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Description

The present invention relates to a bottle-shaped
container of polyethylene terephthalate or a satu-
rated polyester resin having a thermoset body
part thinned by biaxial orientation and a neck of
thicker cross-section with the upper part of the
neck being crystallised.

Saturated polyester resin has a wide range of
applications as the material of containers such as
bottles and the like, because it has excellent
physical properties. For example, it provides a
good gas barrier.

A conventional bottle-shaped container of bia-
xially oriented saturated polyester resin has in-
creased strength by virtue of the biaxial orien-
tation. The fact that the container walls can
thereby be made thinner also saves on the quan-
tity of material needed. Furthermore the resin
does not ooze out any detrimental substance such
as solvent, and does not produce toxic gas when
itis incinerated. Such a bottie-shaped container is
formed, for convenience of moulding with biaxial
orientation, with increased thickness only at the
neck section and shoulder, body and bottom
sections. In the biaxial orientation blow mouiding,
the thermal deformation temperature is ex-
tremely low. When liquid such as juice or milk
which is at a high temperature, to effect heat-
sterilization, is poured into the container, the
latter is thermally shrinked so that an error may
occur in the final liquid content within the con-
tainer. Therefore, it is desirable to subject the con-
tainer to heat treatment simultaneously with or
after its formation so as to increase the thermal
deformation temperature of the biaxially oriented
sections of the container.

It is also desirable to carry out such heat treat-
ment so that deterioration in the dimensional
accuracy caused by the high temperature is pre-
vented, the occurrence of chatter is prevented,
and the capping accuracy is improved by increas-
ing the surface hardness, and to strengthen the
thick neck section which is not biaxially oriented.

Because the neck section of a conventional con-
tainer is not biaxially oriented in the blow mould-
ing, the resuitant container may have unstable
physical properties and may be susceptible to
thermal deformation. However, the containers
may have to be sealed very tightly according to
their contents. Therefore, the neck section or end
of such a container is usually sealed or caulked by
a crown cap thereon, or it is sealed with a cap with
the interposition of a packing. However, if the
neck section is deformed by some external factors
such as heat, the aforementioned sealing effect of
the sealing means may be diminished.

A conventional container of polyethylene tere-
phthalate resin is particularly heat treated by a so-
called thermal setting at a temperature exceeding
the softening point of the polyethylene tere-
phthalate resin, after it is blow-moulded. This
improves the thermal resistance of the resin.
Though the container body may be subjected to a
small thermal deformation, itis important that the
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neck section of the container is not subject even
to a small deformation for the reasons already
given.

Polyethylene terephthalate resin may be trans.
parent. This sometimes deteriorates its physica|
properties and qualities because of the effects of
external light. Improvement may be required here
to protect the content of the container against
external light.

One prior construction of container having the
features set out on the opening paragraph of thig
present specification is described in our GB—A—
2074 932. In this construction, substantially the
whole of the neck portion is crystallized, and has 3
substantially uniform increased thickness. This
results in the thicker neck being brittle and com-
prising too much material.

An aim of the present invention is to provide a
container having the construction set out in the
opening paragraph of the present specification, in
which the neck section is less brittie, in which the
thick neck section can be efficiently and effec-
tively heat treated, the material of the neck sec-
tion is reduced, and further the heat treated state
of the neck section is evident from its external
appearance with an excellent colour.

Accordingly, the present invention is charac-
terised in that:

(a) the upper part of the neck is, throughout its
height, thicker and larger in outer diameter than
an intermediate uncrystallised part of the neck;

{(b) an upper half part of the crystallised upper
part is thicker and larger in outer diameter than a
lower half part of the upper part; and

(c) the neck is stepped between the upper half
part and the lower half part of the neck part, and
also between the lower haif part and the inter-
mediate part of the neck.

Preferably, an annular, outwardly-projecting,
reinforcing flange is integraily formed on the
outer surface of the lowermost part of the neck
where it meets a shoulder part of the container.

Thus the upper part of the neck section is thickly
strengthened and the fower half part of the upper
part of the neck section is formed thinner to
reduce the quantity of the material thereof.

The increase in thickness of the upper haif part
may ensure the diameter required for a secure
and exact mounting of a cap thereon.

The heat treatment of the neck part is made
evident by the crystallising and different colour in
relation to the non-crystallised part thereof. The
excellent coloured appearance obtained also en-
hances the value of the container as a consumer
commodity.

The neck section of the container may be rigidly
formed with stable physical properties.

The contents of the container can be effectively
shielded from external light.

The container may be made so that the neck
section is not thermally affected or deformed.
Further, the container may be made so that its
neck section does not vary in size, that is to say
the neck section may be made with high accuracy.

The thick neck section may be densely coloured
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pody, shoulder and bottom sections with a prefer-
ably contrast in external appearance, as if the
neck section is 3 different article mounted decora-
tively on the top of the container.

An example of a container made in"accordance
with the present invention is ilustrated in the
accompanying drawing, which shows an eleva-
tional side view, partly in cross section, of the
container.

Referring now 10 the Figure, a hollow blow-
moulded pottle-shaped container 1 of a biaxially
oriented saturated polyester resin comprises a
pody 2, 8 neck 4, and 8 shoulder 3.

The neck 4 of the container 1 is formed much
thicker than the body, becauseé the neck section of
a preformed parison is held in a mould and high
pressure air is blown into the parison while longi-
tudinally orienting the parison to piaxially orient
the parison into the blow-moulded pottie-shaped
container. The neck section of the parison held by
the mould is not oriented, and hence remains
relatively thick.

The upper part 5 of the neck 4 of the container 1
is so formed as 10 pe thicker and larger in outer
diameter than an intermediate section 6 of the
neck 4 and an upper half part 5a of the upper part
5 is formed thicker and larger in outer diameter
than a lower half part 5b of the upper part 5. The
neck is stepped between the upper half part and
the tower half part of the upper part and also
petween the lower half part of the upper part and
the intermediate part.Itis noted that the thickness
of the upper half part of the upper part has a thick-
ness sufficient for the strength required in a
capping process of the next section, the lower half
part is less thick than the upper half part of the
upper part, and the intermediate part is less thick
than the lower half part of the upper part. Itis pre-
ferred to form 2 reinforcing projecting strip or
flange 7 peripherally on the lower outer surface of
the neck section of the container.

Then, the upper part comprising the upper half
part and the lower half part of the neck 4 of the
container 1 is crystallised. The crystallisation is
performed by heating it higher than a glass transi-
tion temperature and gradually cooling it. In order
to crystallise the upper part of the neck section of
the container selectively, a heat shielding plate is
wound around the neck section except at its
upper part, and the plate is removed after it is
heated. The upper part of the neck section of the
container is thereby altered in colour due 1o the
crystallisation. For example, where the bottle-
shaped container is colourless and transparent,
the crystallised part becomes white like milk, and
where it is coloured and transparent, the crystal-
lised part becomes opaque with the colour of the
container made fainter.

it should be understood from the foregoing
description that since only the upper part of the
neck 4 of the container is thickened and the upper
half part of the upper part of the neck section is
further thickened relative to the lower half part of
the upper part, the upper end of the neck 4 of the
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container 1 is strengthened and the lower half
part of the upper end of the neck section is thinner
to reduce the quantity of the material thereof. It
should also be appreciated that since the upper
half part of the neck section is of greater diameter
than the lower half part of the upper part of the
neck, a precision mount for a closure cap.is pro-
vided.

When the preformed parison is moulded, a pre-
determined pigment may be added to the
material so that the container body 1, after blow-
moulding, is coloured, and is either transparent or
opaque. This reduces the transmission of external
light into the container 1, and protects the con-
tents thereof.

The polyethylene terephthalate resin of the
neck 4 is physically and rigidly stabilized by the
crystallisation with substantially no thermal
deformation, and it is hardly affected by further
heat treatment such as the thermal setting step
after the container of the polyethylene tereph-
thalate resin has been blow-moulded.

When the preformed parison is biaxiaily blow-
moulded, the neck 4 is not oriented. It is therefore
susceptible 10 crystallisation and accordingly
readily becomes brittle due to the crystallisation,
but since the neck section is thickened, itis firmly
strengthened.

Claims

1. A bottle-shaped container {1) of polyethylene
terephthalate or 2 saturated polyester resin
having 3 thermoset body part (2) thinned by
biaxial orientation and a neck (4) of thicker cross-
section with the upper part (5) of the neck being
crystallised, characterised in that:

(a) the upper part (5) of the neck (4) is, through-
out its height, thicker and larger in outer diameter
than an intermediate uncrystallised part (6) of the
neck {(4);

(b) an upper half part (5a) of the crystallised
upper part (5) is thicker and larger in outer
diameter than a lower half part (5b) of the upper
part (5); and

(c) the neck (4) is stepped between the upper
half part (5a) and the lower half part (5b) of the
neck part (5), and also between the lower half part
(5b) and the intermediate parnt (6) of the neck (4).

2. A bottie-shaped container according to claim
1, characterised in that an annular; outwardly-

projecting, reinforcing flange (7) is integrally -

formed on the outer surface of the lowermost part
of the neck (4) where it meets a shoulder part (3
of the container. :

Revendications

1. Recipient {1} en forme de bouteille en téréph-
talate de polyéthyléne ou en une résine du type
polyester saturé comportant une partie de corps
thermodurcie {2), amincie par une orientation
biaxiale, et uné col (4) de section plus épaisse, la
partie superieure (5) du col étant cristallisée,
caractérisé en ce qué:
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{a) la partie supérieure (5) du col (4) est, sur sa
hauteur, plus épaisse et plus grande, diametre
extérieur, qu’une partie intermédiare non cristal-
lisée (6) du col {4);

(b) une moitié supérieure (5a) de la partie
supérieure cristallisée (5} est plus épaisse et plus
grande, en diamétre extérieur, qu’une moitié
inférieure (5b) de la partie supérieure {5); et

(c) le col (4) est épaulé la moitié supérieure (5a)
et la moitié inférieure (5b) de la partie (5) du col, et
également entre la moitié inférieure (5b) et la
partie intermédiaire (6) du col (4).

2. Récipient en forme de bouteille selon la
revendication 1, caractérisé en ce qu'un rebord
annulaire (7) de renfort, faisant saillie vers I'exté-
rieur, est réalisé d’une seule piéce sur la surface
extérieure de la partie inférieure du col (4) ot il
rejoint une partie d'épaule (3) du récipient.

Patentanspriiche
1. Flaschenférmiger Behalter (1) aus

Polyathylen-Terephthalat oder gesattigtem Poly-
esterharz mit einem durch biaxiales Orientieren
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gedinnten thermogeharteten Kérperteil (2) und
einem Hals (4) dickeren Querschnitts, wobei der
obere Teil (5) des Halses kristallisiert ist, dadurch
gekennzeichnet, daf:

(a) der obere Teil (5) des Halses (4) Uber seine
Hoéhe dicker und im Durchmesser gréBler ist also
(e‘;;w unkristallisierter Zwischenteil (6) des Halses

(b) ein oberer Halbteil {5a) des kristallisierten
oberen Teils (5) dicker und im Durchmesser gré-
RBer ist als der untere Halbteil (5b) des oberen Tejls
(5); und

(c) der Hals (4) zwischen dem oberen Haibteil
(5a) und dem unteren Halbteil (5b) des Halsteiles
(5) abgestuft ist, und ebenso zwischen dem unte-
ren Halbteil (5b) und dem Zwischentei (6) des
Halses (4).

2. Haschenférmiger Behalter nach Anspruch 1
dadurch gekennzeichnet, daR ein ringférmiger,’
nach aullen vorstehender Verstarkungsflansch (7)
an der AuBenfidche des untersten Teils des Hal-
ses (4) ausgebildet ist, wo dieser auf einen
Schulterteil (3) des Behalters trifft.
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