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Summary of Facts and Submn ssions

This is an appeal by the opponent as sol e appel | ant
fromthe interlocutory decision of the opposition
di vi sion proposing to nmai ntain European patent

No. 469 426 in anended form

1. The anmended patent as approved by the opposition
di vi si on i ncludes i ndependent nethod and appar at us
claims 1 and 13 which are worded as fol |l ows:

"1l. Method of connecting a first lead wire (31, 204,
220) extending fromcoil portions (30, 202, 221) wound
on a pole (21, 203) of a stator core (20, 200, 222) to
at | east one of a plurality of term nal neans (40, 206,
224) by providing a wire mani pul ati ng device (60, 211,
231) having a longitudinal axis (x') to engage said
lead wire (31, 204, 220) extending from said coi
portion (30, 202, 221), said nethod conprising the
steps of:

a) slidably grasping the wire by neans of the wire
mani pul ati ng device (60, 211, 231);

b) actuating said wire mani pul ati ng devi ce (60,
211, 231) by rotational novenent about said

| ongi tudi nal axis (x') and translational novenent
to route said lead wire (31, 204, 220) along a
conpl ex path involving at |east one rotationa

di recti onal change about the |ongitudinal axis so
that said |lead wire (31, 204, 220) is aligned with
said at | east one of said plurality of termna
nmeans (40, 206, 224), the wire passing in a
control |l ed manner through the wi re manipul ating
device during said routing; and
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c) engaging said lead wire (31, 204, 220) with
said at | east one of said plurality of term na
nmeans (40, 206, 224)."

"13. Apparatus for connecting a lead wire (31, 204,
220) extending froma coil portion wound on a stator
pole of a stator core (20, 200, 222) to at |east one of
a plurality of term nal nmeans (40, 206, 224) said

appar atus conpri sing:

a) a wire mani pul ati ng device (60, 211, 231)
havi ng a | ongitudinal axis (x') and nmeans for
slidably grasping said | ead wire;

b) nmeans (120) for rotating said wre nanipul ating
device by a rotational novenent about said

| ongi tudinal axis (x’) and for translating said
device to route said lead wire along a conpl ex
path i nvolving at | east one rotational directiona
change so that said | ead wire passes through the
grasping neans in a controlled manner during said
routing and is aligned with said at | east one of
said plurality of term nal neans; and

c) neans (80, 213, 233) for engaging said | ead
wre with said at | east one of said plurality of
term nal neans."

Clainms 2 to 12 and 14 to 25 are dependent on clains 1
and 13 respectively.

The follow ng prior art docunments fromthe proceedi ngs
bef ore the opposition division renmain relevant to the
present appeal :
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D1: US-A-4 000 764

D5: EP-A-0 453 311

D6: A notice of opposition filed by AXIS agai nst D5

D7: US-A-4 692 974

D8: US-A-4 074 418

D10: Video recording of the operation of the USWO0O
machi ne referred to in D6.

In addition the following prior art docunents were
filed by the appellant in the course of the appeal:

D20: Printout of EPO dat abase search result on term
n SCARAII

D21: US-A-4 693 666.

I n a comruni cati on acconpanyi ng a sunmons to ora
proceedi ngs the board indicated its reasoned

provi sional view that the appellant's objections to the
opposition division's resiling fromthe provisiona
opinion it had expressed in a conmrunication prior to
oral proceedings and to the opposition division's

adm tting anmended clains during oral proceedi ngs were
not well founded. The board al so gave reasons for its
provi sional view that the allegation of |ack of novelty
based on D1 or D8 was not well founded but deferred
detail ed conment on the issue of inventive step. At

oral proceedi ngs before the board on 21 February 2001
the appellant indicated that the further prosecution of
t he appeal woul d be based solely on the ground of | ack
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of inventive step.

The appel | ant opponent's argunents can be sunmari sed as
fol | ows:

1. Common general know edge in the art

D20 and D21 were filed in response to the failure
of the decision under appeal to give any weight to
t he opponent's assertion that SCARA (Sel ective
Conpl i ance Assenbly Robot Arn) robots were part of
t he conmon general know edge in the art before the
priority date of the opposed patent and to the
proprietor's response to the correspondi ng

subm ssions in the statenent of grounds of appeal.
These docunents were evidence of the fact that
SCARA was an established termand concept in the
automat ed assenbly art. In fact anthroponorphic
robots were notorious in many fields of automated
mani pul ation including - to the representative's
personal know edge - knee and brain surgery, |ong
before 1990; specifically SCARA robots were known
whi ch coul d nove about six degrees of freedom
using only rotational novenents.

2. I nventive step

D6 was the notice of opposition filed by the
respondent against D5 in 1995, ie after the
priority date of 1 August 1990 of the opposed
patent the subject of the present opposition
appeal . At point 2.5.3 of D6 the respondent
st at ed:

“I'n the stator manufacturing industry, a robot has
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been routinely used since before 1990 for
termnation of any type of term nal when the | ead
paths fromthe coil to the term nal are conpl ex
and when the term nation machi ne needs to be
programmabl e to change the | ead paths during the
life of the machine. This situation occurs when a
different stator or a different |ead path needs to
be obtai ned wi thout redesigning or addi ng new
parts to the term nation machine. Prior to the use
of robots, end effectors to manipulate the wire
were noved by pneumatic cylinders which generated
a series of dedicated novenents around and in
conbi nation with a support and shield simlar to
that used on the Machine as described hereafter.
Changing the | ead path was possi ble only by
reconfiguring the machine, until the Opponent
first supplied its Machine incorporating a
progranmabl e robot."

This assertion on the part of the proprietor was
an adm ssion that the subfeature "to route said
lead wire along a conplex path...the wire passing
in a controlled manner through the wire
mani pul ati ng device during said routing” in
feature b) of claim1 of the opposed patent was
known per se. Thus the subject-matter of claiml
was di stinguished fromthe closest prior art - the
stator wi nding and term nati ng machi ne desi gnat ed
USWI00/ 4 referred to in D6 and shown in use in the
video D10 - solely by the feature "by rotationa
novenent about said |ongitudinal axis (x")". The
di scl osure basis for this feature was to be found
in the description of the patent at colum 7,
lines 27 to 32:
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"Wre handling assenbly 90 carries wire
mani pul ati ng device 60, wire cutting device 70 and
wire insertion rod 80 and is in turn connected to
a gear box 120 which permts rotation of wire
handl i ng assenbly 90 about the X axis as

descri bed heretofore.”

The person skilled in the art, starting fromthe
D6 wiring and term nati on machi ne, and addressing
the problemof termnating | eads on a new term na
board designed by a client notor designer woul d
come up with the sanme solution as the inventor of
t he opposed patent. There was no exercise of

i nventive skill involved in providing an

addi tional axis of rotation in a robot as
required. There was no difficulty for the person
skilled in the art in adding a gear box for axia
rotation to the D6 machine; in particular no other
changes were needed to existing tools. The
inspiration, if needed, was to be found in D7 or
D1 or D8, each of which taught a wire manipul ating
devi ce having a longitudinal axis of rotation. In
particul ar D7 taught the laying of a wire along a
conplex path with a rotational change of direction
(D7, Fig 4) by means of a wire mani pul ati ng device
whi ch had the degrees of freedom specified in
claim1l of the opposed patent (D7, Fig 3 and
colum 3, lines 49 to 51. "The mani pul ator arm 106
can al so be rotated about its Iongitudina
axis....and can be noved upwardly and
downwar dl y") .

The respondent's argunment that D7 related to a
renote technical field was not plausible. D7
related to the automated term nation of electrica
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wires in connector sockets which were fully

anal ogous to the slots or holes in the termnals

nmentioned in the opposed patent. It was not as if
the D7 robot was manipulating textile yarn or the
li ke.

Alternatively, the person skilled in the art
starting fromthe USWIO00 nachi ne woul d have seen
fromeither DL or D8, both of which related to
machi nes for termnating electric notor stator

coil lead wires, that there was no difficulty in
adding a rotational novenent to the USWO0O0

machi ne. In D1, manipul ating device 40 (Figs 3 and
4) incorporated a nechani sm (piston 65 and notor
80) for sinultaneously rotating and translating
effector 42b. In D8 manipul ati ng device 161

i ncorporated a nmechani sm (pistons 164 and 176 in
Fig 5) for sinmultaneously rotating and transl ating
effector 162, the axis 170 being parallel to the
stator axis. In this way the person skilled in the
art woul d have been enabled to nodify the USWO0O
by the addition of feature b) of claim1l and thus
arrive at the subject-matter clained in the
opposed patent.

Additionally there were a nunber of indicia
pointing in the direction of obviousness, viz:

(1) There was no technical prejudice in the
stator coil winding and term nating art
against rotation of the axis of the wire
mani pul ati ng devi ce. Wether this was done
or not depended on the design of the stator
term nal board, which in turn was determ ned
by the notor designer. The latter m ght, for
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exanpl e, require a nore conpact board with
no projections. This was not a case where
the problem had to be invented.

(ii) There was no surprising effect involved -
changing the wire direction and rotating the
Wi re mani pul ati ng device were routine
mechani cal operati ons.

The extent of the nonopoly conferred by this very
broad patent claimwas not justified by the
technical contribution to the art; cf decisions
cited in the Case Law of the Boards of Appeal of
the EPO 3rd edition 1998 at Section | D 1, | ast
par agraph (page 110 of the English version). In
particular the fact that the claimcould be
infringed by a standard conmerci al anthroponor phic
robot woul d severely restrict the activities of
conpetitors.

The respondent proprietor argued essentially as
fol | ows:

The appellant's analysis of the claimwas a
deconstruction based on hindsight. In relating the
claimto the proprietor's statenents in D6 it was
i nportant to bear in mnd that D6 itself was dated
1995 whereas the priority date of the opposed
patent was 1 August 1990; it was the stator

wi ndi ng and term nati ng machi ne desi gnated USWO0O
referred to in D6 which was the cl osest prior art.
This was the machi ne which featured in the video
D10.

The term "conpl ex" was used in D6 as a rel ative
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termto distinguish the mani pul ation effected by
the USWIOO0 fromearlier less flexible machines. In
the context of claim1l of the opposed patent

"conpl ex" was used to distinguish the manipul ation
of the invention to which the opposed patent
relates fromthe relatively sinpler action of the
USWI00. The term "tortuous"” woul d have expressed
better the conplexity arising fromdirectiona
changes but it was neverthel ess clear fromthe
context of the claimand the description what was
meant and that, in particular, it was not the
"conplexity" referred to in D6.

3. Furthernore in D6, at point 2.5.3 the robots
referred to were 3-axis robots, not
ant hr oponor phi ¢ robots.

4. Wth reference to the video D10, which was viewed
in the course of the oral proceedings before the
board, the respondent pointed out that the prior
art approach had been based on guide tooling with
the wire mani pul ating device noving linearly on 3
axes. There was no suggestion of further rotation
in the prior art. It was not even a reasonable
"coul d" argunent to suggest that it was nerely a
matter of adding a gearbox to the prior art
machi ne, since a significant change in the whole
term nation phil osophy was involved in dispensing
with the guide tooling and having the wire
mani pul ati ng devi ce execute conplex path foll ow ng
operations involving directional changes.

5. As regards the docunents D20 and D21, the only

thing they shed light on was the neani ng of the
acronym SCARA, viz Sel ective Conpliance Assenbly

0640.D Y A
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Robot Arm This was significant because sel ective
conpliance was a requirenent typical of notor
vehi cl e assenbly |ine manufacture, which involved
the offering up of parts with an acceptance

tol erance. This situation was not typical of

el ectric notor assenbly where the stators were
presented with mllinetric precision, and
conpl i ance, ie judder or wobble would be a
positive disbenefit. In general the appellant's
appeal to the notorious use of anthroponorphic
robots was too vague. There was no precise
evidence on file in relation to rel evant
capabilities of these robots nor any suggestions
for their use in stator coil term nation

As regards D7 it was inportant to note that it
related to making up an aircraft w ring harness.
Such harnesses were typically 50 mlong, involving
an assenbly machi ne bi gger than an EPO or al
proceedi ngs room This represented a very
different field of endeavour and the person
skilled in the stator art would not | ook to the
aircraft industry for solutions to problens
arising in the forner field. The machi ne discl osed
in D7 was, in effect, a very sophisticated pipe
bendi ng machi ne - hence the provision of two
gripping arns in the harness mani pul ati ng devi ce.
The devi ce noved freely al ong the harness,

st opped, bent and then noved on. The harness was
not slidably grasped since it was not held in

t ensi on.

As regards the argunent based on a conbi nation of
the USWO00 machi ne and D1, the latter device was
sinply for wapping an already aligned wire around
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a term nal post. There was no el enent of
mani pul ation to deliver the wire to the term nal
it was already there waiting to be wapped around
it. The rotation in D1 was a rapid spinning of the
wi re through many revolutions, whereas it was
inplicit in the invention that the rotation was a
control |l ed angul ar novenent generally |less than a
revol ution. The appellant m ssed the point in
asserting that the person skilled in the art would
have had no difficulty in adding a rotationa
novenent to the USWIO00 machi ne. Apart fromthe
fact that there was consi derabl e technica
difficulty in doing so, there was no reason why
the skilled person should want to. The assertion
was nere hindsight. The rotational capability in
D1 was not addressing the sane problemas the
present invention; it was concerned solely with
wi nding the wires onto the termnal posts (D1,
colum 2, line 67 to colum 3, |line 3). The
probl em of delivering the wire to the term na
post was expressly stated to have been sol ved
(colum 2, lines 55 to 66) so that the skilled
reader of D1 would correctly dismss it as
teachi ng not hing towards sol ving the probl em
addressed by the present invention.

In D8 the mani pul ator 162 was rotatabl e about

pi vot 170, ie orthogonally to its |ongitudina
axis, whereas claim1l of the opposed patent

requi red the mani pul ator to be rotatable about its
| ongi tudi nal axis. Thus even if D8 were sonehow
conbined with the USWI00 nmachi ne one woul d not
arrive at the clained invention. But in fact such
a conbi nati on woul d not nmake sense. D8 was a
nmechani sed (hard-autonmated) inflexible nmachine
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wher eas the USWIO0 was robotised so that the

i ntroduction of an inflexible feature from D8
woul d run counter to the principle of flexible
operation on which the fornmer was based.

The appel | ant opponent requested that the decision
under appeal be set aside and that the European patent
No. 469 426 be revoked.

The respondent proprietor requested that the appeal be
di sm ssed and that the patent be maintained in the
anmended form approved by the opposition division.

Reasons for the Decision

1

2.1

0640.D

The appeal is adm ssible.

The sole remaining issue is alleged |ack of inventive
st ep.

Cl osest prior art

The opposed patent relates to stators for electric
notors and in particular to a nethod and apparatus for
connecting the ends of the Iead wires of the stator
coils to circuit board termnals, the step follow ng
coil winding in the autonmati c assenbly of such notors.
At the end of the latter step the lead wire ends are
hel d under tension in tenporary wre grippers pendi ng
final termnation at the next work station. The agreed
cl osest prior art is the machi ne designated USWOO,
docunented in the video D10 and undi sputedly nade
avail able to the public before the priority date of the
opposed patent. The latter nmachine is a 3-axis
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progranmmabl e robot having a wire graspi ng device which
takes the lead wires fromthe tenporary grippers and,
whil e slidably grasping them connects themto the
circuit board termnals. It effects this operation by
nmovi ng t hrough sinple arcs gui ded by gui de-tooling
specific to the required term nal |ayout.

Qbj ective technical problem

The obj ective technical problem addressed and pl ausi bly
sol ved by the subject-matter of clains 1 and 13 is to
provide a lead wire term nati on nethod and appar at us
which is capable of effecting a nore el aborate and

fl exi ble mani pul ation of the lead wires while

di spensing with the guide tooling involved in the

term nation nethod used in the USWI00, thus providing a
nmet hod nore readily adaptable to different circuit
board term nal | ayouts.

Sol uti on

The concept underlying the solution defined in detai
inclaimlis to provide the wire manipul ating device
with an extra degree of freedom- a |ongitudinal
rotational axis - and, with the help of this "wi st
action” to route the lead wire along a conplex path
involving at |east a rotational directional change.

I nventive step

The extent to which the fornul ation of the problem

i nvolves a contribution to inventive step need not be
deci ded since, as shown below, the issue of inventive
step can be decided by reference to the solution al one.
The board agrees with the respondent's contention that
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the solution is not to be seen as a detail inprovenent
sinply achi eved by adding a gearbox to the prior art
machine. It represents a significant conceptual change
i nvolving detailed routing of the lead wire along a
prescri bed conplex path in place of sinple transfer
novenents fromtenporary grippers to termnals.

Conbi nati on of USWO00 and D7

The appel |l ant argues that, starting fromthe cl osest
prior art, the USWIO0 machi ne as docunented in D10, the
clainmed solution is the obvious application of the
teaching of D7 to the probl em specified above. The

| att er docunent discloses a nethod of assenbling a

W ring harness, with particular enphasis on the precise
positioning of a connector bl ock having sockets for
recei ving and hol ding the ends of the harness wires. A
first end of the harness is held fixed in the connector
bl ock while a wire routing tool 300, carrying a wire

di spensing canister, is noved by a robot along a
predeterm ned path to dispense the wire segnent in the
harness and install the second end in a second
connector bl ock. The tool 300 is nounted on a
mani pul ator arm 106 which is rotatable about its

| ongi tudi nal (z-) axis and can be noved upwardly and
downwardly as well as translated horizontally in x- and
y-directions. The tool conprises two downwardly

ext endi ng i ndependently pivotable |egs at the end of
each of which is fornmed a grooved foot. Each foot can

I ndependently grasp (clanp) a wire that passes through
the groove of that foot or can allow the wire to pass
freely within the groove. Al though D7 does not describe
the mani pul ati on of the harness wiring in conplete
detail, the board is persuaded that the respondent's
characterization of it as simlar to pipe-bending is
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plausible, ie at a required bend the two grooved feet
clanp the harness, bend it by the required anount and
then slide freely along the harness to the next point
where a bend is required.

The respondent argues that the disclosure of D7 rel ates
to making up wiring harnesses for the aircraft

i ndustry, the assignee of the patent being a major
aeropl ane maker, and that this is a renbte and obscure
art fromthe point of view of a person in the field of
stator coil winding and term nation so that the person
skilled in the latter art would not be aware of D7. The
board need not decide this point, because in any case
the technical problemsolved in D7 is significantly
different. Making up a wiring harness involves handling
a wre which is not under tension. Hence the grooved
feet of the wire routing tool have two distinct nodes
of action, clanping (for bending) or sliding freely
along. In D7 the wire is not slidingly grasped and the
two-1 egged gri pper woul d not be capabl e of mani pul ating
a wire under tension. The board judges therefore that,
if the person skilled in the stator assenbly art
considered D7, it would not strike himas sufficiently
rel evant in view of the structure and bi nodal action of
the wire routing tool. Endowing the wire routing too

of D7 wwth a (per se known) slidingly grasping grip to
enabl e the conpl ex direction-changing wire routing
action of D7 to be applied to the term nation of a
stator coil lead wire under tension represents an

i nventive transfer of the teaching of D7 in relation to
the problemof laying up a wiring harness to the
probl em under |l yi ng the opposed patent.

Conbi nati on of USWO00 with D1 or D8.
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The appel |l ant argues additionally and alternatively
that starting fromthe USWIO0 machi ne, the person
skilled in the art would derive feature (b) of claim1l
of the opposed patent - rotation about a |ongitudina
axis - fromeither DL or D8. In the judgenent of the
board, this argunent was refuted by the respondent in
his response dated 17 February 2000; see VI.7 and VI.8
above.

2.4.3 Ant hroponorphic robots

As regards the appellant's argunent based on the

al | egedly notorious use of anthroponorphic robots in
the automati on of manipul ative tasks, the board is not
persuaded that this is a realistic argunent. The
argunment has been expressed as an objection to the
extent of the nonopoly, which, it is alleged, does not
correspond to and is not justified by the contribution
to the art. A nunber of decisions of the EPO Boards of
Appeal have acknow edged the validity of this genera
principle of patent |aw that the nonopoly should

equi parate to the invention (Case Law of the Boards of
Appeal of the EPO 3rd edition 1998, | D 1), but the
board agrees with the respondent’'s subm ssion that this
principle does not point to a requirenent above and
beyond what is expressed exhaustively in the articles
and rules of the EPC. In the present case this neans
that the appellant's argunment is to be regarded sinply
as an allegation that the subject-matter of claim1l
does not involve an inventive step because it woul d
have been obvious for the person skilled in the art
before the priority date to program an ant hroponorphic
robot to carry out a termnation nethod falling within
the claim For this argunent to succeed it would be
necessary to have evidence of what the precise

0640.D Y A
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capabi lities of anthroponorphic robots were at the

rel evant date. Al though the board is prepared to accept
that such robots were at |east conceptually notorious
before the priority date, this falls far short of a

pl ausi bl e argunent on inventive step. Even if the
constraints, eg of size and speed, inplied by the
probl em of the opposed patent, could have been conplied
with, it is not self-evident that such an

ant hr oponor phi ¢ robot woul d necessarily have been
progranmmed to execute the term nation operation as
specified in the opposed claim

O her argunents

The appel lant has also pointed to the alleged | ack of
technical prejudice in the art regarding the provision
of an additional axis of rotation and the |ack of
surprising effect in the operation of the clained

net hod. The board observes that these alleged facts may
be given weight as indicia in judging whether the
clainmed solution is obvious or not, but there is no
positive requirenent in the jurisprudence of the EPO
Boards of Appeal that an identifiable specific
techni cal prejudice be overcone or that an identifiable
specific surprising effect be achieved in order to
reach a concl usi on of non-obvi ousness.

The board concludes therefore that, having regard to
the prior art on file, including the admttedly
publicly prior used machi ne USWO00, the clained | ead
W re connecting nmethod is not obvious for the person
skilled in the art so that the subject-mtter of
claim1 is regarded as involving an inventive step
within the neaning of Article 56 EPC. The above
argunents and concl usi on apply anal ogously to the
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apparatus claim13.

4. In the view of the board, the patent in the version
approved by the opposition division and the invention
to which it relates neet the requirenents of the EPC.

O der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

M  HOr nel | W J. L. Weel er
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