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(54) Title: MACHINE FOR THE PRODUCTION OF RECEPTACLES OF PLASTIC MATERIAL

(57) Abstract

The machine for the production of receptacles of plastic material comprises a
heating device and a blow molding device (12). The receptacles are produced from
preforms (2) whose neck (36) is held by its outer surface in supports (7). In the blow
molding device (12), a molding member (45) is disposed around the preform (2) and
a blowing member (54) is applied against the support (7). A directional member
(50) is arranged in a longitudinal passage (29) of support (7) and adapted to create a
directed jet or flux of fluid under pressure generating a longitudinal stretching of the
preform and of the receptacle in progress of formation. The fluid in excess can be
released by exhaust means (58, 60). Because of these features, it is possible to obtain
a very precise manufacturing of receptacles without the assistance of a drawing rod,
a high cleanliness, even sterility of the produced receptacles and an uncomplicated

structure and inexpensive construction of the machine.
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MACHINE FOR THE PRODUCTION OF RECEPTACLES OF PLASTIC

MATERTIAL

The present invention relates to a machine for the
production of receptacles of plastic material comprising a
frame and, arranged along a transport path, at least one
heating.device and a blow molding device, receptacles
being formed from preforms disposed on supports having at
least one longitudinal passage, the blow molding device
comprising at least one blowing member adapted to
introduce a fluid under pressure through said longitudinal
passage into a heated preform disposed at least partially
in a molding cavity of a molding member.

A machine of this type is described in document DE 27
42 693 C2 and comprises an introduction device in which
preforms are disposed on spindles bearing on the internal
surface of the neck of the preforms. The preforms are
heated on a rotating wheel, taken up by a transfer wheel
to be disposed with their spindel on a blowing wheel. In a
drawblowing member asociated with the blowing wheel, a
draw rod passes through the spindle to coact with the
preform. Simultaneously, blowing air is introduced into
the preform passing through the spindle. In this
construction, the draw rod an the spindle are in contact
with the internal surface of the preform, which is
prejudicial from a point of view of cleanliness and
sterility of the produced receptacles.

The present invention has for its objects to overcome

these drawbacks and is characterized to this end by the

CONFIRMATION COPY
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fact that it comprises at least one directional member
adapted to canalize and direct the blowing fluid under
pressure, said directional member being arranged at least
partially inside the longitudinal passage of the support
and being intended to create a directed jet or flux of
blowing fluid generating an orientated stretching of the
preform and of the receptacle in progress of formation.

Because of these features, it is possible to obtain a
directed jet or flux of fluid under high pressure which
permits an active stretching of the preform and of the
receptacle in progress of formation. It is therefore
possible to remove the drawing rods commonly used, which
allows to obtain a high cleanliness and even sterility of
the produced receptacles, whilst enjoying an excellent
manufacturing precision. The flow rate of air or of
blowing fluid is moreover high because of the absence of
any drawing rod; a considerable manufacturing speed can
thus be obtained.

Advantageously, said directional member is
constituted by a variation of the section of said
longitudinal passage.

This variation acts like an injection nozzle and
permits thus an efficient stretching action whilst
considerably simplifying the structure of the machine and
lowering its cost price.

Favourably, said directional member is constituted by
a constriction of said longitudinal passage adapted to
create a reduction of the section of said longitudinal

passage concentrating the flux of the fluid to the center
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of said longitudinal passage.

Alternately, said directional member is constituted
by a deflecting member axially arranged in the
longitudinal passage so as to create an annular section
for the flux of fluid.

By these features, a very precise and strong flux of
blowing fluid can be obtained.

According to a very favorable embodiment, the machine
comprises exhaust means adapted to provide an outflow of
at least a part of the fluid injected or blown into the
preform and/or the receptacle in progress of formation.

Because of these exhaust means, a very powerful flux
of blowing fluid may be used given that the excess fluid
can be released. A very favorable stretching effect may
thus be obtained which prevails with respect to the
expanding effect of the preform.

Very advantageously said exhaust means are connected
to control means adapted to open and close them completely
and/or partially.

It is thus possible to precisely control different
stages of the development of the receptacle during its
formation, which allows a high manufacturing quality,
whilst enjoying an uncomplicated and inexpensive
equipment.

According to a favorable embodiment, the blow molding
device comprises at least one accompanying member mounted
in a mobile manner at least partially in the molding
cavity, said accompanying member comprising at least one
portion adapted to coact with a part of the external

surface of the preform or of the receptacle in progress of
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formation so as to accompany and to guide the receptacle
in process of formation during the blowing action, the
accompanying member being associated to control means
adapted to control its displacements.

These features still allow to improve the
manufacturing precision, even in the case of plastic
materials with an irregular and difficult expansion.

The. invention also concerns a method of operating the
machines cited hereabove and is characterized to this
effect by the fact that during a first blowing stage, the
exhaust means are activated by opening the control means
so as to permit to exhaust at least partially the blowing
fluid in order to obtain a stretching effect of the
preform and by the fact that during a second blowing
stage, said exhaust means are rendered at least partially
inoperative by closing at least partially the control
means so as to obtain the application of the wall of the
receptacle in progress of formation against the molding
cavity.

By this method including at least two successive
stages, a controlled and symmetrical development of the
receptacle can be obtained in an uncomplicated and
inexpensive way.

Other advantages will become apparent from the
features set forth in the dependent claims and the
description setting forth the invention hereafter in more
detail with the aid of drawings which represent
schematically and by way of examples three embodiments and

two variants.
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Figure 1 is a perspective view of a machine for the
production of receptacles of plastic material, according
to the invention.

Figure 2 is a partial cross-sectional view of a
carrier with two posible supports for preforms.

Figures 3 to 5 are cross-sectional views of a first
embodiment in three successive stages of the developpment
of the preform toward the formed receptacle.

Figures 6 to 8 represent cross-sectional views
through a variant of the first embodiment in three
successive stages.

Figure 9 is a cross-sectional view of a second
embodiment and figure 10 a view of a variant thereof.

Figure 11 shows a third embodiment including external
accompanying means.

With reference to figure 1, the machine for the
production of receptacles in plastic material comprises a
frame 1 on which the various devices and members of the
machine are mounted in modular fashion. Preforms 2 for the
receptacles to be produced are supplied by means of a
double rail 3 forming an inclined plane to end in a
inverting loading device 5, in which the preforms are
inverted and disposed neck down on supports 7 carried by
double carriers 8, each carrier carrying two supports 7.

The preforms are then heated in a heating device 10
and brought to a blow molding device 12. After their
formation, the produced receptacles are raised from the
support 7 in an inverting discharge device 14, from which
they can be treated for their future utiliszation.

Alternatively, the receptacles could also be brought on
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the double carriers 8 to stations for sterilization,
fillings, labelling, packaging, etc.

The empty supports 7 carried by the carriers 8 are
then brought to the loading device 5 for the preforms. The
whole sequence of operations is controlled by means of an
electronic control unit 11.

With reference to figure 2, the carriers 8 are
constituted by plates 16 of elongated rectangular shape
with rounded ends comprising two bores 17 in which the
supports 7 are held axially. The plates 16 rest laterally
on a continuous guide track 20 comprising two lateral
rails and mutually touch to form a closed circuit. The
movement of the carriers 8 on the guide track is obtained
by pressure by means of jacks (not shown).

Each support 7 comprises a tubular body 22 retained
axially in a bearing 23 engaged in the bores 17 of the
plate 16. The bearing 23 has an annular groove 24 adapted
to coact with the rails of the guide track 20 to be there
maintained. The plate 16 and the rails of the guide track
20 on which the plate 16 rests, are retained between two
projections 26,27 of the bearing 23. This construction
permits very rapid mounting of the carriers 8 and of the
supports 7 on the guide track 20 and ensures excellent
guidance and manintenance of the carriers 8 on the guide
track 20.

The supports 7 are, at their lower end, secured to a
drive pinion 28 adapted to coact with a belt or a drive
chain provided at the heating device 10 to be driven in

rotation about their central axis.
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Each support 7 comprises a central passage or bore 29
having an important section for the blowing air or fluid
used in the blow molding device 12. At its upper part, the
support 7 has a second bore 35 adapted to receive the neck
36 of a preform 2 disposed neck down in the support 7. A
sealing joint 39 is disposed between the tubular body 22
of the support 7, on the one hand, and the preform 2 on
the other hand.

The upper portion 34 of the support 7 thus forms an
external securement member 40 of the neck of the preform 2
whose internal surface remains entirely free.

It should be observed that the internal surfaces of
the neck 36 of the preform 2 and of the central passage or
bore are substantially aligned in order to form a
continuous blow conduit of large section.

With reference to figures 1 and 3 to 5, a first
embodiment of the blow molding device 12 comprises a
molding member 45 including a certain number of molding
cavities 46, preferably three. As the machine has
preferably two juxtaposed blow molding devices 12, six
receptacles disposed on three double carriers 8 can be
produced simultaneously. Each molding member 45 is
constituted by two half-molds 47. The lower portion of the
two half-molds 47 coacts with the upper surface of the
support 7 and/or with the neck 36 of the preform 2 to
maintain the assembly in place during the operation of
blow molding.

In the lower portion of each blow molding device 12
is arranged a blowing station comprising three blowing

member 54 adapted to introduce the blowing fluid with high
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flow rate into the preforms 2 and into the receptacles in
progress of formation.

In order to obtain an efficient stretching of the
preform without the assistance of a stretching rod which
is detrimental to the cleanliness and the sterility of the
produced receptacles, a directional member 50 is provided
which is adapted to canalize and direct the blowing fluid
under pressure, said directional member being arranged
inside the longitudinal passage or bore 29 of the support
7.

This directional member 50 is adapted to create a
directed jet or flux 52 of blowing fluid generating an
orientated stretching of the preform 2 and of the
receptacle in progress of formation. In the case of
figures 3 to 8, this directional member 50 is constituted
by a variation of the section of the central bore 29 of
the support 7 which presents a constriction 51 adapted to
concentrate the flux of fluid to the center of the bore.
This directional member 50 thus forms an injection nozzle -
directing the fluid 52 at high speed vertically towards
the bottom of the preform 2 which is actively stretched in
a longitudinal direction. Said directional member 50 hence
carries out also a guiding action accompanying the action
of longitudinal stretching.

In a further stage shown in figure 4, the wall of the
receptacle in progress of formation is laterally pushed to
the exterior by expanding the receptacle until the wall is
entirely applied against the internal wall of the molding

cavity 46, as this is shown in figure 5.
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The variant represented in figures 6 to 8 includes
moreover exhaust means 58 adapted to provide an outflow of
at least a part of the fluid injected into the preform
and/or the receptacle in progress of formation. In this
variant, the support 7 also comprises a longitudinal
passage 29 including a constriction 51 having the function
of directional member 50. This longitudinal passage 29 is
surrounded by a cylindrical conduit 60 and separated from
the latter by a cylindrical wall 61. On one side the
cylindrical conduit 60 leads directly into the neck 36 of
the preform and on the other side it is connected to
control means 63, such as an electrovalve, adapted to
control the complete and/or partial opening and closure of
the exhaust means 58.

Thus during a first blowing stage, the exhaust means
may be activated by opening the electrovalve 63 so as to
permit to exhaust at least partially the blowing fluid
introduced into the preform 2 at a high flow rate in order
to obtain a stretching effect of the latter. The thrust
effect with a vertically directed force due to the
directional member 50 prevails in this stage with respect
to an omnidirectional expansion.

When the receptacle in progress of formation has
reached the top of the molding cavity 46, a second blowing
stage begins during which the exhaust means 58 are
rendered inoperative by closure of the electrovalve 63.
The fluid introducted into the receptacle then expands the
latter in a substantially omnidirectional manner (figure
7). When the wall of the receptacle is entirely applied

against the molding cavity 46, the introduction of fluid
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under pressure is stopped and the produced receptacle can
be removed from the mold (figure 8).

It is possible to insert between the two stages an
intermediate stage during which the control means 63 are
activated so as to progressively diminuish the flow rate
of the exhausted fluid or air. Thus there exists a gradual
passage from a monodirectional stretching stage to a
second omnidirectional expanding stage.

The embodiment shown in figure 9 is provided with a
directional member 50 constituted by a deflecting member
70 axially arranged in the longitudinal passage 29 of
support 7 so as to create an annular section 73 for the
flux of fluid. This deflecting member is formed by a
central rod 71 provided at its upper end and directed
towards the preform 2 with a bulge 72 in the form of a
bud.

This directional member 50 also allows to create a
powerful flux of fluid directed vertically towards the
bottom of preform 2 in order to stretch and guide the
latter. The blow molding method remains otherwise the same
as that described with reference to figures 3 to 5.

The variant shown in figure 10 is also provided with
a deflecting member 70 with a central rod 71 and a bulge
72. Like the variant of figures 6 to 8, this variant is
moreover fitted out with exhaust means 58 formed by a
cylindrical conduit 60 separated by a wall 61 from the
longitudinal passage 29 and connected to control means 63
formed by an electrovalve. The way of functionning of this
variant is similar to that described with reference to

figures 6 to 8.
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In the embodiment shown in figure 11, the molding
member 45 is moreover provided with an external
accompanying member 79, in the form of a rod 80 mounted
slidingly in a vertical direction in its upper part. This
rod 80 coacts by means of its lower free end 81 with the
apex of the preform 2 and with the receptacle in progress
of formation and is connected at its other end to control
means 82 adapted to control the movements of the rod 80
during the formation of the receptacle by blow molding and
during the setting of a new preform 2 in the molding
cavity 46. These control means 82 are constituted by a
jack 83 comprising a piston 84 located in a fixed cylinder
85 provided with upper and lower chamber 86 and 87 adapted
to be connected to sources of fluid under pressure through
the conduits 88, 89. By adjusting adequately the pressures
in the two chambers 86 and 87, the rod 80 can guide and
direct precisely the preform and the receptacle in
progress of formation which may thus expand in a
symmetrical manner. At the end of the blow molding
operation, the lower end 81 of the rod 80 is located at
the same level as the edge of the upper surface 90 of the
mold cavity 46.

Due to the action of said accompanying member 79
external to the preform and to the receptacle in progress
of formation, it is possible to obtain receptacles of very
high quality.

This external accompanying member 79 may not only
have the function of guiding and externally centering the
receptacles in progress of formation, but it may for

certain applications participate actively to an external
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drawing action of the preform. The accompanying member is
provided to that effect with gripping means ensuring its
fastening to the external surface of the preform. These
gripping means may operate by adhesion under low pressure,
by mechanical adhesion, by clamping, by gripping or by any
other suitable means. This accompanying member with its
gripping means may be displaced by control and driving
means which may be pneumatic, hydraulic, electrical,
magnetic and/or mechanical.

Thus the accompanying rod 80 may be hollow and may be
put under low pressure by means of a pump 96 to which it
is connected by a flexible conduit 97. The lower end 81 of
rod 80 is applied on the apex of preform 2. Said lower end
81 may be completely open or comprise a wall provided with
one or several perforations. Thus during molding, a low
pressure or a partial vacuum is applied to the hollow rod
80 and the latter is lifted by the control means 82.

The apex of preform 2 sticking to the rod 80 because
of the low pressure thus remains perfectly centered during
the whole molding process. Moreover, the low pressure
built up in rod 80 and the lifting action of the latter
assist the molding process by a drawing action external to
the preform and to the receptacle in progress of
formation. The movement of rod 80 and the drawing action
is made by means of the pneumatic jack 83 as described
above or by any other suitable means. This embodiment is
particularly advantageous for molding plastic material
which may be prone to an irregular and/or difficult

expansion during blow molding.
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Of course, the embodiments described above are in no
way limiting and can be the subject of all desirable
modifications within the framework defined by claim 1. In
particular, the directional member may have any other form
and, instead of being integral with support 7, it could be
movable. Thus it could for example be linked to the
blowing member 54 and be completely or partially
introduced into the longitudinal passage 29 in order to
canalize efficiently the blowing fluid. The machine as a
whole could present an entirely different arrangement. The‘
support 7 and the molding member may have any different

shape.
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CLAIMS

1. Machine for the production of receptacles of plastic
material comprising a frame (1) and, arranged along a
transport path (20), at least one heating device (10) and
a blow molding device (12), receptacles being formed from
preforms (2) disposed on supports (7) having at least one
longitudinal passage (29), the blow molding device (12)
comprising means (54) adapted to introduce a fluid under
pressure into a heated preform (2) disposed at least
partially in a molding cavity (46) of a molding member
(45), characterized by the fact that it comprises at least
one directional member (50) adapted to canalize and direct
the blowing fluid under pressure, said directional member
being arranged at least partially inside the longitudinal
passage (29) of the support (7) and being intended to
create a directed jet or flux (52) of blowing fluid
generating an orientated stretching of the preform (2) and

of the receptacle in progress of formation.

2. Machine according to claim 1, characterized by the fact
that said directional member (50) is constituted by a
variation (51,70) of the section of said longitudinal

passage (29).

3. Machine according to claim 2, characterized by the fact
that said directional member is constituted by a
constriction (51) of said longitudinal passage (29)

adapted to create a reduction of the section of said
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longitudinal passage concentrating the flux of the fluid

ot the center of said longitudinal passage.

4. Machine according to claim 1 or 2, characterized by the
fact that said directional member is constituted by a
deflecting member (70) axially arranged in the
longitudinal passage (29) so as to create an annular

section (73) for the flux of fluid.

5. Machine according to claim 4, characterized by the fact
that said deflecting member (70) is constituted by a
central rod (71) provided at its end directed towards the

preform with a bulge (72) in the form of a bud.

6. Machine according to one of the preceeding claims,
charaterized by the fact that it comprises exhaust means
(58) adapted to provide an outflow of at least a part of
the fluid injected or blown into the preform (2) and/or

the receptacle in progress of formation.

7. Machine according to claim 6, characterized by the fact
that said exhaust means (58) are constituted by an annular
cylindrical conduit (60) surrounding the longitudinal

passage (29) and separated from the latter by a wall (61).

8. Machine according to one of the claims 6 or 7,
characterized by the fact that said exhaust means (58) are
connected to contol means (63) adapted to open and close

them completely and/or partially.
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9. Machine according to one of the preceeding claims,
characterized by the fact that the blow molding device
(12) comprises at least one accompanying member (79)
mounted in a mobile manner at least partially in the
molding cavity (46), said accompanying member (79)
comprising at least one portion (81) adapted to coact with
a part of the external surface of the preform (2) or of
the receptacle in progress of formation so as to accompany
and to guide the receptacle in progress of formation
during the blowing action, the accompanying member (79)
being associated to control means (82) adapted to control

its displacements.

10. Machine according to claim 9, characterized by the
fact that the accompanying member (79) is constituted by a
rod (80) slidingly mounted in the upper part of the
molding member (45) and comprising a lower portion (81)

adapted to come into contact with the preform (2).

11. Machine according to one of the claims 9 or 10,
characterized by the fact that the accompanying member
(79) is adapted to produce an external drawing action on
the preform (2) and/or on the receptacle in progress of
formation and comprises gripping means (96) allowing its
attachement to the external surface of the preform (2),
these gripping means (96) being adapted to function by
vacuum adherence, by mechanical adherence, by clamping,

gripping or pinching.
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12. Machine according to claim 11, characterized by the
fact that the accompanying member (79) comprises at least
one hollow part (80) which may be subjected to low
pressure in order to constitute said gripping means, said
hollow part (80) being adapted to come into contact with a
part of the external surface of the preform (2) or of the
receptacle in progress of formation in order to guide and
draw by adherence the receptacle in progress of formation

during the blowing operation.

13. Method of operating a machine according to one of the
preceeding claims, characterized by the fact that a jet or
a flux of blowing fluid (52) is directed inside the
preform (2) or the receptacle in progress of formation by
means of at least one directional member (50,70) arranged
at least partially inside the longitudinal passage (29) of
the support of the preform so as to obtain an orientated
stretching of the preform (2) of the receptacle in

progress of formation.

14. Method according to claim 13, for operating a machine
according to claims 6 to 8, characterized by the fact that
at least a part of the volume of fluid used for the
stretching of the preform and of the receptacle in

progress of formation is released through exhaust means

(58).

15. Method for operating a machine according to claim 8,
characterized by the fact that during a first blowing

stage, the exhaust means (58) are activated by opening the
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control means (63) so as to permit to exhaust at least
partially the blowing fluid in order to obtain a
stretching effect of the preform and by the fact that
during a second blowing stage, said exhaust means (58) are
rendered at least partially inoperative by closing at
least partially the control means (36) so as to obtain the
application of the wall of the receptacle in progress of

formation against the molding cavity (46).
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