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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a blow molding device that blow molds a bottomed tubular-shaped preform
into a bottle, especially to such a device that uses a liquid as a pressurized fluid used for blow molding.

BACKGROUND

[0002] Resin bottles, representatives of which are oriented polypolypropylene (OPP) bottles and polyethylene tereph-
thalate (PET) bottles, are used in various fields, such as beverages, foods, cosmetics, and so forth. Such a bottle is
typically formed in a predetermined shape by biaxially stretch blow molding a resin preform by using a blow molding
device in a state where the resin preform is heated to a temperature at which a stretching effect may be achieved. The
resin preform has been formed in a bottomed tubular shape by, for example, injection molding.
[0003] Known examples of such a blow molding device include the one that uses a pressurized liquid, instead of
pressurized air, as the pressurized fluid that is supplied into the preform. As the liquid to be pressurized in this example,
a content liquid, such as a beverage, a cosmetic product, and a pharmaceutical product, that is to be filled into the bottle
as a final product may be used. By doing so, the process of filling the content liquid to the bottle may be omitted, and
the production process and the configuration of the blow molding device may be simplified.
[0004] For example, JP 2013 208834 A describes a blow molding device including a blow molding mold to which a
preform, after heated to a temperature at which the preform is stretchable, is fitted, a blow nozzle that is fitted to a mouth
tubular portion of the preform fitted to the mold, a pressurized liquid supply unit configured to supply a pressurized liquid
into the preform through the blow nozzle, and a stretching rod that is freely displaceable in upward and downward
directions. By stretching the preform in the longitudinal (axial) direction by the stretching rod and also by stretching the
preform in the lateral (radial) direction by supplying the pressurized liquid into the preform, the preform is molded into a
bottle having a shape conforming to a cavity of the mold. US 2013/180219 A1, US 2014/157723 A1 and JP 2013 132861
A disclose similar blow molding devices.
[0005] Furthermore, to prevent the mouth tubular portion of the preform from undergoing diameter increase and
deformation due to the pressure of the liquid supplied into the preform and causing the liquid to leak to the outside from
a gap defined between the mouth tubular portion and the blow nozzle, the blow molding device described in JP 2013
208834 A also supplies air pressurized by a cylinder or the like to air space defined for pressurizing an outside of a
mouth and surrounding an outer circumference of the mouth tubular portion of the preform fitted to the mold. The supplied
pressurized air presses the mouth tubular portion against an outer circumferential surface of the blow nozzle and prevents
the diameter increase and deformation of the mouth tubular portion.

SUMMARY

(Technical Problem)

[0006] A blow molding device as described above may employ a servo plunger-type plunger pump driven by, for
example, a servo motor, as the pressurized liquid supply unit configured to supply the pressurized liquid into the preform.
Using such a plunger pump as the pressurized liquid supply unit allows a metered amount of the liquid (content liquid)
to be filled into the final bottle with high precision.
[0007] To enhance moldability (shaping characteristics) of the bottle obtained as a result of blow molding the preform
according to the blow molding device, the liquid supplied into the preform needs to be pressurized by the plunger pump
to a prescribed pressure within a short period of time.
[0008] However, in cases of a servo plunger-type plunger pump, a time period necessary for pressurizing the liquid
to the prescribed pressure depends on the capability of the servo motor that actuates the plunger pump, and this time
period cannot be less than the time it takes for the servo motor operating at the maximum rate, that is to say, to its fullest
capability. This sometimes causes the situation where moldability of the bottle is not satisfactorily enhanced.
[0009] In the meantime, the following configuration may be considered to address the above unfavorable situation.
That is to say, as a cylinder used to supply pressurized air to the air space, which is defined for pressurizing the outside
of the mouth, a cylinder used for conversion to air for the outside of the mouth is used. The cylinder, which is used for
conversion to air for the outside of the mouth, has one end that is in branch connection with a liquid flow path of the
pressurized liquid and another end that is in connection with the air space, which is defined for pressuring the outside
of the mouth. Furthermore, an opening-closing valve of the cylinder, which is used for conversion to air for the outside
of the mouth, is disposed between the cylinder and the liquid flow path, and an opening-closing valve used for pressurizing
air outside the mouth is disposed between the cylinder and the air space. The opening-closing valve of the cylinder,
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which is used for conversion to air for the outside of the mouth, and the opening-closing valve used for pressurizing air
outside the mouth are closed in the state where pressure is accumulated in the cylinder in advance. Then, when the
pressurized liquid is supplied from the pressurized liquid supply unit into the preform, the opening-closing valve of the
cylinder, which is used for conversion to air for the outside of the mouth, and the opening-closing valve used for pres-
surizing air outside the mouth are opened. The pressure accumulated in the cylinder, which is used for conversion to
air for the outside of the mouth, pressurizes the air space, which is defined for pressuring the outside of the mouth, and
prevents the diameter increase and deformation of the mouth tubular portion of the preform. At the same time, the
pressure accumulated in the cylinder, which is used for conversion to air for the outside of the mouth, is applied to the
liquid flow path to reduce the time period necessary for pressurizing the liquid supplied into the preform to the prescribed
pressure to less than the time period corresponding to the capability of the pressurized liquid supply unit.
[0010] However, the above configuration might pose the following problem. That is to say, as the pressure accumulated
in the cylinder, which is used for conversion to air for the outside of the mouth, is applied to the liquid supplied into the
preform, the pressure of the cylinder, that is, the pressure in the air space, which is defined for pressuring the outside
of the mouth and which is pressurized by the cylinder, is decreased. This temporarily makes the pressure of the liquid
supplied into the preform greater than the pressure in the air space, which is defined for pressuring the outside of the
mouth, resulting in the diameter increase and deformation of the mouth tubular portion of the preform as a possible
cause of leakage of the liquid from the gap defined between the mouth tubular portion and the blow nozzle.
[0011] The present disclosure is to solve the above problem, and the present disclosure is to provide a blow molding
device that enhances moldability of the bottle by reducing the time period, necessary for pressurizing the liquid supplied
into the preform to the prescribed pressure, to less than the time period corresponding to the capability of the pressurized
liquid supply unit.

(Solution to Problem)

[0012] One of aspects of the present disclosure resides in a blow molding device that supplies a pressurized liquid
into a bottomed tubular preform fitted to a mold used for blow molding and molds the preform into a shape conforming
to a cavity of the mold, the blow molding device including: a blow nozzle fitted to a mouth tubular portion of the preform;
a sealing body configured to open and close the blow nozzle; a pressurized liquid supply unit connected to the blow
nozzle via a liquid flow path; a cylinder used for conversion to air for an outside of a mouth, the cylinder having one end
that is in branch connection with the liquid flow path and another end that is in connection with air space defined for
pressuring the outside of the mouth and surrounding an outer circumference of the mouth tubular portion of the preform
fitted to the mold; an opening-closing valve of the cylinder, which is used for conversion to air for the outside of the
mouth, disposed between the liquid flow path and the cylinder; an opening-closing valve used for pressurizing air outside
the mouth and disposed between the air space, which is defined for pressuring the outside of the mouth, and the cylinder,
which is used for conversion to air for the outside of the mouth; an accumulator that is in branch connection with the
liquid flow path; and an opening-closing valve of the accumulator that is disposed between the liquid flow path and the
accumulator. By actuating the pressurized liquid supply unit in a state where the sealing body and the opening-closing
valve used for pressurizing air outside the mouth are closed and where the opening-closing valve of the cylinder, which
is used for conversion to air for the outside of the mouth, is opened and by subsequently closing the opening-closing
valve of the cylinder, pressure is accumulated in advance in the cylinder, and pressure is also accumulated in the
accumulator in advance, with the opening-closing valve of the accumulator being closed. When the pressurized liquid
is supplied into the preform through the blow nozzle by actuating the pressurized liquid supply unit and by opening the
sealing body, the opening-closing valve used for pressurizing air outside the mouth is opened while the opening-closing
valve of the cylinder, which is used for conversion to air for the outside of the mouth, remains closed to thereby allow
the accumulated pressure within the cylinder to pressurize the air space, which is defined for pressuring the outside of
the mouth, and the opening-closing valve of the accumulator is opened to thereby apply the accumulated pressure within
the accumulator to the liquid supplied into the preform.
[0013] In the blow molding device according to the present disclosure, the pressure is preferably accumulated in the
accumulator in advance, by bringing the opening-closing valve of the accumulator into an opened state at the time of
accumulating the pressure in advance in the cylinder, which is used for conversion to air for the outside of the mouth,
through the actuation the pressurized liquid supply unit and by subsequently closing the opening-closing valve of the
accumulator.
[0014] The blow molding device according to the present disclosure preferably further includes a pressurizing unit that
pressurizes the accumulator, wherein the pressure is accumulated in the accumulator in advance by the pressurizing unit.
[0015] In the blow molding device according to the present disclosure, the pressurized liquid supply unit preferably
includes a servo plunger-type plunger pump.
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(Advantageous Effects)

[0016] According to the present disclosure, since the pressure is accumulated in the accumulator in advance and
since, at the time of supplying the pressurized liquid into the preform, the liquid is pressurized not only by actuating the
pressurized liquid supply unit but also by applying the accumulated pressure within the accumulator to the liquid, the
time period necessary for pressurizing the liquid to the prescribed pressure is reduced to less than the time period
corresponding to the capability of the pressurized liquid supply unit. Accordingly, moldability of the bottle obtained as a
result of blow molding the preform is enhanced compared with cases where the liquid is pressurized solely by the
pressurized liquid supply unit.
[0017] According to the present disclosure, since the pressure (air pressure) in the air space, which is defined for
pressuring the outside of the mouth, is increased with use of the cylinder, which is used for conversion to air for the
outside of the mouth and which has one end that is in branch connection with the liquid flow path and another end that
is in connection with the air space, there is no need to additionally provide a driving unit or the like that drives a cylinder
configured to increase the pressure in the air space. This simplifies the configuration of the blow molding device. Fur-
thermore, the cylinder, which is used for conversion to air for the outside of the mouth, is provided as a separate system
from the accumulator, which applies pressure to the liquid supplied into the preform, and is disconnected from the liquid
flow path during the supply of the liquid into the preform. Accordingly, even though the accumulator is configured to
pressurize the liquid supplied into the preform, the pressure that the cylinder, which is used for conversion to air for the
outside of the mouth, applies to the air space, which is defined for pressuring the outside of the mouth, remains constant.
This ensures that the diameter increase and deformation of the mouth tubular portion of the preform is prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] In the accompanying drawings:

FIG. 1 schematically illustrates a blow molding device according to one of embodiments of the present disclosure;
FIG. 2 is an enlarged sectional view of a filling head portion illustrated in FIG. 1;
FIG. 3 illustrates the state where air pressure to be applied to an outside of a mouth is accumulated in a cylinder
used for conversion to air for the outside of the mouth and where assist pressure is accumulated in an accumulator;
FIG. 4 illustrates the state where liquid is supplied to a plunger pump after air pressure to be applied to an outside
of a mouth is accumulated in a cylinder used for conversion to air for the outside of the mouth and after assist
pressure is accumulated in an accumulator;
FIG. 5 illustrates the state of blow molding where pressurized liquid is supplied into a preform;
FIG. 6 is a time chart illustrating a procedure of operation of a blow molding device illustrated in FIG. 1;
FIG. 7 illustrates a relation between time period necessary for liquid supplied into a preform to reach a peak pressure
and pressure accumulated in an accumulator; and
FIGs. 8A and 8B are characteristic line diagrams illustrating relations between pressure of liquid supplied into a
preform and air pressure applied to an outside of a mouth according to a comparative example and according to
the present disclosure, respectively.

DETAILED DESCRIPTION

[0019] The present disclosure will be described in more detail below by illustration with reference to the drawings.
[0020] As illustrated in FIGs. 1 and 2, a blow molding device according to one of embodiments of the present disclosure
includes a mold 1 used for blow molding. The mold 1 has a bottle-shaped cavity 2, and the mold 1 is open upward on
an upper surface thereof. Although not illustrated in detail, the mold 1 may be opened into right and left mold halves,
and a molded product may be removed from the mold 1 by opening the mold 1.
[0021] To the mold 1, a preform PF, which is to be blow molded into a bottle by using the blow molding device, may
be fitted. FIGs. 1 and 2 illustrate the state where the preform PF is fitted to the mold 1. Examples of the preform PF may
include the one which is generally formed in a bottomed cylindrical shape by using a resin material, such as polypropylene
(PP) and polyethylene terephthalate (PET), which includes a cylindrical-shaped mouth tubular portion PFb provided
integrally in an upper end of a main body portion PFa having a test tube shape, and which includes a neck ring PFc
provided integrally in a lower end portion of the mouth tubular portion PFb. The preform PF is fitted to the mold 1, with
the main body portion PFa being disposed within the cavity 2 of the mold 1 along the axis of the cavity 2, with the neck
ring PFc abutting against the upper surface of the mold 1, and with the mouth tubular portion PFb protruding to the
outside (upward in FIGs. 1 and 2) of the mold 1.
[0022] As illustrated in FIG. 1, on an upper side of the mold 1, a nozzle unit 10 is provided in a manner such that the
nozzle unit 10 is freely displaceable in upward and downward directions relative to the mold 1. The nozzle unit 10
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generally has a tubular shape and includes a filling head portion 11 and a support portion 21, to which the filling head
portion 11 is screw-connected detachably like a cartridge.
[0023] As illustrated in FIG. 2, the filling head portion 11 includes a holding member 12, a blow nozzle 13, and a supply
tubular portion 14.
[0024] The holding member 12 is formed in a block shape provided in the middle thereof with a through hole extending
vertically, and the tubular-shaped blow nozzle 13 is fitted on the inner side of the through hole. When the nozzle unit 10
is displaced downward to the lower end, the mouth tubular portion PFb of the preform PF fitted to the mold 1 is located
in the through hole, with the blow nozzle 13 being fitted inside the mouth tubular portion PFb, and the neck ring PFc is
sandwiched between the lower end of the holding member 12 and the upper surface of the mold 1, and thus, the preform
PF is held in a fitted position that is perpendicular to the mold 1.
[0025] The supply tubular portion 14 is formed as a cylindrical-shaped member provided inside thereof with a supply
path Fs extending vertically. The supply tubular portion 14 is fixed to an upper end of the holding member 12, and the
supply tubular portion 14, together with the holding member 12, is displaceable upward and downward relative to the
mold 1. The supply tubular portion 14 is provided on an upper end side thereof with an introduction port 14a, which
communicates with the supply path Fs, and is also provided on a lower end side thereof with a discharge port 14b, which
communicates with the supply path Fs. Furthermore, the supply tubular portion 14 is provided, in a lower end of an inner
surface thereof that forms the supply path Fs, with a sealing surface 14c, which has a conical surface shape inclined
with a diameter decreasing downward. In the axis of the sealing surface 14c, a supply hole 14d, through which the supply
path Fs opens downward into communication with the blow nozzle 13, is also provided.
[0026] In the supply path Fs, a sealing body 15, which is configured to open and close the supply hole 14d, and thus,
the blow nozzle 13, is disposed. The sealing body 15 is formed in a short cylindrical shape and provided, in an outer
peripheral portion of a lower end surface thereof, with a tapered abutment surface 15a. The abutment surface 15a has
the same inclination angle as that of the sealing surface 14c, so that the abutment surface 15a may closely contact the
sealing surface 14c. In the supply path Fs, a shaft body 16 with a long and narrow cylindrical rod shape is disposed
along the axis of the supply path Fs. The shaft body 16 extends through the upper end of the supply tubular portion 14
in a liquid-tight fashion and is supported by the support portion 21 in a manner such that the shaft body 16 is freely
displaceable in upward and downward directions with respect to the filling head portion 11 and the support portion 21.
The sealing body 15 is coaxially fixed to a lower end of the shaft body 16, and the sealing body 15, together with the
shaft body 16, is freely displaceable upward and downward within the supply path Fs. When the shaft body 16 is displaced
to the lowermost stroke limit, the abutment surface 15a of the sealing body 15 abuts against the sealing surface 14c
provided in the lower end portion of the supply tubular portion 14. Thus, the blow nozzle 13 is closed by the sealing body
15. On the other hand, when the sealing body 15, together with the shaft body 16, is displaced upward, the abutment
surface 15a of the sealing body 15 comes off the sealing surface 14c provided in the supply tubular portion 14, and thus,
the blow nozzle 13 is opened.
[0027] The shaft body 16 is hollow, and a stretching rod 17 is slidably fitted inside the shaft body 16. The stretching
rod 17 is displaceable in the axis direction relatively with respect to the shaft body 16, and a lower end of the stretching
rod 17 protrudes from a lower end of the sealing body 15. As represented by a two-dot chain line in FIG. 2, the stretching
rod 17 may stretch the preform PF in the longitudinal (axial) direction by being displaced downward.
[0028] Additionally, in the lower end of the sealing body 15, a short cylindrical-shaped guiding body 18, which is made
of polyetheretherketone (PEEK) resin, is fixed to guide the stretching rod 17.
[0029] As illustrated in FIG. 1, a plunger pump 31, as the pressurized liquid supply unit, and a liquid circulation unit
32 are connected to the nozzle unit 10.
[0030] The plunger pump 31 includes a cylinder 31a and a plunger 31b, which is fitted in the cylinder 31a in a manner
such that the plunger 31b is displaceable along the axis direction, and an outlet of the plunger pump 31 is connected to
the introduction port 14a, provided in the supply tubular portion 14, through a pipe P1. That is to say, the plunger pump
31 is connected to the blow nozzle 13 via the liquid flow path 33, which includes the pipe P1 and the supply path Fs.
Accordingly, by the plunger 31b being actuated, the plunger pump 31 may supply the pressurized liquid L to the blow
nozzle 13 via the liquid flow path 33.
[0031] In the illustrated example, the plunger pump 31 is a servo plunger-type pump including an electric motor (servo
motor) 31c as a driving source, and the plunger 31b is configured to be driven by the electric motor 31c and actuated
in the axis direction in the cylinder 31a.
[0032] The liquid circulation unit 32 has the functions of regulating the liquid L to a predetermined temperature and
supplying the liquid L to the plunger pump 31 through a pipe R2 while additionally supplementing the liquid L from a
pipe R1 and of circulating the liquid L between the plunger pump 31 and the supply path Fs while regulating the liquid
L to a predetermined temperature. That is to say, the liquid L may be circulated around a circulation path CR formed
along the supply path Fs • discharge port 14b • pipe R3 • liquid circulation unit 32 • pipe R2 • plunger pump 31 • pipe
P1 • introduction port 14a • supply path Fs, as needed.
[0033] Two electromagnetic opening-closing valves V1 and V2 of the circulation path CR are disposed in the circulation
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path CR, and predetermined flow paths are opened and closed by the corresponding opening-closing valves V1 and
V2 of the circulation path CR in accordance with processes in blow molding.
[0034] The supply tubular portion 14 is provided with a connection port 14e, which communicates with the blow nozzle
13 via the supply hole 14d. To the connection port 14e, a deaeration mechanism configured to remove air that is present
within the preform PF prior to blow molding, a mechanism (puff blow mechanism) configured to dispel (flush) the liquid
L remaining within the connection port 14e by supplying air into the connection port 14e momentarily, or the like may
be connected.
[0035] As illustrated in FIG. 2, the holding member 12 is provided with air space S, which is defined for pressurizing
the outside of a mouth and which surrounds an outer circumference of the mouth tubular portion PFb of the preform PF
fitted to the mold 1. The air space S, which is defined for pressurizing the outside of the mouth, is sealed space around
the outer circumference of the mouth tubular portion PFb, and increasing the pressure inside the air space S, namely,
the air pressure to be applied to the outside of the mouth, prevents the diameter increase and deformation of the mouth
tubular portion PFb and enhance sealing force between the mouth tubular portion PFb and the blow nozzle 13.
[0036] As illustrated in FIG. 1, to increase the air pressure, to be applied to the outside of the mouth, in the air space
S, which is defined for pressurizing the outside of the mouth, a cylinder 35, which is used for conversion to air for the
outside of the mouth, is disposed between the air space S and the plunger pump 31. The cylinder 35, which is used for
conversion to air for the outside of the mouth, includes a cylinder 35a and a piston 35b, which is disposed in the cylinder
35a in a manner such that the piston 35b is freely displaceable. The cylinder 35, which is used for conversion to air for
the outside of the mouth, has, on one end thereof, in other words, on one end side thereof as defined by the piston 35b
disposed in the cylinder 35a, a cylinder chamber that is connected to the liquid flow path 33, that is to say, the pipe PI,
via the first branch path 34a, which is branched from the liquid flow path 33. The cylinder 35 also has, on another end
thereof, in other words, on another end side thereof as defined by the piston 35b disposed in the cylinder 35a, another
cylinder chamber that is connected to the air space S, which is defined for pressurizing the outside of the mouth, via the
pressurizing flow path 36. The cylinder 35, which is used for conversion to air for the outside of the mouth, is actuated
by the pressure of the liquid L applied from the plunger pump 31 through the first branch path 34a and converts the
pressure of the liquid L to the pressure of air in the air space S, which is defined for pressuring the outside of the mouth,
to thereby increase the air pressure to be applied to the outer circumference of the mouth tubular portion PFb of the
preform PF, that is to say, the air pressure to be applied to the outside of the mouth.
[0037] Between the liquid flow path 33 and the cylinder 35, which is used for conversion to air for the outside of the
mouth, that is to say, in the first branch path 34a, there is also disposed an opening-closing valve V3 of the cylinder 35.
In the illustrated example, the opening-closing valve V3 of the cylinder 35, which is used for conversion to air for the
outside of the mouth, is configured by a (normally closed) electromagnetic (solenoid) valve, and actuation of the opening-
closing valve V3 may be controlled in accordance with turn-on and turn-off to open and close the first branch path 34a.
Note that FIG. 1 illustrates the opening-closing valve V3 of the cylinder 35, which is used for conversion to air for the
outside of the mouth, in its opened state.
[0038] On the other hand, between the air space S, which is used for pressurizing air outside the mouth, and the
cylinder 35, which is used for conversion to air for the outside of the mouth, that is to say, in the pressurizing flow path
36, there is disposed an opening-closing valve V4, which is used for pressurizing air outside the mouth. In the illustrated
example, the opening-closing valve V4, which is used for pressurizing air outside the mouth, is configured by a (normally
closed) electromagnetic (solenoid) valve, and actuation of the opening-closing valve V4 may be controlled in accordance
with turn-on and turn-off to open and close the pressurizing flow path 36. Note that FIG. 1 illustrates the opening-closing
valve V4, which is used for pressurizing air outside the mouth, in its opened state.
[0039] Furthermore, to the liquid flow path 33, an accumulator 37 is connected to assist the pressure of the liquid L
due to the plunger pump 31. The accumulator 37 includes a cylinder 37a and a piston 37b, which is disposed in the
cylinder 37a in a manner such that the piston 37b is freely displaceable. The accumulator 37 has, on one end thereof,
in other words, on one end side thereof as defined by the piston 37b disposed in the cylinder 37a, a cylinder chamber
that is connected to the second branch path 34b, which is branched from the liquid flow path 33. The accumulator 37
also has, on another end side thereof, another cylinder chamber that is sealed. By the piston 37b being displaced in the
cylinder 37a toward the other end side and reducing the volume of the cylinder chamber on the other end side, the
accumulator 37 accumulates pressure. Additionally, in the cylinder chamber on the other end side, an elastic body, such
as a spring, that urges the piston 37b toward the one end side may also be disposed.
[0040] Between the liquid flow path 33 and the accumulator 37, that is to say, in the second branch path 34b, there
is also disposed an opening-closing valve V5 of the accumulator 37. In the illustrated example, the opening-closing valve
V5 of the accumulator 37 is configured by a (normally closed) electromagnetic (solenoid) valve, and actuation of the
opening-closing valve V5 may be controlled in accordance with turn-on and turn-off to open and close the second branch
path 34b. Note that FIG. 1 illustrates the opening-closing valve V5 of the accumulator 37 in its opened state.
[0041] The present blow molding device includes a control unit 38. The electric motor 31c of the plunger pump 31 is
connected to the control unit 38, and the control unit 38 controls actuation of the electric motor 31c. The control unit 38
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may also be configured to perform control in cooperation with a control system that controls actuation of the sealing
body 15, the stretching rod 17, the opening-closing valves V1 to V5, and so forth included in the blow molding device
or configured as a component of the control system.
[0042] In thus configured blow molding device according to the present disclosure, by actuating the plunger pump 31
and by displacing the sealing body 15 upward to open the supply hole 14d, and thus, the blow nozzle 13, the pressurized
liquid L is supplied (filled) from the plunger pump 31 into the preform PF through the blow nozzle 13, and accordingly,
the preform PF is blow molded into a shape conforming to the cavity 2 of the mold 1.
[0043] Furthermore, in the present blow molding device, by actuating the plunger pump 31, the air pressure, to be
applied to the outside of the mouth, may be accumulated in the cylinder 35, which is used for conversion to air for the
outside of the mouth, in advance before the supply of the liquid L into the preform PF. That is to say, the plunger pump
31 is actuated in the state where the blow nozzle 13 is closed by the sealing body 15, where the opening-closing valves
V1 and V2 of the circulation path CR are closed to stop circulation of the liquid L, where the opening-closing valve V3
of the cylinder 35, which is used for conversion to air for the outside of the mouth, is opened, and where the opening-
closing valve V4, which is used for pressurizing air outside the mouth, is closed, and in response to the actuation of the
plunger pump 31, the cylinder 35 is actuated to increase air pressure in the pressurizing flow path 36. In this state, the
opening-closing valve V3 of the cylinder 35, which is used for conversion to air for the outside of the mouth, is closed,
and thus, the pressure is accumulated in the cylinder 35 in advance.
[0044] Then, during blow molding where the pressurized liquid L is supplied into the preform PF through the blow
nozzle 13 by actuating the plunger pump 31 and opening the sealing body 15, the opening-closing valve V4, which is
used for pressurizing air outside the mouth, is opened while the opening-closing valve V3 of the cylinder 35, which is
used for conversion to air for the outside of the mouth, remains closed. This allows the increased pressure in the
pressurizing flow path 36 to be supplied to the air space S, which is defined for pressurizing the outside of a mouth,
thereby increasing the air pressure in the air space S, that is to say, the air pressure to be applied to the outside of the
mouth. Thus, during blow molding of the preform PF, the air pressure in the air space S, which is defined for pressurizing
the outside of the mouth, is increased, and accordingly, diameter increase and deformation of the mouth tubular portion
PFb are prevented.
[0045] By thus increasing the air pressure, to be applied to the outside of the mouth, in the air space S, which is defined
for pressurizing the outside of the mouth, with use of the cylinder 35, which is used for conversion to air for the outside
of the mouth and which accumulates therein the pressure in response to the actuation of the plunger pump 31, there is
no need to additionally provide a driving unit or the like that drives a cylinder configured to increase the pressure in the
air space S. This simplifies the configuration of the blow molding device, and accordingly, reduces manufacturing cost
of a bottle molded by the blow molding device.
[0046] Furthermore, in the present blow molding device, by actuating the plunger pump 31, the air pressure, to assist
pressurization of the liquid, may be accumulated in the accumulator 37 in advance before the supply of the liquid L into
the preform PF. That is to say, the plunger pump 31 is actuated in the state where the blow nozzle 13 is closed by the
sealing body 15, where the opening-closing valves V1 and V2 of the circulation path CR are closed to stop circulation
of the liquid L, and where the opening-closing valve V5 of the accumulator 37 is opened, and, with the liquid pressure
increased in response to the actuation of the plunger pump 31, the accumulator 37 is actuated so that the piston 37b is
displaced toward the other end side. After that, the opening-closing valve V5 of the accumulator 37 is closed, and thus,
the pressure is accumulated in the accumulator 37 in advance. Additionally, the operation of accumulating pressure in
the accumulator 37 is preferably performed simultaneously with the operation of accumulating the pressure in the cylinder
35, which is used for conversion to air for the outside of the mouth.
[0047] Then, during blow molding where the pressurized liquid L is supplied into the preform PF through the blow
nozzle 13 by actuating the plunger pump 31 and opening the sealing body 15, the opening-closing valve V5 of the
accumulator 37 is opened. This allows the pressure accumulated in the accumulator 37 to be applied to the liquid L
supplied into the preform PF, thereby assisting pressurization of the liquid L. Consequently, the liquid L supplied into
the preform PF is pressurized to the prescribed peak pressure more quickly, compared with cases where the liquid L is
pressurized solely by the plunger pump 31. At this time, the opening of the opening-closing valve V5 of the accumulator
37 may be timed to occur immediately before the opening of the sealing body 15 and to last until before the liquid L
supplied into the preform PF reaches the prescribed peak pressure, and by doing so, the liquid L is pressurized to the
prescribed peak pressure efficiently and quickly.
[0048] Additionally, pressure sensors 39a and 39b are respectively connected to the pipe P1 and the pipe R3 to detect
the pressure of the liquid L supplied into the preform PF.
[0049] In this way, accumulating the pressure in the accumulator 37 in advance and pressurizing, at the time of
supplying the pressurized liquid L into the preform PF, the liquid not only by actuating the plunger pump 31 but also by
applying the accumulated pressure within the accumulator 37 to the liquid L provides the following advantageous effect.
That is to say, the time period necessary for pressurizing the liquid L supplied into the preform supply to the prescribed
pressure is reduced to less than the time period corresponding to the capability of the plunger pump 31, and accordingly,



EP 3 178 630 B1

8

5

10

15

20

25

30

35

40

45

50

55

moldability of the bottle obtained as a result of blow molding the preform PF is enhanced compared with cases where
the liquid L is pressurized solely by the plunger pump 31.
[0050] Furthermore, the cylinder 35, which is used for conversion to air for the outside of the mouth, is provided as a
separate system from the accumulator 37 and is disconnected from the liquid flow path 33 during the supply of the liquid
L into the preform PF. Accordingly, even though the accumulator 37 is configured to assist pressurization of the liquid
L supplied into the preform PF, the air pressure, to be applied to the outside of the mouth, that the cylinder 35, which is
used for conversion to air for the outside of the mouth, applies to the air space S, which is defined for pressuring the
outside of the mouth, remains constant. Thus, the air pressure, to be applied to the outside of the mouth, that the cylinder
35, which is used for conversion to air for the outside of the mouth, applies to the air space S, which is defined for
pressuring the outside of the mouth, helps ensure that the diameter increase and deformation of the mouth tubular
portion of the preform are prevented.
[0051] FIG. 3 illustrates the state where air pressure to be applied an outside of a mouth is accumulated in a cylinder
used for conversion to air for the outside of the mouth and where assist pressure is accumulated in an accumulator.
FIG. 4 illustrates the state where liquid is supplied to a plunger pump after air pressure to be applied to an outside of a
mouth is accumulated in a cylinder used for conversion to air for the outside of the mouth and after assist pressure is
accumulated in an accumulator. FIG. 5 illustrates the state of blow molding where pressurized liquid is supplied into a
preform.
[0052] Subsequently, with reference to FIGs. 3 to 5 as needed, a description is given of a procedure for blow molding
the preform PF into a bottle by using such a blow molding device. Additionally, FIG. 6 is a time chart illustrating a
procedure of operation of a blow molding device. In the time chart of FIG. 6, the row "mold closed" represents, when
the line is in an upper part of the row, that the mold 1 is closed, and the row "nozzle displaced downward" represents,
when the line is in an upper part of the row, that the nozzle unit 10 is displaced downward in abutment with the mold 1,
the rows "opening-closing valves V1 to V5" and "sealing body opened" each represent, when the corresponding line is
in un upper part of the row, that the corresponding valve or sealing body is opened, and the row "plunger pump" represents,
when the line is shifted downward, pressurization of the liquid L by the plunger pump 31.
[0053] As illustrated in FIG. 3, in the blow molding device, firstly, in the state where the mold 1 is opened, where the
nozzle unit 10 is displaced upward, and where the opening-closing valve V3 of the cylinder 35, which is used for conversion
to air for the outside of the mouth, the opening-closing valve V4, which is used for pressurizing air outside the mouth,
and the opening-closing valve V5 of the accumulator 37 are closed, the opening-closing valves V1 and V2 of the circulation
path CR are opened, and the liquid L is supplied to the plunger pump 31. Subsequently, after the supply of the liquid L
to the plunger pump 31 is stopped by closing the opening-closing valves V1 and V2 of the circulation path CR, the
opening-closing valve V3 of the cylinder 35, which is used for conversion to air for the outside of the mouth, and the
opening-closing valve V5 of the accumulator 37 are opened, while the opening-closing valves V1 and V2 of the circulation
path CR and the opening-closing valve V4, which is used for pressurizing air outside the mouth, remain closed, and the
plunger pump 31 is actuated. Consequently, the pressure of the liquid L supplied from the plunger pump 31 is applied
to the cylinder 35, which is used for conversion to air for the outside of the mouth, and to the accumulator 37, and the
pressures in the cylinder 35 and the accumulator 37 are increased. Then, in this state, the opening-closing valve V3 of
the cylinder 35, which is used for conversion to air for the outside of the mouth, and the opening-closing valve V5 of the
accumulator 37 are closed. This allows predetermined values of pressure to be accumulated in the cylinder 35, which
is used for conversion to air for the outside of the mouth, and in the accumulator 37.
[0054] Subsequently, as illustrated in FIG. 4, the opening-closing valves V1 and V2 of the circulation path CR are
opened to cause reverse actuation of the plunger pump 31 in a suck direction, to thereby supply additional liquid L from
the liquid circulation unit 32 to the plunger pump 31. At this time, the sealing body 15, the opening-closing valve V3 of
the cylinder 35, which is used for conversion to air for the outside of the mouth, the opening-closing valve V4, which is
used for pressurizing air outside the mouth, and the opening-closing valve V5 of the accumulator 37 remain closed.
[0055] Subsequently, the preform PF which, except for the mouth tubular portion PFb, is heated to a temperature
suitable for blow molding is fitted to the mold 1 used for blow molding, with the mouth tubular portion PFb being protruded
upward, and the mold 1 is closed.
[0056] At this time, with the opening-closing valves V1 and V2 of the circulation path CR being opened, the liquid L
may be circulated through the circulation path CR while being regulated to the predetermined temperature by the liquid
circulation unit 32. This state is illustrated in FIG. 1.
[0057] Then, the nozzle unit 10 is displaced downward so that the neck ring PFc is sandwiched between the holding
member 12 and the upper surface of the mold 1 and that the preform PF is held to the mold 1. After the preform PF is
held to the mold 1, the opening-closing valves V1 and V2 of the circulation path CR are closed to stop circulation of the
liquid L around the circulation path CR.
[0058] Since the blow molding device in the present embodiment includes the stretching rod 17, as represented by
the two-dot chain line in FIG. 2, the stretching rod 17 is displaced downward toward the preform PF held to the mold 1,
so that the stretching rod 17 stretches the preform PF in the longitudinal (axial) direction.
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[0059] While or after the preform PF is stretched in the longitudinal (axial) direction by the stretching rod 17, the sealing
body 15, together with the shaft body 16, is displaced upward to open the supply hole 14d, and thus, the blow nozzle
13. Furthermore, once the sealing body 15 starts the opening movement, the control unit 38 controls the electric motor
31c to be activated, which in turn causes the plunger 31b to start to actuate. Consequently, the pressurized liquid L
pressure-fed from the plunger pump 31 is supplied into the preform PF through the supply hole 14d and the blow nozzle
13 for blow molding the preform PF. This state is illustrated in FIG. 5.
[0060] Furthermore, during blow molding where the pressurized liquid L is supplied into the preform PF by the sealing
body 15 being opened, the opening of the opening-closing valve V5 of the accumulator 37 may be timed to occur
immediately before the opening of the sealing body 15 and to last until before the pressure of the liquid L supplied into
the preform PF is increased to the prescribed peak pressure, and by doing so, the assist pressure accumulated in the
accumulator 37 is applied to the liquid L flowing in the liquid flow path 33, that is to say, the liquid L to be supplied into
the preform PF, via the second branch path 34b. Consequently, the liquid L supplied into the preform PF is pressurized
to the prescribed peak pressure more quickly by the pressure applied from the accumulator 37, compared with cases
where the liquid L is pressurized solely by the plunger pump 31. Accordingly, shaping characteristics of the blow molded
bottle are enhanced, and the shrinkage rate of the bottle resulting from molding is reduced to increase a capacity of the
bottle. Thus, moldability of the bottle by using the blow molding device is enhanced.
[0061] That is to say, the blow molding device according to the present disclosure accumulates the pressure in the
accumulator 37 in advance by actuating the plunger pump 31 before the supply of the liquid L into the preform PF, and
then, when supplying the pressurized liquid L into the preform PF, opens the valve V5 of the accumulator 37 and applies
the accumulated pressure within the accumulator 37 to the liquid L to be supplied into the preform PF. Accordingly, the
time period necessary for pressurizing the liquid L to the prescribed pressure is reduced, and moldability of a bottle is
enhanced.
[0062] Furthermore, during blow molding where the pressurized liquid L is supplied into the preform PF by the sealing
body 15 being opened, the blow molding device according to the present disclosure opens the opening-closing valve
V4, which is used for pressurizing air outside the mouth, while still closing the opening-closing valve V3 of the cylinder
35, which is used for conversion to air for the outside of the mouth. This allows the pressure in the pressurizing flow
path 36 that is increased by the cylinder 35 to be supplied to the air space S, which is defined for pressurizing the outside
of the mouth, thereby increasing the air pressure, to be applied to the outside of the mouth, in the air space S. Conse-
quently, the pressure in the air space S, which is defined for pressurizing the outside of the mouth and surrounding the
outer circumference of the mouth tubular portion PFb, is maintained to be higher than the pressure within the preform
PF, that is to say, within a bottle formed by blow molding the preform PF, when the pressurized liquid L is supplied into
the preform PF. Thus, the diameter increase and deformation of the mouth tubular portion PFb are prevented. Preventing
the diameter increase and deformation of the mouth tubular portion PFb in turn prevents the liquid L from leaking to the
outside from a gap defined between the mouth tubular portion PFb and the blow nozzle 13.
[0063] By blow molding as described above, the preform PF is expanded and stretched in the lateral (radial) direction
by using the pressure of the liquid L supplied from the plunger pump 31 and is molded into a bottle having a shape
conforming to the cavity 2 of the mold 1.
[0064] Additionally, after blow molding, as needed, a suck back process of actuating the plunger 31b of the plunger
pump 31 in the return direction to suck in the liquid L through the supply hole 14d may also be performed to regulate
the amount of the liquid L to be filled.
[0065] Once blow molding is completed, the sealing body 15, the opening-closing valve V4, which is used for pres-
surizing air outside the mouth, and the opening-closing valve V5 of the accumulator 37 are closed. Subsequently, the
nozzle unit 10 is displaced upward, and the blow nozzle 13 is detached from the mouth of the bottle resulting from blow
molding, and the opening-closing valves V1 and V2 of the circulation path CR are opened to start circulation around the
circulation path CR again. Then, the mold 1 is opened to eject a product, which contains the liquid L as the content liquid
in the bottle.
[0066] Table 1 shows results of comparison regarding time periods necessary for the liquid L supplied into the preform
PF to reach the peak pressure, average values of the capacities of bottles formed by blow molding, and shrinkage rates
of the bottles, between blow molding using the blow molding device according to the present disclosure, that is to say,
using the assist of the accumulator 37 for pressurization of the liquid L, and blow molding according to a comparative
example without using the assist.

[Table 1]

Without assist With assist

Time period (second) to peak pressure 0.23 0.19

Average value (ml) of capacity of bottle 376.8 383.2
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[0067] As shown in Table 1, blow molding using the blow molding device according to the present disclosure reduces
the time period necessary for the liquid L supplied into the preform PF to be pressurized to the prescribed peak pressure,
and accordingly, increases the capacity of the bottle and reduces the shrinkage rate of the bottle, thereby enhancing
moldability of the bottle.
[0068] FIG. 7 illustrates a relation between time period necessary for liquid supplied into a preform to reach a peak
pressure and pressure accumulated in an accumulator.
[0069] FIG. 7 indicates that the time period necessary for the liquid L to be pressurized to the peak pressure is reduced
to 0.200 seconds, 0.192 seconds, 0.187 seconds, and 0.180 seconds, as the pressure accumulated in the accumulator
37 in advance before the supply of the liquid L into the preform PF is increased to 2 MPa, 4 MPa, 5 MPa, and 6 MPa.
By thus increasing the pressure accumulated in the accumulator 37 in advance before the supply of the liquid L into the
preform PF, the time period necessary for the liquid L to be pressurized to the peak pressure is reduced. Accordingly,
by setting the pressure accumulated in the accumulator 37 in advance to be a given value in accordance with the
pressurizing capability of the plunger pump 31, the time period necessary for the liquid L to be pressurized to the peak
pressure may be set to a desired value, and moldability of the bottle may be enhanced.
[0070] FIGs. 8A and 8B are characteristic line diagrams illustrating relations between pressure of liquid supplied into
a preform and air pressure applied to an outside of a mouth according to a comparative example, where an opening-
closing valve of a cylinder used for conversion to air for the outside of the mouth is opened during blow molding, and
according to the present disclosure, where the opening-closing valve of the cylinder remains closed during blow molding,
respectively.
[0071] The blow molding device described above may be configured to assist pressurization of the liquid L supplied
into the preform PF by the pressure accumulated in the cylinder 35 in advance, by opening the opening-closing valve
V4, which is used for pressurizing air outside the mouth, and the opening-closing valve V3 of the cylinder 35, which is
used for conversion to air for the outside of the mouth, during blow molding where the pressurized liquid L is supplied
into the preform PF from the plunger pump 31. A blow molding device with such a configuration according to the
comparative example may assist pressurization of the liquid L and may also pressurize the air space S, which is defined
for pressurizing the outside of the mouth, by the single cylinder 35, which is used for conversion to air for the outside of
the mouth, without disposing the accumulator 37.
[0072] However, in the blow molding device according to the above comparative example, as the pressure accumulated
in advance in the cylinder 35, which is used for conversion to air for the outside of the mouth, is applied to the liquid L
supplied into the preform PF, the pressure of the cylinder 35, that is to say, the pressure in the air space S, which is
defined for pressurizing the outside of the mouth and which is pressurized by the cylinder 35, is decreased. As illustrated
in FIG. 8A, this temporarily makes the pressure of the liquid L supplied into the preform PF, that is to say, the pressure
in a bottle as a result of molding, greater than the pressure, to be applied to the outside of the mouth, in the air space
S, which is defined for pressuring the outside of the mouth, thus resulting in the diameter increase and deformation of
the mouth tubular portion PFb of the preform PF as a possible cause of leakage of the liquid L from the gap defined
between the mouth tubular portion PFb and the blow nozzle 13.
[0073] In contrast, as illustrated in FIG. 8B, the blow molding device according to the present disclosure always
maintains the pressure, to be applied to the outside of the mouth, in the air space S, which is defined for pressuring the
outside of the mouth, to be greater than the pressure within the bottle during blow molding, by opening the opening-
closing valve V4, which is used for pressurizing air outside the mouth, in the state where the opening-closing valve V3
of the cylinder 35, which is used for conversion to air for the outside of the mouth, is closed and where the cylinder 35
is disconnected from the liquid flow path 33 during blow molding. Thus, in the blow molding device according to the
present disclosure, the pressure that the cylinder 35, which is used for conversion to air for the outside of the mouth,
applies to the air space S, which is defined for pressurizing the outside of the mouth, is maintained to be constant while
the liquid L supplied into the preform PF is pressurized by the accumulator 37. This ensures that the diameter increase
and deformation of the mouth tubular portion PFb of the preform PF are prevented.
[0074] For example, in the above embodiment, the plunger pump 31 is actuated in the state where the blow nozzle
13 is closed by the sealing body 15, where the opening-closing valves V1 and V2 of the circulation path CR are closed,
and where the opening-closing valve V5 of the accumulator 37 is opened, and by doing so, the pressurized liquid L is
supplied from the plunger pump 31 to the accumulator 37, and the pressure is accumulated in the accumulator 37 in
advance. However, the present disclosure is not limited to this embodiment, and a pressurizing unit that pressurizes the
accumulator 37 may be disposed, and the pressure may be accumulated in the accumulator 37 in advance by the

(continued)

Without assist With assist

Shrinkage rate ( • ) 2.21 0.44
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pressurizing unit as a separate system from the liquid L supplied from the plunger pump 31. In this case, any apparatus,
such as an electric motor (servo motor), a hydraulic cylinder, and an air cylinder, which may accumulate the pressure
in the accumulator 37 may be employed as the pressurizing unit. There may also be provided a liquid supplement path
through which the liquid L may be supplemented to the cylinder 37a included in the accumulator 37, as a separate
system from the liquid circulation unit 32, and the pressure may be accumulated in the accumulator 37 by driving the
piston 37b included in the accumulator 37 while the opening-closing valve V5 of the accumulator 37 remains closed.
[0075] Moreover, although in the above embodiment the pressure is accumulated in the cylinder 35, which is used for
conversion to air for the outside of the mouth, and in the accumulator 37 before the closing of the mold 1 and the
downward displacement of the nozzle unit 10, it is also possible to accumulate the pressure in the cylinder 35 and in
the accumulator 37 after setting up the mold 1 by closing the mold 1 to which the preform PF is fitted and displacing the
nozzle unit 10 downward.
[0076] Moreover, although in the above embodiment the plunger pump 31 is a servo plunger-type pump including the
plunger 31b driven by the electric motor 31c, the present disclosure is not limited to this embodiment, and the plunger
31b may also be configured to be driven by any other driving mechanism, such as a hydraulic cylinder and an air cylinder.
[0077] Moreover, although in the above embodiment the liquid L is circulated around the circulation path CR, the
present disclosure is not limited to this embodiment, and the liquid L does not need to be circulated as long as the
pressurized liquid L may be supplied from the plunger pump 31 into the preform PF through the liquid flow path 33 and
the blow nozzle 13.
[0078] Moreover, the preform PF may be expanded and stretched in both the longitudinal (axial) and the lateral (radial)
direction into a bottle having a shape conforming to the cavity 2 of the mold 1 by using only the pressure caused by the
liquid L supplied from the plunger pump 31 without using the stretching rod 17.
[0079] Moreover, as the preform PF, the one with a shape including the main body portion PFa and the mouth tubular
portion PFb and not including the neck ring PFc may also be used. Moreover, the material of the preform PF is not
limited to polypropylene, and any other resin material, such as polyethylene terephthalate, may be used.

REFERENCE SIGNS LIST

[0080]

1 Mold
2 Cavity
10 Nozzle unit
11 Filling head portion
12 Holding member
13 Blow nozzle
14 Supply tubular portion
14a Introduction port
14b Discharge port
14c Sealing surface
14d Supply hole
14e Connection port
15 Sealing body
15a Abutment surface
16 Shaft body
17 Stretching rod
18 Guiding body
21 Support portion
31 Plunger pump (pressurized liquid supply unit)
31a Cylinder
31b Plunger
31c Electric motor
32 Liquid circulation unit
33 Liquid flow path
34a First branch path
34b Second branch path
35 Cylinder used for conversion to air for outside of mouth
35a Cylinder
35b Piston
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36 Pressurizing flow path
37 Accumulator
37a Cylinder
37b Piston
38 Control unit
39a Pressure sensor
39b Pressure sensor
PF Preform
PFa Main body portion
PFb Mouth tubular portion
PFc Neck ring
Fs Supply path
P1 Pipe
L Liquid
R1 Pipe
R2 Pipe
R3 Pipe
CR Circulation path
V1 Opening-closing valve of circulation path
V2 Opening-closing valve of circulation path
V3 Opening-closing valve of cylinder used for conversion to air for outside of mouth
V4 Opening-closing valve used for pressurizing air outside mouth
V5 Opening-closing valve of accumulator
S Air space defined for pressurizing outside of mouth

Claims

1. A blow molding device that supplies a pressurized liquid into a bottomed tubular preform (PF) fitted to a mold (1)
used for blow molding and molds the preform (PF) into a shape conforming to a cavity (2) of the mold (1), the blow
molding device comprising:

a blow nozzle (13) fitted to a mouth tubular portion of the preform (PF);
a sealing body (15) configured to open and close the blow nozzle (13);
a pressurized liquid supply unit connected to the blow nozzle (13) via a liquid flow path (33);

characterized in that the blow molding device further comprises:

a cylinder (35) used for conversion to air for an outside of a mouth, the cylinder (35) having one end that is in
branch connection with the liquid flow path (33) and another end that is in connection with air space (S) defined
for pressuring the outside of the mouth and surrounding an outer circumference of the mouth tubular portion
(PFb) of the preform (PF) fitted to the mold (1);
an opening-closing valve (V3) of the cylinder (35), which is used for conversion to air for the outside of the
mouth, disposed between the liquid flow path (33) and the cylinder (35);
an opening-closing valve (V4) used for pressurizing air outside the mouth and disposed between the air space
(S), which is defined for pressuring the outside of the mouth, and the cylinder (35), which is used for conversion
to air for the outside of the mouth;
an accumulator (37) that is in branch connection with the liquid flow path (33); and
an opening-closing valve (V5) of the accumulator (37) that is disposed between the liquid flow path (33) and
the accumulator (37), wherein,
the pressurized liquid supply unit being configured to be actuated in a state where the sealing body (15) and
the opening-closing valve (V4) used for pressurizing air outside the mouth are closed and where the opening-
closing valve of the cylinder (V3) used for conversion to air for the outside of the mouth, is opened, the opening-
closing valve of the cylinder (V3) being configured to be subsequently closed, pressure being accumulated in
advance in the cylinder (35), and pressure being also accumulated in the accumulator (37) in advance, with the
opening-closing valve (V5) of the accumulator (37) being closed, and
when the pressurized liquid is supplied into the preform (PF) through the blow nozzle (13) by actuating the
pressurized liquid supply unit and by opening the sealing body (15), the opening-closing valve (V4) used for



EP 3 178 630 B1

13

5

10

15

20

25

30

35

40

45

50

55

pressurizing air outside the mouth is configured to be opened while the opening-closing valve (V3) of the cylinder
(35), which is used for conversion to air for the outside of the mouth, is configured to remain closed to thereby
allow the accumulated pressure within the cylinder (35) to pressurize the air space (S), which is defined for
pressuring the outside of the mouth, and the opening-closing valve (V5) of the accumulator (37) is configured
to be opened to thereby apply the accumulated pressure within the accumulator (37) to the liquid supplied into
the preform (PF).

2. The blow molding device of claim 1, wherein the pressure is accumulated in the accumulator (37) in advance, by
bringing the opening-closing valve (V5) of the accumulator (37) into an opened state at the time of accumulating
the pressure in advance in the cylinder (35), which is used for conversion to air for the outside of the mouth, through
the actuation the pressurized liquid supply unit and by subsequently closing the opening-closing valve (V5) of the
accumulator (37).

3. The blow molding device of claim 1, further comprising:
a pressurizing unit that pressurizes the accumulator (37), wherein the pressure is accumulated in the accumulator
(37) in advance by the pressurizing unit.

4. The blow molding device of any one of claims 1 to 3, wherein the pressurized liquid supply unit comprises a servo
plunger-type plunger pump (31).

Patentansprüche

1. Blasformvorrichtung, die eine unter Druck stehende Flüssigkeit in einen bodenseitig geschlossenen rohrförmigen
Vorformling (PF), welcher in eine zum Blasformen verwendete Form (1) eingesetzt ist, liefert und den Vorformling
(PF) in ein einem Hohlraum (2) der Form (1) entsprechendes Gebilde formt, wobei die Blasformvorrichtung umfasst:

eine an einem Mündungsrohrabschnitt des Vorformlings (PF) angebrachte Blasdüse (13);
einen zum Öffnen und Schließen der Blasdüse (13) eingerichteten Dichtungskörper (15);
eine über einen Flüssigkeitsströmungsweg (33) mit der Blasdüse (13) verbundene Versorgungseinheit für unter
Druck stehende Flüssigkeit;
dadurch gekennzeichnet, dass die Blasformvorrichtung ferner umfasst:

einen Zylinder (35) zum Wechseln zu Luft für eine Außenseite einer Mündung, wobei der Zylinder (35) ein
Ende aufweist, das in Zweigverbindung mit dem Flüssigkeitsströmungsweg (33) steht und ein weiteres
Ende, welches in Verbindung mit dem Luftraum (S) steht, der zum Druckbeaufschlagen der Mündungsau-
ßenseite definiert ist und einen inneren Umfang des rohrförmigen Mündungsabschnitts (PFb) des an der
Form (1) befestigten Vorformlings (PF) umgibt;
ein Öffnungs-Schließ-Ventil (V3) des Zylinders (35), das zum Wechseln zu Luft für die Mündungsaußenseite
verwendet wird, angeordnet zwischen dem Flüssigkeitsströmungsweg (33) und dem Zylinder (35);
ein Öffnungs-Schließ-Ventil (V4), das zum Druckbeaufschlagen von Luft außerhalb der Mündung verwendet
wird und zwischen dem Luftraum (S), welcher zum Druckbeaufschlagen der Mündungsaußenseite definiert
ist, und dem Zylinder (35), welcher zum Wechseln zu Luft für die Mündungsaußenseite verwendet wird,
angeordnet ist;
einen in Zweigverbindung mit dem Flüssigkeitsströmungsweg (33) stehenden Akkumulator (37); und
ein zwischen dem Flüssigkeitsströmungsweg (33) und dem Ackumulator (37) angeordnetes Öffnungs-
Schließ-Ventil (V5) des Akkumulators (37), wobei
die Versorgungseinheit für unter Druck stehende Flüssigkeit so konfiguriert ist, dass sie in einem Zustand
betätigt wird, in dem der Dichtungskörper (15) und das Öffnungs-/Schließventil (V4), das für die Druckbe-
aufschlagung von Luft außerhalb der Mündung verwendet wird, geschlossen sind und in dem das Öffnungs-
Schließ-Ventil des Zylinders (V3), das für das Wechseln zu Luft für die Außenseite der Mündung verwendet
wird, geöffnet ist, wobei das Öffnungs-Schließ-Ventil des Zylinders (V3) so konfiguriert ist, dass es an-
schließend geschlossen wird, wobei Druck im Voraus in dem Zylinder (35) gespeichert wird und Druck
auch im Voraus in dem Akkumulator (37) gespeichert wird, wenn das Öffnungs-Schließ-Ventil (V5) des
Akkumulators (37) geschlossen ist, und
wenn durch Betätigen der Versorgungseinheit für unter Druck stehende Flüssigkeit und durch Öffnen des
Dichtungskörpers (15) die unter Druck stehende Flüssigkeit durch die Blasdüse (13) in den Vorformling
(PF) geleitet wird, das Öffnungs-Schließ-Ventil (V4), das für die Druckbeaufschlagung von Luft außerhalb
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der Mündung verwendet wird, so konfiguriert ist, dass es geöffnet wird, während das Öffnungs-Schließ-
Ventil (V3) des Zylinders (35), das für die Umwandlung in Luft für die Außenseite der Mündung verwendet
wird, so konfiguriert ist, dass es geschlossen bleibt, um dadurch zu ermöglichen, dass der im Zylinder (35)
gespeicherte Druck den Luftraum (S) mit Druck beaufschlagt, der für die Druckbeaufschlagung der Mün-
dungsaußenseite definiert ist, und das Öffnungs-Schließ-Ventil (V5) des Akkumulators (37) so konfiguriert
ist, dass es geöffnet wird, um dadurch den im Akkumulator (37) gespeicherten Druck auf die in den Vor-
formling (PF) geleitete Flüssigkeit anzuwenden.

2. Blasformvorrichtung nach Anspruch 1, wobei der Druck im Voraus im Akkumulator (37) gespeichert wird, indem
das Öffnungs-Schließ-Ventil (V5) des Akkumulators (37) in einen geöffneten Zustand gebracht wird, wenn der Druck
im Zylinder (35), der für das Wechseln zu Luft für die Mündungsaußenseite verwendet wird, im Voraus gespeichert
wird, indem die Versorgungseinheit für unter Druck stehende Flüssigkeit betätigt wird und indem anschließend das
Öffnungs-Schließ-Ventil (V5) des Akkumulators (37) geschlossen wird.

3. Blasformvorrichtung nach Anspruch 1, ferner umfassend:
eine Druckbeaufschlagungseinheit, die den Akkumulator (37) mit Druck beaufschlagt, wobei der Druck im Akkumu-
lator (37) im Voraus durch die Druckbeaufschlagungseinheit gespeichert ist.

4. Blasformvorrichtung nach einem der Ansprüche 1 bis 3, wobei die Versorgungseinheit für unter Druck stehende
Flüssigkeit eine Servo-Plunger-Kolbenpumpe (31) umfasst.

Revendications

1. Dispositif de moulage par soufflage qui amène un liquide sous pression dans une préforme tubulaire à fond (PF)
montée sur un moule (1) utilisé pour le moulage par soufflage et moule la préforme (PF) en une forme se conformant
à une cavité (2) du moule (1), le dispositif de moulage par soufflage comprenant :

une buse de soufflage (13) montée sur une partie tubulaire de bouche de la préforme (PF) ;
un corps d’étanchéité (15) configuré pour ouvrir et fermer la buse de soufflage (13) ;
une unité d’alimentation en liquide sous pression raccordée à la buse de soufflage (13) via une trajectoire
d’écoulement de liquide (33) ;
caractérisé en ce que le dispositif de moulage par soufflage comprend en outre :

un cylindre (35) utilisé pour la conversion en air pour un extérieur d’une bouche, le cylindre (35) ayant une
extrémité qui est en raccordement de bifurcation avec la trajectoire d’écoulement de liquide (33) et une
autre extrémité qui est en raccordement avec l’espace d’air (S) défini pour mettre sous pression l’extérieur
de la bouche et entourer une circonférence externe de la partie tubulaire de bouche (PFb) de la préforme
(PF) montée sur le moule (1) ;
une valve d’ouverture - fermeture (V3) du cylindre (35) qui est utilisée pour la conversion en air pour
l’extérieur de la bouche, disposée entre la trajectoire d’écoulement de liquide (33) et le cylindre (35) ;
une valve d’ouverture - fermeture (V4) utilisée pour mettre sous pression l’air à l’extérieur de la bouche et
disposée entre l’espace d’air (S), qui est défini pour mettre sous pression l’extérieur de la bouche, et le
cylindre (35), qui est utilisé pour la conversion en air pour l’extérieur de la bouche ;
un accumulateur (37) qui est en raccordement de bifurcation avec la trajectoire d’écoulement de liquide
(33) ; et
une valve d’ouverture - fermeture (V5) de l’accumulateur (37) qui est disposée entre la trajectoire d’écou-
lement de liquide (33) et l’accumulateur (37), dans lequel :

l’unité d’alimentation en liquide sous pression étant configurée pour être actionnée dans un état dans
lequel le corps d’étanchéité (15) et la valve d’ouverture - fermeture (V4) utilisée pour mettre sous
pression l’air à l’extérieur de la bouche, sont fermés et dans lequel la valve d’ouverture - fermeture du
cylindre (V3) utilisée pour la conversion en air pour l’extérieur de la bouche, est ouverte, la valve
d’ouverture-fermeture du cylindre (V3) étant configurée pour être sensiblement fermée, la pression
étant accumulée à l’avance dans le cylindre (35) et la pression étant également accumulée dans
l’accumulateur (37) à l’avance, avec la valve d’ouverture - fermeture (V5) de l’accumulateur (37) qui
est fermée, et
lorsque le liquide sous pression est amené dans la préforme (PF) par la buse de soufflage (13) en
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actionnant l’unité d’alimentation en liquide sous pression et en ouvrant le corps d’étanchéité (15), la
valve d’ouverture - fermeture (V4) utilisée pour mettre l’air sous pression à l’extérieur de la bouche est
configurée pour être ouverte alors que la valve d’ouverture - fermeture (V3) du cylindre (35), qui est
utilisée pour la conversion en air pour l’extérieur de la bouche, est configurée pour rester fermée afin
de permettre ainsi à la pression accumulée dans le cylindre (35) de mettre sous pression l’espace d’air
(S), qui est défini pour mettre sous pression l’extérieur de la bouche, et la valve d’ouverture - fermeture
(V5) de l’accumulateur (37) est configurée pour être ouverte afin d’appliquer ainsi la pression accumulée
à l’intérieur de l’accumulateur (37) au liquide amené dans la préforme (PF).

2. Dispositif de moulage par soufflage selon la revendication 1, dans lequel la pression est accumulée dans l’accu-
mulateur (37) à l’avance, en amenant la valve d’ouverture - fermeture (V5) de l’accumulateur (37) dans un état
ouvert au moment de l’accumulation de la pression à l’avance dans le cylindre (35), qui est utilisé pour la conversion
en air pour l’extérieur de la bouche, par le biais de l’actionnement de l’unité d’alimentation en liquide sous pression
et en fermant ensuite la valve d’ouverture - fermeture (V5) de l’accumulateur (37).

3. Dispositif de moulage par soufflage selon la revendication 1, comprenant en outre :
une unité de mise sous pression qui met l’accumulateur (37) sous pression, dans lequel la pression est accumulée
dans l’accumulateur (37) à l’avance par l’unité de mise sous pression.

4. Dispositif de moulage par soufflage selon l’une quelconque des revendications 1 à 3, dans lequel l’unité d’alimentation
en liquide sous pression comprend une pompe à piston (31) de type à piston asservi.
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