BESCHVWERDEKAMVERN  BOARDS OF APPEAL OF CHAMBRES DE RECOURS
DES EUROPAI SCHEN THE EUROPEAN PATENT DE L' OFFI CE EUROPEEN
PATENTAMI'S OFFI CE DES BREVETS

I nternal distribution code:
(A) [ ] Publication in QJ

(B) [ ] To Chairmen and Menbers
(O [X] To Chairnen

DECI SI ON
of 6 March 2001

Case Nunber: T 0189/98 - 3.2.5
Application Nunber: 90914289. 5
Publ i cati on Nunber: 0431150

| PC: B29C 45/ 77

Language of the proceedings: EN

Title of invention:
I nj ecti on nol di ng machi nes having a brushless DC drive system

Pat ent ee:
M |l acron I nc.

Opponent :
Arburg GrbH + Co.

Headwor d:

Rel evant | egal provisions:
EPC Art. 56
EPC R 67

Keywor d:
"I nventive step (yes)"
" Rei mbur senent of appeal fee (no)"

Deci si ons cited:

Cat chword

EPA Form 3030 10.93



9

Européaisches
Patentamt

European
Patent Office

Beschwerdekammern Boards of Appeal

Case Nunber: T 0189/98 - 3.2.5
DECI SI1 ON
of the Techni cal Board of Appeal 3.2.5
of 6 March 2001
Appel | ant : Arburg GrbH + Co.
(Opponent) Arthur-Hehl -Str. 32
D- 72290 Lossburg (DE)
Represent ati ve: Rei nhardt, Harry
Mayer, Frank, Rei nhardt
Schwar zwal dstrasse 1A
D 75173 Pforzheim (DE)
Respondent : Ml acron Inc.
(Proprietor of the patent) 4701 Marburg Avenue
G ncinnati, OH 45209 (USs)
Represent ati ve: Lally, WIliam

Deci si on under appeal :

Conposition of the Board:
Chai r man: R E. M chel
Menber s:

M Tardo-Di no

FORRESTER & BCEHMERT
Franz- Joseph- Strasse 38
D- 80801 Minchen (DE)

Deci sion of the Opposition Division of the

Eur opean Patent O fice posted 23 Decenber 1997
rejecting the opposition filed agai nst European
patent No. 0 431 150 pursuant to Article 102(2)
EPC.

W R Zel |l huber

Office européen
des brevets

Chambres de recours



- 1- T 0189/ 98

Summary of Facts and Submn ssions

The appel | ant (opponent) | odged an appeal against the
deci sion of the Opposition Division maintaining the
patent No. 0 431 150 as granted.

In addition to docunentation establishing prior use of
an injection nolding machine incorporating a brushed DC
not or, such prior use not being contested by the
respondent (patentee), the foll ow ng docunents were
inter alia referred to:

El: US- A-4695237

E2: "Drehstrommotoren als Servo- und Spi ndel antriebe"”,
maschi ne + wer kzeug 18/1985

E8: "Getting the nost from expandi ng notor
t echnol ogy", Murphy, 1985

E9: "Mdtor Selection", Ford, OEM Design, June 1989

E11l: "Brushl ess Pernmanent - Magnet and Rel uctance Mot or
Drives", MIller, 1989

E12: "Designer's Update Mtors & Drives", April 1990
E13: "Control Techni ques worl dw de", 1995

1. Oral Proceedings were held before the Board of Appea
on 6 March 2001.

(i) The appellant requested that the decision under
appeal be set aside and the patent be revoked. A

refund of the appeal fee was al so request ed.
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(ii) The respondent requested as a main request that
t he appeal be dism ssed, or, as auxiliary
requests, that the decision under appeal be set
asi de and that the patent be nmintained on the
basis of sets of clains filed with a letter dated
2 February 2001

The main request of the respondent includes a single
i ndependent claim which reads as foll ows:

"1l. An injection nolding machine for producing a

nol ded part by injecting a nolten material into nold

el ements having a nold cavity defining the nolded part,
t he machi ne conpri si ng:

(a) cl anp neans (100) for supporting the nold
el ement s;

(b) i njection nmeans (102) for injecting the
nolten material into the nold cavity, said
i njection neans including a screw nenber
(142) rotatably and translatably carried in
a tubular barrel (140), said tubular barre
havi ng an end in communication with the nold
cavity;

(c) first drive nmeans (124, 126, 128) nechanically
coupled to the clanp neans for inparting
relative notion between the nold el enents;

(d) second drive neans (148) nechanically
coupled to the injection neans for rotating
t he screw nenber;

(e) third drive neans (156, 158, 162) nechanically
coupled to the injection neans for
translating the screw nenber within the
tubul ar barrel; and

() machi ne control neans (104) for controlling
the drive neans; characterised in that
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(9) at | east one of the first drive neans, the

second drive neans and third drive neans

further

(i)

(i)

i ncl udes:

a brushl ess DC notor (20) producing
an el ectronotive force having an
approxi mately trapezoi dal waveform
said notor conprising a rotor (28)
havi ng per manent magnets (30, 32)
and stator w ndings (22,24, 26)
surroundi ng said rotor, detecting
means (34, 36,38) for detecting
angul ar positions of the rotor, and
notor controller means for
controlling the brushless DC notor,
said notor controller neans
connected to the brushl ess DC notor
and responsive to a notor conmmand
signal, said notor controller nmeans
i ncl udi ng:

(1) suppl yi ng neans (50) for
suppl ying positive and
negati ve DC signals;

(2) swtching circuit neans (56)
for applying the positive and
negative DC signals to the
stator w ndings, said
swtching circuit nmeans
connected between the stator
wi ndi ngs and the suppl ying
means; and

(3) control circuit neans
(60, 62, 64, 66, 67, 68, 72)
connected to the sw tching
circuit neans and the
detecting neans for
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activating the switching
circuit neans to selectively
apply the positive and
negative DC signals in a
predet erm ned phase
relationship to the stator
w ndi ngs to produce a
commut ati on effect thereby
creating a torque on the
rotor to produce rotor
rotation; and

(h) the machine control neans (84,104) is

connected to the notor controller neans for

produci ng the notor command signal ."

The appel |l ant argued essentially as foll ows:

I njection nol di ng machi nes havi ng brushed DC notors,
such as the machi ne of the appellant, were known at the
priority date of the patent in suit, as were brushl ess
DC notors. The choice of a brushless DC notor results
fromeconom c considerations. It is thus obvious to use
such a notor in an injection nolding machi ne. An

i nvention cannot lie in the use of a brushless DC notor
in an injection nolding machine, but in the way the
not or nust be adapted for use in an injection nolding
machine. This is indicated in the declaration of M.
Sparer, one of the inventors of the patent in suit, at
paragraphs 8 and 9. As stated in paragraph 10 of the
decl aration, the breakthrough involved the use of
process variable feedback. This is not specified in
claim1.

The term" brushless DC notor" as used in claim1 could
be construed so as to i nclude a brushl ess AC notor.
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V. The respondent argued essentially as foll ows:

The statenents of M. Sparer as to where the invention
lies cannot be relied on, since the approach of the
practical skilled man is inevitably nore concrete than
that of patent |aw.

The cl osest prior art is the prior use of the machine
of the appellant, which uses a brushed DC notor. The
presence of brushes gives rise to disadvantages arising
frombrush wear, including frequent maintenance, dust
and spar ki ng.

Brushl ess DC notors had been avail abl e since 1985. It
IS not correct to say that the choice of such a notor
is made nmerely on econom ¢ grounds, since such notors
are between 50 and 100% nore expensive than brushed DC
not or s.

The cited prior art, including docunents E8, E9, E11,
E12 and E13 indicates a prejudi ce agai nst the use of
brushl ess DC notors on the basis of their perfornmance,
such notors being seen as basic "workhorse" notors

whi ch are unsuitable for precision machi nery. Docunent
E9 for exanpl e suggests a preference for brushed DC

not ors over brushless DC notors. Not only the rotation
and translation of the screw nenber, but also the
novenent of the clanp nmeans for opening and cl osing the
nol d requires precise notion.

0683.D Y A
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Reasons for the Deci sion

1.1

2.1.1

2.1.2

2.1.3

0683.D

Mai n Request

Novel ty

The novelty of the subject-matter of claim1l1l was not

di sputed by the appellant and, in fact, the cited prior
art does not disclose an injection nolding nachine

i ncorporating a brushless DC notor. The subject-nmatter
of claiml is thus novel. Clains 2 to 10 are directly
or indirectly appendant to claiml1l and are simlarly
novel .

I nventive step

Cl osest prior art

The cl osest prior art is the prior use of the injection
nmol di ng machi ne of the appellant, which uses a brushed
DC not or.

oj ect of the invention

The presence of brushes gives rise to di sadvant ages
arising frombrush wear, including frequent

mai nt enance, dust and sparking. The object of the
invention is to avoi d such di sadvant ages.

Sol uti on

According to claim 1, the above problemis solved by
the use of a brushless DC notor.

The sol ution according to the invention is not



0683.D

- 7 - T 0189/ 98

suggested by the cited prior art docunents.

Docunent E1 di scl oses the use of a brushless AC notor.
This thus represents one alternative to the brushed DC
not or which was available to the person skilled in the
art at the priority date of the patent in suit which
woul d overcone the problens associated with brushes.

Docunents E2, E8, E9 and El11 can be regarded as

i ndicating the factors which would be taken into
account by the person skilled in the art seeking an
el ectrical notor as an alternative to a brushed DC
notor. It may be noted in this connection that
conventional injection nolding nmachines are driven by
hydraul ic systens. The person skilled in the art is
thus not restricted to electric notors and the use of
an electric nmotor is not inevitable. Wilst these

ref erences can be seen as encouraging the use of
brushl ess AC notors, they cannot be seen as an

encour agenent to use brushless DC notors in an

i njection nolding machi ne. Thus, for exanple, docunent
E9 states at page 89 that "trapezoidal notors are
difficult to produce and, in practice, frequently
generate a kick at the conmmutation point."

Docunents E12 and E13 were published after the priority
date of the patent in suit.

It was suggested by the appellant that the term

"brushl ess DC notor" as used in claim1l could be
construed as including brushless AC notors. This cannot
be accepted. Claim1l specifies that the notor produces
"an el ectronotive force having an approxi mately
trapezoi dal waveforn, that the supplying neans is "for
suppl ying positive and negative DC signals" and that
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the "control circuit nmeans connected to the sw tching
circuit nmeans and the detecting neans for activating
the switching circuit nmeans to selectively apply the
positive and negative DC signals in a predetermn ned
phase relationship to the stator wi ndings to produce a
commut ation effect thereby creating a torque on the
rotor to produce rotor rotation". The claimitself thus
recites the essential characteristics of a brushless DC
notor and maekes it clear that the clai mcannot be
construed so as to extend to a brushl ess AC notor which
uses a sinusoidal drive current.

It al so cannot be accepted that an inventive step could
only be seen in a claimspecifying that the notor
controller neans is responsive to a process feedback
signal. It is accepted that it is desirable to mnimse
periodic torque variations in order to provide
satisfactory results. Nevertheless, the inventive step
is seen as lying in the use of a brushless DC notor in
an injection nolding machine. The probl em of reducing
torque pul sations only arises once it has been deci ded
to use a brushless DC notor in an injection nolding
machi ne.

The subject-matter of claim1l according to the main
request thus involves an inventive step. Cains 2 to 10
are appendant to claiml1 and simlarly involve an

i nventive step

Rei mbur senent of the appeal fee

In view of the fact that the appeal is not allowable,
the requirenents of Rule 67 EPC are not fulfilled and
the request for reinbursenent of the appeal fee nust
accordingly be refused.
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Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

M Dai nese P. M chel
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