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Summary of Facts and Subm ssi ons

0403.D

The Appellant is proprietor of European patent
No. O 188 622 (application No. 85 903 384.7).

Caim1l as granted reads as foll ows:

"1. A screwrotating/injection nechanismof an
i njection nelding machine, conprising a screw shaft (1)
having a screw at a distal end thereof, a pressure
plate (4) to which a drive shaft (1') is rotatably
fixed, said drive shaft (1') being fixed to a rear
portion of the screw shaft (1), a first transm ssion
unit (10, 9, 13, 15) for rotating the screw shaft (1),
a plurality of threaded shafts (8, 8') engaging with
the pressure plate (4), and a second transm ssion unit
(11, 11', 16, 14) for rotating the threaded shafts (8,
8")
characterised in that

said threaded shafts (8, 8') are respective bal
screws which engage with respective ball nuts (7, 7')
provided in the pressure plate (4);

and in that a spline shaft (5) is fornmed on the
drive shaft (1') at a rear side of the drive shaft (I')
Wth respect to the pressure plate (4),

a nut (6) is spline-coupled to the spline shaft
(9).

the first transm ssion unit (10, 9, 13, 15)
couples the nut (6) to a screwrotating notor (M), and
the second transmssion unit (11, 11', 16, 14) couples
rear end portions of the ball screws (8, 8 ) to an

i njection servo notor (M2) so that the ball screws
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(8, 8') are driven sinmultaneously by the injection
servo nmotor (M2)."

1. The patent was opposed by

Battenfel d GibH
Scherl 10
D- 5882 Mei ner zhagen

on the ground of |ack of inventive step.

The follow ng state of the art was inter alla
subm tted:

El: EP-A-0 090 863.

L1l By a decision posted on 19 June 1992 the Qpposition
Di vi sion revoked the European patent.

It was of the opinion that the subject-matter of
granted claim 1l | acked an inventive step in the |ight

of docunent E1 and common general know edge.

| V. On 17 August 1992 the Appellant | odged an appeal
against this decision, with the appeal fee being paid

at the same tinme.

The Statenent of G ounds of Appeal was filed on
28 Cct ober 1992.

The Appel l ant requested that the decision under appeal
be set aside and the European patent be naintained as

gr ant ed.

0403.D U
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V. In its response to the statenent setting out the
grounds of appeal, the Respondent submitted the further

docunent :

E5: US-A-3 262 154 (cited in the search report
established on the original European patent
appl i cation).

By letter dated 14 February 1998 it withdrew its

opposi tion.

Reasons for the Decision

1. The appeal is adm ssible.

2. Procedural matters

It is well established jurisprudence of the Boards of
Appeal that w thdrawal of the opposition in appeal
proceedi ngs does not affect the appeal proceedings if
the appellant is the patent proprietor (see e.g.
decision T 629/90, Q) EPO 1992, 654). The respondent
(opponent) ceases to be party to the appeal proceedings

in respect of the substantive issues.

3. Novelty

The Board is satisfied that the subject-matter of

claim1l1l is novel over the cited docunents.

Since this was never disputed during the opposition and

0403.D Y
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appeal proceedings, there is no need for further
detail ed substantiation of this matter.

Inventive step

Claim1l as granted has been fornulated so as to state
inits pre-characterising portion all the features of
the clained subject-matter which are known from
docunent E1 acknow edged as closest prior art in the
Eur opean patent. The known screw rotating/injecting
mechani sm according to Figure 8 of this docunent is
provided with a screw shaft having a rear portion

t hereof connected to a drive shaft which cooperates
with a pressure plate. The drive shaft is provided with
a screw rotating gear driven by a servo notor via a
first transm ssion shaft and a first clutch nmenber. Two
t hreaded shafts are nounted parallel to the screw shaft
and its extended drive shaft. The pressure plate is
meshed with said threaded shafts, each having a screw
advanci ng gear driven by the said servo notor via a

second transm ssion shaft and a second cl utch nenber.

As convincingly submtted by the Appellant, this known

mechani sm i nvol ves many probl ens:

Firstly the screwrotating gear is positioned in front
of (i.e. on the screw side) of the pressure plate. Wth
such an arrangenent, the length of the threaded shafts
which are rotated to drive the pressure plate forward
must be of a length sufficient to accommobdate both the
I ength of the screw rotating gear and the anmount of
travel required for the pressure plate to carry out

i njection operations.

0403.D
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Secondly when the second clutch nenber is energised,
the first clutch nenber is de-energised and the two
screw advanci ng gears are rotated through the second
transm ssion shaft so as to nove the pressure plate and
the screw shaft in the forward direction. Thereafter,
when the second clutch nmenber is de-energised and the
first clutch nmenber is energised, the screw rotating
gear is rotated with the rotation of the first

transm ssion shaft to rotate the drive shaft and the
screw. Hence, the known device requires a conplicated
system and thus a conpl ex control to disconnect the
screw fromthe screw rotating nechani smupon injection
operation and vice versa to disconnect the screw from
t he screw advanci ng or injection nmechani sm upon

rotating operation.

Finally, the injection nolding machine disclosed in

t hat docunent uses a single servo notor to rotate the
screw and to operate injection, so that control of

t hese two operations cannot be easily perforned.

Therefore, the technical problemto be solved by the
present invention is to provide a screw
rotating/injection nechani smapt to overcone the above
dr awbacks observed in the closest prior art, i.e. which
is mechanically.less conplicated while allow ng an
easier injection and rotation control as well as the
use of threaded shafts for displacing the pressure

pl ate which can be shorter and hence easi er and cheaper

t o manuf act ur e.

These three partial problens are in essence solved by

0403.D U
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the follow ng features defined in the characterising
part of claim1l:

(1) a nut is spline-coupled to a spline shaft
constituting a rear portion of the drive shaft,

(i) the nut is rotated by a screw rotating notor
(ML) through the first transmi ssion unit to
rotate the screw shaft,

(iti)the threaded shafts are respective ball screws
t hreadi bly engaged with respective ball nuts
provided in the pressure plate, and

(1v) the ball screws are rotated by an injection
servo motor (M2) through the second transm ssion
unit to nove the screw shaft forward, thereby

perform ng injection.

As a result of the characterising feature (i) i.e. the
fact that the saline shaft is an extension of the drive
shaft which cooperates with the pressure plate, the
screw rotation drive is delivered via the nut which is
behind the pressure plate. The first feature (i) thus
requires the screwrotating drive to be behind the

pressure plate.

In the invention, screwrotating drive is delivered
from behind the pressure plate to the nut splinecoupl ed
to the spline shaft which is fixed to the rear portion
of the drive shaft. Thus, the rotating drive delivery
is acconplished in a "straight through manner" with no

screw rotating gear on the screw shaft, drive shaft or

0403.D U
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sal i ne shaft.

Furthernore, with the screw rotation drive behind the
pressure plate, the length of the threaded shafts which
are rotated to drive the pressure plate forward need be
sufficient only to accommpdate the amount of travel
required for the pressure plate to carry out injection
operation. This nmeans that within the present invention
the threaded shafts can be shorter and hence cheaper to

manuf act ur e.

As to the issue whether the clainmed teaching invol ves
an inventive step in view of docunent E5 and common

general know edge, the following is to be noted.

The docunent E5 shows a conventional injection nelding
machi ne, where an electric notor is used as a drive
unit for rotating the screw via a rotating gear nounted
on the extended drive shaft of the screw. The rear
portion of the extended drive shaft cooperates with an
hydraulic unit used as a drive unit for noving the
screw forward, thereby performng injection. Apart from
the provision of a screwrotating drive unit and an
injection drive unit, docunent E5 is wholly silent with
respect to the characterising features (i) to (iv).
Therefore, without an ex post facto analysis a skilled
person applying the teaching there to the known device
according to docunent E1 would not arrive at the

cl ai med sol uti on.

It should be al so observed that the closest prior art
docunment E1 does not teach or suggest any way to deal

with the above problens with which the European patent

0403.D U
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is concerned. The injection nolding machi ne proposed
therein is designed so that the clanping nechani sm as
wel |l as the screw rotating/injection nechanism "are
operated by neans of a single servo notor" (see

"di scl osure of the invention” at page 2). It is said
that various technical advantages can be achi eved by
the use of a single servo notor

"Power may be saved, the apparatus may be sinplified
and the machine is excellent econom cally. Furthernore,
hydraulic oil need not be used at all and thus the
power transm ssion efficiency increases as conpared
with a hydraulic systemresulting in power saving as
wel | as extrenely readi ness in maintenance and
managenent of the machi ne" (see second paragraph of
page 2 of docunent E1)

Accordingly, the relevant disclosure of docunment E1l is
clearly confined to the provision of a single servo
nmotor and gives no pointer to the clainmed structure in
accordance wth the present invention having a screw
rotating notor (ML) and an injection servo notor (M).
To assert that, in the context of the prior art
represented by docunent El, the skilled person would
adapt two notors is to selectively ignore the

unanbi guous teachi ng of docunent E1 and can only be the

result of ex post facto w sdom

.6.3 The opponent suggested that the clainmed solution was
obvious in the light of comon general know edge. That
submi ssion disregards the fact that the invention has
deci si ve advantages (see in particular point 4.4 above)

and no skilled person thought of it before.

0403.D U
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In any case, the skilled person faced with the

af orenmenti oned problenms would have to performa series
of steps in order to proceed fromthe known mechani sm
of docunment E1 to the clainmed invention. These steps
woul d be in essence the foll ow ng:

(a) abandoning the common drive servo notor for the
cl anpi ng mechani sm and the screw
rotating/injection mechani sm

(b) renoving the screw rotating gear nounted on the
drive shaft in front of the pressure plate, the
first transm ssion shaft and the first clutch
menber ;

(c) providing a nut which is spline-coupled to a
spline shaft formng the rear portion of the drive
shaft;

(d) driving the spline shaft by a screw rotating

nmotor, to rotate the screw shaft.

(e) renoving the second clutch nmenber and providing a
second transm ssion unit for the screw injection
operation which is separated fromthe first

transm ssion unit; and
(f) driving the threaded shafts by and injection servo

motor via the second transm ssion unit, to nove

the screw shaft forward.

0403.D U
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Thus, in order to arrive at the clained invention,
starting fromthe injection machine disclosed in
docunent E1, the skilled person would have to undert ake
what anounts to a conpl ete redesign of the nmachi ne of
docunent E1 invol ving fundanental changes to a
plurality of structural features. That may be
considered as a significant indication of the presence

of inventiveness.

4.7 Therefore in the Board' s judgnent, the subject-matter
of granted claim1 involves an inventive step
(Article 56 EPC) and is thus all owable.

5. Dependent clains 2 to 5 concern particul ar enbodi nents

of the invention clained in claim1 and are |ikew se

al | owabl e.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to maintain the patent as granted.

The Regi strar: The Chair man:
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A. Townend W Wei R
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