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Description
Technical Field

[0001] This invention relates to a moulding unit for a
plant for blow-moulding plastic containers, particularly
bottles.

Background Art

[0002] Inthe bottling industry, prior art plant for making
plastic bottles comprises: a blow-moulding wheel mount-
ed in such a way as to rotate about its longitudinal axis
and equipped with at least one blow-moulding unit, which
is fed by the blow-moulding wheel along a circular path
extending around this axis and which comprises two half-
moulds, each mobile relative to the other half-mould be-
tween a position of opening and a position of closing at
least two cavities for blow-moulding bottles from respec-
tive parisons.

[0003] The two half-moulds are oriented in such a way
thatthey are closed in a closing plane that is substantially
radial with respect to the feed path of the moulding unit.
[0004] Priorartmoulding units of this type have several
drawbacks due mainly to the fact that inserting two pari-
sons into a moulding unit with radial closing plane and
then extracting two bottles from this type of moulding unit
are relatively complex and difficult operations.

[0005] Also known in the prior art, from document
DE102004057102, is a moulding unit according to the
preamble of claim 1, where the half-moulds define a clos-
ing plane that is substantially tangent to the path followed
by the moulds. In the solution described in that document,
the half-mould on the outside is movable while the half-
mould on the inside remains stationary (relative to the
carousel it is associated with), that is to say, it does not
move relative to the half-mould on the outside.

[0006] This solution, too, is not free of disadvantages,
however, since the effectiveness and convenience of the
closure atthe bottom of the mould (thatis, of the container
moulding unit) are not entirely satisfactory. When the
half-moulds are in the closed position, they form a hole
at the bottom which is operatively closed by a base-
mould.

[0007] As a result, the fact that one of the two half-
moulds never moves relative to the other half-mould
makes it difficult to move the base-mould between a
mould closed position and a mould open position where
the hole at the bottom is left free.

[0008] Moreover, the need to move the base-mould
means that the form of the half-moulds and of the base-
mould cannot be optimized in such a way as to close the
mould hermetically, precisely because the base-mould
must be moved away from the half-moulds without mov-
ing the inside half-mould.

[0009] From patent document US2008/143022 it is
known a method for controlling the opening and closing
of a book-type blow mould for producing thermoplastic
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containers. The mould has two mould halves which can
pivot through different angles. However, the closing
plane of the moulds is radial with respect to the feed path
of the moulding unit; there fore, this technical solution
has the aforementioned drawbacks.

[0010] From patent document US 2008/063742 it is
known a blow moulding machine for the manufacture of
containers based on preforms. The moulds of said ma-
chine comprise a mould base which can slide vertically
to open and close the bottom of the mould. However,
also according to US2008/063742 the closing plane of
the moulds is radial with respect to the feed path of the
moulding unit.

[0011] Document W02008/110887 of the same Appli-
cant describes compression moulds for compression
moulding of plastics in a pasty state, provided with means
for heating said mould. Said mould comprises two half
moulds, each having a corresponding bottom element
with a tapered surface. However, this document does not
regard blow moulding.

Aim of the Invention

[0012] Thisinventionhasforan aimto provide a mould-
ing unit for a plant for blow-moulding plastic containers,
particularly bottles, that is free of the above mentioned
disadvantages.

[0013] In particular, this invention has for an aim to
provide a moulding unit for a plant for blow-moulding plas-
tic containers that allows blow-moulding of two or more
bottles in a particularly fast and efficient manner while
facilitating demoulding of the bottles and movement of
the base-mould.

[0014] Another aim of the invention is to facilitate ex-
traction of the blow-moulded bottles from the mould.
[0015] Accordingly, this invention provides a moulding
unit for a plant for blow-moulding plastic containers, par-
ticularly bottles, as described in the appended claims.
[0016] More specifically, the invention provides a
moulding unit (that is, a mould) for a blow-moulding plant
(thatis, a blow-moulding machine) for making plastic con-
tainers, particularly bottles, from respective parisons, the
moulding unit being movable along an annular path (P)
and comprising two half-moulds positioned one on the
inside and the other on the outside of the path (P), the
half-mould on the outside being movable about a sub-
stantially vertical pivot axis relative to the half-mould on
the inside between a position of opening and a position
of closing at least two cavities for blow-moulding respec-
tive containers; the two half-moulds defining a closing
plane that is substantially tangent to the path (P).
[0017] According tothe invention, both the half-moulds
are movable through different angles between respective
open and closed positions.

[0018] The fact that both the half-moulds are movable
makes it easier to extract the base-mould and the fact
that each half-mould is movable through a different angle
compared to the other half-mould speeds up mould open-
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ing and closing operations and makes the mould and the
blow-moulding machine particularly efficient.

[0019] In particular, the angle through which the half-
mould on the inside moves is smaller than the angle
through which the half-mould on the outside moves.
[0020] This facilitates bottle demoulding, thereby opti-
mizing the speed of opening and closing operations and
maximizing the efficiency of the mould and of the blow-
moulding machine.

[0021] The moulding unit comprises a closing element
thatis vertically movable between araised position where
it is partly inserted between the two half-moulds in the
closed position to form a mould bottom wall, and a low-
ered position where it does not impinge on the half-
moulds so that the container can be extracted from the
mould after blow-moulding.

[0022] The closing element comprises an upper por-
tion whose horizontal cross section is greater than an
opening formed at the bottom of the two half-moulds
when they are in the closed position.

[0023] More specifically, the upper portion of the clos-
ing element forms an annular surface shaped to match
portions of the inside surface of the half-moulds, said
matching surfaces being designed to hermetically seal
the opening at the bottom of the half-moulds when they
are in the closed position.

[0024] The matching surfaces have at least one down-
wardly converging tapered portion.

[0025] The invention also provides a blow-moulding
machine comprising a carousel and a plurality of the
moulding units associated with the carousel.

Brief Description of the Drawings

[0026] The invention will now be described with refer-
ence to the accompanying drawings which illustrate a
preferred, non-limiting embodiment of it and in which:

Figure 1 is a schematic plan view, with some parts
cut away for clarity, of a preferred embodiment of
the plant according to the invention;

Figure 2 is a schematic plan view, with some parts
enlarged and others cut away for clarity, of a first
detail of the plant of Figure 1;

Figure 3 is a schematic plan view, with some parts
cut away for clarity, of a first detail from Figure 2,
shown in two different operating conditions;

Figure 4 is a schematic plan view, with some parts
cut away for clarity, of a detail from Figure 3, shown
in four different operating conditions;

Figure 5 is a schematic side view, with some parts
cut away for clarity, of a second detail from Figure
2, shown in two different operating conditions;
Figure 6 is a schematic side view, with some parts
cut away for clarity, of a third detail from Figure 2;
Figure 7 is a schematic plan view, with some parts
cut away for clarity, of a fourth detail from Figure 2;
Figure 8 is a schematic plan view, with some parts
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cut away for clarity, of a second detail of the plant of
Figure 1;

Figure 9 is a schematic side view, with some parts
cut away for clarity, of the detail of Figure 8; and
Figure 10 is a schematic plan view, with some parts
cut away for clarity, of another embodiment of the
detail of Figures 8 and 9;

Figure 11 is a perspective view of the detail illustrated

in Figure 3;

Figure 12 is a top view of the detail illustrated in Fig-
ure 3;

Figure 13 is a cross section of the detail illustrated
in Figure 3;

Figure 14 illustrates the detail A from Figure 13.

Detailed Description of the Preferred Embodiments of
the Invention

[0027] With reference to Figure 1, the numeral 1 de-
notes in its entirety a plant for blow-moulding plastic con-
tainers, in this particular case, plastic bottles 2 (Figure
9), from respective parisons 3 of known type (Figure 5),
each of which comprises an elongated cup-shaped body
4 having an externally threaded open end 5, and an an-
nular neck 6 extending radially outwards from the outside
surface of the body 4 itself.

[0028] The plant 1 comprises a blow-moulding ma-
chine 7 for blow-moulding the bottles 2, aline 8 for feeding
the parisons 3 to the machine 7, and a line 9 for feeding
the bottles 2 from the machine 7 to a customary filling
machine 10.

[0029] As illustrated in Figures 1 and 2, the machine
7 comprises a blow-moulding wheel (or carousel) 11
mounted in such a way as to rotate continuously (coun-
terclockwise in Figures 1 and 2) about its longitudinal
axis 12, which is substantially vertical and at right angles
to the drawing plane of Figures 1 and 2. The wheel is
connected to the lines 8 and 9 at a first and a second
transfer station 13, 14, respectively, and is equipped with
a plurality of moulding units 15 which are mounted round
the edge ofthe wheel 11, are uniformly distributed around
the axis 12 according to a predetermined spacing, and
are advanced by the wheel 11 along a circular path P
around the axis 12 and through the stations 13, 14.
[0030] Each unit 15 comprises an interchangeable
mould 16 comprising, in the embodiment illustrated in
Figures 2 and 3, two half-moulds 17, each hinged to the
wheel 11 to rotate relative to the wheel 11, under the
action of a drive device (not illustrated) about a substan-
tially vertical pivot axis 18 parallel to the axis 12 between
a position for opening (Figure 3a) and a position for clos-
ing (Figure 3b) two moulding cavities 19, each having
the shape of a bottle 2 and a longitudinal axis 19a parallel
to the axis 18, being open to the outside at a hole at the
top of it smaller in diameter than the neck 6 of a parison
3, and acting in conjunction with a pneumatic device of
known type, notillustrated, designed to blow compressed
air into the parison 3 inside the cavity 19 to mould the
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respective bottle 2.

[0031] The two half-moulds 17 are oriented in such a
way that they are closed in a closing plane 20 substan-
tially tangent to the path P and are locked in position by
alocking device 21 comprising a cylindrical rod 22 having
a longitudinal axis 23 parallel to the axis 12, extending
through one of the two half-moulds 17 (hereinafter de-
noted by the reference 17a) along a vertical line 24 and
being rotatably coupled to the half-mould 17a to rotate,
relative to the half-mould 17a, about the axis 23 itself.
[0032] Therod22comprises atleastone undercutpor-
tion 22a limited by a flat face parallel to the axis 23, and
has keyed to it a rocker arm 25 mounted coaxially with
the axis 23 and in turn comprising two arms 26, 27 which
extend radially outwards from the axis 23 itself.

[0033] The device 21 also comprises a latch 28, elon-
gated in shape, which extends transversally to the line
24, is fixed to the other half-mould 17 (hereinafter denot-
ed by the reference 17b), and has an indent 29 formed
on the latch 28 along the line 24 to receive and retain the
portion 22a.

[0034] During the movement of the unit 15 from the
station 13 to the station 14, the two half-moulds 17a, 17b
are in their closed position, and a spring 30, interposed
between the arm 26 and the half-mould 17a holds the
rod 22 and the latch 28 in a normally locked position
(Figure 4a), where the portion 22a engages the indent
29 to prevent the mould 16 from opening.

[0035] During the movement of the unit 15 from the
station 14 to the station 13, the rod 22 is moved against
the action of the spring 30 to a released position (Figure
4b), where the portion 22a disengages the indent 29 to
enable the two half-moulds 17a, 17b to move (Figures
4c and 4d) to the open position by engaging a tappet
roller 31 mounted on the arm 27 in a cam (not illustrated)
designed to control the angular position of the rocker arm
25 around the axis 23.

[0036] Inconnection with the above, it should be noted
that the two half-moulds 17a, 17b move relative to each
other through different angles between the open and
closed positions of the mould 16. More specifically, the
angle of movement of the half-mould 17 located radially
towards the outside of the path P, namely, the half-mould
17b, is greater than the angle of movement of the half-
mould 17 located radially towards the inside of the path
P, namely, the half-mould 17a.

[0037] With reference to Figures 11-14, attention is
drawn to the following.

[0038] The moulding unit 15 (that is, the mould 15)
comprises a closing element 501 (also referred to as
base-mould) designed to close the bottom of the mould
15.

[0039] When the half-moulds 17 are in the closed po-
sition, they form a closed side wall of the mould 15 but
leave an opening at the bottom of the mould 15.

[0040] The closing element 501 is vertically movable
between a raised position and a lowered position.
[0041] In the raised position, the closing element 501
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is partly inserted between the half-moulds 17 in the
closed position to form a bottom wall of the mould 15.
[0042] Inthe lowered position the closing element 501
does not impinge on the half-moulds so that the container
can be extracted from the mould after blow-moulding.
[0043] It should be noted that the closing element 501
is also designed to support the blow-moulded containers
and to form a bottom portion 502 of the moulding surface.
[0044] The closing element 501 comprises an upper
portion 503 shaped in such a way as to impinge on an
edge of an opening formed at the bottom of the half-
moulds 17 when they are in the closed position. In other
words, if one tried to move the closing element 501 from
the lowered to the raised position or vice versa without
opening the half-moulds 17, an upper portion of it 503
would impinge on the edge of the hole, thereby prevent-
ing the movement of the closing element 501 from one
position to the other.

[0045] Preferably, the upper portion 503 of the closing
element 501 forms an annular surface 504 shaped to
match portions 505 of the inside surface of the half-
moulds 17, said matching surfaces being designed to
hermetically seal the opening at the bottom of the half-
moulds 17 when they are in the closed position.

[0046] The matching surfaces 504 and 505 preferable
have at least one downwardly converging tapered por-
tion.

[0047] This optimizes the seal of the mould 15.
[0048] According to the invention, the movement of the
closing element 501 from the lowered to the raised po-
sition and vice versa is particularly easy because both
the half-moulds 17 are movable away from each other
to make the hole larger.

[0049] Withreference to Figure 5, the unit 15 also com-
prises a stretching unit 32, mounted above the mould 16
and, in this particular embodiment, comprising three
stretching rods 33 parallel to each other and to the line
24, two of which (hereinafter denoted by the reference
33a) are mounted in a position coaxial with the cavities
19, and the other (hereinafter denoted by the reference
33b) extends between the rods 33a.

[0050] The rods 33a, 33b are slidably coupled to both
a mounting bracket 34 fixed to the wheel 11, and to a
mounting plate 35 that is in turn coupled by a lead nut
and screw mechanism to an output shaft 36 of an electric
motor 37 fixed to the bracket 34, and are selectively
locked on the bracket 34 or on the plate 35 along the line
24 by means of customary fastening screws not illustrat-
ed.

[0051] Asillustrated in Figure 5a, when the moulds 16,
that is to say, the moulds with two moulding cavities 19,
are mounted onthe wheel 11, the rod 33b is locked axially
on the bracket 34 and the rods 33a are locked axially on
the plate 35 and are driven by the motor 37 along the line
24 between respective raised positions (Figure 5a),
where the rods 33a are positioned substantially outside
the respective parisons 3, and respective lowered posi-
tions (not illustrated), where the rods 33a engage the
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respective parisons 3 in such a way as to stretch them
axially along the line 24.

[0052] Asillustrated in Figure 5b, when the moulds 16
are replaced with moulds (not illustrated) having a single
central moulding cavity each, for blow-moulding a bottle
2 of larger size, the rods 33a are locked axially on the
bracket 34 and the rod 33b is locked axially on the plate
35andis driven by the motor 37 along the line 24 between
a raised position (Figure 5b), where the rod 33b is posi-
tioned substantially outside the respective parison 3, and
a lowered position (not illustrated), where the rod 33b
engages the respective parison 3 in such a way as to
stretch it axially along the line 24.

[0053] Itmay be inferred fromthe foregoing that chang-
ing the moulds of the blow-moulding units 15 does not
necessitate changing the related stretching units 32 and
that setup times are therefore relatively short.

[0054] In an embodiment that is not illustrated, when
the wheel 11 mounts the moulds 16, that is to say, the
moulds with two moulding cavities 19, the rod 33b must
be removed and, when the moulds 16 are replaced with
moulds (not illustrated) having a single central moulding
cavity each, the rods 33a must be removed.

[0055] With reference to Figures 1 and 2, the feed line
8 comprises a heating device 38 for thermally condition-
ing the plastic material the parisons 3 are made of to a
temperature greater than their glass transition tempera-
ture, and a transfer wheel 39 connected to the device 38
at a transfer station 40 and to the blow-moulding wheel
11 at the station 13.

[0056] The device 38 comprises an endless chain con-
veyor 41 that is trained around two pulleys 42 (only one
of which is illustrated in Figures 1 and 2) rotatably mount-
ed to turn about respective longitudinal axes 42a parallel
to the line 24, extends through at least one customary
oven notillustrated, and mounts a plurality of pick-up and
transporting members 43 uniformly distributed along the
conveyor 41 and advanced by the conveyor 41 itself
along an annular path S.

[0057] Asiillustrated in Figures 2 and 6, each member
43 comprises a tubular guide element 44 that is hooked
up to the conveyor 41, extends along the line 24, is held
in the correct position by engagement with a tappet roller
45 at a cam 46, and is slidably engaged by a respective
pick-up rod 47 whose longitudinal axis 47a is parallel to
the line 24.

[0058] The rod 47 is equipped with a plurality of balls
48 that are uniformly distributed around the axis 47a, are
seated in respective housings 49 formed radially on a
bottom end of the rod 47 protruding to the outside of the
element 44, and protrude radially outwards from the re-
spective housings 49 under the pushing action of respec-
tive springs 50 mounted inside the respective housings
49 transversally to the line 24.

[0059] The rod 47 is mobile under the pushing action
of a tappet roller 51 placed in contact with a cam 52,
along the line 24 between a lowered position (not illus-
trated), where the rod 47 extends inside the respective
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parison 3 to allow the balls 48 to grip the parison 3 under
the pushing action of the respective springs 50, and a
raised position (Figure 6), where the rod 47 disengages
the parison 3.

[0060] The member 43 further comprises an inter-
changeable limit stop block 44a that protrudes down-
wardly from the element 44 coaxially with the axis 47a
to come into contact with the end 5 of the parison 3, is
removably mounted on the element 44, and can be re-
placed according to the size and/or shape of the end 5
itself.

[0061] With reference to Figures 2 and 7, the wheel 39
comprises a drum 53 mounted to turn continuously about
its substantially vertical longitudinal axis 54 parallel to
the line 24, and a plurality of pick-up and transporting
units 55 (in this particular embodiment six pick-up and
transporting units 55) thatare mounted along a peripheral
edge of the drum 53, protrude radially outwards from the
drum 53, and are advanced by the drum 53 itself around
the axis 54 and through the stations 13 and 40.

[0062] Each unit55comprises asupporting rocker arm
56 that is hinged to the drum 53 to turn relative to the
drum 53 itself about a pivot axis 57 substantially parallel
to the line 24, and is equipped, at its first arm 58, with a
tappet roller 59 in contact with a cam 60 designed to
control the angular position of the rocker arm 56 around
the axis 57 itself.

[0063] The rocker arm 56 also comprises a second,
elongated arm 61 slidably engaged by a slider 62 that is
equipped with a tappet roller 63 in contact with a cam 64
designed to control the position of the slider 62 along the
arm 61, and supports at a free end of it, protruding to the
outside of the arm 61 itself, a pick-up unit 65 comprising
a rocker arm 66 hinged to the slider 62 to turn relative to
the slider 62 and under the action, in this embodiment,
of an electric motor 67 mounted on the slider 62, about
a pivot axis 68 parallel to the line 24.

[0064] The rocker arm 66 has two arms 69, 70, oppo-
site each other. The arm 69 mounts a pick-up element
71 having the shape of a fork and comprising two arms
72 which are mounted to oscillate about respective pivot
axes 73 parallel to the line 24 between a position of re-
leasing (notillustrated) and a position of clamping (Figure
7) a respective parison 3, and which a spring 74 inter-
posed between the arms 72 normally holds in the clamp-
ing position where the arms 72 grip the parison 3 above
the neck 6.

[0065] The arm 70 mounts two pick-up elements 75
entirely equivalent to the element 71, parallel to each
other and positioned side by side, having concavities fac-
ing away from the concavity of the element 71, and further
having respective longitudinal axes 75a that are parallel
to the line 24 and spaced from each other at a distance
D1 equal to the distance D2 between the longitudinal
axes 19a of the two moulding cavities 19 of one mould 16.
[0066] Inconnection with the above, it should be noted
that:
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according to the number of moulding cavities 19 in
each mould 16, the pick-up elements 71, 75 are se-
lectively oriented by the respective electric motors
67 about the respective axes 68 between respective
operating positions where the pick-up elements 71,
75 are oriented towards the outside of the wheel 39,
and respective rest positions where the pick-up ele-
ments 71, 75 are oriented towards the inside of the
wheel 39;

by combining the movements of the rocker arms 56
about the respective axes 57 with the movements of
the sliders 62 along the respective arms 61 and with
the movements of the rocker arms 66 about the re-
spective axes 68, the elements 71, 75 in their oper-
ating positions are kept substantially parallel to the
path P at the station 13 and parallel to the path S at
the station 40; and

the station 40 for transferring the parisons 3 from the
conveyor 41 to the wheel 39 is positioned along a
curved stretch T of the path S, preferably a stretch
T around one of the pulleys 42, where the spacing
P1 between the rods 47, and hence between the
parisons 3, is equal to the distance D1 and hence to
the distance D2, and different from the spacing be-
tween the rods 47 and, hence between the parisons
3, along the straight stretches of the path S.

[0067] From the above it may be inferred that the po-
sition of the station 40 and the shape of the wheel 39
make it possible to set up the plant 1 quickly and easily
not only using moulds 16 with two moulding cavities 19
butalso using moulds (notillustrated) with a single mould-
ing cavity.

[0068] In another embodiment that is not illustrated,
the rocker arms 66 are eliminated and replaced with in-
terchangeable pick-up units, each of which is hinged to
the respective slider 62 to oscillate about the respective
axis 68 under the control of a tappet roller engaged in a
cam, and which is equipped with one pick-up element 71
or two pick-up elements 75.

[0069] As illustrated in Figure 1, the feed line 9 com-
prises: a transfer wheel 76 that is connected with the
wheel 11 at the station 14, is entirely equivalent to the
wheel 39 and will not therefore be described in further
detail; a wheel 77 for extracting the bottles 2 from the
pick-up elements 71, 75 of the transfer wheel 76; and a
train 78 of feed wheels 79 connected to the wheel 77
through an interposed dispensing device 80 and de-
signed to feed the bottles 2 to the filling machine 10.
[0070] With reference to Figure 8, the wheel 77 is
mounted to rotate continuously about its longitudinal axis
81 parallel to the line 24, and is equipped with a plurality
of semi-cylindrical pockets 82 formed along a peripheral
edge of the wheel 77, open radially towards the outside,
each designed to receive and retain a bottle 2, and di-
vided into a plurality of groups 83 of pockets 82 equally
spaced around the axis 81 and each comprising, in this
particular embodiment, three pockets 82, of which one
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(hereinafter denoted by the reference 82a) is positioned
between the other two (hereinafter denoted by the refer-
ence 82b) in turn positioned from each other at a distance
D3 equal to the distances D1 and D2.

[0071] Eachwheel 79 is mounted to rotate continuous-
ly about its longitudinal axis 84 parallel to the line 24, and
is equipped with a plurality of semi-cylindrical pockets 85
formed along a peripheral edge of the wheel 79, open
radially towards the outside, each designed to receive
and retain a bottle 2, and uniformly distributed around
the axis 84 according to a spacing P2 equal to the spacing
of the dispensing nozzles (not illustrated) of the filling
machine 10.

[0072] In this connection it should be noted that the
spacing P2 is greater than the distance D3 and less than
a distance D4 between two adjacent pockets 82a and
that the distance D4 is also equal to the spacing between
the moulds 16 on the blow-moulding wheel 11 and is
therefore different from the distance D2.

[0073] Asillustrated in Figures 8 and 9, the dispensing
device 80 comprises, in this embodiment, a screw feeder
86, that is mounted to rotate continuously about its lon-
gitudinal, substantially horizontal axis 87 transversal to
the line 24, extends between the wheel 77 and the infeed
wheel 79 (hereinafter denoted by the reference 79a) of
the train 78 of wheels 79, has two starts 88, that is to say,
a number of starts equal to the number of moulding cav-
ities 19 of one mould 16, is designed to engage the bottles
2 above the respective necks 6, and acts in conjunction
with a guide channel 89 which extends parallel with the
axis 87, which is slidably engaged by the bottles 2 and
which is delimited by two side walls 90 designed to sup-
port the bottles 2 under the respective necks 6.

[0074] The embodiment illustrated in Figure 10 differs
from the one illustrated in the drawings described up to
now only in that:

the moulds 16 with two moulding cavities 19 are elim-
inated and replaced with moulds (notillustrated) hav-
ing only one moulding cavity;

the pick-up elements 71, 75 operate and come to
rest at positions different from the above; and

the screw feeder 86 is eliminated and replaced with
a screw feeder 91 having a single start 92.

[0075] Inanembodimentthatis notillustrated, the dis-
pensing device 80 is eliminated and replaced with a cus-
tomary, variable spacing transfer wheel.

[0076] The operation of the plant 1 will now be de-
scribed with reference to the moulds 16 with two moulding
cavities 19 and starting from an instant where the pick-
up elements 71, 75 of the transfer wheels 39, 76 have
been moved to their rest and operating positions, respec-
tively.

[0077] The conveyor 41 feeds the parisons 3 one after
the other to the station 40 where the spacing P1 of the
parisons 3 is equal to the distance D1 between the pick-
up elements 75 of each pick-up unit 65 of the wheel 39
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so that each unit 65 can pick up a pair of parisons 3 from
the conveyor 41.

[0078] Each pick-up unit 65 is then advanced by the
wheel 39 through the transfer station 13 in step with a
respective mould 16, whose half-moulds 17a, 17b are
opened at the station 14 after the respective rod 22 has
been moved to the released position in order to drop the
parisons 3 into the respective moulding cavities 19.
[0079] At this point, the two half-moulds 17a, 17b are
closed; the rod 22 is moved by the spring 30 to the latch
28 locked position; and the bottles 2 are moulded as the
mould 16 advances from the station 13 to the station 14,
where the mould 16 is opened to enable the pick-up el-
ements 75 of one pick-up unit 65 of the transfer wheel
76 to extract the bottles 2 just moulded.

[0080] After that, the bottles 2 are first transferred by
the wheel 76 into the pockets 82b of one group 83 of
pockets 82 on the extraction wheel 77, are then advanced
by the wheel 77 to the infeed end of the channel 89 and
by the screw feeder 86 along the channel 89 and, lastly,
are transferred by the screw feeder 86 into the pockets
85 of the wheel 79a according to the aforementioned
spacing P2.

[0081] Operation of the plant 1 with moulds (not illus-
trated) having a single moulding cavity involves simply
replacing the moulds 16 with the other moulds, moving
the pick-up elements 71, 75 of the transfer wheels 39,
76 to their operating and rest positions, respectively, and
replacing the screw feeder 86 with the screw feeder 91.
It should be noted that, in this case, each bottle 2 is first
transferred by the wheel 76 into the pocket 82a of one
group 83 of pockets 82 on the extraction wheel 77, is
then advanced by the wheel 77 to the infeed end of the
channel 89 and by the screw feeder 91 along the channel
89 and, lastly is transferred by the screw feeder 91 into
a pocket 85 of the wheel 79a according to the aforemen-
tioned spacing P2.

[0082] From the above it may be inferred that the po-
sition of the station 40, the shape of the transfer wheels
39, 76 and the presence of the screw feeders 86, 91
make it possible to set up the plant 1 quickly and easily
not only using moulds 16 with two moulding cavities 19
butalso using moulds (notillustrated) with a single mould-
ing cavity, and to feed the same filling machine 10 and
according to the same spacing P2 with bottles 2 of dif-
ferent sizes made in moulds 16 with two moulding cavities
19 as well as in moulds (not illustrated) with a single
moulding cavity.

[0083] Lastly, it should be noted that, preferably, the
assembly composed of the blow-moulding wheel 11, the
transfer wheels 39, 76, the extraction wheel 77 and the
screw feeders 86, 91 is driven by one drive motor (not
illustrated), while the chain conveyor 41 and the train 78
of feed wheels 79 may be driven either by a single drive
motor (not illustrated) or, alternatively, by separate mo-
tors (not illustrated) synchronized with each other. In-
deed, since the use of moulds 16 with two moulding cav-
ities 19 confers on the blow-moulding machine 7 a pro-
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duction capacity thatis twice the production capacity con-
ferred on the blow-moulding machine 7 by the use of
moulds (not illustrated) with a single moulding cavity, the
feed speeds of the conveyor 41 and of the train 78 of
feed wheels 79 are selectively controlled in such a way
that when the machine 7 mounts moulds 16 with two
moulding cavities 19 the speeds are substantially twice
the speeds imparted to the conveyor 41 and to the train
78 of feed wheels 79 when the machine 7 mounts moulds
(not illustrated) with a single moulding cavity.

Claims

1. A moulding unit for a plant for blow-moulding plastic
containers (2), particularly bottles, from respective
parisons (3), the moulding unit being movable along
an annular path (P) and comprising two half-moulds
(17a, 17b) positioned one on the inside and the other
on the outside of the path (P), the half-mould (17b)
on the outside being movable about a substantially
vertical pivot axis (18) relative to the half-mould (17a)
on the inside between a position of opening and a
position of closing at least two cavities (19) for blow-
moulding respective containers (2); the two half-
moulds (17a, 17b) defining a closing plane (20) that
is substantially tangent to the path (P),
characterized in that both half-moulds (17a, 17b)
are movable away from each other through different
angles between respective open and closed posi-
tions, wherein the angle of movement of the half-
mould (17b) on the outside towards the outside of
the path (P) is greater than the angle of movement
of the half-mould (17a) on the inside towards the
inside of the path (P).

2. The moulding unit according to claim 1, comprising
a closing element (501) that is vertically movable be-
tween a raised position where it is partly inserted
between the half-moulds (17a, 17b) in the closed
position to form a mould bottom wall, and a lowered
position where it does notimpinge on the half-moulds
(17a, 17b) so that the container (2) can be extracted
from the mould after blow-moulding. (501)

3. The moulding unit according to claim 2, wherein the
closing element (501) comprises an upper portion
(503) shaped in such away as to impinge on an edge
ofan opening formed atthe bottom of the half-moulds
(17a, 17b) when they are in the closed position.

4. The moulding unit according to claim 3, wherein the
upper portion (503) of the closing element (501)
forms an annular surface (504) shaped to match por-
tions (505) of the inside surface of the half-moulds
(17a, 17b), said matching surfaces being designed
to hermetically seal the opening at the bottom of the
half-moulds 17a, 17b when they are in the closed
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position.

The moulding unit according to claim 4, wherein said
surfaces (504, 505) have at least one downwardly
converging, tapered portion.

The moulding unit according to claim 1, comprising
a mould (16) defining two moulding cavities (19).

A blow-moulding machine comprising a carousel
and a plurality of moulding units associated with the
carousel, characterized in that said moulding units
are moulding units according to any of the foregoing
claims.

Patentanspriiche

1.

Formeinheit fir eine Anlage zum Blasformen von
Kunststoffbehaltern (2), insbesondere Flaschen,
aus entsprechenden Vorformlingen (3), wobei die
Formeinheit entlang einer ringférmigen Bahn (P) be-
weglich ist und zwei Formhalften (17a, 17b) umfasst,
von denen eine auf der Innenseite und die andere
auf der AuBenseite der Bahn (P) positioniert ist, wo-
bei die Formhalfte (17b) auf der Aul3enseite um eine
im Wesentlichen vertikale Schwenkachse (18) rela-
tiv zur Formhaélfte (17a) auf der Innenseite zwischen
einer Position des Offnens und einer Position des
Schliel3ens von mindestens zwei Kavitaten (19) zum
Blasformen von entsprechenden Behéltern (2) be-
weglich ist; wobei die beiden Formhalften (17a, 17b)
eine Schlieflebene (20) definieren, die im Wesentli-
chen die Bahn (P) tangiert, dadurch gekennzeich-
net, dass die beiden Formhalften (17a, 17b) um un-
terschiedliche Winkel zwischen entsprechenden of-
fenen und geschlossenen Positionen voneinander
weg bewegt werden kdnnen, wobei der Bewegungs-
winkel der Formhalfte (17b) auf der AuRenseite in
Richtung der AuRenseite der Bahn (P) gréRer als
der Bewegungswinkel der Formhalfte (17a) auf der
Innenseite in Richtung der Innenseite der Bahn (P)
ist.

Formeinheit nach Anspruch 1, umfassend ein Ver-
schlusselement (501), das vertikal zwischen einer
angehobenen Position, in der es in der geschlosse-
nen Position teilweise zwischen die Formhalften
(17a, 17b) eingefiihrt ist, um eine untere Formwand
zu bilden, und einer niedergelassenen Position be-
weglich ist, in der es nicht an die Formhalften (17a,
17b) anstolt, sodass der Behélter (2) nach dem
Blasformen aus dem Formwerkzeug herausgenom-
men werden kann.

Formeinheit nach Anspruch 2, wobei das Verschlus-
selement (501) einen oberen Abschnitt (503) um-
fasst, der so geformtist, dass er an einen Rand einer
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("fonung, die an der Unterseite der Formhalften (173,
17b) gebildet ist, anstdéRt, wenn sie in der geschlos-
senen Position sind.

Formeinheit nach Anspruch 3, wobei der obere Ab-
schnitt (503) des Verschlusselements (501) eine
ringférmige Oberflache (504) bildet, die so geformt
ist, dass sie zu Abschnitten (505) der Innenflache
der Formhaélften (17a, 17b) passt, wobei die passen-
den Oberflachen dazu konzipiert sind, die Offnung
an der Unterseite der Formhalften (17a, 17b) her-
metisch abzudichten, wenn sie in der geschlossenen
Position sind.

Formeinheit nach Anspruch 4, wobei die Oberfla-
chen (504, 505) mindestens einen nach unten kon-
vergierenden, konischen Abschnitt aufweisen.

Formeinheit nach Anspruch 1, umfassend ein Form-
werkzeug (16), das zwei Formkavitaten (19) auf-
weist.

Blasformmaschine, umfassend ein Karussell und ei-
ne Vielzahl von Formeinheiten, die an das Karussell
angeschlossen sind, dadurch gekennzeichnet,
dass die Formeinheiten Formeinheiten nach einem
der vorangehenden Anspriche sind.

Revendications

1.

Unité de moulage pour équipement de moulage par
soufflage de récipients en plastique (2), en particulier
des bouteilles, a partir d’ébauches (3) respectives,
I'unité de moulage pouvant se déplacer le long d’un
parcours annulaire (P) et comprenant deux demi-
moules (17a, 17b), positionnés I'un a l'intérieur et
l'autre a I'extérieur du parcours (P), le demi-moule
(17b) a I'extérieur pouvant se déplacer autour d’un
axe de pivot essentiellement vertical (18) par rapport
au demi-moule (17a) a l'intérieur, entre une position
d’ouverture et une position de fermeture au moins
de deux cavités (19), afin de mouler par soufflage
des récipients (2) respectifs ; les deux demi-moules
(17a, 17b) formant un plan de fermeture (20) essen-
tiellement tangent au parcours (P),

caractérisée en ce que les deux demi-moules (173,
17b) peuvent s’éloigner I'un de l'autre selon diffé-
rents angles, entre des positions d’ouverture et de
fermeture respectives ; dans laquelle I'angle de
mouvement du demi-moule (17b) a I'extérieur, en
direction de I'extérieur du parcours (P), est supérieur
a I'angle de mouvement du demi-moule (17a) a I'in-
térieur, en direction de l'intérieur du parcours (P).

Unité de moulage selon la revendication 1, compre-
nant un élément de fermeture (501) pouvant se dé-
placer verticalement entre une position haute, ou il
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est partiellement inséré entre les demi-moules (17a,
17b) dans la position fermée pour former une paroi
inférieure du moule, et une position basse ou il n’agit
pas sur les demi-moules (17a, 17b) de sorte que le
récipient (2) peut étre extrait du moule aprés le mou-
lage par soufflage.

Unité de moulage selon la revendication 2, dans la-
quelle I'élément de fermeture (501) comprend une
partie supérieure (503) d’une forme telle a agir sur
un bord d’'une ouverture formée dans le bas des de-
mi-moules (17a, 17b), lorsqu’ils se trouvent dans la
position fermée.

Unité de moulage selon la revendication 3, dans la-
quelle la partie supérieure (503) de I'élément de fer-
meture (501) forme une surface annulaire (504) dont
la forme correspond aux parties (505) de la surface
intérieure des demi-moules (17a, 17b), lesdites sur-
faces correspondantes étant congues pour fermer
hermétiquement I'ouverture dans le bas des demi-
moules (17a, 17b), lorsqu’ils se trouvent dans la po-
sition fermée.

Unité de moulage selon la revendication 4, dans la-
quelle lesdites surfaces (504, 505) présentent au
moins une partie conique convergente vers le bas.

Unité de moulage selon la revendication 1, compre-
nant un moule (16) définissant deux cavités de mou-
lage (19).

Machine a mouler par soufflage comprenant un car-
rousel etune pluralité d’'unités de moulage associées
aucarrousel, caractérisée en ce que lesdites unités
de moulage sont des unités de moulage selon I'une
quelconque des revendications précédentes.
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