B1-2 407 536 (published on 28 April 1989 and
corresponding to
FR- A-2 407 536 published on 25 May 1979) and

(L3) US-A-4 259 626.
The appel | ant requested that the decision under appea
be set aside, that the patent be revoked and, as an

auxiliary request, that oral proceedi ngs be appoi nted.

The respondent (proprietor of the patent) requested
that the decision under appeal be set aside and that
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t he patent be maintained on the basis of the foll ow ng
docunent s:

Mai n request:

cl ai ns: 1to 27 as filed at the oral proceedings
on 28 April 1999,
pages 4 to 25 of the patent
speci fication,
pages 2, 3 of the description as filed
at the oral proceedi ngs before the
Qpposition Division on 15 March 1994,

Fi gure: sheets 1/23 to 23/ 23 of the patent

speci fication,

Auxiliary request:

cl ai ns: 1to 27 as filed at the oral proceedi ngs
on 28 April 1999,

descri ption: pages and Figure sheets according to the

mai n request.

Furthernore, the respondent requested oral proceedings,
as an auxiliary request.

The wordi ng of apparatus claim 1l according to the main
request reads as follows:

"Printing apparatus conprising: neans (460, 464) for
changing a value to be printed and nmeans (472, 476,

478) coupled to the changi ng neans for selecting a
value to be printed, the value changi ng neans i ncl udi ng
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a plurality of banks (460) each including a print whee
(464) having a plurality of print elenents (465), and
t he val ue sel ection neans including neans (472) for

sel ecting each bank and neans (476, 478) for selecting
each print elenment of a selected bank and nmeans (120,
484, 486) for driving the bank and print el enent

sel ection neans, the driving nmeans including an out put
shaft (122) and neans (448) for selectively coupling
the out put shaft (122) to the bank and print el enent
sel ection neans to nove a portion of the sel ected

sel ection neans through a total desired displacenent
froma first position to a second position; and contro
means conpri si ng:

a) a d.c. nmotor (120) having said output shaft (122)
and formng part of said driving neans;

b) means (126) for sensing angul ar displ acenent of
t he notor output shaft (122);

C) m croconputer neans (500) including a

m croprocessor (504) conpri sing:

i cl ock nmeans (506) for generating successive
sanpling tinme periods,

i means for providing first counts
representing a predeterm ned displ acenent -
time profile of notion through said total
desired di spl acenent and respectively
representative of successive desired angul ar
di spl acenents of the notor shaft (122)
during respective successive sanpling tinme
periods, the counts being specified
according to the particular |oad coupled to
t he notor,
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iii. nmeans (270) responsive to the sensing neans
(126) for providing second counts
respectively representative of actual
angul ar di spl acenents of the notor out put
shaft (122) during respective successive
sanpling tine periods, and

V. means for conpensating for the difference
between the first and second counts during
each successive sanpling tine period and
generating a pul se width nodul ated contr ol
signal for controlling the d.c. notor (120),
the notor control signal causing the actua
angul ar di spl acenent of the notor output
shaft (122) to substantially match the
desi red angul ar di spl acenent of the notor
out put shaft (122) during respective
successive sanpling tinme periods; and

d) signal anplifying neans (300) for operably
coupling the notor control signal to the d.c.
notor (120)."

The wording of nethod claim 17 according to the main
request reads as follows:

"A process for controlling value selection neans in
printing apparatus including neans (460, 464) for
changing a value to be printed and neans (472, 476,

478) coupled to the changi ng neans (460, 464) for
selecting a value to be printed, wherein the val ue
changi ng nmeans includes a plurality of banks (460),
each of the banks includes a print wheel (464) having a
plurality of print elements (465), and wherein the

val ue sel ection neans includes neans (472) for
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sel ecting each bank and neans (476, 478) for selecting
each print elenent of a selected bank, and neans (484,
486) for driving the bank and print elenent selection
nmeans, wherein the driving neans includes an out put
shaft (122), and neans (448) for selectively coupling
the output shaft (122) to the bank and print el enent

sel ection neans to nove a portion of the sel ected

sel ection neans through a total desired displacenent
froma first position to a second position, the process
conprising the steps of:

a) providing the driving neans with a d.c. notor
(120) having the output shaft (122);

b) sel ectively coupling the output shaft (122) to one
of the selection neans;

Cc) provi di ng anounts representing a predeterm ned
di spl acenent-tinme profile and representative of
respective desired angul ar di spl acenents of the
shaft (122) during respective successive sanpling
time periods to cause said portion of the selected
selection nmeans to be noved in accordance with a
desired displacenent versus tine profile, the
anounts being specified according to the
particular | oad coupled to the notor;

d) sensi ng angul ar di spl acenent of the shaft (122)
and in response thereto providing anmounts
representative of respective actual angul ar
di spl acenents of the shaft (122) during successive
sanpling tine periods; and

e) digitally conpensating for the difference between

1492. D N
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said desired and actual angul ar di spl acenents and
generating a notor control signal for controlling
rotation of the shaft (122) to cause the actual
angul ar di spl acenent of the shaft (122) to
substantially match the desired di spl acenment

t hereof during respective successive sanpling tinme
peri ods, whereby the portion of the selected

sel ection neans is noved substantially in
accordance with the desired displacenent versus
tinme profile.™

Clains 2 to 16 and 18 to 27 are dependent cl ai ns.

V. The appel lant's argunents nmay be sunmari sed as foll ows.

The opposed patent essentially related to a printing
apparatus, for instance for a postage neter as

acknow edged in the description of the patent, the
apparatus conprising a control systemfor a d.c. notor
driving various | oads.

Docunent L3, which was considered as the nost pertinent
state of the art, disclosed a digital servo contro
systemfor a printing apparatus. Wth regard to claim1
according to the main request, the features (a) to (d)
were known fromL3 read in the light of the skilled
person's know edge:

(a) Ad.c. nmotor for driving a printing device was
shown in Figures 1, 2 and 18 (reference sign 26).

(b) In Figures 1 and 2, the increnent encoder 32 was a

posi tion transducer for sensing angul ar
di spl acenent of the notor output shaft.

1492. D N
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(c) (i) The control circuit in Figure 2 conprised
cl ock neans 40 for generating successive
sanpling time periods.

(ii) The external source 29 in Figure 2
corresponded to the neans for providing
first counts. According to colum 4,
lines 30 to 36, this source mght be a
di gital conputer producing a digital comrand
signal indicative of successively commanded
positions of the elenment to be displaced.

(ii1) The second counts representing the actual
nmot or positions were produced by the
position pul se producer circuit 61 sending
position pulses 62 or 63 to the control unit
46 (Figure 2).

(iv) This feature was conmon to any feedback
control system It corresponded to unit 49
of the control system shown in Figure 2.

(d) Signal anplifying neans for driving the notor was
di sclosed as circuit 59 in Figure 2.

Thus, docunent L3 disclosed all features of claim1l
except for the nmechanical features of the printing
appar atus, which were, however, usual for a postage
nmet er.

The fact that the clained displacenent-tine profile
depended on the | oad was a condition well-known to the
skill ed person.
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The respondent's subm ssion that the present invention
essentially relied on position control whereas L3
showed a vel ocity control system was unsubstanti at ed.
According to L3, colum 1, lines 13 to 17, the contro
system coul d be a position control systemand, in fact,
the position of the notor output shaft was neasured

t hroughout the entire displacenent range, the essentia
el ement for determning this position being the encoder
32 whi ch produced increnental counts corresponding to
the second counts according to claim 1.

A d.c. notor control systemcould, in general, conprise
proportional (P), integrating (I) or differentiating
(D) feedback controls. In Figure 2 of L3, it was shown
that the controller conprised a velocity or D-conponent
(unit 64), an integrating or |-conponent (unit 51) and
a proportional or P-conponent (path 48, unit 49).
Therefore, the patent in suit nerely provided a
particul ar case of the systemof L3, in which the
enphasis was put on the position control (proportiona
conmponent). Indeed, the control system of the contested
patent used val ues of velocity and acceleration to

cal cul ate the desired profile, as shown in Figure 23d,
reference signs 904a and 904b.

The subject-matter of claiml1l, and simlarly that of
claim 17, according to the main request did not involve
an inventive step, because it would have been obvi ous
to the skilled person to apply the d.c. notor contro
systemof L3 to a prior art printing apparatus, thus
arriving at the clainmed system

The respondent's argunents nmay be sunmari sed as
fol | ows.



1492. D

-9 - T 0573/ 94

The devi ces according to the docunents acknow edged in
the introductory part of the patent should be

consi dered as the nost relevant state of the art. In
such devices, various |oads were driven by stepper
notors. Contrary to the appellant's allegations, the
subject-matter of the independent clains of both
requests did not nmerely differ fromthese prior art
devices by the use of a d.c. notor instead of a stepper
notor. Indeed, claim1l defined a sanpling contro
system whi ch was basically different from known d. c.
notor control systenms and, in particular, fromthe
system as disclosed in L3. According to this docunent,
the positioning of the notor was mainly carried out by
a velocity control systemusing velocity feedback. The
control systemwas then switched to a position contro
node only when the end position was approached (see
abstract and colum 6, lines 9 to 23). Furthernore, in
the clained control system for each sanpling tine
period a desired position which had been cal cul ated and
stored to forma predeterm ned profile was conpared
with the actual position in the sanme period, any

devi ati on between the position val ues being used for
correction. This had the effect that the actua
position of the notor output shaft very closely

foll owed the desired position throughout the whol e
positioning process. In contrast thereto, the system of
L3 (see Figure 2) used during substantially the entire
positioning process a velocity feedback based on the
conmpari son of the actual velocity signal generated by
the velocity detector circuit 64 with the reference
angul ar velocity as given by control signal 48. As |ong
as these velocities were equal, the control systemdid
not produce any correction signals with the consequence
that the systemin L3 did not recogni se any devi ation
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in the actual position of the notor. The position
signals 62 and 63 were only used to switch from
velocity control to position control for the |ast part
of the positioning process (see colum 6, lines 17-23).

Reasons for the Deci sion

1. The appeal is adm ssible.

2. Mai n request

2.1 Article 123(2),(3) EPC
The cl ains as anended according to the main request
meet the requirenents of Article 123(2) and (3) EPC.
The appel |l ant has not raised any objection in this
respect.

2.2 Novel ty
The novelty of the subject-matter of the main request
is not in dispute anong the parties, nor is it doubted
by the Board. There is thus no need for a detailed
di scussion of this issue.

2.3 I nventive step

2.3.1 Docunent D1 shows a postage neter, of which the
printing apparatus conprises (see Figures 6 to 8 and

page 16, line 17, to page 19, |ine 25):

- means for changing a value to be printed, which

1492. D N
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i ncl udes:

- a plurality of banks each including a print
wheel having a plurality of print el enents,

- means for selecting a value to be printed, which
i ncl udes:

- means for selecting each bank,

- means for selecting each print elenent of a
sel ect ed bank,

- means for driving the bank and print el enent
sel ection neans, which includes:

- an out put shaft,

- nmeans for selectively coupling the output shaft
to the bank and print el enent selection neans to
nove a portion of the selected sel ection neans
through a total desired displacenent froma
first position to a second position.

Therefore, the subject-matter of claiml differs from
the printing apparatus known from DL by the provision
of control neans conpri sing:

- a d.c. notor (see feature (a)), which is operated
by a control signal according to feature (d),

- means for sensing angul ar displacenent of the
mot or shaft (see feature (b)), and
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- a m croconmputer neans (see features (c)(i) to
(c)(iv)), which defines a sanpling time position
f eedback control system

These features solve the problem of accurately
positioning the notor output shaft so that, at any
time, its position corresponds to a desired
predet erm ned val ue according to a given displacenent -
time profile depending on the selected | oad to be
driven.

According to D1, stepper notors (see reference signs 84
and 86 in Figure 6) are provided for driving the val ue
changi ng neans and the val ue sel ecting neans. Docunent
L3 discloses a digital servo control systemincluding a
d.c. notor. In view of this docunent, it would be
obvious to the skilled person to realize that the
stepper notor of D1 could be replaced by a d.c. notor,
in particular considering that L3, colum 1, lines 13
to 17 explicitly refers to the possibility of using the
di scl osed control systemfor a printing device
(carriage, type wheel). Moreover, the substitution of
the specific hardware shown in L3 by a m croprocessor
woul d be within the ordinary skill of the expert, who
shoul d be defined as an el ectronics engi neer dealing

Wi th control systens.

However, in the Board's judgenent, the skilled person
wi shing to use the control systemaccording to L3 in
the printing apparatus known from Dl would not find in
the cited prior art any incentive to nake all the
further nodifications which woul d be necessary to
arrive at the clained apparatus. In particular, the
control system shown in Figures 2 and 6 of L3 enploys a
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vel ocity feedback control. The actual angul ar position
of the encoder 32 represented by pulses 62 and 63 is
conpared with the distance signal 38 in the down-
counter 86 of the control unit 46 and the resulting
first position error signal 91 is used to select one of
several reference angular velocity signhals stored in a
menory 92. As long as the servo control systemrenmains
in the velocity control node, this reference velocity
Is conpared with the actual angular velocity signa
produced in circuit 64, thereby providing velocity

f eedback (see colum 6, line 16) via the add-subtract
circuit 49. The control unit only switches to a fina
positioning control when the node signal 47 is swtched
fromthe logic "0" level (velocity control node) to the
logic "1" level (position control node). Thus, in the
servo control systemof L3, a control signal is
produced which is representative of a reference angul ar
velocity selected for the notor as a function of the

di spl acenment fromthe actual position to the conmmanded
one until said displacenent is reduced to a
predeterm ned val ue and the control systemsw tches to
a position control node for final positioning.

The system of L3 does not include neans for providing
first counts representing a predeterm ned displ acenent -
tinme profile of notion through the total desired

di spl acenent, as specified in claim1, feature (c)(ii).
In response to a newdata request and for each
commanded position or end point, the command signa
generator 29 produces a command signal which consists
only of the distance signal 38, representing the total
di stance of the end point fromthe start point, and the
sense signal 37, which indicates the cl ockw se or
count ercl ockwi se sense of rotation of the notor
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Furthernore, since the known control systemis
essentially based on a velocity control node, it cannot
show feature (c)(iv) of claiml.

In claim1, feature (c)(ii), in particular the fact
that first counts are provided "representing a
predet erm ned di spl acenent-tine profile of notion
through said total desired displacenent”, defines a
nore restrictive condition than the nmere requirenent of
providing a value for the total displacenent, as

di scl osed in L3.

Furthernore, the clainmed apparatus, according to which
at successive tine intervals successive actua
positions are conpared with desired positions and a
correction is carried out based on the difference

bet ween these positions, relies on a position feedback
control, in which tine is the i ndependent variable and
position is the dependent one. In L3, however, the

val ue of the reference velocity, though updated at
predeterm ned sanpling periods, is selected fromthe
menory 92 as a function of the first position error
signal 91 (see Figure 6 of L3). Therefore, in the
systemof L3, position is the independent variable and
vel ocity the dependent one, at |least during the main
part of the positioning process.

The Board does not share the appellant's view that the
circuit in L3 is based on PID-control and that the

f eedback | oop according to claiml is nerely a
particul ar case of a PID-1oop. Indeed, the system shown
in Figure 2 of L3 should not be regarded as a PI D1 oop
within the comonly accepted neaning of the term
considering that the elenents identified by the
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appel lant, in particular path 48, unit 49 as well as
units 51 and 64, are not conprised within a single

cl osed control |oop. Rather, as a function of the val ue
of node signal 47, the systemin L3 selects different
control nodes.

The remaining prior art docunents cited during the
exam ni hg or opposition procedures do not contain any
teachi ng whi ch woul d nmake the clai med subject-matter
obvious to the skilled person.

Therefore, the subject-matter of claiml1 is considered
to involve an inventive step within the neani ng of
Article 56 EPC

| ndependent claim 17 relates to a process for
controlling value selection neans in a printing
apparatus which essentially conprises the features of
claim1. The process steps, in particular steps (c),
(d) and (e), define controlling the position of the
out put shaft of the notor at each sanpling tinme period
as a function of a predeterm ned displacenent in the
same way as specified in claim1. Hence, the subject-
matter of this claimequally fulfils the requirenents
of Article 56 EPC for the sanme reasons given above.

Clains 2 to 16 and 18 to 27 are dependent on clains 1
and 17 and, therefore, their subject-matters al so
i nvol ve an inventive step.

The respondent’'s main request is allowable. In
particular, taking into consideration the anendnents
according to the main request, the patent and the
invention to which it relates neet the requirenents of
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t he EPC.

O der

For these reasons it i s decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the departnent of the first
instance with the order to maintain the patent on the
basis of the follow ng docunents according to the main

request:
d ai ns: 1 to 27 as filed at the oral proceedi ngs on
28 April 1999,
pages 4 to 25 of the patent specification,
pages 2 and 3 of the description as filed at
the oral proceedings before the Qpposition
Division on 15 March 1994,
Fi gure: sheets 1/23 to 23/23 of the patent
speci fication.
The Regi strar: The Chai r man:
M Beer G Davi es
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