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Methed of Producing a Reacptacle and Receptacle Having Pressure
Compensating Openings

The present invention relates to a method of producing a receptacle consisting
of a substantially stiff outer receptacle and an easily deformable inner bag
which are made from respectively different thermoplastic materials that do not
form a weidad joint with one another, said receptacle comprising a receptacle
oponing and at least one wall opening provided in the outer raceptacle, through
which pressure is compsansated in the area batween the inner bag and the
outer receptacle, with a parison, which consists of at lsast two tubings, being
coextruded and arranged between the opened halves of a blow mold, and the
blow mold being closed when said parison has reached the length required for
producing the receptacie. the bottom area of the receptacle to be produced
having formed therein an outwardly projecting web made of welded material of
said outer receptacle. in which web the weldad bottom seam of the inner bag is
clamped and held in axial direction, and the parison being inflated by a
pressure medium for confact with the wall of the blow mold and removed from
the blow mold. Furthermore, the present invention relates to such receptacies
having at least one pressure compensating opening.



. 28-01-00 13:3Y Dr, Flosdotff $1Y-8821-"11941 SUS

A method of the type in question is disclosed in DE 41 39 555 C2. The closed
and at least partly welded bottom seam of the outer receptacle is formed by
shaping the squeeze area of the blow mold at the bottom side in a special
manner, with oxcess material being squeezed off and material of the outer
receptacle being united at both sides to form a web of an approximately kite-
shaped crose-section from which the welded bottom seam of the inner
receptacie slightly recedes towards the interior of the receptacie due to the
impact pressure built up in the cavity forming the web, so that the material of
the outer receptacle Is welded together over part of the web. The weld seam of
the inner bag ie clamped in the area positioned thereabove. The projecting web
provided at the boftom of the outer receptacie may also have a different croes-
sactional shape, for instance an arched shape.

As for the formation of the welded bottom seam of the outer receptacie and the
clamping of the weld seam of the inner bag provided at the bottom side, explicit
reference is here made fo the content disclosed in DE 41 39 555 C2.

A pump for discharging the receptacle contente received in the inner bag may
be provided on the receptacle opening of the receptacle of the type in question.
However, the receptacle may also be a squeeze-type receptacie in the case of
which the outer receptacle is squeezed by hand for discharging the receptacie
contents to subsequently assume its initial shape again.

In the receptacle which Is known from DE 41 38 555 C2, pressure
compensation which becomes nocessary due to a decrease in volume of the
inner bag, which has been caused by the discharge of the receptacle contents,
is carried out with the ald of unwelded shoulder seams of the outer receptacle
which are formed in that the coextruded blank has a diameter which is greater
than the neck portion of the blow mold, so that the blank is squeezed off in the
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shoulder partion and on the neck of the receptacle to be produced when the
blow mold is closed for eliminating excess materlal. This is done without the
formation of an outwardly projecting web as in the case of the bottom seam so
that, during the smooth squeeze-off operation in the squeeze area of the
shoulder portion and of the neck portion, material of the inner bag remains
between the spaced-apart material of the outer receptacie, so that the last-
mentioned material cannot be welded together, since the material of the inner
bag does not recede. Hence, a closed weld seam is formed on the Inner bag
and ensures a lgakage-proof inner bag, and air can enter through the shoulder
seams of the outer receptacle, which are open at both sides, from the
surrounding atmosphere for pressure compensation. -

This configuration has the disadvantage that, starting from the open shoulder
saams of the outer receptacls, the receptacle consists of two shells which rest
on one another in a substantially loose manner. When the racsptacle is
equipped with a pump and when the pump is put on the two neck halves in a
slightly inclined manner, the two shells may get slightly displaced relative to one
another, whereby a step is formed on the upper edge, as a result of which the
receptacle is no longer leakproof, since even a rubber insert provided at this
place could not compensate for the resulting unevenness. Morecover, only
recoptacles with shoulder sactions can be provided in the known manner with
the open pressure compensating seams, whereas in the case of so-called wide-
necked vessels, which are devoid of any shoulder sections. no pressure
compensating opsnings can he formed in this way.
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It is the object of the presant invention to provide a method with the aid of which
in receptacles of the typo under consideration pressure compensating openings

S

can be produced in the wall of the outer receptacle in a different way than in the -

one offered by unwelded shoulder seams, without any leakage problems arising
therefrom in the receptacle.

It is also an objsct to indicate a receptacie which inciudes at least one pressure
compensating opening in its outer receptacle without the above-mentioned
drawbacks being observed.

These objects are achieved by the features of patent claims 1 and 12.

Advantageous developments of the present invention are characterized in the
dependent claims.

According to the present invention at ieast one wall opening of the outer
receptacle is formed subsequent to the blow moiding process in that a
preferably convex wall section is cut away from the wall of the outer receptacle
in such a manner that a hole is formed in the outer wall. This means that the
outer wall. which the very thin, flexible inner bag reste on, is cut away
completely at least in @ very small portion without the Inner bag being damaged
thereby. This is surprising for the reason that the cutting tool which cuts away
the wall gection of the outer receptacle also hits on the inner bag during its
cutting operation, which necessarlly follows already from the fact that a certain
wall surface which, among other things, depends on the size of the receptacle
and the number of the wall openings must be cut away completely to form the
hola in the outer raceptacle. Moreover, tolerances in the wall thickness of the
outer receptacle are unavoidable, the thickness ranging, for instance, from 1 to
1.5 mm, so that the cutting depth has to be set in practice in a manner to
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ensure that a hole leading through the outer receptacle is actually formed by
the cutting operation,

Although the sharp cutting tool impinges on the inner bag, which is very thin as
a rule and has a wall thickness of e.g. 0.1 to 0.25 mm, this inner bag is not
damaged by the cutting tool when the tool impinges on the inner bag at a very
flat angle. Since at the moment at which the wall of the outer receptacle is fully
severed, air enters into the space betwaeen the outer receptacle and the inner
bag, the cutting tool presses the flexible inner bag inwards without damaging
said bag in a tightness-impairing manner. No wall section is cut away from the
inner bag since, as mentioned, the inner bag is pressed away by the cutting tool
whila the cutting too! continuee the cutting operation on the outer receptacle.

Wall openings can thereby ba formed virtually at any place of the receptacie on
the outer receptacle, with the cutling operation being preferably performed in
one diraction in which the outer receptacle is curved outwards. This is, for
instance, the case with a circumferential wall of a receptacle that has a circular
cylindrical shape, and in which one or several wall openings are prsferably cut
such that the cutting operation(s) is(are) substantially performed in
circumferential direction, either along a straight line, so that when viewed in
cross-section a circular segment is cut away along a secant fine, or, however,
the cutting movement may be performed in circular fashion to extend into the
circumferential wall.

Of course, the wall openings can alsc be cut into the usually curved transition
portion that leads from the clrcumferential wall of a receptacie to the bottom or
shoulder portion thereof, with the cutting operation being performed in any
desired direction thanks to the biaxial curvature of said portions.
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Thus. the wall openings can virtually be formed at any desired place of the
outer receptacle, and it might only be difficult to construct the wall opening in a
planar region - though this should also be possible with a correspondingly
adapted cutting tool and therefore lies within the scope of the present invention.

Although the cutting operation can be performed such that a wall sectlon Is cut
away in several chips at a respectively increasing cutting depth, it ie particularly
preferred that the wall section ie out away as a single chip. The chip is here
automatically lifted by the blade of the cutting tool from the outer receptacle,
with an advancing spreading operation being performed when the wall of the
outer receptacle is fully penetrated, i.e. alr can suddsnly enter into the area of
the forming hole between the outer receptacle and the adjacent inner bag,
whereby the inner bag can immediately detach from the outer raceptacle and
evade inwards upon impingement of the cutting knife. Since the wall section is
cut awey as one chip, the Inner bag is not damaged by the cutting tool.

It is however within the scope of the invention that one or two outer chips can
first be cut away, for instance, by a rotating cutting tool, this cutting operation
being then followed by the inner chip which forms the hole. This can for
Instance be expedient in cases where a large receptacle has a considerable
wall thickness or when a relatively hard material is used for the outer
receptacle. '

According to another suggestion of the invention a knife shouid be used for
cutting away the wall section, the knife having an inclined flank on the outside
facing the inner bag during the cutting operation. This inclined flank need not
extend in a straight line, but may, for instance, have a convex rounding. This
inclined flank also helps that the inner bag is not gripped by the knife and Is
damaged, but instead is deflected inwards.
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Moreover, the inclined flank helps to spread the afready cut-away part of the
chip from the remaining outer wall, whereby an immediate air entry is
considerably promoted upon complete passage through the wall of the outer
receptacle.

The angle which Is sulted for the inclined outer flank of the knife depends on
various factors, for instance on the wall thickness of the outer receptacle, the
contour of the outer receptacle in the area where the wall opening is formed,
and on the material used. '

Preferably, when viewed in eross-sestion, the knife has a substantially roof-like
shape in the area of the cutting edgs, i.e. an inclined flank at each side of the
cutting edge.

Furthermore, the wall opsning or wall openings should advantageously be
formed by cutting away a corresponding number of wall sections with a rotating
tubular knife which Is advanced in a direction in which the outer receptacle is
curved outwards. Of course, the term "curved” also Includes cases where the
receptacle may have an angular ehape.

The rotating tubular knife is preferably advanced along a line while rotating
about its longitudinal axis, but it can also be advanced by a sultable means
along a circular are.

Alternatively, the wall section or walls sections can be cut away by a hollow
knife which preferably performs a radial cutting movement although a linear
cutting movement s also possible.
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The invention is not limited to the use of such a knife.

Hence, according to the method of the invention, at least one wall section is cut
away by a cuiting too! impinging at a flat angle in such a manner that a hole is
created in the wall of the outer receptacle. When viewed, this cut-away wall
section is most of the time shaped as an ellipse or lentil, depending on the
outer contour of the assoclated portion of the outer receptacle. The resulting
hole can, for instance, have the size of a few square millimeters, for instance 1
to 3 mm?, with the total cutting surface being considerably larger. Of course, the
dimensions preferably depend on the size of the respective receptacle.

What is surpriging in the method of the invention is that the cutting toof during
its cutting operation normally impinges on the Inner bag which, however,
remains undamaged, as it is not gripped by the cutting tool, but is pressed
back, so that no leakage problems arise in the Inner bag.

Hence, the roceptacle of the invention can virtually be provided in all portions of
the outer receptacle with one, two or, if desired, more pressure compensating
openings, with outwardly curved wall sections of the outer receptacle being cut
away at a flat angle, resulting in approximately elliptic or lanticular cutting
surfaces in tho center of which a hole is located that leads through the outer
receptacle. Even In cases where the inner bag has only a minimum wall
thickness, it is not damaged during the cutting operation, but simply pressed:
back inwardly, especially since with a chip-like removal of the wall section air
enters between the outer recoptacle and the inner bag prior to the cutting tool
impinging on the inner bag and enables the inner bag to recede.

Further details of the invention will become apparent from the following
description and from the drawing, in which:
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Fig. 1A
Fig. 1B
Fig. 1C
Fig. 2A

Fig. 2B

Fig. 2C
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shows the formation of a pressure compensating
opening by means of a rotating tubular knife;

is a top view on the receptacie according to
Fig. 1A;

is an enlarged view of the cutting area of the
tubular knife;

shows the formation of a pressure compensating
opening by means of a radially moved hollow
knife;

is a top view on the arrangement of Fig. 2A; and

is an enlarged view of the cutting area of the
tubular knife.

Fig. 1A shows in a substantially schematic manner a method of the invention
for producing the pressure compensating openings on a receptacle 1 which
consists of a rigid outer receptacie 2, mada for instance.of polypropylene, and a
goft inner bag 3, made for instance of polyethylene. In the blow mold the tubular
blank which is coextruded from the corresponding two layers has besn
squeezed off at the bottom to form an ocutwardly projecting web 4 which has an
approximately kite-like cross-section and has the weided bottom seam of the
inner bag 3 clamped thereinte. Since during this operation the material of the
inner bag has slightly receded In the direction of arrow D in Fig. 1A from the
point of separation, a closed weld of tho outer receptacle 2 has also been
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formed in the lower portion of web 4, so that the bottom of receptacle 1 is tightly
sealed.

A tubular knife 5 is advanced in the direction of arrow E for forming pressure
compensating openings on receptacle 1, with the knife rotating about its
longitudinal axis. The tubular knife § cuts away a curved section 6 In the
transition portion of the shoulder of the receptacle relative to the cylindrical
circumferential wall of said receptacle.

| During the cutting operation the tubular knife 5 strikes on the innerbag 3 at a
very flat angle, thareby pressing said bag away inwardly, so that the inner bag 3
is not damaged.

Fig. 1B shows the pressure compensating opening 7 which is formed on the
outer receptacie 2.

Fig. 1C shows a preferred embodiment of the tubular knife 5 which on the
outside of the cutting tip 8 comprises an inclined flank & which in the illustrated
embodiment encloses an angle of about 45° with the longitudinal axis of the
tubular knife 8, without the invention being limited thereto. On the inside, too,

the tubular knife has an Inciined flank 10 so that when viewed in cross-section it ,
has a roof-like shape on the whole.

Thanks to the inclined flank 9, the inner bag 3 remains undamaged during the
cutting operation.

In the method of the invention which is shown [n Fig. 2A In an also substantially
schematic view and is used for forming a pressure compensating opening, a
hollow knife 11 is used which is moved by a suitable actuating means in such a
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manner that it performs a radial cutting movement which Is also very flat (arrow
F). The hollow knife 11, however, could also perform a straight cutting
movement which, for instance, extends In a direction perpendicular to the
longitudinal axis 12 of the receptacic 1 and cuts away a section 14 (which is
shown In broken lIne In Fig. 2A) from the cylindrical circumferential wall 13.

Flg. 2C Is again an enlarged view showing that the cutting area of the knife
employed has an outer inclined flank © and an inner inclined flank 10. Flank 0 is
here aiso Instrumental in passing air into the area betwsen the outer receptacle
2 and the Inner bag 3 in good time and in an efficient manner by the action of a
spreading force, whereby the inner bag 3 is enabled to detach from the ocuter
recaptacle 2, with the flank © additionally praventing the inner bag 3 from being
gripped by the cutting tip.

The flank & may also be given a e.g. convex cross-sectional shape.
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Patent Claim

1. A method of producing a receptacle consisting of a substantially stiff
outer receptacle and an easily deformable inner bag which are made from
respectively different thermoplastic materials that do not form a welded joint
with one another, sald receptacle comprising a receptacie opening and at loast
one wall opening provided in the outer receptacle, through which pressure is
compensated in the area between the Inner bag and the outer receptacle, with
a parison, which consists of at least two tubings, being coextruded and
arranged between the opened halves of a blow mold, tha blow mold being
closed when said parigon has reached the length required for producing said
receptacle, excess material being squeezed off In the bottom area of the
receptacle to be produced, and an outwardly projecting web made of welded
material of said outer receptacle being formed, in which web the welded bottom
seam of the inner bag is clamped and held in axial direction, and said parison
being inflated by a pressure medium for contact with the wall of the blow mold
and removed from said blow mold,

characterized in

that said at least one wall opening (7) is formed in that a wall section (6) of said
outer receptacle (2) is cut away such that a hole Is formed in the outer wall.

2. A method according to claim 1,
characterized in that said wall opening is formed by cutting away a preferably
single chip from the outer wall.

3. A method according to claim 1 or 2,
characterized in that said wall section (6) is cut away in a direction in which the
outer contour of said outer receptacle (2) extends in curved fashion,
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4. A method according to any one of claims 1 to 3,
characterized in that when viewed from the top the cut-away wall section ()
has substantially the shape of an ellipse or a lentil.

5. A method according to any one of claims 1 to 4, characterized in that

‘said wall section (8) is cut away with a knife (5, 11) which comprises an inclined
flank () on the outside which is facing said inner bag (3) during the cutting
cperation.

8. A method according to claim 5,
characterized in that the used knife has substantially a roof-like shape in the
area of the cutting edge when viewed in cross-section.

7. A method acording to any one of claims 1 {0 6,

characterized in that said wall section (B) is cut away with a rotating tubular
knife (5§) which is advanced in a direction in which said outer receptacie (3) is
curved outwards.

8. A method according to any one of claims 1 to 6,
characterized in that sald wall section (8) is cut away by a hollow knife (11)
which performs a radial cutting movement.

9. A method according to any one of claims 1o 8,

characterized in that said wall section (8) is cut away substantially in
circumferential direction from the preferably cylindrical circumferential wall of
said outer receptacle (3). )
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10. A method according to any one of claims 1 to 8,

characterized in that said wall section (6) is cut away from the curved transition
portion leading from the preferabiy cylindrical circumferential wall to the bottom
or shoulder of said receptacle. :

11. A method according to any one of claims 1 to 10,
characterized in that two or more wall sections (6) are cut away.

12. A receptacle consisting of a substantially stiff outer receptacle and an
easily deformable inner bag which are made from respectively different
thermoplastic materials that do not form a welded joint with one another, sald
receptacle comprising a receptacle opening and at least one wall opening
provided in the outer receptacle, through which pressure is compensated In the
area between the inner bag and the outer receptacle, with said outer receptacle
having a closed bottom in which the weld seam of said inner bag is clamped,
characterized in that a wall section (6) of said outer receptacle (2) is cut away
as at least one wall opening, whereby an approximately elliptic or lenticular cut
surface is formed with a hole that leads through the wall of said outer
receptacle {(3).

13.  The roceptacle according to claim 12,
characterized in that two or more curved wall sections of said outer receptacle
(3) are cut away.
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