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Description

[0001] The invention relates to apparatuses for pro-
ducing objects, in particular by compression-moulding of
plastics. The apparatuses according to the invention can
for example be used to obtain threaded caps and cap-
sules suitable for closing containers and more in partic-
ular bottles.
[0002] In order to produce caps by means of compres-
sion moulding industrially, apparatuses comprising an
extruder from which plastics in viscous liquid state exit
are usually used. A first carousel, peripherally provided
with a plurality of knives, rotates around a first vertical
axis and interacts with the extruder to remove a dose of
plastics from it, which dose of plastics, owing to its vis-
cosity, remains adhering to the respective knife. The ap-
paratus furthermore comprises a second carousel, rotat-
able around a second vertical axis and peripherally pro-
vided with a plurality of moulds. The second carousel is
arranged in a tangential position in relation to the first
carousel, in such a way that, during rotation, each knife
deposits in a corresponding mould the dose that it pre-
viously removed from the extruder. In order to maximise
the number of caps produced over the unit of time, ap-
paratuses have been developed in which the second car-
ousel is provided with 12 or even 64 moulds.
[0003] Each mould comprises a punch, which repro-
duces the internal surface of the cap, and a die, which
reproduces the external surface thereof. The die is mov-
able in relation to the punch between an opening position
in which the die is spaced apart from the punch in such
a way that between them the dose to be formed can be
inserted, and a closing position in which the die cooper-
ates with the punch to define a forming chamber inside
which the cap is moulded. US5807592 discloses an ap-
paratus for pressure-molding items made of plastics,
such as caps for closing containers.
[0004] The apparatus comprises a rotating carousel
provided with pressure-molding units. Each pressure-
molding unit comprises a mold having a molding cavity
into which a dose of plastics is brought by means of a
feeding head which is rotatable outside of the carousel,
said dose being removed from an extrusion device by
means of removal elements which are rigidly coupled to
the head.
[0005] US5336074 relates to a pressing speed con-
troller for a hydraulic press for compression-molding a
substance to be molded. The hydraulic press comprises
a fixed mold, a movable mold, a hydraulic cylinder for
moving and pressing the movable mold, and a hydraulic
circuit for controlling the supply of a pressing oil in the
hydraulic cylinder. There is provided a detecting sensor
for detecting the position or speed of the movable mold,
and a speed setter for setting the pressing speed of the
movable mold. US5596251 discloses a system accord-
ing to the preamble of claim 1 for cutting molten plastic
material for compression molding, comprising a rotary-
driven cutter that removes from an extruder quantities of

plastic material do be delivered to cavities of a rotary
carousel. Electronic controls are provided that permit the
speed at which plastic cutting takes place to be controlled
independently of the speed of the rotary carousel. There
is provided an angle encoder for detecting the position
of the rotary carousel.
[0006] EP1101587 discloses an apparatus for com-
pression molding plastic articles.
[0007] The apparatus comprises a carousel support-
ing a plurality of cavities, and a molten plastic delivery
assembly for dispensing molten plastic material. There
is provided a multi-cutter that removes, from nozzles of
the delivery assembly, plastic material to be deposited
into the cavities.
[0008] Test machines are known having a simplified
structure in relation to the apparatuses disclosed above,
that are used to simulate the behaviour of a production
apparatus if it is for example desired to study a new type
of cap or to analyse the behaviour of plastics of a new
type.
[0009] The test machines comprise an extruder, pro-
vided with a screw that conveys plastics to an extrusion
port from which the extruded plastics exit continuously.
[0010] The test machine is furthermore equipped with
an arm pneumatically rotated around a vertical axis, the
arm being provided with a knife suitable for removing a
dose of plastics from the extrusion port , to deposit it sub-
sequently in a mould inside which the cap is formed. The
mould comprises a punch and die, driven in motion of
translation by a hydraulic actuator between an opening
position, in which the die can receive the dose from the
arm, and a closing position, in which the die cooperates
with the punch to shape the dose. The actuator is con-
trolled by an on/off, valve, i.e. it can assume only two
positions: when the valve is open the actuator is in com-
munication with a chamber in which the operating fluid
is stored, whereas when the valve is shut the actuator is
isolated from the chamber.
[0011] A drawback of the known test machines is that
the arm is actuated at a constant rotation speed. This
does not enable the behaviour of the production appa-
ratuses to be simulated with great precision, in which the
speed of the first carousel depends on the production
speed of the apparatus and on the type of apparatus.
[0012] Furthermore, in the test machines the rotation
speed of the arm is rather low in relation to the speeds
that are reached during industrial production of the caps.
This involves long cycle times, which enable what occurs
industrially to be reproduced only very approximately.
[0013] Another drawback of the known test machines
is that the die is moved by the actuator at a constant
speed, as the operating fluid flow rate that can enter or
exit the actuator when the on/off is open is preset. This
does not enable the behaviour of production apparatuses
to be reproduced with precision, in which the movement
speed of the die depends on the type of apparatus and
on the number of caps produced over the unit of time.
[0014] Furthermore, in known test machines the extru-
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sion speed of the plastics is very low, inasmuch as during
the time required for the arm to perform a complete ro-
tation, only the quantity of plastics corresponding to the
weight of a dose exits from the extrusion port . This is
very different from what happens in apparatuses for pro-
ducing caps industrially, in which during a complete ro-
tation of the first carousel the extruder produces a number
of doses corresponding to the number of knives provided
on the carousel.
[0015] In apparatuses for producing caps, whether
they be intended to be used industrially or as test ma-
chines, when the die moves away from the punch, the
cap that has just been formed remains associated with
the latter.
[0016] In order to remove the cap from the mould, an
extractor is provided having the shape of a sleeve sur-
rounding the punch. On the extractor a forming surface
is obtained that is suitable for shaping an end surface
and an external side surface portion of the cap. The ex-
tractor is movable in motion of translation in relation to
the punch, to exert on the cap a force that tends to release
the cap from the punch. If the cap is provided with an
internal thread that it is not possible to remove from the
punch with an extractor that is movable only in motion of
translation, the extractor is also provided with a rotation
movement such as to follow a helicoidal trajectory that
enables the cap to be unscrewed from the punch.
[0017] In order to rotate the extractor, the mould is pro-
vided with a plurality of gears that are moved by a sector
arranged in a fixed position on the apparatus. In partic-
ular, the gears engage with the toothed sector only when
the extractor has to be rotated in relation to the punch.
[0018] A drawback of the apparatuses for producing
caps is connected with the mechanically complicated
structure of the system for removing the cap from the
punch at the end of the forming phase. In particular, it is
difficult to synchronise the gears on the mould with the
toothed sector arranged in a fixed position.
[0019] A further drawback of the apparatuses for pro-
ducing caps is that they do not enable the values as-
sumed by the process parameters during the productive
cycle of a cap to be monitored. It is thus not possible to
exercise precise and effect control of the different phases
that follow one another during cap production.
[0020] An object of the invention is to improve the ap-
paratuses for producing objects, particularly by means
of compression moulding.
[0021] An apparatus according to claim 1 is provided
comprising supply means for supplying plastics, com-
pression moulding means for forming an object from a
dose of said plastics, and transfer means drivable for
transferring said dose from said supply means to said
compression moulding means, sensor means for detect-
ing at least an operating parameter of a movable partop
said apparatus, a transmission system and a data acqui-
sition centre for receiving a signal indicative of said at
least an operating parameter from said transmission sys-
tem, characterized in that said transmission system is

selected from a group comprising: an optic transmission
system, a radio transmission system.
[0022] The transfer means can be rotationally drivable.
[0023] In an embodiment, the sensor means compris-
es temperature sensor means to detect the temperature
of said forming means.
[0024] The temperature sensor means may comprise
a thermocouple or a thermistor.
[0025] In an embodiment, the temperature sensor
means is associated with punch means of the compres-
sion moulding means. In particular, the temperature sen-
sor means can be arranged near a surface of the punch
means suitable for obtaining a threaded zone of the
formed object.
[0026] In another embodiment, the temperature sen-
sor means is associated with die means of the compres-
sion moulding means. In particular, the temperature sen-
sor means can be arranged near a surface of the die
means suitable for obtaining an end wall of the formed
object.
[0027] In an embodiment, the sensor means compris-
es temperature-detecting means associated with said
transfer means.
[0028] The temperature-detecting means can be as-
sociated with removal means fitted on the transfer means
to remove the dose from the supply means.
[0029] The temperature-detecting means may com-
prise a thermocouple or a thermistor.
[0030] In an embodiment, the sensor means compris-
es angular position transducer means associated with
the transfer means to measure the angular position there-
of.
[0031] The sensor means may also comprise rotation
speed transducer means associated with transfer means
to measure the rotation speed thereof around an axis.
[0032] In another embodiment, the sensor means
comprises speed-detecting means associated with a
screw of an extruder of said supply means to measure
rotation speed of the screw.
[0033] In a further embodiment, the sensor means
comprises position and/or speed and/or acceleration
transducer means associated with actuating means ar-
ranged to move first compression moulding means of
said compression moulding means to second compres-
sion moulding means of said compression moulding
means.
[0034] The position transducer means may comprise
potentiometer means or ultrasound transducer means.
[0035] In a still further embodiment, the sensor means
comprises position and/or speed and/or acceleration de-
tecting means associated with extracting means coop-
erating with punch means of the compression moulding
means to remove the formed object from the punch
means.
[0036] Owing to the sensor means, the process of
forming objects can be monitored that is actuatable by
the apparatus according to the tenth aspect of the inven-
tion. The values of the parameters measured by the sen-
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sor means can be used to retroactively modify the proc-
ess or to extrapolate the laws that govern it, or to compare
different production processes.
[0037] The invention can be better understood and im-
plemented by reference to the attached drawings, which
illustrate certain embodiments thereof by way of non-lim-
itative example, in which:

Figure 1 is a plan view of a test apparatus for pro-
ducing caps which is not part of the present invention;
Figure 2 is an enlarged view like the one in Figure
1, showing an arm of the apparatus in Figure 1 which
is not part of the present invention;
Figure 3 is a side view taken along the direction of
the arrow A in Figure 2 which is not part of the present
invention;
Figure 4 is a side view taken along the direction of
the arrow B in Figure 3 which is not part of the present
invention;
Figure 5 is a view like the one in Figure 4, showing
an alternative embodiment of the test apparatus
which is not part of the present invention;
Figure 6 is a graphic showing the speed of a removal
knife fitted to the arm in Figure 2 which is not part of
the present invention;
Figure 7 is a partially sectioned schematic view of
forming means of the apparatus in Figure 1 in an
opening position which is not part of the present in-
vention;
Figure 8 is a view like the one in Figure 7, showing
the forming means in an intermediate position which
is not part of the present invention;
Figure 9 is a view like the one in Figure 7, showing
the forming means in a closing position which is not
part of the present invention;
Figure 10 is a. graphic showing the stroke of a die
of forming means in Figure 7, during a phase of ap-
proach to a punch which is not part of the present
invention;
Figure 11 is a graphic like the one in Figure 10, show-
ing the stroke of the die during a phase of distancing
from the punch which is not part of the present in-
vention;
Figure 12 is a schematic side view of an extruder
that is part of the apparatus in Figure 1 which is not
part of the present invention;
Figure 13 is a view like the one in Figure 12, showing
a retracted configuration of the screw of the extruder
which is not part of the present invention;
Figure 14 is a partially sectioned side view of an al-
ternative embodiment of an extruder of the appara-
tus in Figure 1 which is not part of the present inven-
tion;
Figure 15 is a partially sectioned side view of forming
means of an apparatus for producing caps which is
not part of the present invention;
Figure 16 is a partially sectioned side view of forming
means provided with temperature sensor means;

Figure 17 is a partially sectioned schematic side view
of transfer means provided with sensor means in an
apparatus for producing caps;
Figure 18 is a partially sectioned side view of speed-
detecting means associated with a extruder of an
apparatus for producing caps;
Figure 19 is a partially sectioned schematic side view
of forming means provided with extracting means
with which position and/or speed and/or acceleration
transducer means is associated;
Figure 20 is a partially sectioned schematic side view
of forming means provided with position and/or
speed and/or acceleration transducer means and
with pressure sensor means;
Figure 21 is a view like the one in Figure 20, showing
an alternative embodiment of the position and/or
speed and/or acceleration transducer means;
Figure 22 is a flow diagram of the processing of sig-
nals detected by the sensor means of the apparatus
for producing caps;
Figure 23 is a flow diagram of the process of process-
ing a signal inside a data acquisition centre shown
in Figure 22;
Figure 24 is a block diagram showing some types of
control that can be achieved with the sensor means.

[0038] With reference to Figure 1, a test apparatus 1
which is not part of the present invention is shown that
is suitable for forming objects, for example caps, by
means of compression moulding of plastics. The test ap-
paratus 1 can be used in a laboratory to simulate the
conditions of industrial production, for example when it
is necessary to study a new type of cap to analyse the
behaviour of particular plastics, in a simplified manner
compared with what would occur if an apparatus of the
type used industrially were used.
[0039] The test apparatus 1 comprises an extruder 2,
provided with an extrusion port arranged in a supply zone
3, from which plastics in viscous liquid state can exit. An
arm 4 is furthermore provided that is rotationally movable
in the direction of the arrow F around a rotation axis X
that is perpendicular to the plane in Figure 1 and is more
clearly visible in Figure 3. During its movement, the arm
4 reaches a removal position P1 in which it is arranged
above the extrusion port to remove from the extruder 2
a dose of plastics having a preset weight. The arm 4 then
reaches a delivery position P2, separated from the re-
moval position P1 by an angle of approximately 90°. In
the delivery position P2, the arm 4 is positioned at the
forming means arranged in a forming zone 6 and com-
prising a mould 5. The dose is deposited inside the mould
5, which shapes it in such a way as to form a cap.
[0040] After depositing the dose in the mould 5, the
arm 4 continues to rotate in the direction of the arrow F
until it again reaches the removal position P1.
[0041] As shown in Figures 2 to 4 which are not part
of the present invention, the arm 4 comprises a lever 7,
which is integrally formed with a disc 8 that is rotatable
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around a pin 9 extending along the rotation axis X. At an
end of the lever 7 opposite the one adjacent to the disc
8, a removal knife 10 is fixed that is suitable for removing
the dose from the extrusion port , keeping it in contact
with a "C"-shaped containing wall 12.
[0042] The containing wall 12 can be provided with one
or more movable portions that enable the dose to be more
easily removed from the knife 10 to be delivered to the
mould 5. This wall can also be fixed rigidly to the removal
knife 10 or in such a way as to enable a relative movement
between the containing wall 12 and the knife 10.
[0043] The cutting profile of the knife 10 is arranged
transversely to the exit direction of the plastics from the
extrusion port , such that, when the knife 10 passes near
the extrusion port , it removes a dose of plastics from the
latter.
[0044] Above the containing wall 12, a plate 11 is pro-
vided that is suitable for supportingly receiving a cap.
The plate 11 is delimited behind, in the direction of the
arrow F, by a further containing wall 112.
[0045] The pivot 9 to which the arm is fixed 4 is rota-
tionally driven around the axis X by electric driving means
comprising an electric motor 13 provided with a respec-
tive shaft extending along a motor axis Y. Between the
pivot 9 and the electric motor 13 movement transmission
means 14 is interposed that enables movement to be
transferred from the shaft of the electric motor 13 to the
pivot 9 in the desired manner.
[0046] The electric motor 13 is provided with control
means that enable the rotation speed of the shaft around
the motor axis Y to be varied in a substantially continuous
manner between a maximum value and a minimum val-
ue. In this way, also the rotation speed of the pivot 9 and
therefore of the arm 4 around the rotation axis X is con-
tinuously variable. In particular, setting arm speed 4 ac-
cording to a desired profile is possible, which profile, at
least at certain points of the arm trajectory 4, reproduces
the speed of a carousel for transferring a dose to an ap-
paratus for the industrial production of caps.
[0047] Figure 6 which is not part of the present inven-
tion shows the speed variation of the arm 4 in function
of its angular position. The speed of the arm 4, and there-
fore also of the removal knife 10 fixed to it, can be set
owing to the control means associated with the electric
motor 13.
[0048] Let us suppose that the test apparatus 1 is ini-
tially stationary and that the arm 4 is in an initial position
P0, shown in Figure 1, arranged upstream of the removal
position P1. When the test apparatus 1 starts to operate,
the speed of the arm 4 increases, going from the initial
zero value to a value vt (cutting speed), which is reached
in an angular position α1 of the arm 4, before the removal
knife 10 starts to interact with the extrusion port in the
removal position P1. A value of the angular cutting speed
vt (angular cutting speed) of the arm 4 corresponds to
the speed value ωt.
[0049] When the arm 4 reaches the removal position
P1, the removal knife 10 removes a dose from the extru-

sion port. This occurs after the arm 4 has been rotated
by a cutting angle αt in relation to the initial position P0.
In the removal position P1, the speed of the removal knife
10 is still equal to the value vt.
[0050] After removing the dose from the extruder 2,
the speed of the arm 4 is kept constant, equal to the value
vt, until a subsequent angular position α2. At this point,
the speed of the arm 4 starts to decrease until it reaches
a value vins (insertion speed) at an angular position α3.
Subsequently, the arm 4 moves to the delivery position
P2, arranged at an angular distance αc from the initial
position P0, and releases the dose into an underlying die
of the mould 5. The dose may be deposited into the die
through the sole effect of gravity or by pneumatic means,
for example comprising an air jet, or by a mechanical
device. It is also possible to use any combination of the
force of gravity and/or of the mechanical device and/or
of the pneumatic means.
[0051] In the delivery position P2, the speed of the arm
4 is still equal to the value vins, to which an angular speed
ωins corresponds.
[0052] The interval of time that elapses between the
instant in which the arm 4 reaches the removal position
P1, corresponding to the angle αt, and the subsequent
instant in which the arm 4 reaches the delivery position
P2, corresponding to the angle αc, is called the insertion
interval and is indicated by the symbol Tins. During this
interval, the arm 4 has performed a rotation ∆αins.
[0053] When the arm 4 is still in the delivery position
P2, an extractor, which will be disclosed more fully below,
removes the cap formed in the previous cycle by a punch
of the mould 5, the punch being arranged above the die.
The cap is collected from the plate 11 associated with
the removal knife 10 and is then conveyed by the arm 4
to an evacuation zone in which it is removed from the
arm 4 by known methods. After delivering the dose to
the mould 5, the arm 4 moves away from the mould by
initially moving at a speed equal to the insertion speed
vins. This speed value is maintained still to a subsequent
angular position α4 in which the speed of the arm 4 starts
to increase to a maximum value vout that is reached in
an angular position α5 and to which an angular speed
ωout corresponds. In the interval between α4 and α5 in-
side the mould 5 the dose is shaped so as to obtain a
cap for bottles.
[0054] After the arm 4 has passed through the angular
position α5, its speed starts to decrease and it progres-
sively approaches the initial position P0. If the test appa-
ratus 1 stops after producing the cap, the speed of the
arm 4 decreases until it reaches value zero. This occurs
after the arm 4 has performed a rotation of 360° and has
returned to the initial position P.0. During the cooling in-
terval ∆αr that elapsed between the angular position α5
and the initial position P0, the cap that has just been
formed has remained inside the mould 5 to be cooled
and to consolidate its shape. When the arm 4 has re-
turned to the initial position P0, the mould 5 opens and
the cap is extracted from it. The test apparatus 1 is now
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ready to start a new cycle according to the ways disclosed
above.
[0055] If it is not wished to stop the test apparatus 1
between the production of a cap and that of the next cap,
during the cooling interval ∆αr, it is possible to diminish
the speed of the removal knife 10 until it reaches a value
v0 that is greater than zero, as indicated in Figure 6 with
a dotted line. Obviously, in this case also the speed at
which a new cycle starts will be the same as the value v0.
[0056] The speed values, and consequently also the
time intervals, disclosed above with reference to the pro-
duction cycle of a cap by the test apparatus 1 can be set
at the desired value owing to the control means associ-
ated with the electric motor 13.
[0057] In particular, it has been seen experimentally
that the test apparatus 1 enables the conditions of indus-
trial production of caps to be reproduced in the laboratory
with great precision if:

- a cutting speed value vt is selected that is the same
as the value at which a dose is removed from the
extruder during industrial production. This value is
usually the same as the rotation speed of a transfer
carousel of an apparatus for industrial use, which,
once the production speed of the caps and the type
of apparatus have been set, moves at a constant
angular speed;

- an insertion interval value Tins is selected that is the
same as the duration of the time that elapses indus-
trially between the moment in which a dose is re-
moved from the extruder and the time in which it is
inserted into the mould;

- an insertion speed value vins is selected that is equal
to the value that the corresponding speed between
the mould and the carousel for transferring the dose
assumes in conditions of industrial production at the
instant at which the dose is delivered to the mould.

[0058] As far as the insertion speed in particular is con-
cerned, it is noted that in the industrial production of caps,
when a dose is delivered by the transfer carousel to the
mould, the relative speed between transfer carousel and
mould may be zero. Accordingly, also in the test appa-
ratus 1 it is possible to set the insertion speed vins at the
lowest possible value, at most to a zero value as shown
by the dotted line that in Figure 6 intersects the abscissas-
axis at point Q.
[0059] By appropriately selecting the vins, Tins and vt
values it is possible to simulate in the laboratory the be-
haviour of different apparatuses for the industrial produc-
tion of caps operating at nominal speeds that are different
from one another.
[0060] Figure 6 shows only a possible speed profile of
the arm 4 in function of its angular position. It is never-
theless possible to also adopt other speed profiles of the
arm 4. In particular, in the portions comprised between
0 and α1, α2 and α3, α4 and α5, α5 and 360°, the speed
of the arm 4 might also vary in a non-linear manner.

[0061] As shown in Figure 7 which is not part of the
present invention, the mould 5 comprises first forming
means that includes a die 15, in which a forming cavity
is obtained 16 that reproduces the external shape of the
cap. The mould 5 furthermore comprises second forming
means, provided with a punch 17 delimited by a forming
surface 18 that reproduces the internal shape of the cap.
The die 15 and the punch 17 are movable in relation to
one another between an opening position, shown in Fig-
ure 7 and a closing position, shown in Figure 9 which is
not part of the present invention. In the opening position,
the die 15 and the punch 17 are spaced apart from one
another in such a way that it is possible to insert between
them a dose 19 of plastics to be formed. In the closing
position on the other hand, the die 15 is brought into
contact with the punch 17 to define a forming chamber
20 in which a cap 21 is shaped.
[0062] To obtain a relative movement between the die
15 and the punch 17, it is possible to maintain the punch
17 in a fixed position and move the die 15 by actuating
means in a direction indicated by the arrow D that may,
for example, be vertical. In particular, the die 15 can be
arranged underneath the punch 17 so that the dose 19
falls from the removal knife 10 into the forming cavity 16
underneath and then interferes with the punch 17 when
the die 15 goes to the closing position.
[0063] The actuating means is such as to actuate the
die 15 at a movement speed that is variable in a substan-
tially continuous manner between a minimum value and
a maximum value. For this purpose, the actuating means
may comprise a hydraulic actuator 22 that is drivable by
an operating fluid coming from a supply line 23. Along
the supply line 23 adjusting means is arranged that is
suitable for regulating the flow rate of the operating fluid
entering the hydraulic actuator 22. In particular, the ad-
justing means comprises a proportional servovalve 24,
having a shutter that can assume any intermediate po-
sition between a first position in which the valve is com-
pletely shut and a second position in which the valve is
completely open. By modifying the position of the shutter,
it is possible to modify the flow rate of operating fluid to
the hydraulic actuator 22, and thus vary the movement
speed of the die 15 in the direction D. In this way, the die
15 can be driven at a desired speed profile that repro-
duces the operation of industrially used apparatuses.
[0064] Figure 10 which is not part of the present inven-
tion shows how the shift h of the die 15 varies during an
approach stroke to the punch 17, in function of the time,
according to a particular movement mode of the die 15
by the hydraulic actuator 22. The origin of the graphic
shown in Figure 10 corresponds to the opening position
shown in Figure 7, in which the die 15 is at the greatest
distance from the punch 17. From this point, the die 15
approaches the punch 17 until it reaches the moulding
start position shown in Figure 8 which is not part of the
present invention, in which the dose 19 housed in the
forming cavity 16 is in contact with the punch 17. This
occurs at the end of an approach interval Ta during which
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the die 15, starting from the position of the greatest dis-
tance from the punch 17, has performed a stroke h1
bringing the dose 19 into contact with the punch 17.
[0065] From the moulding start position, the die 15 con-
tinues to approach the punch 17, crushing the dose 19,
which is distributed inside the forming cavity 16. During
this phase, the die 15 can move more slowly than oc-
curred during the approach interval Ta, so as to shape
the cap correctly. The die 15 stroke finishes when the
closing position shown in Figure 9 is reached, in which
the die 15 is brought into contact with the punch 17. The
instant in which the closing position is reached also co-
incides with the end of moulding, in which cap forming is
completed, which nevertheless still remains in the mould
to be cooled and consolidate its shape. Between the in-
stant in which the moulding start position is reached and
the moulding end instant there is a forming interval Tf at
the end of which the die 15 moves by an amount h2 in
relation to the opening position indicated in Figure 7.
[0066] As illustrated in Figure 11 which is not part of
the present invention, the die 15 remains in the closing
position for a stabilisation interval Ts during which the
cap 21 cools and its shape is stabilised. At the end of the
stabilisation interval Ts, the die 15 starts to move away
from the punch 17 at a relatively low detachment speed
to prevent damage to the cap 21 when the die 15 sepa-
rates from it. At the end of a detachment interval Td, the
die 15 is completely detached from the cap 21. Subse-
quently, the die 15 can move away from the punch 17
more rapidly as there are no more risks of damage to the
cap 21. At the end of a repositioning interval Trp, which
is subsequent to the detachment interval Td, the die 15
returns to the opening position shown in Figure 7.
[0067] The proportional servovalve 24 enables the
speed of the hydraulic actuator 22 and therefore the die
15 to be adjusted in such a way that the aforementioned
intervals assume preset values. In particular, to faithfully
introduce the behaviour of an apparatus for the industrial
production of caps, it is possible to adjust the flow rate
of operating fluid that traverses the proportional ser-
vovalve 24 in such a way that the intervals of time men-
tioned with reference to Figures 10 and 11 assume the
same values assumed by the corresponding intervals in
conditions of industrial production.
[0068] Experiments have shown that in order to repro-
duce with good precision the behaviour of an industrial
production apparatus, it is advisable that the following
operating parameters are set in the test apparatus 1 at
a value that is assumed industrially by the following pa-
rameters:

- the approach interval Ta;
- the forming interval Tf;
- the detachment interval Td;
- the repositioning interval Trp.

[0069] By selecting the value of the intervals listed
above, it is possible to simulate the behaviour of different

types of machine operating at production speeds that
differ from one another.
[0070] It should be noted that the position of the die 15
according to time may also vary according to a law that
is different from the one shown in Figures 10 and 11. In
particular, the speed pattern of the die 15 in relation to
the die may not be linear.
[0071] To determine when the die 15 is in the opening
and/or closing position and to appropriately modify the
speed of the hydraulic actuator 22, it is possible to equip
the test apparatus 1 with a first sensor, which detects the
reaching by the die 15 of the opening position, and with
a second sensor that detects reaching of the closing po-
sition.
[0072] The first and the second sensor can also be
replaced by a position transducer, for example of the op-
tical line reader type.
[0073] The signals received by the first sensor and by
the second sensor, or by the position transducer, are
used to regulate the position of the shutter in the propor-
tional servovalve 24.
[0074] A PLC is furthermore provided to synchronise
the opening and the closing of the mould with the arm
movements 4.
[0075] In an alternative embodiment, instead of the hy-
draulic actuator 22 it is possible to use an electric actu-
ator, for example of the linear type, with a corresponding
control to regulate the speed of the die 15, as disclosed
above with reference to Figures 7 to 11.
[0076] The electric actuator can be fitted in such a way
as to directly drive the die, or between the die and the
electric actuator a transmission system can be inter-
posed.
[0077] The latter may comprise a reduction gear, a
feed screw or any other system of known type.
[0078] In an embodiment that is not shown, the actu-
ating means could be used to move the punch keeping
the die in a fixed position. It is also possible to move both
the die and the punch, associating with both respective
actuating means of the type disclosed previously.
[0079] In another embodiment that is not shown, di-
rection D may not be vertical, but be, for example, hori-
zontal or tilted.
[0080] The test apparatus 1 may be equipped with an
extruder of the traditional type, i.e. provided with a screw
that rotates around its own longitudinal axis, remaining
in an axially fixed position.
[0081] To simulate with greater precision the behav-
iour of an apparatus of industrial production, it is never-
theless possible to adopt a modified extruder, of the type
shown in Figures 12 and 13 which are not part of the
present invention and indicated by the reference number
2a. The extruder 2a comprises a screw 25, rotatable
around an axis X1 and suitable for melting plastics sup-
plied in the form of granules 27 through a hopper 26.
Plastics are conveyed in an advance direction F1 to an
extrusion port 28 from which plastics exit in a viscous
liquid state. A gearmotor 29 enables the screw 25 to be
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rotationally driven around the axis X1.
[0082] The extruder 2a furthermore comprises moving
means for moving the screw 25 in motion of translation
parallel to the advance direction F1. The moving means
may comprise a dual-effect hydraulic cylinder 30.
[0083] During operation of the test apparatus 1, after
the removal knife 10 has removed a dose from the ex-
trusion port 28, the moving means drives the screw 25
in motion of translation in a direction F2 moving it away
from the extrusion port 28, as shown in Figure 13. The
screw 25 thus reaches a retracted position in which, even
if the screw 25 continues to rotate around the axis X1,
the plastics do not exit the extrusion port 28, but tend to
accumulate in an accumulation zone 31 defined down-
stream of the screw 25 and upstream of the extrusion
port 28. The accumulation zone 31 is provided with heat-
ing means that is not shown.
[0084] When the arm 4, rotating around the axis X,
returns near the removal position P1 in which the removal
knife 10 removes a dose from the extrusion port 28, the
moving means 30 takes the screw 25 to the supply po-
sition shown in Figure 12. In this position, the screw 25
is adjacent to the extrusion port 28. By moving the screw
25 from the retracted position to the supply position, the
screw performs a sort of injection, pushing the plastics
contained in the accumulation zone 31 outside the ex-
trusion port 28.
[0085] When the arm 4 takes the removal knife 10 up
to near the extruder 2a, the hydraulic cylinder 30 moves
the screw 25 in the direction F1 from the retracted position
to the supply position. The screw 25 pushes the plastics
present in the accumulation zone 31 outside the extru-
sion port 28, so that the removal knife 10 can remove the
dose.
[0086] In this way the plastics can exit the extruder 2a
only when the arm 4 is near the removal position, at a
speed approximately the same as the speed at which the
plastics exit from an extruder of an apparatus for the in-
dustrial production of caps.
[0087] The Figure 14 which is not part of the present
invention shows an alternative embodiment of the ex-
truder of the test apparatus 1, shown by the reference
number 2b.
[0088] The extruder 2b comprises a screw 25b, rotat-
able around an axis X2 to push plastics in a viscous liquid
state in an advance direction F3. Downstream of the
screw 25b, an extrusion port 28b is provided from which
a first conduit 80 extends along which a first on-off valve
81 is arranged. The latter is provided with a shutter mov-
able between a closed configuration in which the plastics
cannot exit the extrusion port 28b, and an open config-
uration, shown in Figure 14, in which the extrusion port
28b is in communication with an accumulation chamber
32. In this chamber the plastics can be temporarily stored
whilst it wait to be conveyed outside the extruder 2b.
[0089] With the accumulation chamber 32 heating
means 100 is associated that enables the accumulation
chamber 32 to be kept at a desired temperature, prevent-

ing the plastics stored therein from reaching excessive
viscosity.
[0090] The accumulation chamber 32 is provided with
thrust means 33 that is distinct from the screw 25b and
acts in a thrust direction S that is transverse to the axis
X2. In particular, the thrust means 33 may comprise a
respective actuator provided with a piston 34 defining a
surface of the accumulation chamber 32.
[0091] The piston 34 is movable between a retracted
position Q1 and an extended position Q2, in such a way
as to vary the volume of the accumulation chamber 32.
In the retracted position Q1, the piston defines a volume
of the accumulation chamber 32 corresponding to ap-
proximately the volume of a dose. This volume may be
filled by the plastics coming from the first conduit 80.
[0092] Downstream of the accumulation chamber 32
a second conduit 35 is provided through which the plas-
tics can exit the extruder 2b. A second on-off valve 82,
which is completely similar to the first on-off valve 81, is
interposed between the accumulation chamber 32 and
the second conduit 35. The first on-off valve 81 and the
second on-off valve 82 are connected together by con-
necting means such that, when the first on-off valve 81
is in the closed configuration, the second valve 82 is in
the open configuration, and vice versa. The connecting
means may comprise a conical pair 85. The first on-off
valve 81 and the second on-off valve 82 can be operated
simultaneously by control means comprising for example
an actuating rod 84 fixed relative to the shutter of the
second on-off valve 82.
[0093] During operation, the first on-off valve 81 is in-
itially in the open configuration whilst the second on-off
valve 82 is in the closed configuration. In this way, the
plastics that exit the extrusion port 28b traverse the first
conduit 80 and fill the accumulation chamber 32, shifting
the piston 34 to the retracted position Q1. This position
is reached when the piston 34 touches stop means com-
prising, for example, a stop element 83 arranged in an
adjustable position.
[0094] When the plastics have filled the accumulation
chamber 32, the first on-off valve 81 is closed so as to
isolate the screw 25b from the accumulation chamber
32. To prevent excessive pressure developing in the
zone of the extrusion port 28b whilst the first on-off valve
81 is shut the screw 25b can be temporarily stopped or
removed from the extrusion port 28b.
[0095] Simultaneously, the second actuating valve 82
is opened, putting the accumulation chamber 32 in com-
munication with the second conduit 35. The piston 34
then goes to the extended position Q2, so as to push the
plastics contained in the accumulation chamber 32 out-
side the extruder 2b, where the dose can be removed by
the arm 4.
[0096] Subsequently, the first on-off valve 81 is
opened, the second on-off valve 82 is closed and a new
cycle can start in the manner described above.
[0097] The piston speed 34, and therefore the time tak-
en for a dose to exit the extruder 2b, can be set freely,
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regardless of the rotation speed of the screw 25b. In this
way it is possible to make the plastics exit the second
conduit 35 only during a preset interval of time and at a
desired speed, in conditions similar to those that occur
in an apparatus for the industrial production of caps.
[0098] With reference to Figure 15 which is not part of
the present invention, forming means of an apparatus for
producing caps is shown, which can be used both in a
test apparatus intended to be used in a laboratory and
in an apparatus intended to be used industrially.
[0099] The forming means comprises a die 115 that is
drivable in motion of translation in direction D1 by an
actuator 122, in such a way as to approach a punch 117
to define a forming chamber 120 in which a cap can be
formed. The punch 117 is provided with a lateral forming
surface suitable for obtaining a thread or an internal un-
dercut inside the cap. When, after forming a cap, the
actuator 122 removes the die 115 from the punch 117,
the cap remains connected to the punch 117 owing to
the thread or the internal undercut that engages with the
lateral forming surface. To remove the cap from the
punch 117, an extractor 39 is provided that is sleeve-
shaped, that surrounds the punch 117 engaging with a
portion of external side wall of the cap.
[0100] The extractor 39 is movable in motion of trans-
lation in the direction D1 owing to a cam-type driving de-
vice. This device comprises a cam provided with a track
70 in which a roll 71 engages that is fixed relative to a
rod 72. A fork 73 is connected to an end of the rod 72,
opposite the further end of the rod to which the roll 71 is
fixed. The fork 73 supports the extractor 39, which is fitted
to the fork 73 in such a way as to make the relative motion
of translation impossible.
[0101] A bearing 74, interposed between the fork 73
and the extractor 39, enable the latter to rotate around
an axis Z parallel to the direction D1, when the extractor
39 is driven by electric motor means that will be described
in detail below. By combining the motion of translation
movement with the rotation movement, the extractor 39
describes a helicoidal movement along the axis Z, which
is transmitted to the cap owing to the friction forces that
develop between the end of the extractor 39 that engages
with the cap and the external side surface of the latter.
The cap is unscrewed from the punch 117 thus.
[0102] The electric motor means that rotationally
drives the extractor 39 may comprise a brushless motor
40 provided with a motor shaft 41 to which a toothed
driving wheel 42 is connected, via an interposed reduc-
tion gear 75. A driven toothed wheel 43 is fixed to the
extractor 39. Between the toothed driving wheel 42 and
the driven toothed wheel 43 a gear transmission 44 is
interposed, comprising a first toothed wheel 45, which
engages with the driven toothed wheel 43, and a second
toothed wheel 46, which engages with the toothed driving
wheel 42. When the extractor 39 is driven in motion of
translation in the direction D1, the first toothed wheel 45
moves in motion of translation together with the extractor
39, sliding along the face of the second toothed wheel

46. In particular, the first toothed wheel 45 may perform
a stroke K that corresponds to the stroke of the extractor
39, along which the first toothed wheel 45 continues to
engage with the second toothed wheel 46, so that the
brushless motor 40 can rotate the extractor 39.
[0103] To remove a cap from the punch 117 after the
die 115 has detached itself therefrom it is sufficient to
activate the brushless motor 40, which in turn rotationally
drives the extractor 39. The brushless motor 40 is arrest-
ed when, owing to the helicoidal movement of the extrac-
tor 39, the cap has separated from the punch 117. In this
way the difficulties of synchronisation of the gear trans-
mission with the toothed sector of the prior art are avoid-
ed.
[0104] In an embodiment that is not shown, it is pos-
sible to interpose a different type of transmission from
gear transmission between the electric motor means and
the extractor.
[0105] In another embodiment, which is also not
shown, the electric motor means, and in particular the
brushless motor, can be fitted directly on the axis Z of
the extractor, without interposing any transmission.
[0106] The Figure 16 shows forming means compris-
ing a mould 205 for producing a cap, which can be fitted
on both a test apparatus intended to be used in a labo-
ratory, and on an apparatus for industrial production.
[0107] The forming means comprises a die 215 and a
punch 217, completely similar to those disclosed previ-
ously with reference to Figures 7 to 9. With the mould
205 temperature sensor means is associated that ena-
bles the temperature to be measured at preset points of
the mould.
[0108] The temperature sensor means may comprise
a first temperature sensor 47, associated with the punch
217 and positioned near a threaded forming surface 48
of the punch 217, by means of which it is possible to
obtain an internal thread on the cap. The first temperature
sensor 47 detects the temperature on the thread of the
cap or near any tamper ring adjacent to the thread. These
zones are particularly delicate because if they are inap-
propriately heat-treated, they are subject to tears that
may occur when the cap is removed from the punch or
in a subsequent cutting phase intended to obtain a cutting
line that makes it possible to separate the cap from the
tamper ring.
[0109] The temperature sensor means may comprise,
alternatively or in addition to the first temperature sensor
47, a second temperature sensor 49, associated with the
punch 217 to measure the temperature of a bottom wall
of the cap. This temperature is in fact indicative of the
temperature of the mould 205.
[0110] Alternatively or in addition to the first tempera-
ture sensor 47 and/or the second temperature sensor
49, a third temperature sensor 50 may be present, asso-
ciated with the die 215, and arranged near the bottom of
the forming cavity obtained therein. By means of the third
temperature sensor 50, it is possible to measure the tem-
perature of the bottom wall of the cap, from the external
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part of the cap.
[0111] Lastly, the temperature sensor means may
comprise, alternatively or in addition to one or more of
the temperature sensors disclosed previously, a fourth
temperature sensor 51 positioned inside the body of the
die 215. Also the fourth temperature sensor 51 provides
an indicative value of the temperature of the mould 205.
[0112] The temperature sensors 47, 49, 50 and 51 may
each comprise a thermocouple or a thermistor.
[0113] Figure 17 shows that, in addition or as an alter-
native to the sensor means disclosed with reference to
Figure 16, it is possible to provide temperature-detecting
means associated with transfer means of the dose be-
tween the extruder and the mould. The transfer means
illustrated in Figure 17 comprises a transfer carousel 52,
rotationally movable around an axis X4, which in the ex-
ample in Figure 4 is vertical and comprising a plate 53
provided below with a plurality of removal knives 310
arranged on the periphery of the plate 53. During the
rotation of the transfer carousel 52, each knife 310 inter-
acts in sequence with an extruder that is not shown to
remove a dose therefrom. The latter is then delivered to
a corresponding mould that is not shown.
[0114] Transfer carousels of the type shown in Figure
17 are usually used in the apparatuses for the industrial
production of caps.
[0115] As shown in Figure 17, each spoon 310 is pro-
vided with temperature-detecting means 354 comprising
for example a thermocouple or a thermistor, which ena-
bles for example the temperature of the dose to be meas-
ured whilst the latter is transferred from the extruder to
the mould.
[0116] It is furthermore possible to provide angular po-
sition transducer means and/or speed transducer means
suitable for detecting the angular position and/or the
speed of the transfer carousel 52, as disclosed below.
[0117] The transfer carousel 52 is rotationally driven
around the axis X4 by a gearbox that is not shown that
transmits movement to the axis X4 from a driving shaft
57 arranged inside a support 56, extending along an axis
X5. On the driving shaft 57 a pulley 55 is shrunk that is
rotationally driven by a belt that is not shown.
[0118] To the driving shaft 57 an encoder 358 is con-
nected, which enables the angular position or the speed
of the driving shaft 57 to be detected and therefore, as
the transmission ratio is known, also enables the angular
position or the speed of the transfer carousel 52 to be
detected.
[0119] Instead of the encoder 358 it is possible to use
another angular position and/or speed transducer, for ex-
ample a brushless motor.
[0120] An arrangement of sensor means of the type
shown in Figure 17 can also be used in a test apparatus,
as shown in Figure 5.
[0121] With the removal spoon 10 fitted on the arm 4
temperature-detecting means 354 can in fact be associ-
ated, comprising for example a thermocouple or a ther-
mistor.

[0122] Similarly, it is possible to provide angular posi-
tion transducer means and/or speed transducer means
such as an encoder 58, for measuring the angular posi-
tion and/or the rotation speed of the pivot around which
the arm 4 rotates. Figure 18 shows a portion of the ex-
truder that enables the plastics to be melted and supplied
with which the doses are formed. This extruder, which
can be inserted into an apparatus for producing caps
intended for industrial or laboratory use, comprises a
screw 425 rotationally driven around an axis X6 by a gear-
motor 429. The latter moves an extrusion shaft 59 on
which the screw 425 is shrunk. Speed-detecting means
60 suitable for detecting the rotation speed of the screw
429 is connected to the extrusion shaft. The speed-de-
tecting means 60 may comprise, for example, an encod-
er, a brushless motor or any other speed transducer. It
may furthermore be connected to the screw 425 in any
manner, it may for example be shrunk directly on the
screw 425 or be associated with it by transmission
means.
[0123] With reference to Figure 19, forming means is
shown comprising a mould 505 provided with a die 515
and with a punch 517, that can be included in an appa-
ratus for the industrial production of caps or in a test ap-
paratus intended to simulate the industrial production of
caps. With the punch 517 an extractor 539 is associated
that is movable in relation to the punch 517 to remove
from it a formed cap, in a similar manner to those dis-
closed with reference to Figure 15.
[0124] Position and/or speed and/or acceleration de-
tectors are fitted fixed relative to the extractor 539 com-
prising a linear transducer 61 that enables the position
and/or the speed and/or the acceleration of the extractor
539 to be detected whilst the latter moves in relation to
the punch 517.
[0125] Figure 20 shows forming means comprising a
mould 605 that can be fitted on a moulding carousel of
an apparatus for producing caps industrially or can be
fitted on a test apparatus. The mould 605 comprises a
punch that is not shown and a die 615 that is movable in
relation to the punch thanks to an actuator 622.
[0126] With the die 615 position and/or speed and/or
acceleration transducer means is associated that may
comprise a wire transducer or potentiometer. In the case
shown in Figure 20, the position and/or speed and/or
acceleration transducer means comprises a linear po-
tentiometer 63 provided with a cursor 64 that can run
along a rail 65 between a lower position Pi, shown in
Figure 20 by a thick line, and an upper position Ps, shown
in Figure 20 by a thin line. The lower position Pi and the
upper position Ps correspond respectively to the opening
position and to the closing position of the mould 605. The
cursor 64 is fitted to a column 62 that is fixed relative to
the actuator 622, in such a way as to detect the position
and/or the speed and/or the acceleration of the column
and therefore also of the actuator 622 and of the die 615.
[0127] The mould 615 may be provided, in addition to
or in replacement of the linear potentiometer 63, with
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pressure sensor means arranged to detect the clamping
force with which the die 615 is pushed against the punch.
[0128] The actuator 622 comprises a first chamber into
which a first pressurised operating fluid is sent to move
the die 615 to the punch. The actuator 622 furthermore
comprises a second chamber, arranged opposite the first
chamber, and containing a second operating fluid that
ensures that, when the cap has been formed, the die 615
moves away from the punch, returning to the opening
position.
[0129] The pressure sensor means comprises a first
pressure transducer 66 that enables the pressure of the
first operating fluid in the first chamber to be detected at
the actuator 622 and a second pressure transducer 67
that enables the pressure of the second operating fluid
in the second chamber to be detected.
[0130] From the difference between the pressure val-
ue measured by the first pressure transducer 66 and the
further pressure value measured by the second pressure
transducer 67, it is possible to obtain the value of the
force acting on the die 615.
[0131] In an alternative embodiment shown in Figure
21, instead of the linear potentiometer 63, it is possible
to use a rotating potentiometer 58, which enables the
position and/or the speed and/or the acceleration to be
measured with which the die 715 moves in relation to the
punch, which is not shown.
[0132] In an embodiment that is not shown the position
and/or speed and/or acceleration transducer means as-
sociated with a movable part of the mould, for example
with the die, may comprise ultrasound sensors, which
may be fitted in a fixed position and not be fixed relative
to the actuator. Figure 22 shows a flow diagram that sche-
matically illustrates how the signals are processed that
are received from the sensor means disclosed with ref-
erence to the Figures 5 and 16 to 21.
[0133] The value of an operating parameter of the ap-
paratus for producing caps, measured by a correspond-
ing sensor with which a respective power supply is as-
sociated, is first amplified and is then sent to a radio trans-
mitter, which transmits the signal to a receiver. Instead
of the radio transmitter it is possible to provide a rotating
electric joint or an optic transmission, in order to transmit
the signal from the amplifier to the receiver.
[0134] From the receiver a signal exits that typically
has voltage comprised between 0 and 10 V, which is sent
to a data acquisition centre (CAD) the operation of which
is illustrated in detail in Figure 23. Inside the data acqui-
sition centre, the signal is first subjected to a conditioning
process, for example by means of a filter and/or a further
amplifier and/or an attenuator. The signal is then ac-
quired by a data acquisition card and sent to enter into
analysis software that analyses the signal. In particular,
the signal is acquired continuously and the analysis soft-
ware samples it and processes it statistically so as to
provide a control outlet signal that can be processed by
machine control software and be used to retroactively
control certain components of the apparatus for produc-

ing caps that influence the value of the considered signal.
[0135] Figure 24 shows some examples of retroactive
control that are actuatable owing to the sensor means.
In particular, the approximate signal of the temperature
of the mould detected owing to the temperature sensor
means 47, 49, 50, 51 can be used to retroactively monitor
the thermostat that regulates cooling of the mould.
[0136] Also, the temperature signal received by the
temperature-detecting means 54 or 354 can be used to
control the temperature of the removal knife 10 or 310.
[0137] The signal received from the position transduc-
er means and/or from the speed transducer means 58,
358 associated with the transfer carousel 52 in the in-
dustrial production apparatuses and associated with the
arm 4 in the test apparatuses can be used to retroactively
check the angular speed of the transfer carousel 52 or
of the arm 4.
[0138] The signal coming from the speed-detecting
means 60, which indicates the speed of the extruder,
influences the thickness of the cap obtained.
[0139] The pressure sensor means 66, 67 provides a
signal that is indicative of the clamping force of the mould
that can be used to retroactively control the motor of the
extruder in order to modify the weight of the dose.
[0140] Lastly, the position and/or speed and/or accel-
eration transducer means 63, 68 enables a flow rate ad-
juster of the operating fluid entering the actuator 22, 122,
622, and/or a maximum pressure valve of the operating
fluid, and/or the position of a moulding cam to be con-
trolled, which moulding cam at the appropriate moment
provides the driving command of the actuator 22, 122,
622.
[0141] In addition to retroactively controlling the pa-
rameters listed above, the sensor means can be used to
monitor machine operation. The sensor means is further-
more very useful for simulating in a test apparatus the
same operating conditions that occur during industrial
production. To do this, it is in fact sufficient to measure,
by the sensor means, the values of certain typical values
during industrial production and set the values detected
in the test apparatuses.
[0142] Also, the parameters acquired by the sensor
means can facilitate the development of new caps, in
particular in terms of the design of the cap, its perform-
ance and its cooling after forming.
[0143] It is also possible to use the data of the sensor
means for the design of the moulds, for example for set-
ting the dimensions and/or positioning of the conduits for
a cooling fluid, or for the selection of the materials and/or
of the coverings and/or of the thicknesses of the moulds.
[0144] Finally, owing to the sensor means, it is possible
to deduce the laws that regulate the forming process of
the caps and optimise rejection of the faulty caps.
[0145] It is furthermore understood that the features
disclosed in the disclosure of the Figures with reference
to a specific embodiment can also be claimed in relation
to any other disclosed embodiment or also in their own
right.
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Claims

1. Apparatus comprising supply means (2; 2a; 2b) for
supplying plastics, compression moulding means (5;
215, 217; 505; 605; 715) for forming an object from
a dose of said plastics, transfer means (4; 52) driv-
able for transferring said dose from said supply
means (2; 2a; 2b) to said compression moulding
means (5; 215, 217; 505; 605; 715), sensor means
(47, 49, 50, 51; 54; 354; 58; 358; 60; 61; 63; 66, 67;
68) for detecting at least an operating parameter of
a movable part of said apparatus, a transmission
system and a data acquisition centre for receiving a
signal indicative of said at least an operating param-
eter from said transmission system, characterized
in that said transmission system is selected from a
group comprising: an optic transmission system, a
radio transmission system.

2. Apparatus according to claim 1, wherein said sensor
means comprises temperature sensor means (47,
49, 50, 51) to detect the temperature of said com-
pression moulding means (215, 217).

3. Apparatus according to claim 2, wherein said tem-
perature sensor means comprises a thermocouple
(47, 49, 50, 51).

4. Apparatus according to claim 2, wherein said tem-
perature sensor means comprises a thermistor.

5. Apparatus according to any one of claims 2 to 4,
wherein said temperature sensor means (47, 49) is
associated with punch means (217) of said compres-
sion moulding means (215, 217).

6. Apparatus according to claim 5, wherein said tem-
perature sensor means (47) is arranged near a sur-
face of said punch means (217) that is suitable for
obtaining a threaded zone on said object.

7. Apparatus according to any one of claims 2 to 6,
wherein said temperature sensor means (50, 51) is
associated with die means (215) of said compression
moulding means (215, 217).

8. Apparatus according to any one of claims 2 to 7,
wherein said temperature sensor means (49, 50) is
arranged near a forming surface of said compression
moulding means (215, 217) suitable for obtaining a
bottom wall of said object.

9. Apparatus according to any one of claims 1 to 8,
wherein said sensor means comprises temperature-
detecting means (54; 354) associated with said
transfer means (4; 52).

10. Apparatus according to claim 9, wherein said tem-

perature-detecting means (54; 354) is associated
with removal means (10; 310) assembled on said
transfer means to remove said dose from said supply
means (2; 2a; 2b).

11. Apparatus according to claim 9 or 10, wherein said
temperature-detecting means (54; 354) comprises
a thermocouple.

12. Apparatus according to claim 9 or 10, wherein said
temperature-detecting means (54; 354) comprises
a thermistor.

13. Apparatus according to any one of claims 1 to 12,
wherein said transfer means (4; 52) is rotationally
drivable.

14. Apparatus according to claim 13, wherein said trans-
fer means comprises a rotatable arm (4).

15. Apparatus according to claim 13, wherein said trans-
fer means (4; 52) comprises a carousel (52).

16. Apparatus according to any one of claims 1 to 15,
wherein said sensor means comprises angular-po-
sition and/or angular-speed transducer means (58;
358) associated with said transfer means (4; 52) to
measure the angular position and/or angular-speed
thereof.

17. Apparatus according to claim 16, wherein said an-
gular-position and/or angular-speed transducer
means comprises an encoder (58; 358).

18. Apparatus according to any one of claims 1 to 17,
wherein said sensor means comprises speed-de-
tecting means (60) associated with a screw (425) of
an extruder of said supply means (2; 2a; 2b) to meas-
ure the rotation speed of said screw (425).

19. Apparatus according to claim 18, wherein said
speed-detecting means comprises an encoder (60).

20. Apparatus according to any one of claims 1 to 19,
wherein said sensor means comprises position
and/or speed and/or acceleration transducer means
(63; 68), associated with actuating means (622) ar-
ranged to move first compression moulding means
(615) of said compression moulding means to sec-
ond compression moulding means of said compres-
sion moulding means.

21. Apparatus according to claim 20, wherein said posi-
tion and/or speed and/or acceleration transducer
means (63; 68) is selected from a group constituted
by: potentiometer means, ultrasound sensors.

22. Apparatus according to any one of claims 1 to 21,
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wherein said sensor means comprises position
and/or speed and/or acceleration detecting means
(61) associated with extracting means (539) coop-
erating with punch means (517) of said compression
moulding means to remove said object from said
punch means (517).

23. Apparatus according to any one of claims 1 to 22,
wherein said sensor means comprises pressure
sensor means (66, 67) suitable for measuring the
force with which first compression moulding means
(615) of said compression moulding means is
clamped against second compression moulding
means of said compression moulding means.

24. Apparatus according to claim 23, wherein said pres-
sure sensor means (66, 67) is associated with hy-
draulic actuating means (622) suitable for moving
said first compression moulding means (615).

25. Apparatus according to any one of claims 1 to 23,
and furthermore comprising retroactive control
means for retroactively controlling said at least an
operating parameter on the basis of the value de-
tected by said sensor means (47, 49, 50, 51; 54; 354;
58; 358; 60; 61; 63; 66, 67; 68).

Patentansprüche

1. Vorrichtung mit einem Versorgungsmittel (2; 2a; 2b)
zur Bereitstellung von Kunststoff, einem Form-
pressmittel (5; 215, 217; 505; 605; 715) zur Ausbil-
dung eines Objekts aus einer Dosis des Kunststoffs,
einem Transfermittel (4; 52), das zum Übertragen
der Dosis vom Versorgungsmittel (2; 2a; 2b) zum
Formpressmittel (5; 215, 217; 505; 605; 715) antreib-
bar ist, einem Sensormittel (47, 49, 50, 51; 54; 354;
58; 358; 60; 61; 63; 66, 67; 68) zur Ermittlung zu-
mindest eines Betriebsparameters eines bewegli-
chen Teils der Vorrichtung, einem Übertragungssy-
stem und einem Datenerfassungszentrum zum Er-
halten eines Signals, das auf den zumindest einen
Betriebsparameter des Übertragungssystems
schließen lässt, dadurch gekennzeichnet, dass
das Übertragungssystem aus einer Gruppe ausge-
wählt ist, die Folgendes aufweist: ein Optikübertra-
gungssystem, ein Funkübertragungssystem.

2. Vorrichtung nach Anspruch 1, bei der das Sensor-
mittel ein Temperatursensormittel (47, 49, 50, 51)
aufweist, um die Temperatur des Formpressmittels
(215, 217) zu ermitteln.

3. Vorrichtung nach Anspruch 2, bei der das Tempe-
ratursensormittel ein Thermoelement (47, 49, 50,
51) aufweist.

4. Vorrichtung nach Anspruch 2, bei der das Tempe-
ratursensormittel einen Thermistor aufweist.

5. Vorrichtung nach irgendeinem der Ansprüche 2 bis
4, bei der das Temperatursensormittel (47, 49) ei-
nem Stempelmittel (217) des Formpressmittels
(215, 217) zugeordnet ist.

6. Vorrichtung nach Anspruch 5, bei der das Tempe-
ratursensormittel (47) nahe bei einer Oberfläche des
Stempelmittels (217) angeordnet ist, die zum Erlan-
gen eines Gewindebereichs an dem Objekt ausge-
bildet ist.

7. Vorrichtung nach irgendeinem der Ansprüche 2 bis
6, bei der das Temperatursensormittel (50, 51) ei-
nem Formmittel (215) des Formpressmittels (215,
217) zugeordnet ist.

8. Vorrichtung nach irgendeinem der Ansprüche 2 bis
7, bei der das Temperatursensormittel (49, 50) nahe
bei einer Formgebungsfläche des Formpressmittels
(215, 217) angeordnet ist, die zum Erlangen einer
Bodenwand des Objektes ausgebildet ist.

9. Vorrichtung nach irgendeinem der Ansprüche 1 bis
8, bei der das Sensormittel ein Temperaturermitt-
lungsmittel (54; 354) aufweist, das dem Transfermit-
tel (4; 52) zugeordnet ist.

10. Vorrichtung nach Anspruch 9, bei der das Tempe-
raturermittlungsmittel (54; 354) einem Entnahme-
mittel (10; 310) zugeordnet ist, das an dem Trans-
fermittel montiert ist, um die Dosis vom Versorgungs-
mittel (2; 2a; 2b) zu entfernen.

11. Vorrichtung nach Anspruch 9 oder 10, bei der das
Temperaturermittlungsmittel (54; 354) ein Thermo-
element aufweist.

12. Vorrichtung nach Anspruch 9 oder 10, bei der das
Temperaturermittlungsmittel (54; 354) einen Ther-
mistor aufweist.

13. Vorrichtung nach irgendeinem der Ansprüche 1 bis
12, bei der das Transfermittel (4; 52) rotatorisch an-
treibbar ist.

14. Vorrichtung nach Anspruch 13, bei der das Trans-
fermittel einen drehbaren Arm (4) aufweist.

15. Vorrichtung nach Anspruch 13, bei der das Trans-
fermittel (4; 52) ein Karussell (52) aufweist.

16. Vorrichtung nach irgendeinem der Ansprüche 1 bis
15, bei der das Sensormittel ein Winkellage- und/
oder Winkelgeschwindigkeitswandlermittel (58;
358) aufweist, das dem Transfermittel (4; 52) zuge-
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ordnet ist, um dessen Winkellage und/oder Winkel-
geschwindigkeit zu messen.

17. Vorrichtung nach Anspruch 16, bei der das Winkel-
lage- und/oder Winkelgeschwindigkeitswandlermit-
tel einen Encoder (58; 358) aufweist.

18. Vorrichtung nach irgendeinem der Ansprüche 1 bis
17, bei der das Sensormittel ein Geschwindigkeits-
ermittlungsmittel (60) aufweist, das einer Schraube
(425) eines Extruders des Versorgungsmittels (2;
2a; 2b) zugeordnet ist, um die Drehgeschwindigkeit
der Schraube (425) zu messen.

19. Vorrichtung nach Anspruch 18, bei der das Ge-
schwindigkeitsermittlungsmittel einen Encoder (60)
aufweist.

20. Vorrichtung nach irgendeinem der Ansprüche 1 bis
19, bei der das Sensormittel ein Lage- und/oder Ge-
schwindigkeits- und/oder Beschleunigungswandler-
mittel (63; 68) aufweist, das einem Betätigungsmittel
(622) zugeordnet ist, das dazu vorgesehen ist, ein
erstes Formpressmittel (615) des Formpressmittels
zu einem zweiten Formpressmittel des Form-
pressmittels zu verlagern.

21. Vorrichtung nach Anspruch 20, bei der das Lage-
und/oder Geschwindigkeits-und/oder Beschleuni-
gungswandlermittel (63; 68) aus einer Gruppe aus-
gewählt ist, die gebildet ist durch: ein Potentiome-
termittel, Ultraschallsenoren.

22. Vorrichtung nach irgendeinem der Ansprüche 1 bis
21, bei der das Sensormittel ein Lage- und/oder Ge-
schwindigkeits- und/oder Beschleunigungsermitt-
lungsmittel (61) aufweist, das einem Extrahiermittel
(539) zugeordnet ist, das mit dem Stempelmittel
(517) des Formpressmittels zusammenwirkt, um das
Objekt vom Stempelmittel (517) zu entfernen.

23. Vorrichtung nach irgendeinem der Ansprüche 1 bis
22, bei der das Sensormittel ein Drucksensormittel
(66, 67) aufweist, das dazu ausgebildet ist, die Kraft
zu messen, mit der das erste Formpressmittel (615)
des Formpressmittels mit dem zweiten Form-
pressmittel des Formpressmittels verspannt ist.

24. Vorrichtung nach Anspruch 23, bei der das Druck-
sensormittel (66, 67) einem Hydraulikbetätigungs-
mittel (622) zugeordnet ist, das dazu ausgebildet ist,
das erste Formpressmittel (615) zu verlagern.

25. Vorrichtung nach irgendeinem der Ansprüche 1 bis
23, die ferner ein Rückwirkungssteuermittel zur rück-
wirkenden Steuerung des zumindest einen Betriebs-
parameters auf der Basis des von dem Sensormittel
(47, 49, 50, 51; 54; 354; 58; 358; 60; 61; 63; 66, 67;

68) ermittelten Wertes aufweist.

Revendications

1. Dispositif comprenant des moyens d’alimentation
(2 ; 2a ; 2b) destinés à une alimentation avec de la
matière plastique, des moyens de moulage par com-
pression (5 ; 215, 217 ; 505 ; 605 ; 715) destinés à
former un objet à partir d’une dose de ladite matière
plastique, des moyens de transfert (4 ; 52) pouvant
être actionnés pour transférer ladite dose desdits
moyens d’alimentation (2 ; 2a ; 2b) auxdits moyens
de moulage par compression (5 ; 215, 217 ; 505 ;
605 ; 715), des moyens de capteur (47, 49, 50, 51 ;
54 ; 354 ; 58 ; 358 ; 60 ; 61 ; 63 ; 66, 67 ; 68) destinés
à détecter au moins un paramètre de service d’une
partie mobile dudit dispositif, un système de trans-
mission et un centre d’acquisition de données des-
tiné à recevoir, dudit système de transmission, un
signal indicatif dudit au moins un paramètre de ser-
vice, caractérisé en ce que ledit système de trans-
mission est choisi dans un groupe comprenant : un
système de transmission optique, un système de
transmission radio.

2. Dispositif selon la revendication 1, dans lequel les-
dits moyens de capteur comprennent des moyens
de capteur de température (47, 49, 50, 51) destinés
à détecter la température desdits moyens de mou-
lage par compression (215, 217).

3. Dispositif selon la revendication 2, dans lequel les-
dits moyens de capteur de température compren-
nent un thermocouple (47, 49, 50, 51).

4. Dispositif selon la revendication 2, dans lequel les-
dits moyens de capteur de température compren-
nent un thermistor.

5. Dispositif selon l’une quelconque des revendications
2 à 4, dans lequel lesdits moyens de capteur de tem-
pérature (47, 49) sont associés à des moyens de
poinçon (217) desdits moyens de moulage par com-
pression (215, 217).

6. Dispositif selon la revendication 5, dans lequel les-
dits moyens de capteur de température (47) sont
placés à proximité d’une surface desdits moyens de
poinçon (217) qui soit adaptée à l’obtention d’une
zone filetée sur ledit objet.

7. Dispositif selon l’une quelconque des revendications
2 à 6, dans lequel lesdits moyens de capteur de tem-
pérature (50, 51) sont associés à des moyens de
matrice (215) desdits moyens de moulage par com-
pression (215, 217).
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8. Dispositif selon l’une quelconque des revendications
2 à 7, dans lequel lesdits moyens de capteur de tem-
pérature (49, 50) sont placés à proximité d’une sur-
face de formage desdits moyens de moulage par
compression (215, 217) adaptée pour l’obtention
d’une paroi de fond dudit objet.

9. Dispositif selon l’une quelconque des revendications
1 à 8, dans lequel lesdits moyens de capteur com-
prennent des moyens de détection de la température
(54 ; 354) associés auxdits moyens de transfert (4 ;
52).

10. Dispositif selon la revendication 9, dans lequel les-
dits moyens de détection de la température (54 ;
354) sont associés à des moyens d’extraction (10 ;
310) montés sur lesdits moyens de transfert pour
extraire ladite dose desdits moyens d’alimentation
(2 ; 2a ; 2b).

11. Dispositif selon la revendication 9 ou 10, dans lequel
lesdits moyens de détection de la température (54 ;
354) comprennent un thermocouple.

12. Dispositif selon la revendication 9 ou 10, dans lequel
lesdits moyens de détection de la température (54 ;
354) comprennent un thermistor.

13. Dispositif selon l’une quelconque des revendications
1 à 12, dans lequel lesdits moyens de transfert (4 ;
52) peuvent être actionnés de manière rotative.

14. Dispositif selon la revendication 13, dans lequel les-
dits moyens de transfert comprennent un bras rotatif
(4).

15. Dispositif selon la revendication 13, dans lequel les-
dits moyens de transfert (4 ; 52) comprennent un
carrousel (52).

16. Dispositif selon l’une quelconque des revendications
1 à 15, dans lequel lesdits moyens de capteur com-
prennent des moyens de transducteur de position
angulaire et/ou de vitesse angulaire (58 ; 358) asso-
ciés auxdits moyens de transfert (4 ; 52) pour me-
surer la position angulaire et/ou la vitesse angulaire
de ceux-ci.

17. Dispositif selon la revendication 16, dans lequel les-
dits moyens de transducteur de position angulaire
et/ou de vitesse angulaire comprennent un encodeur
(58 ; 358).

18. Dispositif selon l’une quelconque des revendications
1 à 17, dans lequel lesdits moyens de capteur com-
prennent des moyens (60) de détection de la vitesse
associés à une vis (425) d’une extrudeuse desdits
moyens d’alimentation (2 ; 2a ; 2b), destinés à me-

surer la vitesse de rotation de ladite vis (425).

19. Dispositif selon la revendication 18, dans lequel les-
dits moyens de détection de la vitesse comprennent
un encodeur (60).

20. Dispositif selon l’une quelconque des revendications
1 à 19, dans lequel lesdits moyens de capteur com-
prennent des moyens (63 ; 68) de transducteur de
position et/ou de vitesse et/ou d’accélération asso-
ciés à des moyens d’actionnement (622) agencés
pour déplacer des premiers moyens (615) de mou-
lage par compression desdits moyens de moulage
par compression jusqu’à des deuxièmes moyens de
moulage par compression desdits moyens de mou-
lage par compression.

21. Dispositif selon la revendication 20, dans lequel les-
dits moyens (63 ; 68) de transducteur de position
et/ou de vitesse et/ou d’accélération sont choisis
dans un groupe constitué par : des moyens de po-
tentiomètre, des capteurs à ultrasons.

22. Dispositif selon l’une quelconque des revendications
1 à 21, dans lequel lesdits moyens de capteur com-
prennent des moyens (61) de détection de position
et/ou de vitesse et/ou d’accélération associés à des
moyens extracteurs (539) coopérant avec des
moyens de poinçon (517) desdits moyens de mou-
lage par compression pour retirer ledit objet desdits
moyens de poinçon (517).

23. Dispositif selon l’une quelconque des revendications
1 à 22, dans lequel lesdits moyens de capteur com-
prennent des moyens (66, 67) de capteur de pres-
sion aptes à mesurer la force avec laquelle les pre-
miers moyens (615) de moulage par compression
desdits moyens de moulage par compression sont
serrés contre les deuxièmes moyens de moulage
par compression desdits moyens de moulage par
compression.

24. Dispositif selon la revendication 23, dans lequel les-
dits moyens de capteur de pression (66, 67) sont
associés à des moyens hydrauliques de commande
(622) aptes à déplacer lesdits premiers moyens
(615) de moulage par compression.

25. Dispositif selon l’une quelconque des revendications
1 à 23, et comprenant en outre des moyens de com-
mande rétroactive pour commander de manière ré-
troactive ledit au moins un paramètre de service sur
la base de la valeur détectée par lesdits moyens de
capteur (47, 49, 50, 51 ; 54 ; 354 ; 58 ; 358 ; 60 ; 61 ;
63 ; 66, 67 ; 68).
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