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DESCRIPTION

“Preform feeder for a blow molding machine and blow molding machine”
[0001] The present invention in general relates to systems and methods for
arranging a plurality of substantially identically shaped objects in sequence with a
predetermined orientation, and for supplying such objects in a controlled manner in
successive processing steps. In particular, the invention relates to a preform feeder
for a blow molding machine and to a blow molding machine.
[0002] Blow molding (or blow forming) is a production process used to obtain hollow
products made of plastic material or glass (e.g. bottles). Blow molding occurs by
blowing compressed air into a preform positioned in a hollow mold so that by
inflating the preform, it takes the shape of the inner walls of the mold. The molded
product is then cooled and the mold is opened to remove the finished product.
[0003] Preforms may be made on site through an extruder coupled to the blow
machinery, but in order to speed up production preforms usually are made in
another plant and fed to the blow molding machine at increased speeds.
[0004] A typical example is the arrangement and feeding of thermoplastic preforms
intended to be transformed by means of blow molding into plastic containers, for
example PET bottles for beverages, cosmetic products or detergents. In order to be
quickly and correctly gripped, for example by a star spacer wheel, all the preforms
must have the same predetermined orientation and are to be arranged in a single
row, preferably in slight pressured contact with one another.
[0005] Considering the example of a typical preform 1 with a blowable portion 2, for
example substantially cylindrical, a reference flange 3 radially protruding with
respect to the blowable portion 2 and an externally threaded opening portion (neck)
4 (figure 9), such a predetermined orientation and feeding of the objects may be
obtained by means of a known system, comprising:
[0006] - an orientation device, for example a rotating orientation device, fed with the
preforms in a bulk and which provides to singularize and orientate the preforms,
[0007] - a conveyor, for example a blow conveyor, arranged between the orientation
device and a blow molding machine, which picks the preforms that are oriented,
singularized and put in a row by the orientation device and conveys them to the blow

molding machine.
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[0008] The systems of the known art still have certain drawbacks.

[0009] To obtain increased production speeds, there is a need for the conveyor to
transport the individual preforms at a speed which is greater than the transfer speed
of the preforms in the molding unit of the blow molding machine, and for the
transported preforms to be arranged at the outlet of the conveyor in a compacted
row with the individual preforms in contact with one another so as to be quickly
picked or received by a transfer device, for example containing a star-wheel, which
transfers the preforms from the conveyor into the blow mold.

[0010] One disadvantage of preform feeders and conveyors of the known art
consists of the increased risk of damage due to knocks, which at times are violent,
to which the preforms transported by means of compressed air blows are subject, in
particular in a final accumulation area of the preforms where the arriving preforms hit
the stationary preforms or slowed down preforms ready to be transferred to the
molding unit.

[0011] A further disadvantage of the preform conveyors of the known art consists of
the fact that the accumulated preforms are not always constantly held in contact with
one another in the accumulation area at the inlet of the blow mold module, rather
they are repeatedly shaken by the impacts of the new, arriving preforms. These
impacts generate a rebound effect on the whole row of accumulated preforms, at
least temporarily causing undesired distances between the individual accumulated
preforms. These unplanned distances prevent a correct and quick gripping of the
preforms, for example by means of a star-wheel, for the transfer thereof to the
molding unit.

[0012] The aforesaid problems limit increasing the conveying speed of the preforms
and the feed speed of the preforms to the blow molding unit.

[0013] More generically, the aforesaid problems limit increasing the feed speed of
semi-finished objects to a processing/conversion unit of a processing/conversion
machine.

[0014] It is therefore the object of the present invention to provide a preform feeder
for a blow molding machine and a blow molding machine having such features so as
to obviate one or more of the drawbacks of the known art.

[0015] These and other objects are achieved by a preform feeder according to claim
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1. The dependent claims relate to advantageous embodiments.
[0016] According to one aspect of the invention, a preform feeder for a blow
molding machine comprises:
[0017] - a belt conveyor for transporting the preforms from an inlet point to an outlet
point, said belt conveyor comprising:

[0018] - a belt extending along a belt path having a conveying stretch from

said inlet point to said outlet point,

[0019] - a motor for moving the belt along the belt path,

[0020] — a perforation formed in the belt,
[0021] - a suction device configured to carry out, along the conveying stretch, a
suction through the perforation of the belt in which said suction holds the preforms
against the belt along the conveying stretch,
[0022] - a transfer device configured to receive the preforms from the belt at the
outlet point, and comprising an accumulation surface against which the belt pushes
the preforms,
[0023] in which the accumulation surface slows down the preforms with respect to
the movement of the belt, thus causing a tail of slowed down preforms, one in
contact with the other, which extends from the outlet point in the conveying stretch.
[0024] According to a further aspect of the invention, the suction holds the slowed
down preforms in pressured (but sliding) contact with the belt and the relative
movement between the belt and the slowed down preforms pushes the slowed
down preforms in pressured contact one against the other and towards the outlet
point.
[0025] According to a further aspect again of the invention, a blow molding machine
comprises:
[0026] - a molding unit for molding hollow objects from preforms, said molding unit
comprising:

[0027] - one or more molds, and

[0028] - one or more heating devices associated with the molds, and

[0029] - one or more blow devices associated with the molds,

[0030] - one or more cooling devices associated with the molds,

[0031] - the aforesaid preform feeder for feeding the preforms from outside the blow
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molding machine to the molding unit,

[0032] - an outlet conveyor configured to transport the molded hollow objects from
the molding unit outside the blow molding machine.

[0033] According to a further aspect again of the invention, a method for feeding
preforms to a molding unit of a blow molding machine comprises the steps of:

[0034] - conveying the preforms from an inlet point to an outlet point by moving a
belt along a belt path having a conveying stretch from said inlet point to said outlet
point,

[0035] - holding the preforms against the belt along the conveying stretch by means
of a suction through a perforation formed in the belt,

[0036] - receiving the preforms from the belt at the outlet point and transferring the
received preforms to the molding unit,

[0037] - providing an accumulation surface against which the belt pushes the
preforms so as to slow down the preforms with respect to the movement of the belt
and to cause a tail of slowed down preforms, one in contact with the other, which
extends from the outlet point in the conveying stretch.

[0038] According to a further aspect of the invention, the method comprises the step
of using the suction to hold the slowed down preforms in pressured (but sliding)
contact with the belt and of using the relative movement between the belt and the
slowed down preforms to push the slowed down preforms in pressured contact one
against the other and towards the outlet point.

[0039] Generalizing the idea of the invention, the preforms represent a specific
example of semi-finished products/generic solid products, the blow molding machine
represents a specific example of a generic processing/transformation/inspection
machine, the molding unit represents a specific example of a generic
processing/transformation/inspection unit for making a product from the semi-
finished product and/or for inspecting (for example, by means of one or more
cameras or other sensors) a product, and the molded hollow object represents a
specific example of a generic product or semi-finished product to be subjected to a
processing/transformation/inspection step.

[0040] Due to the suction of the semi-finished products against the belt, both during
the quick transport thereof and during the slowed down transport thereof in the tail at
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the outlet point, the quick transport occurs in a controlled manner and at a much
slower speed with respect to a transport by means of compressed air blowing.
Accordingly, the risk of damaging the preforms due to knocks is significantly
reduced.

[0041] Moreover, the slowed down preforms in the tail at the outlet point are kept
stationary one with respect to the other by the suction of the belt and therefore, they
can not rebound and move away from one another following knocks received by
other arriving preforms. Maintaining the positioning of the slowed down preforms
allows a correct and quicker gripping of the preforms by means of the transfer
device and therefore, quicker feeding of the preforms to the molding unit.

[0042] More generically, an increase in the feed speed of semi-finished objects to
the processing/conversion unit of the processing/conversion machine, is obtained.
[0043] To better understand the invention and appreciate its advantages, certain
non-limiting embodiments thereof are described below, while referring to the
drawings, in which:

[0044] Figures 1 and 2 are partial perspective side views of a belt conveyor of a
preform feeder according to one embodiment.

[0045] Figure 3 is a partial perspective bottom view of the belt conveyor in figure 1.
[0046] Figure 4 is a vertical-longitudinal sectional view of a detail of the belt
conveyor in figure 1.

[0047] Figures 5 and 6 are partial perspective views of an orientation device
according to one embodiment.

[0048] Figure 7 is a side view of a preform for blow molding PET bottles.

[0049] Figure 8 shows a blow molding machine with a preform feeder according to
one embodiment.

[0050] Figure 8 shows a blow molding machine 5 with a molding unit 6 for molding
hollow objects 7 (e.g. PET bottles) from preforms 1. The molding unit 6 comprises
one or more molds 8 suitable for receiving the preforms 1, one or more heating
devices 9 associated with the molds 8 to heat the preforms 1, one or more blow
devices 10 associated with the molds 8 to expand the preforms 1 in the molds 8 to
form the molded object 7, and also one or more cooling devices 11 associated with
the molds 8 to cool the molded object 7 before the extraction thereof from mold 8.
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[0051] The blow molding machine 5 further comprises a feeder 12 for feeding the
preforms 1 to the molding unit 6 from the outside of the blow molding machine 5,
and also an outlet conveyor 13 for transporting the hollow molded objects 7 from the
molding unit 6 outside the blow molding machine 5.

[0052] According to one aspect of the invention, the feeder 12 of preforms 1 for the
blow molding machine 5 comprises a belt conveyor 14 for transporting the preforms
1 from an inlet point 15 to an outlet point 16. The belt conveyor 14 comprises a belt
17 extending along a belt path (preferably a closed loop path, redirected at the inlet
15 and outlet 16 points) having a conveying stretch 18 extending from the inlet point
15 to the outlet point 16, and also one or more motors 19 for moving belt 17 along
the belt path.

[0053] Feeder 12 further comprises a suction device 20 configured to carry out,
along the conveying stretch 18, a suction through a perforation 21 of belt 17, in
which said suction holds the preforms 1 against belt 17 along the conveying stretch
18.

[0054] Feeder 12 is suitable for cooperating with or comprises a transfer device 22,
for example one or more star-wheels, one or more transfer augers, one or more
gripping and transfer grippers, a transfer channel, etc., configured to receive the
preforms 1 from belt 17 at the outlet point 16 and to transfer the received preforms 1
to the molding unit 6. The belt conveyor 14 or the transfer device 22 forms an
accumulation surface 23 against which belt 17 pushes the preforms 1. The
accumulation surface 23 slows down the preforms 1 with respect to the movement
of belt 17, thus causing a tail (with a single row) of slowed down preforms 1’ (figure
8), one in contact with the other, which extends from the outlet point 16 in the
conveying stretch 18.

[0055] According to embodiments, the accumulation surface 23 may be formed for
example by a partition or friction wall positioned at the outlet point 16, or by one or
more transfer members (e.g. star-wheels, transfer augers, transfer channel, etc.) of
the transfer device 22.

[0056] Advantageously, the suction holds the slowed down preforms 1’ in pressured
but sliding contact with belt 17 and the relative movement between belt 17 and the
slowed down preforms 1’ pushes the slowed down preforms 1’ in pressured contact
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one against the other and towards the outlet point 16.

[0057] According to one embodiment, the belt conveyor 14 comprises a support
structure 24 which supports belt 17, motor 19 and the suction device 20 and which
is suitable for receiving, at the inlet point 15, a single row of preforms 1 all having
the same orientation, and for releasing, at the outlet point 16, a single row of
preforms 1 all having the same orientation.

[0058] The support structure 24 may comprise one or more sliding or anti-fall
surfaces 25 extending along the conveying stretch 18 at a distance from the belt 17
and suitable for preventing the falling of the preforms 1 outside the belt conveyor 14
and/or for supporting the preforms 1, for example in a hanging manner, in the
support structure 24.

[0059] The sliding surfaces 25 are formed by two elongate sliding profiles 26
(continuous or interrupted, preferably plates) extending along the conveying stretch
18 and spaced apart from each other horizontally (in transverse direction to the
transport direction) so as to delimit a guide slot 27 below the belt 17. The preforms 1
sucked against belt 17 from below are conveyed and possibly guided in the guide
slot 27. In the event of interruption or decrease of the suction, the preforms 1 may
be detached from belt 17 and be supported on the sliding profiles 26 by means of
the reference flange 3.

[0060] The support structure 24 forms an upper housing 28 which supports the belt
17 and delimits one or more suction chambers 29 positioned on or extending along
the conveying stretch 18 and in communication with one or more suction conduits
30 connected to a vacuum source, for example a pump or a suction fan 31.

[0061] Belt 17 may extend about the suction chamber 29 so as to delimit the suction
chamber 29 on a suction side, preferably facing downwards, so as to suck from
above through the perforation 21 of belt 17 and to hold the preforms 1 hanging
below belt 17. In this embodiment, the belt path forms an upper return stretch 32
and the lower conveying stretch 18 for a conveying of the preforms 1 in a hanging
manner.

[0062] As is shown in the drawings, the preforms 1 are oriented with the opening
portion 4 thereof facing (and in contact with) the belt 17. Thereby, the suction may
easily create a vacuum inside the preform 1 to better hold it against belt 17.
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[0063] The upper housing 28 forms two opposite side walls 33 spaced apart from
each other, which laterally delimit the suction chamber 29, and also an upper wall 34
which delimits the suction chamber 29 from above and forms a support for the belt
17 in the return stretch 32.

[0064] Guides or support surfaces engaging side edges of belt 17 may be provided
to avoid a catenary deformation of belt 17 along the conveying stretch 18.

[0065] The belt conveyor 14 further comprises two idler members 34 about which
the belt 17 extends, for example idler or motorized pulleys, or sliding return
surfaces, preferably positioned at the upper housing 28 at the inlet 15 and outlet 16
points.

[0066] According to one embodiment, the perforation 21 consists of or is formed by
one single row of holes extending along the whole length of belt 17 and arranged
halfway between the side edges of belt 17. This avoids an unnecessary suction
close to the side edges of belt 17 and reduces the energy consumption of the
suction device 20.

[0067] According to one embodiment, the belt conveyor 14 comprises adjustment
means for a continuous adjustment of a horizontal distance (transverse to the
transport direction) between the sliding profiles 26 and for a continuous adjustment
of a vertical distance between the sliding profiles 26 and the belt 17 along the
conveying stretch 18.

[0068] This allows the adaptation of the belt conveyor 14 to preforms 1 of different
sizes, and also for different tilts or curves of the conveying stretch 18.

[0069] In one embodiment, the adjustment means comprise one or more vertical
screw adjustment mechanisms 35 interposed between the support structure 24 or
the sliding profiles 26 and the upper housing 28, and also horizontal screw
adjustment mechanisms 36 interposed between the sliding profiles 26 and possibly
operable by means of an adjustment motor or manually operable, for example by
means of an adjustment knob.

[0070] According to a further embodiment, feeder 12 comprises a minimum tail
detector 37 (e.g. an optical sensor) positioned at the conveying stretch 18 at a
distance from the outlet point 16 corresponding to a minimum tail length of slowed

down preforms 1’ and configured to provide a minimum tail signal. The minimum tail
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detector 37 is in signal connection with a control unit 38 of the preform feeder 12
which controls the motor 19 and the speed of the belt 14 according to the minimum
tail signal, for example by increasing the speed of belt 14 if the tail length is less
than the minimum tail length.

[0071] According to a further embodiment, the feeder 12 comprises a maximum tail
detector 39 (e.g. an optical sensor) positioned at the conveying stretch 18 at a
distance from the outlet point 16 corresponding to a maximum tail length of slowed
down preforms 1’ and configured to provide a maximum tail signal. The maximum
tail detector 39 is in signal connection with the control unit 38 of the preform feeder
12 which controls the motor 19 and the speed of belt 14 according to the maximum
tail signal, for example by stopping belt 14 or reducing the speed of belt 14 if the tail
length is greater than the maximum tail length.

[0072] The invention also relates to the method of feeding preforms to the molding
unit, and also the molding method described in relation to the description of the
feeder and of the blow molding machine and here not repeated for the sake of
brevity.
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Claims

1. A feeder (12) of preforms (1) for a blow molding machine (5), comprising:
- a belt conveyor (14) for transporting the preforms (1) from an inlet point (15) to an
outlet point (16), said belt conveyor (14) comprising:

- a belt (17) extending along a belt path having a conveying stretch (18) from

said inlet point (15) to said outlet point (16),

- a motor (19) for moving the belt (17) along the belt path,
- a suction device (20) configured to carry out a suction, along the conveying stretch
(18), through a perforation (21) formed in the belt (17), wherein said suction holds
the preforms (1) against the belt (17) along the conveying stretch (18),
- a transfer device (22) configured to receive the preforms (1) from the belt (17) at
the outlet point (16),
- an accumulation surface (23) against which the belt (17) pushes the preforms (1)
and which slows down the preforms (1) with respect to the movement of the belt
(17), thus causing a tail of slowed down preforms (1), one in contact with the other,
which extends from the outlet point (16) in the conveying stretch (18).
2. A feeder (12) according to claim 1, wherein the suction holds the slowed down
preforms (1°) in pressured but sliding contact with the belt (17) and the related
movement between the belt (17) and the slowed down preforms (1’) pushes the
slowed down preforms (1°) in pressured contact one against the other and towards
the outlet point (16).
3. A feeder (12) according to any one of the preceding claims, wherein the transfer
device (22) is selected in the group consisting of:
- one or more star-wheels,
- one or more augers,
- one or more gripping and transfer grippers,
- one transfer channel.
4. A feeder (12) according to any one of the preceding claims, wherein the
accumulation surface (23) is formed by one or more transfer members of the
transfer device (22).
5. A feeder (12) according to any one of the preceding claims, wherein the belt
conveyor (14) comprises a support structure (24) which supports the belt (17), the
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motor (19) and the suction device (20) and which is suitable for receiving, at the inlet
point (15), one single row of preforms (1) all having the same orientation, and for
releasing, at the outlet point (16), a single row of preforms (1) all having the same
orientation.
6. A feeder (12) according to any one of the preceding claims, comprising one or
more sliding or anti-fall surfaces (25) extending along the conveying stretch (18) at a
distance from the belt (17) and suitable for preventing the falling of the preforms (1)
outside the belt conveyor (14).
7. A feeder (12) according to any one of the preceding claims, wherein the belt (17)
and the suction device (20) are configured so as to suck from above through the
perforation (21) of the belt (17) and to hold the preforms (1) hanging below the belt
(17).
8. A feeder (12) according to any one of the preceding claims, wherein the
perforation (21) consists of a single row of holes extending along the whole length of
the belt (17) and arranged halfway between side edges of the belt (17).
9. A feeder (12) according to any one of the preceding claims, comprising:
- a minimum tail detector (37) positioned at the conveying stretch (18) at a distance
from the outlet point (16) corresponding to a minimum tail length of slowed down
preforms (1’) and configured to provide a minimum tail signal to a control unit (38) of
the preform feeder (12),
- a maximum tail detector (39) positioned at the conveying stretch (18) at a distance
from the outlet point (16) corresponding to a maximum tail length of slowed down
preforms (1’) and configured to provide a maximum tail signal to the control unit (38)
with,
wherein said control unit (38) controls the motor (19) and the speed of the belt (14)
according to the minimum tail signal and the maximum tail signal.
10. A blow molding machine (5), comprising:
- a molding unit (6) for molding hollow objects (7) from preforms (1), said molding
unit (6) comprising:

- at least one mold (8) suitable for receiving the preform (1),

- at least one heating device (9) associated with the mold (8) to heat the

preform (1),
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- at least one blow device (10) associated with the mold (8) to expand the
preform (1) in the mold (8) to form the hollow object (7),
- at least one cooling device (11) associated with the mold (8) to cool the
hollow object (7),

- a feeder (12) according to any one of the preceding claims for feeding the preforms

(1) from the outside of the blow molding machine (5) to the molding unit (6),
- an outlet conveyor (13) for transporting the hollow objects (7) from the molding unit
(6) outside the blow molding machine (5).
11. A method for feeding preforms (1) to a molding unit (6) of a blow molding
machine (5), comprising the steps of:
- conveying the preforms (1) from an inlet point (15) to an outlet point (16) by moving
a belt (17) along a belt path having a conveying stretch (18) from said inlet point (15)
to said outlet point (16),
- holding the preforms (1) against the belt (17) along the conveying stretch (18) by
means of a suction through a perforation (21) formed in the belt (17),
- receiving the preforms (1) from the belt (17) at the outlet point (16) and transferring
the received preforms (1) to the molding unit (6),
- providing an accumulation surface (23) against which the belt (17) pushes the
preforms (1) so as to slow down the preforms (1) with respect to the movement of
the belt (17) and to cause a tail of slowed down preforms (1°), one in contact with the
other, which extends from the outlet point (16) in the conveying stretch (18),
- using the suction to hold the slowed down preforms (1°) in pressured but sliding
contact with the belt (17),
- using the relative movement between the belt (17) and the slowed down preforms
(1) to push the slowed down preforms (1’) in pressured contact one against the
other and towards the outlet point (16).
12. A feeder (12) of products or semi-finished products (1) for a transformation or
inspection machine (5), comprising:
- a belt conveyor (14) for transporting the products or semi-finished products (1)
from an inlet point (15) to an outlet point (16), said belt conveyor (14) comprising:

- a belt (17) extending along a belt path having a conveying stretch (18) from

said inlet point (15) to said outlet point (16),
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- a motor (19) for moving the belt (17) along the belt path,
- a suction device (20) configured to carry out, along the conveying stretch (18), a
suction through a perforation (21) formed in the belt (17), wherein said suction holds
the products or semi-finished products (1) against the belt (17) along the conveying
stretch (18),
- a transfer device (22) configured to receive the products or semi-finished products
(1) from the belt (17) at the outlet point (16),
- an accumulation surface (23) against which the belt (17) pushes the products or
semi-finished products (1) and which slows down the products or semi-finished
products (1) with respect to the movement of the belt (17), thus causing a tail of
slowed down products or semi-finished products (1’), one in contact with the other,
which extends from the outlet point (16) in the conveying stretch (18).
13. A transformation or inspection machine (5) comprising:
- a transformation or inspection unit (6) for making products (7) from semi-finished
products (1) or for inspecting products or semi-finished products,
- a feeder (12) according to claim 12, for feeding the products or semi-finished

products (1) from the outside of the transformation or inspection machine (5) to the
transformation or inspection unit (6),

- an outlet conveyor (13) for transporting the products (7) from the transformation or
inspection unit (6) outside the transformation or inspection machine (5).

14. A method for feeding products or semi-finished products (1) to a transformation
or inspection unit (6) of a transformation or inspection machine (5), comprising the
steps of:

- conveying the products or semi-finished products (1) from an inlet point (15) to an
outlet point (16) by moving a belt (17) along a belt path having a conveying stretch
(18) from said inlet point (15) to said outlet point (16),

- holding the products or semi-finished products (1) against the belt (17) along the
conveying stretch (18) by means of a suction through a perforation (21) formed in
the belt (17),

- receiving the products or semi-finished products (1) from the belt (17) at the outlet
point (16) and transferring the received products or received semi-finished products
(1) to the transformation unit (6),
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- providing an accumulation surface (23) against which the belt (17) pushes the
products or semi-finished products (1) so as to slow down the products or semi-
finished products (1) with respect to the movement of the belt (17) and to cause a
tail of slowed down products or semi-finished products (1), one in contact with the
other, which extends from the outlet point (16) in the conveying stretch (18),

- using the suction to hold the slowed down products or semi-finished products (1’)
in pressured but sliding contact with the belt (17),

- using the relative movement between the belt (17) and the slowed down products
or semi-finished products (1’) to push the slowed down products or semi-finished
products (1°) in pressured contact one against the other and towards the outlet point
(16).
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