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Description

This invention relates to a method of hot filling a
thermoplastic container. More particularly, this in-
vention relates to a method of hot filing a thermo-
plastic container so as to avoid deformation and col-
lapse of the container under internal vacuum
caused by subsequent cooling of the container and
contents.

When foods are packaged in rigid containers,
they are frequently filled with liquid food stuffs at
an elevated temperature of about 88 or 93°C (190 or
200°F) to destroy bacteria. This is referred to as
"hot filling". After the filling, the head space is of-
ten purged with inert gas to reduce the oxygen con-
tent and he lid or closure is sealed while the con-
tents are still hot and the sealed container is then
cooled to room temperature. At the hot fill tempera-
ture, the vapour pressure of water is about 6g kPa
(10 psi or 500 mm of Hg.). Sealing takes place at at-
mospheric pressure of 103 kPa (15 psi) so that the
head space in the can may very well be occupied
more by water vapour (by volume) than by air or in-
ert gas. When the can is cooled, the water vapour
pressure is reduced to a level of only about 3 kPa
(5 psi) and the water vapour in the head space con-
denses, thus creating a vacuum. This vacuum could
be as much as 62 kPa (9 psi} if the air space has
been saturated with water vapour, but usually the
air space does not approach the saturation point so
that the vacuum created is typically in the region of
7 to 21 kPa (one to three psi). However, this is still
enough to cause vacuum collapse of many plastic
containers.

Containers having flexible bottom walls to accom-
modate the development of a vacuum within are well
known and commercially available. US patent No. 4
255 457 and US patent No. 4 219 578 are both con-
cerned with an anti-buckling device for beer cans.
They disclose the use of an anti-buckle ring which
braces the can’s interbase wall and first and sec-
ond radius portions from substantially interradial
displacement.

US patent No. 4,125,632 discloses a method for
the production of a container body which is original-
ly manufactured with a convex base. The material in
the convex base is thinner than that in the side wall.

Reissue US patent No. 31,762 discloses a con-

“tainer which, as originally manufactured, contains a
side wall convex "buige".

US patent No. 4,125,632 provides a weak bottom
for collapse in preference to the side walls but with-
out any controlled volume change or use of vacuum
draw down.

One solution has been to make the container walls
and base very thick so that they can resist col-
lapse, but this is economically unattractive and
sometimes difficult to accomplish. Applicant's idea
is aimed at artificially increasing the internal pres-
sure within the container, thus reducing the vacuum
and the tendency of the side walls fo collapse.

Applicant’s invention comprises a process for
hot filling a thermoplastic container, so as to avoid
deformation and collapse of the container, which
comprises the steps of:
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- continuously applying a vacuum means to the origi-
nal side walls of a thermoplastic container so as to
draw out concave indentations in said original side
wallls of said container into a convex shape;

- filling said container with desired contents, during
continuous application of said vacuum means;

- sealing said container by an appropriate sealing
means during continuous application of said vacuum
means;

- discontinuing said vacuum means; and

- cooling said container so that said convex side
walls of said container invert to said indentations of
a concave shape.

Figure 1 illustrates the thermoplastic container as
originally manufactured, with side wall indentations,
for example, in the form of ridges or grooves in a
concave shape.

Figure 2 illustrates a bottom cross-sectional view
of the fluted container.

Figure 3 illustrates the continuous application of
vacuum means to the side walls of the container to
draw out the indentations to a convex shape.

Containers are typically hot filled and packaged
with enough air space so that after cooling 10% or
more (sometimes much more) of the volume of the
container will remain filled with air or some inert gas
used to reduce the oxygen content. This is io
prevent spillage upon opening the container by the
consumer. The air space at equilibrium before cool-
ing contains about two thirds by volume water
vapour, and after cooling only about 3% water
vapour. If the container remains rigid, as in the
case of a metal can, a vacuum of about 6g kPa (10
psi) can result. Plastic containers do not possess
the rigidity of metal cans and thus collapse under
very slight vacuum often as litlle as 7 kPa (1 psi).
This means that a volume change equal to more than
half of the initial air volume is required to eliminate
the vacuum.

The container 8 of the present invention is con-
structed with side walls 9 which contain some kind of
indentation 10, for example, ridges or grooves as il-
lustrated in Figure 1. By indentation, it is meant that
the container is bowed inward or curved inward in at
least one place. This is typical of jelly moulds, for ex-
ample. Concave is defined as "a rounding or curv-
ing inward”. Convex is defined as "a rounding or
curving outward". At the point of hot filling, as seen
in Figure 2, a vacuum means 11 is applied continu-
ously to the original side walls 9 of thermoplastic
container 8 so as to draw out indentations 10 of side
walls 9 of container 8 into a convex shape. This in-
creases the volume of container 8. Container 8 is
now filled with desired contents 12 during continu-
ous application of the vacuum means 11.

As seen in Figure 3, the cover seal 13 of the con-
tainer 8 is attached by an appropriate sealing means
still during continuous application of vacuum means
11.

The vacuum means 11 is discontinued and contain-
er 8 is cooled so that indentations 10 of side walls 9
of container 8 invert to their original concave
shape. By reducing the volume of container 8 after
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. sealing, the head space is reduced thus compress-
ing the air therein and creating a positive internal
pressure which will reduce the vacuum created up-
on cooling. The amount of positive pressure creat-
ed will be proportional to the ratio of the head space
before and. after the suck down vacuum is re-
leased. In most cases, inversion of indentations 10
of side walls 9 will take place spontaneously. If not,
some type of mechanical assist may be used to
achieve inversion.

An optional use of a positive stop device which is
adjustable to allow regulation of the amount of draw
down desired for container 8, may be used. A posi-
tive stop device would allow a uniformity of drawout
of the containers to be achieved.

Example 1

A fluted cranberry cup of 500 ml product capaci-
ty designed to hold 500 ml of product with 100 mi of
vapour space. The indentations of the side walls
are drawn out into a convex shape by vacuum so
that the volume becomes 700 mils. Upon filling with
500 mis of product at 93°C (200°C) and sealing with
vacuum on, it results in 200 mls of head space con-
sisting of air and water vapour at 103 kPa (15 psi). If
we assume the pressure of water vapour in the heat
space is 52 kPa (7.5 psi), then the air or nitrogen
pressure is also 52 kPa (7.5 psi). Upon release of
the vacuum, the indentations of the side walls snap
back in and the head space is reduced to 100 mis,
thus compressing the vapour volume by a factor of
two and raising the total pressure to about 207 kPa
(30 psi). When the contents are cooled, the water
vapour condenses out and drops to a water partial
pressure of about 3 kPa (5 psi). The pressure of ni-
trogen is 103 kPa (15 psi) thus the total internal pres-
sure is about 107 kPa (15.5 psi). The container which
results is significantly free of deformation and col-
lapse of the side walls.

The sealing of the containers may be by use of
any standard sealing mechanism which may include
paper, foil or other types of covers which may be
attached by adhesives, heat welding, sonic welding,
or double seaming or any other method.

It will become apparent that it is much easier for
the indentations of the side walls of the container to
snap back to a more original, familiar position than it
would be to snap into a totally new position, such as
is the case in some of the patents which provide for
manufacture of a container which originally con-
tained a convex bulge in the side walls. In addition,
the side walls of applicant’s invention do not have to
be made of thicker-walled material. Likewise, with
use of an external vacuum, the amount of draw out
and pressure necessary for producing the tempo-
rary convex side walls can be controlled depending
on the level to which the contents are filled within
the container.
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Claims

1. A process for hot filling a thermoplastic con-
tainer, so as to avoid deformation and collapse of
the container, which comprises the steps of:

- continuously applying a vacuum means (11) to the
original side walls (9) of a thermoplastic container
(8) so as to draw out concave indentations (10) in
said original side walls of said container into a con-
vex shape;

- filing said container with desired contents, during
continuous application of said vacuum means;

- sealing said container by an appropriate sealing
means during continuous application of said vacuum
means;

- discontinuing said vacuum means; and

- cooling said container so that said convex side
walls of said container invert to said indentations of
a concave shape.

2. The process of claim 1, wherein a container is
employed that been manufactured with original side
wallls in a concave shape.

Patentanspriiche

1. Verfahren zum HeiBflilen eines thermoplasti-
schen Behalters, um Verformung und den Zusam-
menbruch des Behélters zu vermeiden, welches die
Schritte umfaft:

— kontinuierliche Anwendung einer Vakuumvorrich-
tung (11) auf die urspriinglichen Seitenwénde (9) ei-
nes thermoplastischen Behélters (8), um konkave
Einbuchtungen (10) aus den urspringlichen Seiten-
wanden des Behélters in eine konvexe Form heraus-
zuziehen;

— Fiillen des Behalters mit dem erwiinschten Inhalt
unter kontinuierlicher Anwendung der Vakuumvor-
richtung; :

— VerschlieBen des Behalters mit einer geeigneten
VerschluBvorrichtung  wahrend der  Kontinuierli-
chen Anwendung der Vakuumvorrichtung;

— Abschalten der Vakuumvorrichtung;

— Abkiihlen des Behalters, so dafB die konvexen Sei-
tenwanden des Behdlters zu den Einbuchtungen mit
konkaver Form zurickkehren.

2, Verfahren nach Anspruch 1, worin ein Behél-
ter verwandt wird, der mit urspriinglichen Seiten-
winden in konkaver Form hergestelit wurde.

Revendications

1. Procédé de remplissage & chaud d'un récipient
thermoplastique permettant d'éviter la déformation
et l'affaissement du récipient, qui comprend les éta-
pes qui consistent:

— & appliquer en continu un dispositif de vide (11) aux
parois latérales d'origine (9) d'un récipient thermo-
plastique (8) de maniére a étirer des rentrées con-
caves (10) dans les parois latérales d'origine du ré-
cipient pour leur donner une forme convexe;

— & remplir le récipient avec le contenu souhaité
pendant I'application continue du dispositif de vide;

— & fermer hermétiquement le récipient par un dis-
positif de fermeture hermétique approprié pendant
I'application continue du dispositif de vide;
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— & supprimer le dispositif de vide; et
— & refroidir le récipient de maniére & ce que les pa-
rois latérales convexes du récipient s'inversent
pour donner les renirées de forme concave.
2. Procédé selon la revendication 1, dans lequel 5
on emploie un récipient ayant été fabriqué de manie-
re & ce que les parois latérales d’origine aient une
forme concave.
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