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Claim

1. A method for blow-molding at 1least one tube

shaped container from a parison that has been extruded by

an extruder, which comprises:

introducing blow air into the parison through a blow

alr inlet to shape the container, and forming a discharge
outlet for discharging the blow air through an end region
of the container longitudinally spaced from an opposite

end

region through which the blow air enters the

container from the blow air inlet; and

continuing the introduction of the blow air into the

container through the blow air inlet.
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(57) Abstract

A method for blow molding a tubular container comprising the steps of blowing blow air into a parison to shape a tubular
container (3), forming discharging ports (32) in that part of an unnecessary portion of a wall surface of the tubular container lo-
cated opposite to a blow-in port (33) for blow aif, and continuing to supply blow air so as to shorten cooling time for a molded
piece after blow molding and to efficiently mold molded pieces superior in dimensional accuracy.
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SPECIFICATTION

METHOD FOR BLOW-MOLDING TUBE CONTAINER

Technical Field

This invention relates to a method for blow-molding a
tube container and, more particularly, to a blow-molding method
which enables one to shorten the time for cooling moldings
immediately after being blow-molded and to effectively produce

moldings having good dimensional accuracy.

Prior Art

In molding a tube container from a thermoplastic resin
according to blow molding technique, it has been conducted to
pierce the upper portion of a parison having been melt extruded
from an extruder with a blow nozzle for introducing blow air,
and blow a compressed air into the parison through the nozzle,
or to introduce a compressed air into the parison from the
upper portion or lower portion in the axial direction to
thereby press the parison against the wall of a mold for
shaping a closed-end cylindrical container, followed by
cooling the container, taking it out of the mold, and cutting
the lower portion thereof to produce a tube container.

The thus molded tube container is engaged with a cap, and
the capped tube container is fed to a filling machine. Then,
the tube container is filled with contents through the cut
portion, and the cut end is sealed. The resulting tube
containers are then brought to the market.

Japanese Examined Patent Publication No. S$59-3260
discloses a blow molding method for producing hollow containers,
in which nip-pressing plates located at the upper position of a
split mold for holding a softened parison are not directly in
contact with each other but are formed partly with a space
therebetween, the nip-pressing plates co-work to nip the

parison, the thus-sealed parison is pilerced at its side wall
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with a blow nozzle, blow air is continuously fed through the

blow nozzle to shape a hollow container, then the space portion
of said nip-pressing plates are broken by the pressure of blow
air to form a discharge outlet through which the pressing fluid

filling the mold is discharged.

As another -conventional process for blow mcolding a hollow
container such as a tube container, blow air introduced through
a blowing inlet presses the softening-state parison against the
wall of the mold to shape a tube container, then is discharged
through a discharge outlet formed above the blow nozzle-pierced
portion. However, since the molded tube container has a long
and narrow form with a closed end, the blow air is discharged
before suficiently flowing within the tube container. '
Therefore, the blow air used for shaping the tube containerx
does not flow but remains in the lower portion of the
container. Thus, subsequent cooling of the wall of the tube
container is mainly conducted by circulating cooling water in
the mold in contact with the tube container.

However, this method requires a considerably long time
for cooling the shaped tube container still kept at an elevated
temperature to such a degree that the mold can be opened.

Thus, there arises a problem in view of molding efficiency.

That is, in conventional blow molding method for
producing a tube container, cooling of the shaped moldings have
been conducted only by cooling the meld, and nothing has been
taken into consideration for enhancing cooling efficiency. In
addition, although manner of piercing the wall of a parison
with a blow nozzle and shape of an air-introducing inlet have
been studied, no attention has been paid to how the blow air
introduced through the nozzle can most effectively shape and

cool the molding (tube contaier).
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Advantageously, the present invention may provide a
in which the
will

tube

method for blow molding a tube container,
blow the tube
circulate after

container
of the
container to rapidly cool the tube container.
SUMMARY OF THE INVENTION
The present invention relates to a method for blow
tube which
discharge outlet for discharging blow air simultaneously
with,

air introduced into

therein even shaping

molding a container, comprises forming a

or immediately after, shaping of the tube container

in an unnecessary lower portion of the tube container to

be cut off after molding, to thereby discharge
successively intrxoduced blow air.

In an aspect of the present invention there 1is
provided a method for blow-molding at least one tube

shaped container from a parison that has been extruded by
an extruder, which comprises:

introducing blow air into the parison through a blow
air inlet to shape the container, and forming a discharge
outlet for discharging the blow air through an end region
of the container longitudinally spaced from an opposite
which the Dblow the

container from the blow air inlet; and

end region through alr enters
continuing the introduction of the blow air into the
container through the blow air inlet.

Typically, the discharge outlet is formed in the end
region of the container through which the blow air is
discharged. That end region of the container will also
usually be removed from the container and discarded.

As to the manner of introducing blow air, either
horizontally blowing type in which the wall of a parison
having been extruded from an extruder is pierced with a
blow

blowing type in which blow air is introduced in the axial

nozzle for introducing blow air or vertically

direction of the parison,
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i.e., in the downward or upward direction.

The discharge outlet 1is preferably formed in the
tube container simultaneously with or after shaping of
the tube container. However, it may be formed during
shaping or, for the reason of mechanical timing, some
time after shaping.

The discharge outlet may be formed by the blow air
bursting through the container at a position aligned with
a passageway formed in the mold in which the container is
shaped and which extends from an interior region of the
mold to an exterior region of the mold, or by piercing
the container with a piercing member from outside the
mold.

In the case of conducting the blow molding of the present
invention in & horizontally blowing manner, another similar
discharge outlet may be formed in the vicinity of or above the
blow nozzle-pierced portion after forming a discharge outlet in
part of the lower wall of the portion of tube container to be
cut off.

The thus formed discharge outlet serves to effectively

cool the portion in the vicinity of the blow nozzle-pierced

portion.

Brief description cof the drawings

Fig. 1 is a schematic view illustrating one embodiment of
the blow molding method of the present invention in which a
tube container is blow molded in a horizontally blowing manner.

Fig. 2 is a schematic view illustrating another
embodiment of the blow molding method of the present invention
in which a tube container is blow molded in a vertically
blowing manner.

Fig. 3 is a schematic view illustrating a tubke container
in a state of being shaped by the blow molding methced of the
present invention and having a discharge outlet for blow air.

Fig. 4 is a schematic view illustrating a tube container
formed by conventiocnal blow moldng method.

Figs. 5 and 6 are schematic view illustrating a blow




containers using a two-cavity mold.

. ’etailed Descrivtion of Preferred Embodiments of the Invention

A first technical feature of the present invention is to
form a discharge outlet for blow air in the lower part of the
portion to be cut off after shaping of a tube container,
simultaneously with or immediately after the blow air filling
the mold to shape the tube container.

Since the discharge outlet controls discharge of the blow
air filling the tube container, the blow air dces not stay
inside the mold after formaticon of the tube container but
circulates inside the tube container to rapidly cool the hot
tube container.

Ancother technical feature of the present invention is
that, after formation of the discharge outlet, introduction of
the blow air is continued.

Continuous introduction of the blow air enables the blow
air to effectively move within the tube container before being
discharged, which serves to rapidly cool the tube container
still in a hot state.

Therefore, combination of the above-described two
technical features serves to more effectively conduct rapid
cooling of the tube container.

This point is described in more detail below. The
introduced blcw air instantly descends toward the bottom of the
tube container to reach the bottom. When the blow air reaches
the bottom, the softening-state material is shaped in
conformity with the shape of the mold and, at the same time or
slightly later than that, a discharge outlet is formed in part
of the wall of lower portion to be cut off after molding,
through which the blow air filling the mold is discharged. The
discharge of the blow air permits smooth movement of
continuously introduced blow air to thereby rapidly cool the
tube container.

In blow meolding of the tube container, a closed-end,




tube-like container is first formed and, after taking the
molding out of a mold, the lower part of the container is cut
off to form an opening through which its contents are loaded.
Upon shaping of the tube container, however, the introduced
blow air is discharged out through the discharge outlet formed
in the vicinity of or above the blow nozzle-pierced portion
almost without circulation inside the container, particularly
toward the bottom. Thus, cooling of the container,
particularly cooling of the lower part thereof, by the blow air
is not conducted, and the cooling is conducted only by the
cooled mold in contact therewith.

Therefore, it takes a long period of time for the molded
container to be cooled, leading to deteriorated molding
efficiency.

According to the method of the present invention, a large
amount of the blow air introduced through a blow nozzle moves
toward the bottom, a discharge outlet is formed in part of the
lower wall of the container to be cut off, and this discharge
outlet accelerates circulation of the blow air inside the tube
container and permits uniform and rapid cooling of the whole
tube container. Thus, tube containers can be blow molded with
high molding efficiency.

In Fig. 1, a blow air introduced through a blow air inlet
33 formed by piercing the upper portion of a parison with a
blow nozzle 1 presses the softening-state parison against the
surface of a mold to shape a tube container 3. In the present
invention, a discharge outlet 32 is formed in part of the wall
located lower than the position 31 along which the container
will be cut after completion of the molding. As has been
described hereinbefore, this discharge outlet 32 is preferably
formed by breaking through the tube container at the particular
portion of the wall below the cutting line 31 utilizing the
pressure of blow air. However, it may be formed by piercing
the wall with a needle-like member from outside the mold.

Since this discharge outlet controls discharge of the

o o




blow air inside the container, the blow air Jdoes not stay
inside the container but smoothly circulates to rapidly cool
the tube container. Said discharge outlet 32 may be formed
either in the side wall or the bottom of the tube container,
with lower wall being preferred.

Additionally, in Fig. 1, description of tube container is
made by reference to a one-cavity mold but, as :s chown in
Figs. 5 and 6, the method of the present invent:on can
similarly be applied to a two-cavity mold where:n two tube
containers shown in Fig. 1 are to be molded in a vertical and
symmetrical state with the bottom connecting to each other or
with the unnecessary portions in the reck direccion connecting
to each other.

That is, in the case shown by Fig. 5, an iIntermediate
unnecessary portion between two tube containers connecting to
each other in a top-to-top manner is pierced with a blow nozzle
to form a blowing inlet 33, whereas discharge outlets 32 may be
formed outside the portions in the bottom direction located
upward and downward to be cut off. In the case shown by Figqg.
5, the discharge outlets may be formed in the vicinity of the
top of each tube container, i.e., in the upper cor lower portion
to be cut off after shaping of the tube container.

In conventional blow molding methods, most of the blow
air introduced through the upper portion of a parison once
comes inte contact with the wall opposite to the blowing inlet,
then moves downward and upward but, upon shaping of a tube
container, migration of blow air in the downward direction
stops and breaks a thin portion located ip the vicinity of or
above the blow nozzle-pierced portion to form a discharge
outlet 34, through which blow air is discharged. That is, blow
alr is discharged at this time, and hence circu.ation of blow
air in the downward direction scarcely takes place. Thus,
cooling of the molded tube container is conducted only by the
mold in contact with the body of the container, resulting in

seriously decreased cooling efficiency.



On the other hand, in the method of the present
invention, blow air is discharged through a discharge ocutlet 32
formed in part of the wall below the cutting position 31 in the
course of or after shaping of the tube container. Therefore,
blow air introduced from above does not stay but effectively
circulates before being discharged, thus tube container 3 being
rapidly cooled.

The discharge outlet to be formed in part of the lower
wall below the cutting line will be described in detail below.

One or more passageways (41 and 41') connecting to the
cavity are formed in one or more positions of the mold 4 for
molding a tube container located below the cutting line, and a
wall portion of shaped tube container corresponding to the
opening or openings is broken through by the pressure of
continuously fed blow air, and the broken portion forms a
discharge outlet 32 functioning to control discharge of bloﬁ
air.

As has been described hereinbefore, the discharge outlet
32 may be forcibly formed by piercing from outside of the
passageways 41 and 41' with a needle member (not shown) instead
of breakage from inside by the pressure of blow air. The
needle member may be of an injection needle shape with a hollow
core conncecting to the outside of the mold or may be of a
solid needle. 1In the case of using an injection needle-type
member, the blow air is discharged out of the mold through its
hollow portion. 1In the case of usng a solid needle member, the
blow air is discharged through a hole formed by drawing out the
needle member after piercing the wall of the container with it.

The horizontally blowing type blow nozzle 1 to be used in
the present invention is not limited to that shown by Fig. 1 as
to the structure, but blow nozzles having a blow
air-introducing inlet located at the central portion of the
nozzle or nozzles having blow air-introducing inlets in
vertical two directions or in 4 directions (vertical and

horizontal) may properly be used.




For instance, as is shown in Fig. 2, a veirtical blowing
type blow nozzle which introduces blow air from above in the
axial direction of a parison may also be used.

In the horizontally blowinag type blow moldina method
shown in Fig. 1, an upper wall portion ot a parison 1s pierced
with blow nozzle 1, and the blow air-intrcducing inlet 1s
located at about the center inside the parison, thus blow ail:
being introduced in a horizontal direction into the parison.

In the vertically blowing type blow molding method shown in
Fig. 2, blow air is introduced in the axial direction of the
parison, i.e., upward or downward.

In both blow molding methods, the parison is shaped into
a tube container in conformity with the shape of the mold when
blow air is introduced into the softening-state parison and, at
this point, a discharge outlet 32 is formed in the wall in
contact with a passageway 41 formed in the mold and located
below the cutting line. Upon formation of the discharge cutlel
32, the blow air filling the container is discharged, and hence
the blow air effectively circulates within the container even
after shaping of the container to contribute to rapid and
uniform cooling of the shaped container.

However, the discharge outlet 32 is intended to cause air
flow for moving the blow air within the tube container and not
intended to discharge the whole blow air inside the tube
container. Most of the blow air inside the tube container is
discharged through the blowing inlet 33 formed upon piercing
with the blow nozzle 1, simultaneously with rapid backward
movement of the blow nozzle 1 at the completion of the
introduction of blow air. Only at this point, the pressure
within the tube container is restored to the atmospheric
pressure. Additionally, discharge of blow air is also
conducted through an opening (not shown)} connecting to the blow
nozzle.

As has been described in detail, the present invention

permits blow air to effectively circulates within the tube
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container, and blow molding cycle can be markedly shottened by
using the opening left aftetr backward movement of the blow
nozzle as a main discharge outlet. Such advantage can be
obtained only by forming the aforesaid discharge outlet 32
below the cutting line 31 located at tie lower portion of the

rube container.

Example

Advantages of the present invention of blow molding a
tube container are now described in more detail by reference to
the following example.

additionally, conditions under which the averade
temperature in thicknesswise direction becomes 39.1 ¢ when blow
molding conditions of 23 C in blow aiir temperature, 14 °C an the
surface temperature of the mold, and 9.5 seconds in cooling
time are employed as in the conventional blow moldina are tagen
as standard conditions.

Experiments of molding the same shaped moldings wete
conducted using the sane materials and changing part of the
blowing conditions to determine conditions for cooling the
moldings to the average temperature of 39.1°C ain the thickness
wise directaion.

The blow nozzle used in the experiments had a blow
air-introducng inlet of l.Olﬁ, and3) and the diameter of the
discharge outlet formed below the cutting line was 0.7 @. A
discharge outlet formed by the backwaid movement of the blow
nozzle after completion of blowing was Z.O‘ﬁ. Thus, discharge
outlets of 0.7 ¢ and 2.0 ¢ functioned after completion of the
plowing.

According to this experiment, when blow molding was
conducted under the same conventional conditions, the average
temperature in the thicknesswise direction became 39.1 in 6.5
seconds.

That is, the blow molding method of the present inventicn
shortens the molding cycle by 32 % (100 - £.5/9.5x100) in
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comparison with the conventional blow molding method.

As is clear from the above results of the experiments,
according to the present invention, blow air is instantly
introduced and is allowed to rapidly circulate throughout the
molding, and the blow air introduced with pressure is rapidly
discharged, thereby blow molding cycle being markedly shortened.

Therefore, the constitution of the present invention that
a large amount of blow air is fed and, after shaping, a
discharge outlet is formed in an unnecessary portion of the
wall of shaped container to thereby allow blow air to
effectively circulate inside the molding has a remarkable

technical significance.

Advantages of the Invention:

As has been described in detail, according to the present
invention, a discharge outlet is formed in part of the wall of
a tube container below a cutting position, said tube container
being shaped by introducing blow air, the blow air is then
discharged through the discharge ocutlet to thereby allow the
blow air to effectively circulate along the inside surface of
the molding, and an opening left after backward movement of the
blow nozzle functions as a main discharge outle to instantly
discharge the compressed air inside the molding. As a result,

the molding can be cooled uniformly and rapidly.




10

. 15

" 2000 00000000
L]

20

25

30

35

- 12 -

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method for blow-molding at 1least one tube
shaped container from a parison that has been extruded by
an extruder, which comprises:

introducing blow air into the pariscn through a blow
air inlet to shape the container, and forming a discharge
outlet for discharging the blow air through an end region
of the container longitudinally spaced from an opposite
end region through which the blow air enters the
container from the blow air inlet; and

continuing the introduction of the blow air into the
container through the blow air inlet.

2. A method according to claim 1, wherein the
discharge outlet i1s formed in the end region of the
container through which the blow air is discharged.

3. A method according to claim 2, wherein the end
region of the container through which the blow air is
discharged is to be removed from said container.

4. A method according to any one of claims 1 to 3,
wherein the blow air is introduced into the parison
through the blow air inlet using a blow-air nozzle, and
wherein the blow air nozzle has a plurality of openings
for introducing the blow air into the parison in upward,

downward, rightward and leftward directiouns,
respectively.
5. A method according to any one of claims 1 to 3,

wherein the blow air inlet is formed by piercing the
parison with a blow air nozzle substantially co-axially
with or parallel to a longitudinal axis of the parison,
and wherein the blow air is introduced into the parison
through the blow air nozzle.

6. A method according to any one of claims 1 to 3,
wherein the blow air inlet is formed by piercing the
parison with a blow air nozzle substantially
perpendicularly to a longitudinal axis of the parison,
and wherein the blow air is introduced into the parison
through the blow air nozzle.

7. A method according to any one of claims 1 to 5,
wherein the discharge outlet is formed in a bottom wall
of the container.

8. A method according to any one of claims 1 to 4
or 6, wherein the discharge outlet is formed in a side
wall of the container.
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9. A method according to any one of claims 1 to 8,
wherein the discharge outlet is formed by the blow air
bursting through the container as a result of blow air
pressure.

10. A method according to any one of claims 1 to 8,
wherein the container is shaped in a mold having a
passageway extending from an interior region of the mold
to an exterior region of the mold, and wherein the
discharge outlet is formed by the blow air bursting
through the container at a position aligned with the
passageway.

11. A method according to any one of claims 1 to 8,
wherein the discharge outlet is formed by piercing the
container with a piercing member.

12. A method according to any one of claims 1 to 8,
wherein the container 1is shaped in a mold and the
discharge outlet is formed by piercing the container with
a piercing member through an opening formed in the mold.

13. A method according to any one of claims 1 to 12,
wherein two contailners are molded in a bottom-to-bottom
configuration, and wherein the blow air inlet is formed
in a top said end region of one of the containers and the
discharge outlet is formed in a top said end region of
the other said container.

14. A method according to any one of claims 1 to 12,
wherein two containers are molded in a top-to-top
configuration and the blow air inlet is formed between
the two containers, and wherein the discharge outlet is
formed in a bottom said end region of one of the
containers and a further discharge outlet for discharging
the blow air is formed in a bottom end region of the
other said container.

15. A method according to claim 14, wherein the blow
alr inlet is formed in a linking portion of the parison
linking the two containers together, and wherein the
linking portion and both bottom said end regions of the
containers are to be removed and discarded.

16. A method for blow-molding a tube shaped
container substantially as hereinbefore described with
reference to the Example or any of Figures 1 to 6.

Dated this 18th day of June 1996
TOYO SEIKAN KATISYA, LTD.
By their Patent Attorneys
GRIFFITH HACK & CO
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