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Description

Field of the Invention

[0001] The present invention relates to the field of man-
ufacturing containers made of a polymer material, espe-
cially a polyester. More particularly, it relates to the field
of manufacturing polyester bottles, preferably polyethyl-
ene terephthalate (PET) bottles containing a liquid.
[0002] The invention also relates to the apparatus as-
sociated to the claimed delivering method.

Background

[0003] It is known to fabricate containers by blow mold-
ing, wherein a substantially tubular plastic parison com-
monly referred to as a "preform" is disposed in the cavity
of a mold and expanded into the shape thereof by the
injection of a pressurized fluid into said preform. This
method lends itself well to the rapid fabrication of con-
tainers of consistently high quality.
[0004] A common variant of this process is stretch blow
molding, in which a stretching rod is inserted into the
preform and urged against an interior surface thereof,
inducing the preform to deform along its longitudinal axis.
This is particularly favored in that it enables one to exer-
cise a greater deal of control over the longitudinal defor-
mation of the preform, thereby enabling the production
of a wider range of container shapes and sizes than by
simple expansion alone.
[0005] A typical blow-molding apparatus comprises a
mold, in which is provided a mold cavity in the form of
the container to be produced. The preform is provided in
a substantially tubular form globally resembling a test
tube and which is disposed at least partially within the
mold, conventionally being inserted into the mold cavity
through a hole disposed in an upper surface of the mold.
[0006] In the conventional process, prior to being in-
serted into the mold for stretch-blow molding, the preform
is heated (using radiative heating means) to facilitate its
deformation during the forming of the container. The hot
preform is then taken off and transported into a mold of
a blow molding machine. Temperature of the preform
once positioned in the mold should be above the glass
transition temperature (about 100°C) so as to enable it
to be formed by stretch-blow molding.
[0007] For many years, the PET bottles usually found
on the market have been manufactured by the blow mold-
ing or stretch-blow molding of PET preforms using com-
pressed air. But recently it has become known to effec-
tuate the expansion of the preform by injecting an incom-
pressible fluid into the cavity of the preform to induce the
preform to expand. This new process is known as "si-
multaneous forming and filling process" of a container
using the liquid injection blow molding technic. This offers
a greater degree of control over the molding process,
and when the injected liquid is the product to be packaged
within the container, it allows combining the forming and

filling steps to realize a considerable gain in process ef-
ficiency.
[0008] The use of incompressible fluid in the forming
and filling process leads to reconsidering certain proc-
esses, especially for the preparation of the preform to be
stretch-blow molded. Such blow-molding methods and
apparatuses are disclosed in DE102011011076,
WO2012170621 and WO2013099108. Indeed, during
the preform’s heating process and positioning in the
mold, the preform is empty and its cavity full of air. The
presence of said air generates difficulties in the subse-
quent incompressible fluid stretch blow molding process.
[0009] Said difficulties are, for example, found during
the liquid injection step.
[0010] Indeed, during the liquid injection step leading
to the forming and filling of the container, the air trapped
in the preform’s cavity will act as spring mean as it can
be compressed by the liquid when the latter is injected
in the preform. The air will then disrupt the expansion of
the preform inside the mold and could lead to the break
of the container while it is being formed.
[0011] It is therefore an object of the invention to pro-
vide a method of delivering a predetermined volume of
liquid product into a thermoplastic container which re-
solves the disadvantages of the prior art as detailed
above.

Summary of the Invention

[0012] In this respects, the invention provides a meth-
od in accordance with claim 1. The proposed method
makes it possible to avoid the presence of air trapped in
the liquid and filled bottle.
[0013] This is also advantageous in that it allow a better
control of the deformation of the preform during the liquid
injection step and to avoid the spring effect of the air
trapped in the preform.
[0014] In one embodiment, the preform is filled with
the first liquid prior to the step of heating the preform. By
way of example, the preform is filled before it enters into
the oven for heating the preform. This embodiment allows
easy filling of the preform as the filling step takes place
before the preform enters the oven used for heating the
preforms.
[0015] In one embodiment, the preform is filled at the
time the preform is being heated. For instance, the pre-
form is filled while it is in the oven and being heated. This
makes it possible to conceive a simple device to be in-
tegrated in the oven in order to fill the preforms.
[0016] According to another possible embodiment, the
preform is filled during the transfer of the heated preform
from the oven into the mold. In this specific case, the way
to fill the preform with the first liquid is also very simple.
[0017] According to a further feature the first liquid
which is introduced in the preform prior to the forming
and filling process is at least a component of the liquid
end product. This makes it possible to have a final bev-
erage defined as the liquid end product, composed of
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two liquids, the first liquid and the second liquid product
(used for expanding the preform) thereby leading to mul-
tiple options in beverage development, for example for
flavored beverages or colored beverages.
[0018] More particularly, the first liquid is similar to the
second liquid product. This is advantageous in that the
two liquids mix together easily as they are identical (same
composition, density...).
[0019] According to another feature, the first liquid
product is similar to the liquid end product.
[0020] According to another feature, the first liquid filled
in the preform has a temperature between 10°C and
100°C. This is advantageous in that the temperature of
the first liquid product can be chosen according to the
temperature of the liquid end product. More particularly,
the temperature of the first liquid can be chosen to be
similar to the temperature of the heated preform in which
it is introduced.
[0021] According to another object of the invention, the
invention provides an apparatus for delivering a prede-
termined volume of a liquid product defined as the liquid
end product, formed by addition of a first and second
liquid product, into a thermoplastic container formed from
a heated preform, the apparatus comprising:

- a mold for enclosing the preform, so as to leave ac-
cess to the mouth of the preform,

- stretching means for stretching the preform in the
mold

- injection means for injecting the second liquid prod-
uct through the mouth of the preform so as to cause
expansion of the preform within the mold thereby
obtaining a formed and filled container that compris-
es a dispensing opening,

in which the apparatus further comprises filling means,
for, at least partially, filling the preform with a first liquid
in correspondance with the method prior to injecting the
second liquid product in the preform causing expansion
of the container.
[0022] The invention is further described with refer-
ence to the following example. It will be appreciated that
the invention as claimed is not intended to be limited in
any way by this example.

Brief description of the Drawings

[0023] The invention is further described with refer-
ence to the following examples. It will be appreciated that
the invention as claimed is not intended to be limited in
any way by these examples.
[0024] Embodiments of the present invention will now
be described, by way of examples, with reference to the
accompanying figures in which:

- Figure 1 is a schematic view of an apparatus for si-
multaneously blowing and filing containers accord-
ing to a first embodiment of the invention;

- Figure 2 a schematic view of an apparatus for simul-
taneously blowing and filing containers according to
a second embodiment of the invention.

Detailed description

[0025] As used in the following description, the words
"comprises", "comprising", and similar words, are not to
be interpreted in an exclusive or exhaustive sense. In
other words, they are intended to mean including, but not
limited to.
[0026] Any reference to prior art documents in this
specification is not to be considered as an admission that
such prior art is widely known or forms part of the common
general knowledge in the field.
[0027] Figure 1 schematically represents an appara-
tus 1 in which is implemented a method for delivering a
predetermined volume of a liquid product in a container
that has been obtained from a preform through a simul-
taneous blowing and filling process, according to the
present invention.
[0028] The liquid in the final container, also defined as
liquid end product, is for example, water, flavoured water,
carbonated liquid products, etc. ......
[0029] The liquid end product is formed by the addition
of a first and second liquid product. The second liquid
product is the liquid product to be injected into the preform
during the liquid injection step of the one step forming
and filling process and the first liquid product is a liquid
product that, according to the invention, is introduced in
the preform prior to the liquid injection step.
[0030] The preform which is used for the liquid injection
blow molding of the container is first manufactured
through a molding process and then heated before being
positioned within a mold as disclosed in Applicant’s pat-
ent EP 1 529 620 B1.
[0031] The preform usually assumes the shape of a
cylindrical tube closed at its bottom end and open at its
opposite end.
[0032] The preform may be made of thermoplastic pol-
ymer, for example, polyethylene or terephthalate (PET)
[0033] As presented in Figure 1, the apparatus 1 com-
prises a blowing mold 2 defining a cavity 4 for enclosing
a preform 3, a liquid injection circuit 5 and injection means
6 for injecting a liquid into the preform 3 to simultaneously
form and fill a container (not represented).
[0034] Mold 2 is for example a two-part mold of which
the two parts or side halves define an inner cavity 4 when
assembled together. For ease of representation, only a
half 2a of the mold 2 is represented in Figure 1.
[0035] When the preform 3 is to be positioned in the
mold 2, firstly, the two side halves are spaced apart from
each other under the action of moving means (not rep-
resented in the drawing) for inserting a preform 3 there
between.
[0036] Next the two side halves are moved back toward
each other so as to come into contact along a joint plane.
[0037] The preform 3 is inserted into cavity 4 before
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the beginning of a blowing and filling step according to
the invention.
[0038] Once the preform 3 has been positioned within
mold 2 only the open end of the preform is visible from
above the mold 2.
[0039] The shape of the cavity corresponds to the
shape of the achieved container and it will be wholly oc-
cupied by the formed container at the end of the blowing
and filling method.
[0040] It is to be noted that mold 2 may alternatively
be composed of more than two parts depending on the
manufacturing process.
[0041] For instance, a third part (base or bottom part)
may be added at the bottom of the mold so as to define
at least a part of the inner cavity bottom.
[0042] The liquid injection circuit 5 (only part of it is
represented) providing the liquid to the injection means 6.
[0043] The injection means 6 comprise an injection
head 6a which comes into a sealing contact (for liquid
tightness purpose) with mold 2 and preform 3 and inject
liquid into the preform 3 through an injection nozzle 7.
[0044] Apparatus 1 also comprises stretching means
8 for stretching preform 3 when enclosed within mold 2
prior to or time-shifted with the liquid injection step.
[0045] Stretching means 8 comprise a stretch rod 9
which is in a sliding connection with the injection nozzle
7. In Figure 1 stretch rod 9 is in a retracted position before
being used.
[0046] According to the invention, prior to injecting the
second liquid product in the preform, the preform is at
least partially filled with a first liquid.
[0047] Therefore, the apparatus further comprises pre-
form’s filling means 10 in order to fill, at least partially,
the preform with the first liquid.
[0048] The preform’s filling means 10 comprise a filler
11 and associated liquid filling circuits (not represented).
[0049] Filler 11 is a filler used in the bottling technology
and well-known to the skilled person. It will not be de-
scribed nor presented in details. Only a schematic rep-
resentation is proposed.
[0050] In the present embodiment, the preform 3 is
filled with the first liquid prior to being positioned in the
mold.
[0051] Preferably the preform is filled before heating
the preform.
[0052] In a typical blow molding process, the preform
is first pre-heated, generally by use of ovens, radiant
heaters or any equivalent device. The temperature to
which the preform is heated is one above the vitreous
transition point of the material. This renders the preform
soft and pliable, and thus capable of flowing into the re-
cesses of the mold. The working temperature of a blow
molding process thus ranges from 75°C to 135°C, de-
pending on the properties of the material used.
[0053] In Figure 1, the heating means 13 are using
infra-red lamps 14 positioned along the length of the pre-
form 3.
[0054] The proposed embodiment allows to heat the

preform and first liquid at the same time and to homog-
enize the temperature of the whole.
[0055] Hence, the process presents the following
steps:

- Step A: The preform 3 is filled with the first liquid;
- Step B: The preform 3 filled with the first liquid is

heated in order to have the polymer approaching its
vitreous temperature;

- Step C: The preform 3 filled with the first liquid is
transferred into the cavity 4 of mold 2; and

- Step D: The liquid injection steptakes place and the
preform 3 is blow molded using the second liquid
product.

[0056] Therefore, during step D, the second liquid
product used as injection fluid mixes with the first liquid
initially in the preform.
[0057] In order to have an effective mixing of the sec-
ond liquid product with the first liquid, the first liquid is
preferably similar to the second liquid product. In this
case, the mixing is complete. For example, the second
liquid product and the first liquid are both water.
[0058] According to another feature, the first liquid is
at least a component of the liquid end product. For ex-
ample the first liquid could be a flavor concentrate, the
second liquid product, water and the resulting liquid end
product is flavored water.
[0059] In addition to the previous characteristics, the
first liquid has anti-oxidation properties to contribute to
avoid oxidation of the liquid end product.
[0060] Furthermore, according to the process which is
implemented, it is interesting to choose the temperature
of the first liquid so as to avoid disrupting the process by,
for example, cooling down the preform whereas it should
be kept at a temperature around the vitreous temperature
of the polymer material.
[0061] Hence, the temperature of the first liquid filled
in the preform can be chosen to have a temperature be-
tween 10°C and 100°C.
[0062] Concerning the timing of filling the preform with
the first liquid, several alternatives can be considered
according to the production line of the filled container.
[0063] According to another embodiment of the
present invention (not represented), the preform is filled
at the time the preform is being heated. Therefore step
A and B (previously defined) are processed at the same
time. It allows saving time in the process especially if the
first liquid it at a temperature similar to the vitreous tem-
perature of the preform’s material.
[0064] According to a further embodiment of the
present invention (not represented), the preform is filled
during the transfer of the heated preform in the mold:
Step B takes place before step A and step A and C are
processed at the same time
[0065] According to a further embodiment of the
present invention (not represented), the preform is filled
just before the liquid injection step takes place.
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[0066] Pumps, valve devices and control means used
during the liquid injection blow molding process aiming
at simultaneous forming and filling the container are not
represented and not detailed but are part of the skilled
person knowledge.
[0067] Once the container is formed, the mold is
opened by moving the two mold side halves away from
each other so as to release container from the mold.
[0068] Before the opening of the mold, the container
is capped by a capping head (not represented). The cap-
ping head can be directly integrated in the injection blow
molding apparatus.
[0069] Alternatively, the container can be capped after
the release of the container from the mold.
[0070] Figure 2 schematically represents an appara-
tus 1 in which is implemented a method for delivering a
predetermined volume of a liquid end product in a con-
tainer that has been obtained from a preform through a
simultaneous blowing and filling process in which the pre-
form is filled with the first liquid while the preform is dis-
posed in the mold, according to a second embodiment
of the present invention.
[0071] The apparatus of Figure 2 is similar to the one
of Figure 1 with the same references and same operating
process, except in that the preform is filled just before
the liquid injection step takes place while the heated pre-
form 3 is disposed in the mold 2.
[0072] Figure 2 shows the preform 3 positioned in the
mold 2 with the neck 3b of the preform lying on the upper
face of the mold 2.
[0073] In this second embodiment the preform’s filling
means 10 are integrated to the device comprising the
injections means 6.
[0074] The preform’s filling means 10 comprise a filler
11 and a liquid filling circuit 12 in order to bring the first
liquid stored in the filler 11 to the preform 3.
[0075] The liquid filling circuit 12 is positioned near to
the injection nozzle 7 or can be integrated into the injec-
tion nozzle 7.
[0076] Integration of the liquid filling circuit 12 into the
injection nozzle 7 leads to a reduced sized device.
[0077] In this embodiment, the preform 3 is conven-
tionally heated and positioned in the mold 2 (similar to
the one of the first embodiment). According to the inven-
tion the preform 3 is then filled with the first liquid prior
to the liquid injection step in which the second liquid is
injected in the preform to expand it in the mold’s cavity
4 to form the final container.
[0078] As mentioned in the frame of the first embodi-
ment, the first liquid can be heated (between 10°C and
100°C) according to the working process.
[0079] The first liquid has the same characteristics as
the ones presented in the frame of the embodiment of
Figure 1.

Claims

1. Method of delivering a predetermined volume of a
liquid product, defined as the liquid end product,
formed by addition of a first and second liquid prod-
uct, into a thermoplastic container formed from a
heated preform (3) positioned in a mold (2) having
an opening opposite an injection head (6a), wherein
prior to injecting the second liquid product in the pre-
form (3) causing expansion of the container, the
method includes a step of, at least partially, filling
the preform (3) with the first liquid product, the meth-
od being characterized in that the preform (3) is
filled with the first liquid product prior to the step of
heating the preform, the preform (3) is filled with the
first liquid product at the time the preform is being
heated or the preform (3) is filled with the first liquid
product during the transfer of the heated preform into
the mold (2).

2. Method of delivering according to claim 1 charac-
terized in that the first liquid product is at least a
component of the liquid end product.

3. Method of delivering according to any of claims 1 to
2 characterized in that the first liquid product is sim-
ilar to the second liquid product.

4. Method of delivering according to any of claims 1 to
3 characterized in that the first liquid product is sim-
ilar to the liquid end product.

5. Method of delivering according to any of claims 1 to
4 characterized in that the first liquid product filled
in the preform has a temperature between 10°C and
100°C.

6. An apparatus for delivering a predetermined volume
of a liquid product defined as the liquid end product,
formed by addition of a first and second liquid prod-
uct, into a thermoplastic container formed from a
heated preform (3), the apparatus comprising:

- a mold (2) for enclosing the preform (3), so as
to leave access to the mouth (3a) of the preform
(3);
- stretching means(8) for stretching the preform
(3) in the mold (2);
- injection means (6) for injecting the second liq-
uid product through the mouth (3a) of the pre-
form (3) so as to cause expansion of the preform
within the mold (2) thereby obtaining a blown
and filled container that comprises a dispensing
opening, wherein the apparatus further compris-
es preform’s filling means (10), for, at least par-
tially, filling the preform (3) with a first liquid prior
to injecting the second liquid product in the pre-
form causing expansion of the container, char-
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acterized in that the apparatus is adapted for

filling the preform (3) with the first liquid product prior
to the step of heating the preform,
filling the preform (3) with the first liquid product at
the time the preform is being heated or
filling the preform (3) with the first liquid product dur-
ing the transfer of the heated preform into the mold
(2).

Patentansprüche

1. Verfahren zum Bereitstellen eines vorbestimmten
Volumens eines flüssigen Produkts, welches als das
flüssige Endprodukt definiert ist, welches gebildet
wird mittels Hinzugebens eines ersten und eines
zweiten flüssigen Produkts, in ein thermoplastisches
Behältnis, welches aus einer beheizten Vorform (3)
gebildet wird, die in einer Form (2) angeordnet wird,
die eine Öffnung gegenüber einem Einspritzkopf
(6a) hat, wobei vor dem Einspritzen des zweiten flüs-
sigen Produkts in die Vorform (3), was eine Ausdeh-
nung des Behältnisses verursacht, das Verfahren ei-
nen Schritt von zumindest teilweisem Füllen der Vor-
form (3) mit dem ersten flüssigen Produkt aufweist,
wobei das Verfahren dadurch gekennzeichnet ist,
dass
die Vorform (3) mit dem ersten flüssigen Produkt vor
dem Schritt des Heizens der Vorform gefüllt wird, die
Vorform (3) mit dem ersten flüssigen Produkt zu der
Zeit, zu der die Vorform beheizt wird, gefüllt wird oder
die Vorform (3) mit dem ersten flüssigen Produkt
während des Transfers der beheizen Vorform in die
Form (2) gefüllt wird.

2. Verfahren zum Bereitstellen gemäß Anspruch 1, da-
durch gekennzeichnet,
dass das erste flüssige Produkt mindestens eine
Komponente des flüssigen Endprodukts ist.

3. Verfahren zum Bereitstellen gemäß irgendeinem der
Ansprüche 1 bis 2, dadurch gekennzeichnet,
dass das erste flüssige Produkt gleichartig zu dem
zweiten flüssigen Produkt ist.

4. Verfahren zum Bereitstellen gemäß irgendeinem der
Ansprüche 1 bis 3, dadurch gekennzeichnet,
dass das erste flüssige Produkt gleichartig zu dem
flüssigen Endprodukt ist.

5. Verfahren zum Bereitstellen gemäß irgendeinem der
Ansprüche 1 bis 4, dadurch gekennzeichnet,
dass das erste flüssige Produkt, das in die Vorform
gefüllt wird, eine Temperatur zwischen 10°C und
100°C hat.

6. Eine Vorrichtung zum Bereitstellen eines vorbe-

stimmten Volumens eines flüssigen Produkts, wel-
ches als das flüssige Endprodukt definiert ist, wel-
ches gebildet wird mittels Hinzugebens eines ersten
und eines zweiten flüssigen Produkts, in ein thermo-
plastisches Behältnis, welches aus einer beheizten
Vorform (3) gebildet wird, die Vorrichtung aufwei-
send:

- eine Form (2) zum Umgeben der Vorform (3),
um einen Zugang zu der Öffnung (3a) der Vor-
form (3) zu lassen,
- Dehnen-Mittel (8) zum Dehnen der Vorform (3)
in der Form (2),
- Einspritzen-Mittel (6) zum Einspritzen des
zweiten flüssigen Produkts durch die Öffnung
(3a) der Vorform (3), um eine Ausdehnung der
Vorform innerhalb der Form (2) zu verursachen,
wodurch ein blasgeformtes und gefülltes Behält-
nis erlangt wird, das eine Dispensieröffnung auf-
weist, wobei
die Vorrichtung ferner Vorform-Füllen-Mittel
(10) aufweist zum mindestens teilweisen Füllen
der Vorform (3) mit einer ersten Flüssigkeit vor
Einspritzen des zweiten flüssigen Produkts in
die Vorform, was eine Ausdehnung des Behält-
nisses verursacht, dadurch gekennzeichnet,
dass die Vorrichtung angepasst ist zum Füllen
der Vorform (3) mit dem ersten flüssigen Produkt
vor dem Schritt des Heizens der Vorform,
Füllen der Vorform (3) mit dem ersten flüssigen
Produkt zu der Zeit, zu der die Vorform beheizt
wird, oder
Füllen der Vorform (3) mit dem ersten flüssigen
Produkt während des Transfers der beheizten
Vorform in die Form (2).

Revendications

1. Procédé pour distribuer un volume prédéterminé
d’un produit liquide, défini comme étant le produit
liquide final, formé en ajoutant un premier et un se-
cond produit liquide, dans un récipient thermoplas-
tique formé à partir d’une préforme chauffée (3) po-
sitionnée dans un moule (2) ayant une ouverture op-
posée à une tête d’injection (6a), dans lequel, avant
d’injecter le second produit liquide dans la préforme
(3) provoquant la dilatation du récipient, le procédé
comprend une étape consistant à remplir au moins
partiellement la préforme (3) avec le premier produit
liquide, le procédé étant caractérisé en ce que :

la préforme (3) est remplie avec le premier pro-
duit liquide avant l’étape consistant à chauffer
la préforme, la préforme (3) est remplie avec le
premier produit liquide au moment où la préfor-
me est chauffée ou bien la préforme (3) est rem-
plie avec le premier produit liquide pendant le
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transfert de la préforme chauffée dans le moule
(2).

2. Procédé de distribution selon la revendication 1, ca-
ractérisé en ce que le premier produit liquide est
au moins un composant du produit liquide final.

3. Procédé de distribution selon l’une quelconque des
revendications 1 à 2, caractérisé en ce que le pre-
mier produit liquide est similaire au second produit
liquide.

4. Procédé de distribution selon l’une quelconque des
revendications 1 à 3, caractérisé en ce que le pre-
mier produit liquide est similaire au produit liquide
final.

5. Procédé de distribution selon l’une quelconque des
revendications 1 à 4, caractérisé en ce que le pre-
mier produit liquide versé dans la préforme a une
température comprise entre 10°C et 100°C.

6. Appareil pour distribuer un volume prédéterminé
d’un produit liquide, défini comme étant le produit
liquide final, formé en ajoutant un premier et un se-
cond produit liquide, dans un récipient thermoplas-
tique formé à partir d’une préforme chauffée (3), l’ap-
pareil comprenant :

un moule (2) pour enfermer la préforme (3), afin
de laisser l’accès à l’embouchure (3a) de la pré-
forme (3) ;
des moyens d’étirement (8) pour étirer la préfor-
me (3) dans le moule (2) ;
des moyens d’injection (6) pour injecter le se-
cond produit liquide à travers l’embouchure (3a)
de la préforme (3) afin de provoquer la dilatation
de la préforme à l’intérieur du moule (2), obte-
nant ainsi un récipient soufflé et rempli qui com-
prend une ouverture de distribution,
dans lequel l’appareil comprend en outre des
moyens de remplissage (10) de préforme, pour
remplir au moins partiellement la préforme (3)
avec un premier liquide avant d’injecter le se-
cond produit liquide dans la préforme provo-
quant la dilatation du récipient, caractérisé en
ce que l’appareil est adapté pour
remplir la préforme (3) avec le premier produit
liquide avant l’étape consistant à chauffer la pré-
forme,
remplir la préforme (3) avec le premier produit
liquide au moment où la préforme est chauffée
ou bien
remplir la préforme (3) avec le premier produit
liquide pendant le transfert de la préforme chauf-
fée dans le moule (2).
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