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Summary of Facts and Subm ssi ons

The appel l ant contests the decision of the exam ning
di vision to refuse European patent application

No. 92 114 609.8. The reason given for the refusal was
that the subject-matter of the clains then on file did
not involve an inventive step, having regard to

docunent

D1: EP-A-257 473

and general know edge in the art acknow edged in the
present application.

1. Wth the statenment of grounds new cl ai ns and
description pages were filed. The appell ant expl ai ned
the ternms "ranp-up"” and "self-actuating node" used in
the new clains and sent an English translation of
JP- A-5449026 (D2) nmentioned in the description of the
present application.

L1l In a comuni cati on annexed to the sumons to attend
oral proceedings and in a telefax the Board drew

attention to

D3: Takashi Kenjo "Stepping notors and their
m croprocessor controls", C arendon Press, Oxford,
pages 62 to 64 (first published 1984, paperback
edition 1985, reprinted (wth corrections) 1986
and 1990, reprinted 1992),

D4: EP-A-200 959 (cited in the European Search Report)
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and

D5: GB-A-2 233 175

in order to show the rel evant background term nol ogy
and drew attention to problenms with the interpretation
of the clains and the issue of inventive step.

In a reply thereto dated 28 Septenber 1998, the
appellant filed newclains 1 to 3 and a revi sed

descri ption page 3.

Caim1l1lis now worded as foll ows:

"1l. A nethod of controlling a stepping notor,

conprising the steps of:

- controlling the rotation of said stepping notor by
giving driving pul ses sequentially to respective
magneti zati on phases of said stepping notor in
accordance with a rotational quantity of said
not or ;

- mai nt ai ning the magneti zation to hold a rotor of
said stepping notor in a stable position with
respect to the phase which has been magneti zed
| ast when the notor is stopped;

characterized by the steps of:

- determ ning the rotational quantity of said
stepping notor in conformty with a rotation
i ndi cati ng command;

- j udgi ng whet her or not rotation actuating control
of said stepping nmotor is perforned by a ranp-up

in accordance with the rotational quantity of said
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not or; and

- sel ecting a magnetization maintaining tine in said
step of maintaining the magnetization in
accordance with the judgenent in said judging

st ep,

wherein said judging step involves judgi ng whet her
rotation actuating control of said stepping notor is
executed by ranp-up or in a self-actuating node, and
wherein said selecting step involves naintaining the
magneti zati on mai ntai ni ng phase for a short tinme when
the rotation actuating control is executed by the ranp-
up and mai ntaining the magnetizati on mai ntai ni ng phase
for a long tinme when said control is executed in said
sel f-actuati ng node."

Clains 2 and 3 depend on claim 1.

Oral proceedings were held on 28 Cctober 1998.

The appel | ant argued essentially as foll ows:

The present invention related to the control of a
stepping notor, such as e.g. a paper feed notor or the
like in a printer. The object in such stepping notor
design generally included to reduce noise, to shorten
the tinme between start and stop, and to settle the

rotor in a very short tinme at the target position.

The cited prior art dealt with solutions to the
probl enms "reduction of noise" (D5) and "inproving the
accuracy of a final stop position of a stepping notor",

(D1). According to D5 a control section discrimnated
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whet her a short distance or |ong distance travelling
was to be carried out by a stepping notor. It was clear
fromD5 that for short-distance travelling a through-up
and t hrough-down control could not be executed. During
a self-starting operation in an initial processing
operation, i.e. when the stepping notor was not yet
fully accelerated, a smaller current was applied than
that applied during operation with through-up and

t hr ough-down control, in order to reduce noi se.

D1 di scl osed a control nethod for inproving the
accuracy of a final stop position of a stepping notor.
The process of stopping the notor involved the
application of a driving voltage, a holding voltage for
a predetermned tine period and a driving voltage to
the final nmagnetization phase for a predeterm ned tine
period. The final tine period was variably sel ectable
and the voltage was applied in the formof a series of
di fferent pul ses.

It energed fromthe description of the present
application that notor control was carried out by a
ranp-up node when a large rotational quantity (or
feedi ng amount) of a stepping notor was ordered by a
rotation indicating conmand. A ranp-up process required
t hree phases, nanely a ranp-up or accel eration phase, a
hi gh constant speed driving phase in a so-called

t hrough area and a ranp-down or decel eration phase.
When the rotational quantity or feeding anount was
smal |, a self-actuating node was sel ected during which
the rotor was accel erated. Figures 2A and 2B
illustrated the known vibrati on behavi our upon stoppi ng

after the two different nodes. A stop after a self-

3063. D Y A



VIITT.

- 5 - T 1030/ 96

actuation caused an abrupt change in the novenent of
the rotor and therefore long lasting vibrations. If the
next operation command was gi ven before such vibrations
had stopped, it could result in out-of-synchronism D2
t aught nmai ntaining the magneti zation until all possible
vi brations of the rotor had stopped in order to prevent
out - of -synchroni sm However, after a ranp-up node the
peri od of vibrations was short due to the snaller
energy at the target position. The prior art (D2) did
not di stingui sh between various stepping notor control
nodes and al ways used a long waiting time of the order
of several 10 ns through several 100 ns to ensure that
all vibrations of the rotor and the stator woul d have
stopped, in order to avoid out-of-synchronism The
present invention ainmed at preventing initiation of the
next rotor driving step before the vibrations caused by
a notor stop had ceased but neverthel ess keeping the
waiting time as short as possible.

The appel | ant requested that the decision under appeal
be set aside and that a patent be granted on the basis

of

Clains: 1 to 3 as filed with the |etter dated
28 Septenber 1998;

Descri pti on: Pages 2 and 5 to 8 as originally filed,
pages 1 and 4 as filed with the statenent
of grounds of appeal on 22 Novenber 1996,
page 3 as filed with the letter dated
28 Sept enber 1998; and

Dr awi ngs: Figures 1 to 3 as originally filed.
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Reasons for the Decision

1. The appeal is adm ssible.

2. Novel ty of the subject-matter of claiml1l is not in
di sput e.

3. Inventive step

3.1 Rel at ed Background Art

The description of the present application sets out
under the heading "Rel ated Background Art" that
stepping notors are used as paper feed notors in a
printer and that such stepping notors are controlled in
two different nodes, nanely in a ranp-up node and a

sel f-actuating node, in dependence on the paper feed
quantity. A ranp-up node is carried out when the paper
feedi ng anount or rotational quantity has a high val ue.
I n accordance with explanations given by the
appellant's representative a ranp-up nobde conpri ses

t hree phases, nanely a ranp-up or accel eration phase, a
hi gh constant speed driving phase in a so-called

t hrough area and a ranp-down or decel eration phase.
When the rotation quantity or the feeding anmount is
small, it is not possible to execute the three phases
of the ranp-up node and so a so-called self-actuating
nmode is carried out, in which the rotar is only

accel erated. The paragraph "Rel ated Background Art" in

the application refers to Figures 2A and 2B, which

3063. D Y A
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relate to general prior art, as confirned in the letter
dated 2 April 1998. Figure 2A shows a long |asting

vi bration period for a stop after a self-actuating node
and Figure 2B a short vibration period after a ranp-up
node (inplied by the caption "stopped after a through-
area"). The description explains that nmagnetization of
the rotor wi ndings should be maintained until the

vi brations of the rotor and stator have stopped in
order to avoid a premature start of the next operation
command. Ot herwi se there would be an occurrence of out-
of -synchroni sm According to the paragraph "Rel ated
Background Art", hitherto a waiting time of the order
of several 10 ns through several 100 ns was reserved,

| ong enough to ensure that the vibrations of the rotor
and the stator would al ways have stopped, in order to
avoi d an out-of-synchronism This reduced the

t hr oughput unnecessarily.

Probl em under|ying the present invention

According to the description the present invention ains
at obviating this disadvantage and at making the
rotation of the notor controllable by setting a

magneti zation maintaining tine of the notor that is

mat ched with the behavi our characteristic of the notor.

3063. D
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Sol uti on

According to claim1l this object is achieved by
determning the rotational quantity of the stepping
notor in conformty with a rotation indicating conmand
and judgi ng whether or not rotation actuation control
is perforned in a ranp-up node or self-actuating node
in accordance with the ordered rotational quantity of
the notor. The magnetization maintaining tine is short
when the rotation actuating control is executed by a
ranp-up and | ong when the control is executed in a

sel f-actuating node.

Dl relates to a nethod of controlling a stepping notor
e.g. for rotating a print wheel. It hints at halting
the stepping notor for a short tinme such that early
start of a next start operation is possible for
obtaining a high printing speed (see colum 2, |ines 20
to 25). For this purpose the nmagnetizati on mai ntai ning
phase has such a length that the oscillations caused by
a stop operation are danped (see colum 5, lines 1 to
10). Furthernore, D1 teaches choosing different

magneti zation maintaining tines (especially the
duration of tl1l) in dependence on rotation quantity and
rotati on speed so that "the oscillation becones

approxi matel y danped", see columm 5, lines 21 to 45.
The fact that nagnetization maintaining is inplenented
by a sequence of individually adapted voltage pulses is
not significant because nmagnetization maintaining is
effected by the current resulting fromthe snoot hing

ef fect of the inductance of the notor w ndings.

In D1 the underyling different rotation quantities and

3063. D
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rotation speeds (see colum 5, lines 21 to 24) may only
be expl ained by assuming different driving conditions
due to respective driving instructions for fixed | oad

condi ti ons.

According to Figures 2A and 2B of the present
application, which are prior art according to the
application and the letter dated 2 April 1998, a stop
after self-actuation causes a | ong period of vibrations
and a stop after a through area (ranmp-up control) a
short period of vibrations. Hence it is clear that a
stop after self-actuation requires a | ong magneti zation
mai ntaining tine and a stop after a through area a
short magneti zation maintaining tine. As set out in the
par agr aph "Rel at ed Background Art" of the present
application, it is also clear that a ranp-up with its
known t hree phases ranp-up, through area and ranp-down
requires a mni mum nunber of steps and is therefore
only possible for a large rotational quantity defined
by a rotation indicating command. Although D5 ains at
reduci ng noi se, this docunent nentions neverthel ess

di stingui shing ranp-up nodes from sel f-actuati ng nodes
at an early stage of process control in view of their

di fferent dynam c behaviour and to adapt the control

paraneters to the respective situation

Hence, in view of the object knowmmn fromDl to start the
next operation as early as possible but naintaining the
magneti zati on phase until the oscillations are danped
and the known different settling periods for a ranp-up
and a sel f-actuation node (see Figure 2A and 2B), a
person skilled in the art will as a matter of course

di stinguish the different nodes at an early stage in
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conformty with the rotation indicating command and

adapt the length of the magnetizati on maintaining phase
to the respective necessary settling tines. It is clear
t hat the decision between the two different nodes is to
be made on the basis of the rotational quantity in

conformty with the rotation indicating command because
t he choice of the node depends on the required rotation

anount .

3.5 For the above reasons, the Board finds that the
subject-matter of claim1 does not involve an inventive
step as defined in Article 56 EPC. Consequently a
pat ent cannot be granted under Article 52(1) EPC

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

M Ki ehl W J. L. Weeler
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