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(57) Abrege/Abstract:

The contaliner produced In a coextrusion-type blow molding process, which consists of a substantially rigid outer container and an
easlly deformable inner bag, with the inner bag being closed by a bottom weld seam when excess material Is squeezed off at the
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(57) Abrege(suite)/Abstract(continued):
bottom of a blow mold, and said bottom weld seam being clamped in a likewise closed bottom weld seam of the outer container, at

least one pressure compensating opening being formed on both sides of the bottom weld seam, and all pressure compensating
openings being formed at points of the outer container that are offset in the circumferential direction from the intersection lines of a
plane extending through the bottom weld seam and through the longitudinal center axis of the container with the circumferential
wall of the outer container and of the inner bag so that the inner bag contracts only from two sides when the container contents Is
dispensed, Is characterized In that the wall thickness of the inner bag Is greater in the area of the intersection lines than In the
Interposed circumferential portions.
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Abstract

The container produced in a coextrusion-type blow molding process, which consists of a
substantially rigid outer container and an easily deformable inner bag, with the inner bag being

closed by a bottom weld seam when excess material is squeezed off at the bottom of a blow
mold, and said bottom weld seam being clamped in a likewise closed bottom weld seam of the
outer container, at least one pressure compensating opening being formed on both sides of the
bottom weld seam, and all pressure compensating openings being formed at points of the auter
container that are offset in the circumferential direction from the intersection lines of a plane
extending through the bottom weld seam and through the longitudinal center axis of the
container with the circumferential wall of the outer container and of the inner bag so that the
inner bag contracts only from two sides when the container contents is dispensed, Is
characterized in that the wall thickness of tha inner bag is greater in the area of the intersection

lines than in the interposed circumferential portions.
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"CONTAINER HAVING AN INNER BAG”

This application is a divisional of application number CA 2,802,559 (PCT/DE2011/001387),
having a filing date of June 7, 2011, and claiming priority to German Patent Application No.
10 2010 024 980.7, filed June 24, 2010.

The present invention refers to a container produced in a coextrﬂsion-type blow molding
process, which consists of a substantiaily rigid outer container and an easily deformabie inner
bag which are made from respectively different thermoplastic materials that do not form a
welded joint with one another, comprising a container opening and at least two pressure
compensating openings in the wall of the outer container for pressure compensation within the
space existing between the outer container and the inner bag upon contraction of the inner bag,
with the inner bag being closed by a bottom weld seam when excess material is squeezed off at
the bottom of a blow mold, and said bottom weld seam being clamped in a likewise closed
bottom weld seam of the outer container, at least one pressure compensating opening being
formed on both sides of the bottom weld seam, and all pressure compensating openings being
formed at points of the outer container that are offset in the circumferential direction from the
intersaction lines of a plane extending through the bottom weld seam and through the
longitudinal center axis of the container with the circumferential wall of the outer container and of
the inner bag so that the inner bag contracts only from two sides when the container contents is
dispensed. |

The pressure compensating openings are here preferably formed in the bottom or in the
shoulder portion of the outer container, but they may in principle also be located in the
circumferential wall of the outer container.

A container of the aforementioned type is known from EP 0 912 420 B1. When container
contents is dispensed e.g. with the help of a pump, the volume of the inner bag is decreasing,
and air enters from the surroundings of the container into the space between inner bag and
outer container for the purpose of pressure compensation. The inner bag lifts off on two opposite
portions from the wall of the outer container, the center thereof being offset by about 90° from
the intersection lines of a plane extending through the botiom weld seam and the longitudinal
center axis of the container with the circumferential wall of the outer container, i.e. the inner bag
I8 compressed at both sides to become Increasingly flatter and in an ideal case it assumes a s0-

|

CA 2973989 2017-07-19



10

15

20

25

30

called “dog bone form” upon its contraction. It has however been found that the two opposite
portions may detach from the outer container in an uneven manner, said detachment process
always starting at one side and the other side detaching at a later time. When the two sides
have detached from the outer container to different degrees and are thereby pressed together
into a flat shape, a considerable rasidual amount of the container contents that cannot be
discharged may remain in the innher bag.

The invention provides a container of the type in question to such a degree that the residual
amount of the container contents that remains in the inner bag in the end and cannot be
discharged is reduced. Broadly stated, the invention provides a container produced in a
coextrusion-type blow molding process. The container includes a substantially rigid outer
container and an easily deformable inner bag. The outer container and the inner bag are made
from respectively different thermoplastic materials that do not form a welded joint with one
another. The outer container has a container opening and at least two pressure compensating
openings in a wall of the outer container for pressure compensation within a space between the
outer container and the inner bag upon contraction of the inner bag. The inner bag is closed by'a
bottom weld seam when excess matenal is squeezed off at a bottom of a blow mold, and the
boltom weld seam is clamped in a likewise closed bottom weld seam of the outer container. At
least one of the at least two pressure compensating openings is formed on each side of the
bottom weld seam, and all of the at least two pressure compensating openings are formed at
points of the outer container that are offset in the circumferential direction from an intersection
line of a plane extending through the bottom weld seam and through a longitudinal center axis of
the container with a circumferential wall of the outer container and-of the inner bag so that the
inner hag contracts only from two sides when the container contents is dispensed. The wall
thickness of the inner bag in the vicinity of the intersection lings is greater than in peripheral
regions situated between the intersection lines, whereby the wall thickness on both sides of the
intersection lines is substantially constant over a predetermined peripheral section and then

- decreases constantly or abruptly. Further advantageous developments of the invention are

described below.

According to a first principle of the invention the wall thickness of the inner bag in the area of the
intersection lines is greater than in the interposed circumferential portions. This wall thickness
profile extends preferably over the whole height of the inner bag. It may advantageously be

2
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provided here that the wall thickness at both sides of the intersection lines is substantially
constant over a predetermined circumferential section, which has the same length at both sides,
S0 as 10 subsequently decrease in a continuous or abrupt way. This configuration has the
consequence that the inner bag will selectively detach from the outer container upon its
contraction in that the circumierential saction of reduced thickness first of all lifts off at a side of
the bag, whereupon the opposite circumferential section of reduced thickness will follow suit
before the detachment process is continued in the portions of undiminished thickness. This
selactive folding process has the consequence that the inner bag will detach on both sides to
substantially the same extent until the Opposite wall sections come to rest on each other in the
area of the above-defined plane. This has the consequence that only an extremely small
residual-amount that cannot be discharged will rernain in the inner bag.

The inner bag is here folded together virtually in two steps, the geometry of the detaching
process being substantially definablée by the wall thickness of the inner bag. The inner bag will
adhere 10 the outer container through suitable selection of the wall thickness in the area

of the intersection lines for such a long time until the interposed circumferential sections on both
sides have completely detached from the outer container, with the subsequent second '
detachment process then taking place also substantially in symmetry with the central plane.
Moreover, this configuration has the consequence that the negative pressure in the inner bag is
small so that the risk of leakage and permeation in the inner bag is reduced.

The transition from the wall thickness in the area of the intersection lines to the thinned portions
can be almost abrupt, i.e., the wall thickness is reduced over a very short length; the subsequent

circumferential section may here have a reduced constant thickness. The wall of the inner bag,
however, may also be continuously decreasing to a minimum value that is offset by about 90°
from the plane of the bottom weld seam.

It is however also within the scope of the invention that the wall thickness of the inner bag is
continuously decreasing, starting from the intersection lines. This will also accomplish a
substantially symmetricétl folding of the inner bag.

Under an aliernative aspect of the present invention the wall of the inner bag comprises rib-like
thickened portions at least at four points of its circumference, said rib-like thickened portions

3
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being positioned in pairs in symmetry with the plane of the bottom weld seam. All of the
thickened portions have the same distance from the associated intersection lines.

Apart from the rib-like thickened portions, the wall thickness of the inner bag may be constant in
circumferential direction, or in the area ot the intersection lines up to the associated two
thickened portions it may be greater than in the two other areas on which the detachment
process starts from the outer container. The thickened portions may here have an inner contour

in the form of a circular arc.

In appropriately selecting the dimensions, which depend above all on the container size, on the
container shape and on the materials used, it is possible that the detachment process takes
place in a first step only up to the respective rib-like thickened pottions of the two sides. When
the container contents is further dispensed, the rib-like thickened portions and the subsequent
circumferential sections will also lift from the wall of the outer container, so that the inner bag
folds flat in the center of the outer container in the area of the plane of the bottom weld seam. In
this instance, too, only an extremely small residual amount of the container liquid that cannot be
discharged will remain in the inner bag.

reummran 1 oSS euue B PP E——

As has been stated above, the selection of the thickness of the individual portions of the inner
bag depends on many factors, inter alia on the size and the shape of the container and on the
materials used. As a material for the ouler container, PET and PCTG are e.g. suvited for
transparent containers and polyolefins or other thermoplastic materials for opaque containers
while the inner bag may be single-layered or multi-layered and may e.g. consist of SURLYN™,
EVOH™, SURLYN™ as a three-layered inner bag. Viewed in cross section, the container may
have a circular round shape, but also an oval or rectangular form; here, a symmetrical
detachment process in the case of the circular cylindrical form has so far posed the greatest

problems.

In the above-mentioned first variant, the inner bag may e.g. have a thickness of 0.15 mm to 0.25
mm and may consist - also only by way of example - of three material layers, each having a
thickness of 0.05 mm, with interposed adhesive layers (aiso 0.05 mm). If this is the thickness in
the area of the central plane extending through the bottom weld seam, the wall thickness at the
thinnest point may e.g. be 0.05 mm to 0.08 mm thinner.

4
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When in the second variant the wall thickness of the inner bag is for example constantly 0.15

mm aver the circumterence, it may be 0.2 mm to 0.25 mm on the ribs.

It has been found that the configuration of the ribs has no disadvantageous impact on the
configuration of the bottom weld seam, so that the inner bag is here tightly closable.

The pressure compensating openings are advantageously offset by 80° from the intersection
lines. The invention is however not limited to this, but there may e.g. also be provided two,
circumferentially spaced-apart pressure-compensating openings at each side that may be offset
ih pairs by about 80° each from the intersection lings. Plural pressure compensating openings
may also be formed spaced apart in superposed fashion at each side of the bottom weld seam.

The container according to the invention may also be a so-called wide-neck container because

~ the pressure compensating openings may be formed at any desired place of the outer container.

Further details of the invention become apparent from the following description of two
embodiments of the invention. Schematically shown is in

Fig. 1 a vertical section through a container with an inner bag;

Figs. 2Ato 2C an embodiment with an inner bag having rib-like thickened portions;
and

FIgs. 3A 10 3C an embodiment with stiffening portions on the intersection lines.

- The container 1 shown in Fig. 1 includes a container neck 2 and a shoulder section 3. The

container apening 4 may have attached thereto a pump for discharging the container contents,
without the invention being limited thereto. The container can also be designed as a squeeze
bott!e in the case of which the container wall is squeezed by hand for discharging the container

contents, and the container may also be a so-called wide-neck container without any shoulder
section,

CA 2973989 2017-07-19
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At the bottom of the container, preferably due to the fact that the blow mold has been closed,
there IS formed a projecting web which, when viewed in cross-section, is approximately shaped
as a kite and has a portion, in the figure a lower portion, in which the material layers of the outer
container contact each other because in the mold cavity of the web the two squeezed-off
material layers of the inner bag have slightly receded upwards from the separation point. The
weld seam of the inner bag which has been formed during the squeeze-off operation is clamped
in the upper portion of the web 5 and thus held in axial direction. '

Fig. 2A shows the initial state of a first embodiment in which the inner bag 6 is positioned with iis
whole circumference on the inside of the outer container 7. Reference numeral 8 designates the
plane that extends through the bottom weld seam and through the central longitudinal axis of the
container. The inner bag 6 has a constant wall thickness, except for four rib-like thickened
portions 9, the inner contour of which is in the form of a circular arc when viewed In ¢ross
section and which have the same circumferential distance from the intersection ines 10 between
the plahe 8 and the outer container 7 (and the inner bag 6). Reference numeral 14 outlines two
pressure compensating openings.

Upon discharge of container contents the inner bag 6 first detaches at both sides (mostly in
time-consecutive order) in the areas designated by 11 from the wall of the outer cortainer 7,
namely up to the rib-like thickened portions 9. This is achieved by selecting the wall thickness of
the inner bag 6 in an appropriate way. '

The further discharging of container contents will yield the configuration shown in Fig. 2C, in
which the inner bag 1 remains in abutment with the outer container 7 only in a small portion 12
around the intersection lines 10. The detachment process of the inner bag takes place
substantially in symmetry with the central plane.

In the embodiment shown in Figs. 3A to 3C, the wall thickness of the inner bag 6 is continuously
decreasing from the area of the intersection lines 10 up to the intersection lines 13 which are
offset by 90°. An appropriate selection of the wall thickness profile in circumferential direction
has again the consequence that the two opposite circumferential portions 11 first detach from
the wall of the outer container, whereupon the detachment process continues up to the state
shown in Fig. 3G, in which only small opposite circumferential portions 12 adhere again 1o the

6
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wall of the outer container 7.

Prior to the filling of the inner bag, the bag is detached in part from the outer container 7 by
applying a negative pressure and is then placed again on the wall of the outer container by
5 applying an overpressure, This preceding detachment process takes place in a corresponding

way.

It should be noted that the invention is not limited to the described and illustrated embodiments. |
Rather, all of the disclosed features of the three embodiments can also be combined individually

10 with one another in a way differing from the above-described one.
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Claims:

1. A container produced in a coextrusion-type blow molding process, which comprises:
a substantially rigid outer container;

an easily deformable inner bag;
the outer container and the inner bag being made from respectively different

thermoplastic materials that do not form a welded joint with one another;

the outer container having a container opening and at least two pressure compensating
openings in a wall of the outer container for pressure compensation within a space between the
outer container and the inner bag upon contraction of the inner bag:;

the inner bag being closed by a bottom weld seam when excess material is squeezed
off at a bottom of a blow mold, and said bottom weld seam being clamped in a likewise closed
bottom weld seam of the outer container;

at least one of the at least two pressure compensating openings being formed on each
side of the bottom weld seam:;

all of the at least two pressure compensating openings being formed at points of the
outer container that are offset in the circumferential direction from intersection lines of a plane
extending through the bottom weld seam and through a longitudinal center axis of the container
with a circumferential wall of the outer container and with the inner bag so that the inner bag
contracts only from two sides when the container contents is dispensed; and

the wall of the inner bag forming ribs on an interior side of the inner bag at least at four
points of its circumference, said ribs being positioned in pairs on each side of the intersection
lines in symmetry with the plane.
2. The container according to claim 1, wherein the inner bag has a thinner wall thickness
petween the pairs of ribs on each side of the intersection line than the wall thickness of the

inner bag at the intersection line.

3. The container according to claim 1 or 2, wherein all ribs have the same distance from
the plane.
4. The container according to claim 1, 2 or 3, wherein the outer container consists of a

transparent material.
D. The container according to any one of claims 1 to 4, wherein the at least one of the at
least two pressure balancing openings is formed offset through about 90° from the intersection

lines.
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