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Summary of Facts and Submn ssions

The appel |l ant (patentee) | odged an appeal against the
deci si on of the opposition division revoking patent
No. 0 512 818.

OQpposition was filed against the patent as a whol e
based on Article 100(a) EPC (lack of novelty and
I nventive step).

The Opposition Division held that the subject-matter of
claim1 lacks an inventive step in view of the
docunent s:

E3: Fachtagung 18. und 19. Sept. 1990 Festung
Mari enberg, Wirzburg, Mehrkonponenten- und
Gasi nnendr uck- Spritzgi eBverfahren- Tendenzen neuer
Ver f ahr enst echni ken,
M Renger:
Das Gasi nnendruckverfahren eine Spritzgiel3variante
mt besonderen Mglichkeiten.

E4: Fachtagung 18. und 19. Sept. 1990 Festung
Mari enberg, Wirzburg,
Mehr konponent en- und Gasi nnendr uck-
Spritzgi eBverfahren Tendenzen neuer
Ver f ahr enst echni ken,
K. Rodewal d:
Gas- | njektions-Technik (A T) - Erste Erfahrung aus
Anwender si cht.

The foll ow ng docunent cited by the opponent was not
referred to in the decision:

E2: EP-A-0310914

0472.D Y A
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Oral Proceedings were held before the Board of Appea
on 13 February 2001.

(i) The appellant requested that the decision under
appeal be set aside and that the patent be
mai nt ai ned on the basis of

- claims 1 to 8, filed during the ora
pr oceedi ngs

- description columms 1 to 16, filed during the
oral proceedings

- draw ngs as granted.

(ii) The respondent (opponent) requested that the
appeal be di sm ssed.

The cl ains include three i ndependent clains reading as
fol | ows:

"1l. A nethod for producing a handl e-shaped nol ded
article (1) having a thick grip portion (2) having
a hollow structure and at | east one thick fitting
portion (3) having a solid structure by injection
nol di ng by neans of an injection nolding apparatus
(10) equipped with a nold (40) having a cavity
(60), a resin gate (46) provided at the entrance
to the nold cavity at a part of the nold cavity
where the fitting portion of the handl e shaped
nol ded article is to be forned and a gas inlet
(48) to a part of the nold cavity where the grip
portion of the handl e-shaped nol ded article is to
be fornmed and provided at a different position
fromthe resin gate;
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whi ch conpri ses:

injecting a nolten resin into the cavity (60)
through the resin gate (46), thereby filling
nolten resin in a fitting portion-formng cavity
zone (62) fornmed of that portion of the nold where
the resin gate is provided and the fitting portion
is to be fornmed and further filling nolten resin
in part of the rest of the cavity,

i ntroducing a pressurized gas into the cavity
(60) through the gas inlet (48) while nmaintaining
an injection pressure, P, in front of a screw (12)
of the injection nolding apparatus and with
pressure thereby being applied at the resin gate,
the injection pressure P being nmaintained at a
predeterm ned value, the injection pressure, P
bei ng defi ned by

wherein Fis an injection force and Sis a cross-
sectional area of a screw (12) of the injection
nol di ng appar atus, and

mai ntai ning the injection pressure and a gas
pressure in the gas inlet (48) at predeterm ned
val ues until the nolten resin is cooled and
solidified."

A net hod for producing a handl e-shaped nol ded
article (1) having a thick grip portion. (2)
having a holl ow structure and at | east one thick
fitting portion (3) having a solid structure by

i njection nolding by neans of an injection nolding
apparatus (10) equipped with a nold (40) having a
cavity (60), a resin gate (46) provided at the
entrance to the nold cavity at a part of the nold
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cavity where the fitting portion of the handle
shaped nol ded article is to be fornmed and a gas
inlet (48) to a part of the nold cavity where the
grip portion of the handl e-shaped nol ded article
is to be fornmed, and provided at a different
position fromthe resin gate,

whi ch conpri ses:

injecting a nolten resin into the cavity
through the resin gate (46), thereby filling
nmolten resin in a fitting portion-formng cavity
zone (62) forned of that portion of the nold where
the resin gate is provided and the fitting portion
is to be formed and further filling nolten resin
in part of the rest of the cavity,

nmechanically closing the resin gate (46), then
i ntroducing a pressurized gas into the cavity
through the gas inlet (48), and nmintaining a gas
pressure in the gas inlet at a predeterm ned
value, wth the resin gate nechanically cl osed,
until the nolten resin is cooled and solidified."

"8. A nold (40) for produci ng a handl e- shaped nol ded
article (1) having a thick grip portion (2) having
a hollow structure and at | east one thick fitting
portion (3) having a solid structure, the nold
having a resin gate (46) provided at the entrance
to the nold cavity at a part of the nold cavity
where the fitting portion of the handl e-shaped
nol ded article is to be formed and a gas inlet
(48) to a part of the nold cavity where the grip
portion of the handl e-shaped nol ded article is to
be fornmed provided at a different position from
the resin gate, and further being provided with
means (70) for nechanically closing the resin
gate."

0472.D Y A
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The appel | ant argued essentially as follows:

The cl osest prior art is represented by docunent E3. In
Figure 21 of this docunment there is shown a thick-
wal |l ed article which may or may not be a handl e- shaped
article. This figure shows two alternative nethods of
manufacturing the article by gas assisted injection
nol ding. In one of these nethods, gas is injected

t hrough the nozzle through which nelt is introduced
into the nold. In the other, gas is injected into the
article at a |l ocation spaced fromthe nozzle. There is
no reason to select the second as opposed to the first
alternative. There is no disclosure of an article wth
a solid fitting portion.

The problemto be solved by the invention of the patent
in suit is to ensure that the injected gas remains in
the thick grip portion and does not enter the solid
fitting portion.

E4 does not deal with this problem It is concerned

wi th nethods of injection nolding in which gas is

I njected downstream of a transverse bolt shut-off
nozzle (figure 2) and then passes through the sprue and
runner to the nold cavity. As shown in the timng

di agram of Figure 5.1, pressure is exerted by the screw
after the shut-off bolt is closed. Such pressure is
not, however, transmtted to the nold cavity, serving
nerely to prevent gas from passing the shut-off bolt
and entering the space between the shut-off bolt and
the screw. Figure 5.2 is a timng diagramfor an
apparatus in which an inproved shut-off bolt which is
gas-tight is used.
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Therefore, the teachings of E3 and E4 do not render
obvi ous the subject-matter of clains 1, 5 and 8.

| V. The respondent argued essentially as foll ows:

It is agreed that the closest prior art is represented
by docunent E3.

The subject-matter of claim1 is distinguished over the
di scl osure of E3 in that the injection pressure and the
gas pressure are mai ntained at predeterm ned val ues
until the nolten resin is cooled and solidified.

The object of the invention is to prevent gas from
passing the shut-off bolt and entering the space

bet ween the shut-off bolt and the screw.

E4 teaches the solution to this problemas defined in
claiml (see in particular page 165).

The alternative solution to this problemas clained in
clainmse 5 and 8, in which a shut-off pin closes the
resin gate before introduction of gas, is known from

E2.

Therefore, the subject-matter of clains 1, 5 and 8 does
not involve an inventive step.

Reasons for the Decision

1. Novel ty

The novelty of the subject-matter of the clains as
mai nt ai ned by the opposition division was not

0472.D Y A
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questioned by the respondent and, indeed, the prior art
does not disclose either maintaining the injection
pressure and the gas pressure in the gas inlet at
predeterm ned values until the nolten resin is cool ed
and solidified or providing a closable resin gate at
the entrance to the nold cavity at a part of the nold
cavity where the fitting portion of the handl e shaped
nol ded article is to be forned. The subject-nmatter of
clainms 1, 5 and 8 is thus novel.

I nventive step

The closest prior art is found in E3. This docunent

di scl oses a nethod for producing a nolded article
having a thick portion having a hollow structure and at
| east one thick portion having a solid structure by

i njection nolding by nmeans of an injection nolding
appar atus equi pped with a nold having a cavity, a resin
gate being provided at the entrance to the nold cavity
at a part of the nold cavity where the solid portion of
the nolded article is to be fornmed and a gas inlet to a
part of the nold cavity where the holl ow portion of the
nol ded article is to be forned and provided at a
different position fromthe resin gate; which nethod
conprises injecting nolten resin into the cavity
through the resin gate, thereby filling nolten resin in
the portion of the nold cavity where the solid portion
of the nolded article is to be forned and further
filling nolten resin in part of the rest of the cavity,
and i ntroducing a pressurized gas into the cavity

t hrough the gas inlet.

A probl em associated with the production of handl e-
shaped nol ded articles in which the solid portion forns
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a fitting portion and the hollow portion forns a grip
portion is that gas tends to enter the fitting portion,
t hus reducing the strength thereof.

It was suggested on behalf of the respondent that the
problemto be solved is to prevent gas from passing the
shut-off bolt and entering the space between the shut-
off bolt and the screw. This nore general problem
cannot, however, be accepted as being the problemwth
whi ch the present invention is concerned, since gas
woul d have to pass through the fitting portion of the
nol d cavity before entering the space between the shut-
off bolt and the screw

The patent in suit offers two alternative solutions to
t he above problem the first being defined in claiml
and the second in clains 5 and 8.

The solution of claim1 involves applying pressure to
the resin in the nold by nmeans of the screw of the

i njection nolding apparatus during introduction of
pressuri zed gas. The pressure applied to the nelt is
such as to maintain a balance with the gas pressure as
the resin cools and sets. Wilst the gas pressure
serves to maintain the surface of the grip portion in
contact with the surface of the nold cavity, thereby
achi eving a good surface finish, the pressure exerted
on the nelt ensures that the gas bubbl e does not extend
into the fitting portion. By virtue of the fact that
pressure is exerted on the screw, further nelt can be
supplied fromthe space in front of the screwto the
sprue and runner, thereby conpensating for shrinkage of
melt in the runner during cooling and solidification.

The second solution is defined in claim5 and invol ves
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closing off the gate into the nold cavity at the
entrance to the nold. Wilst contraction of the nelt in
the article during setting is conpensated for by the
gas, it is not necessary to conpensate for shrinkage in
the runner, since this is isolated fromthe article.

These sol utions are not suggested by the cited prior
art.

E4 relates to the experience of a user in operation of
t he apparatus shown in Figure 2 of this docunent. This
apparatus includes a shut-off bolt in the nozzle of the
i njection nolding apparatus. Gas is supplied to the
nozzl e downstream of the shut-off bolt. It is not
concerned with the type of apparatus in which gas is
injected directly into the nold cavity. It thus does
not attenpt to offer a solution to the problem set out
above, since the use of such an apparatus to forma
handl e- shaped article would invol ve passing gas through
the resin gate into the fitting portion.

The tim ng diagram shown in Figure 5.1 shows that the
shut-off bolt is closed after injection of the nelt is
conpl eted and before gas injection is commenced. It is
t hus not possible to continue to exert pressure on the
nmelt in the nold by neans of the screw of the injection
nol di ng apparatus. Wil st the screw does continue to
exert pressure during the period shown in Figure 5.1 as
the "Nachdruckzeit", this pressure being exerted after
conpletion of nelt injection and continuing until gas
pressure is released, the shut-off bolt is closed and
this pressure is only exerted in the space between the
screw and the shut-off bolt and serves to prevent gas
frompassing the shut-off bolt and entering the space
bet ween the screw and the shut-off bolt.
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E2 is also concerned with a nethod of gas injection

nol ding in which gas is supplied through the nelt

i njection nozzle and in which the supply of nelt is

cl osed off before gas is supplied to the nold (see
figure 5.5). In place of a shut-off bolt which is noved
transversely to the nelt flow, a rotatable pin is used.
Nevert hel ess, as in E4, gas passes through the resin
gate and it remains inpossible to continue to exert
pressure on the nelt in the nold by neans of the screw
of the injection nolding apparatus during gas

i njection.

Nei t her of docunments E2 and E4 thus addresses the
probl em sol ved by the two alternative concepts of the
patent in suit.

2.5 The subject-matter of clains 1, 5 and 8 thus invol ves
an inventive step. The remaining clains are directly or

i ndirectly appendant to these clains and al so invol ve
an inventive step.

Or der

For these reasons it is decided that:

1. The deci si on under appeal is set aside.
2. The case is remtted to the first instance with the
order to maintain the patent in anmended formon the

basis of the follow ng docunents:

- claims 1 to 8, filed during the oral proceedings
of 13 February 2001

0472.D Y A
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- description colums 1 to 16, filed during the ora
proceedi ngs of 13 February 2001

- drawi ngs as grant ed.

The Regi strar: The Chai r man:

M Dai nese A. Burkhart
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