wo 2014/191294 A1 |10 OO0 OO O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/191294 A1

4 December 2014 (04.12.2014) WIPO | PCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
B29C 45/53 (2006.01) B29C 67/24 (2006.01) kind of national protection available): AE, AG, AL, AM,
A23G 1/20 (2006.01) B29C 45/02 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
B29C 31/06 (2006.01) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
21 I 1onal Application Number- DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(21) International Application Number: PCT/EP2014/0605 HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
C 7 KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
(22) International Filing Date: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
22 May 2014 (22.05.2014) OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
. . SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
(25) Filing Language: English TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
(26) Publication Language: English ZW.
(30) Priority Data: (84) Designated States (uniess otherwise indicated, for every
MC2013A000029 31 May 2013 (31.05.2013) T kind Of regional pl‘OleCliOl’l available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
(71) Applicant: ACRILUX - S.P.A. [TT/IT]; Strada Statale 571 UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
Km.10+983, [-62019 Recanati (MC) (IT). TM), Buropean (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
, , . - EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
(72) ;negig:( lgg)z(%rli\n Andrea; 16, Via Palatucci, 1-62019 MC. MK, MT. NL. NO. PL. PT, RO. RS, SE. SI. SK_ SM.
’ TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
(74) Agent: CUTROPIA, Gianluigi; Ing. Claudio Baldi S.r.1,, KM, ML, MR, NE, SN, TD, TG).

13, Viale Cavallotti, I-60035 Jesi (AN) (IT).

[Continued on next page]

(54) Title: INJECTION MOLDING MACHINE WITH SHOOTING POTS

(200).

(57) Abstract: An injection molding machine (100) is disclosed comprising:
a base (1), tixed supports (2), a supply unit (20), a plurality of injection
nozzles (4) mounted on an upper crosspiece (3), a plurality of shooting pots
(S) mounted on the upper crosspiece (3), wherein each shooting pot (S) is
connected to the supply unit (20) and to the corresponding injection nozzle
(4) to supply the fluid material to the injection nozzles, and at least one injec-
tion plate (7) that supports at least one actuator (40, 41) that operates inside
the corresponding shooting pot (S) to push the fluid material towards the in-
jection nozzles (4). Said shooting pots (S), said at least one injection plate (7)
and said actuators (40, 41) are separated and independent from the mold
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Description

Injection molding machine with shooting pots.

The present patent application for industrial invention relates to an
injection molding machine with shooting pots.

In the molding injection process of traditional thermoplastic materials
with multi-cavity molds, a perfect balance of the injection system is not always
sufficient to guarantee the perfect weight balance between the different
cavities because of lack of uniformity in temperature levels. Sometimes, even
a difference of a few degrees between the different cooling areas may cause
weight unbalance.

Also for this reason, a maintenance step is required after injecting the
thermoplastic material. In fact, a practically complete balance can be
achieved when filling the cavities by maintaining the fluid material under
pressure inside a series of communicating cavities.

However, it is not always possible to carry out a maintenance step in
the injection molding process. As a matter of fact, the characteristics of some
materials can be such to prevent compacting. This is the case of polymers
added with expanding agents, or Liquid Silicon Rubber (LSR) in the field of
thermal hardeners.

Such drawbacks are at least partially solved by using shooting pots to
introduce a metered volume of thermoplastic material or any other material
into a mold.

WO02011/081694 and US6491509 disclose the use of shooting pots.

However, the molding systems with shooting pots of the prior art are
extremely complex and difficult to make and control.

As a matter of fact the shooting pots and the runners are completely
contained inside the molds. Consequently, high costs are caused by the need
to make suitable housings for the shooting pots, oversize the molds in order
to contain the shooting pots, carry out maintenance or part replacement
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operations, it being necessary to dismount the mold completely with
considerable downtime.

Moreover the mold must be designed and made according to the use
of the shooting pots. As a matter of fact, it would not be possible to use such
a system in pre-existing molds that are not specifically designed for it.

The shooting pots of the prior art are impaired by functional inefficiency
because they are supplied with LIFO (Last in - First Out) logic. In fact, the
shooting pot is generally supplied from the same orifice that is also used for
the following injection.

Although according to W0O2011/081694 the shooting pot is supplied
from an orifice different than the injection orifice and disposed in intermediate
position in the shooting pot, in any case such a shooting pot operates
according to LIFO logic. In fact, the material that is the first to be supplied is
the last one to be injected in the mold, thus obviously extending the
permanence and consequently increasing the risks of degradation or pre-
vulcanization in case of liquid silicone rubber (LSR), for example.

According to the prior art, the material in the shooting pots is metered
by adjusting the backward or forward stroke distance of an injection plunger
contained in the shooting pot for each cavity.

US6491509 discloses such an adjustment system by means of a
series of actuators of the plunger of the shooting pot. Such actuators are
perpendicular to the plungers of the shooting pots. The plungers of the
shooting pots extend through channels obtained in the mold and in the
surfaces of the press. Such a configuration is extremely complex, expensive
and not flexible because the mold must be provided with a series of suitable
channels in order to house said actuators. Once the channels are made, it is
no longer possible to move them to another position, unless the mold is
modified. It is clearly impossible to use such a system in a traditional press
that is not provided with perforated press surfaces in correspondence with the
position of said actuators.

DE4210686 discloses an injection molding machine wherein the

metering pumps and the actuators of the metering pumps are separated and
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independent from the mold. However, the metering pumps operate according
to LIFO logic and the actuators of the metering pumps have a fixed, non-
adjustable stroke.

EP0904927 discloses an injection molding machine wherein the
metering pumps operate according to FIFO logic.

The purpose of the present invention is to remedy the drawbacks of the
prior art by disclosing an injection molding machine with shooting pots that is
versatile, inexpensive, simple to make and able to minimize the volumes and
the costs of the molds.

Another purpose of the present invention is to provide an injection
molding machine with shooting pots that is reliable, efficacious and efficient.

These purposes are achieved according to the invention with the
characteristics claimed in independent claim 1.

Advantageous embodiments appear from the dependent claims.

The injection molding machine of the invention comprises:

- a base,

- fixed supports that are fixed to the base,

- a supply unit that is fixed to the supports, wherein the fluid material to
be molded is supplied,

- an upper crosspiece that is fixed to the supports,

- a plurality of injection nozzles mounted on the upper crosspiece to
inject fluid material in a mold,

- a plurality of shooting pots mounted on the upper crosspiece, wherein
each shooting pot is connected to the supply unit and to the corresponding
injection nozzle to supply fluid material towards the injection nozzle,

- at least one injection plate slidingly mounted in vertical position
between the fixed supports and supporting at least one actuator that operates
inside the shooting pot to push the fluid material towards the injection
nozzles,

- actuation means to actuate said at least one injection plate in such
manner to transfer the fluid material from the shooting pots to the injection

nozzles,
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wherein said shooting pots, said injection plate and said actuators are
separated and independent from the mold.

The machine comprises adjustment means adapted to adjust the
volume of the chamber of each shooting pot according to the quantity of
material to be injected in the cavity of the mold. In this way the machine of the
invention can volumetrically meter the quantity that is exactly needed to
produce the part and transfer it into the cavity of a mold. This is possible
because of the shooting pots that are in 1:1 ratio with the mold cavities. Each
cavity of the mold has its own shooting pot.

The machine of the invention can adjust to the changes of
manufacturing requirements by reducing the number of cavities to be supplied
and controlled, as well as the requested volumes, also with different volumes
in the same mold.

The machine of the invention guarantees correct molding also when
the balance of the cavities inside a multi-cavity mold is difficult, such as in the
case of injection of Liquid Silicone Rubber (LSR).

The machine of the invention is provided with a system of shooting
pots that is independent and external to the mold, with motor and relative
actuation controls. In view of the above, the machine of the invention can be
used as injection unit secondary to a traditional molding. Moreover, it allows
for using the machine of the invention also in an assembily line.

Advantageously the actuator of each shooting pot comprises a plunger
with a chamber and a stem with a duct for the passage of fluid material.
Therefore, both the filling and the emptying of the shooting pot occur in
coaxial direction to the plunger according to FIFO logic. Practically speaking,
the first material to enter the pot is the first one to be injected. This minimizes
the permanence of the material in the pot and reduces the risks of
degradation or vulcanization.

The fact that the shooting pots are supplied coaxially and the fact that
the machine has an independent structure that is external to the mold allow
for associating to each shooting pot an independent supply of coloring agent
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with static mixer. Practically speaking, each part may have a different color in
the same mold.

According to a first embodiment of the machine of the invention, the
plunger of the shooting pot does not require to be adjusted because of the
presence of the first sleeve that is joined to the stationary platen and of the
second sleeve that is joined to the injection plate connected to the moveable
platen. The delivery of the injection material is adjusted through a micro-
threaded ring of the first sleeve. The ring is completely external to the mold
and housed in an independent structure. In view of the above, adjustment is
very simple, easy and free of risks, and can be made in an easy-to-access
area away from the hot mold. Moreover, such a construction makes it
possible to control the threaded ring also with servoactuators set from the
control panel.

Advantageously, each shooting pot is connected to a low pressure
supply and to a coloring agent supply unit. In this way each cavity-part may
have a different color.

According to a second embodiment the adjustment means comprise an
encoder connected to an electrical motor to detect the position of the drive
shaft of the electrical motor and a programmable logic control (PLC) wherein
a zero position value is set, which corresponds to the position of the actuator
inside the chamber of the shooting pot such to define a volume of the
chamber adapted to contain a quantity of material that corresponds to the
material that is necessary to fill the cavity of the mold. The programmable
logic control (PLC) controls the actuation of the electrical motor when said
encoder detects the zero position value set in the programmable logic control
(PLC).

Additional characteristics of the invention will become evident from the
detailed description below, with reference to the attached drawings, which
have an illustrative, not limitative purpose only, wherein:

Fig. 1 is a perspective view of a first embodiment of the injection
molding machine of the invention;

Fig. 2 is a front view of the machine of Fig. 1;



WO 2014/191294 6 PCT/EP2014/060517

10

15

20

25

30

Fig. 3 is a section view along the section plane IlI-11I of Fig. 2, wherein
the shooting pot is full, at the beginning of the injection step;

Fig. 3A is an enlarged view of a detail of Fig. 3;

Fig. 4 is the same view as Fig. 3, wherein the shooting pot is empty, at
the end of the injection step;

Fig. 4A is an enlarged view of a detail of Fig. 4;

Fig. 5 is a perspective view as Fig. 1, except for it also shows the mold;

Fig. 6 is a section view as Fig. 3, except for it also shows the mold;

Fig. 7 is a perspective view of a first embodiment of the injection
molding machine of the invention;

Fig. 8 is a perspective view as Fig. 7, except for it also shows the mold;

Fig. 9 is a front view of the machine of Fig. 8;

Fig. 10 is a side view of the machine of Fig. 8;

Fig. 11 is a section view along the sectional plane XI-XI of Fig. 92,
wherein the shooting pot is full, at the beginning of the injection step;

Fig. 11A is an enlarged view of a detail of Fig. 11;

Fig. 12 is the same view as Fig. 11, wherein the shooting pot is empty,
at the end of the injection step;

Fig. 12A is an enlarged view of a detail of Fig. 12.

Referring to Figs. 1 to 6 a first embodiment of the injection molding
machine of the invention is disclosed, generally indicated with reference
number (100).

Referring now to Figs. 1 and 2, the machine (100) comprises a base
(1), two sides (2) fixed to the base, an upper crosspiece (3) fixed to the two
sides (2), and a plurality of injection nozzles (4) mounted on the upper
crosspiece (3). Each injection nozzle (4) is supplied from a respective
shooting pot (S) mounted on the upper crosspiece (3).

A stationary platen (5) is fixed to the two sides (2) and a moveable
platen (6) is slidingly mounted vertically between the two sides under the
stationary platen (5).

The moveable platen (6) is connected to an injection plate (7) through

columns (8) that pass through the stationary platen (5). The injection plate (7)
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is slidingly mounted vertically between the two sides (2) above the stationary
platen (5). On the injection plate (7) actuators are mounted, which operate
inside the shooting pots (S) connected to the injection nozzles (4) to inject
fluid material, as illustrated in detail below.

A motor (10) is mounted on the base (1). The motor (10) is preferably a
brushless electrical motor with servoactuation.

With reference to Fig. 3, the motor (10) comprises a drive shaft (11)
with vertical axis that passes through the base (1). A pulley (12) is mounted
on the drive shaft (11) to actuate a belt (13) to transfer a rotational motion to a
screw (14). The screw (14) has a vertical axis parallel to the axis of the shaft
(11) of the motor.

The screw (14) engages into a scroll (15) joined to the moveable platen
(6). In this way the moveable platen (6) can translate vertically because of the
rotation of the screw (14) that actuates the scroll (15). Preferably the scroll
(15) is of ball recirculation type.

A supply/mixing unit (20) is joined to the sides (2). The mixing unit (20)
is basically shaped as a U-bracket, when seen in a plan view, in such manner
to protrude frontally with respect to the sides (2).

A supply inlet (21) is obtained in the mixing unit (20) to supply the fluid
material to be molded. A plurality of static mixers (22) is connected to the
mixing unit (20) to mix the coloring agents with the material to be molded.

With reference to Fig. 3, each static mixer (22) comprises:

- a channel (23) in communication with the supply inlet (21), and

- a coloring agent inlet (24) in communication with the channel (23) of
the static mixer.

Referring to Fig. 3A, each shooting pot (S) comprises a body (30)
wherein a chamber (31) is provided in communication with the injection
nozzle (4) through a channel (32) obtained in the crosspiece (3). In particular,
the injection nozzle (4) comprises a needle (70) adjusted by a cylinder (71).

A plunger (40) is slidingly mounted in the chamber (31) of the body of
the shooting pot. The plunger (40) has a stem (41) that protrudes in lower

position from the plunger (40). The stem (41) has a lower diameter with
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respect to the plunger (40) in such manner to define a shoulder (42) of the
plunger that acts as stop shoulder.

A chamber (43) is obtained in the plunger (40) in communication with a
duct (44) that extends in the stem (41) of the plunger.

A one-way non-return valve (V) is disposed between the chamber (43)
of the plunger and the duct (44) of the stem of the plunger. The one-way non-
return valve (V) allows the material to flow from the duct (44) of the stem of
the plunger to the chamber (43) of the plunger and not vice versa.

A plug (45) is disposed at the upper end of the plunger (40) to close
the chamber (43) of the plunger. The plug (45) is provided with ducts (46) that
put the chamber (43) of the plunger in communication with the chamber (31)
of the body of the shooting pot.

With reference to Fig. 3, the stem (41) of the plunger extends
downwards and crosses the injection plate (7) and the stationary platen (5).
The stem (41) of the plunger has a lower end connected to the static mixer
(22) by means of a flexible hose (47). In view of the above, the duct (23) of
the static mixer (22) is in communication with the duct (44) of the stem of the
plunger.

Going back to Fig. 3A, a first sleeve (50) is mounted on the stationary
platen (5) and protrudes in upper position from the stationary platen, passing
through the injection plate (7) and ending into the chamber (31) of the body of
the shooting pot. The stem (41) of the plunger is slidingly mounted inside the
first sleeve (50) to slide vertically. Therefore, the first sleeve (50) acts as
guide for the stem (41) of the plunger.

With reference to Fig. 4A, the first sleeve (50) has an upper edge (50a)
disposed in the chamber of the shooting pot. The upper edge (50a) of the first
sleeve acts as stop for the plunger (40). As a matter of fact, as shown in Fig.
3A, the shoulder (42) of the plunger stops against the upper edge (50a) of the
first sleeve.

The first sleeve (50) is a micrometric ring screwed onto the stationary
platen in such manner to adjust the stroke of the plunger (40) and
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consequently the quantity of material to be loaded in the chamber (31) of the
shooting pot.

A second sleeve (51) is fixed to the injection plate (7) and protrudes in
upper position from the injection plate, ending into the chamber (31) of the
body of the shooting pot. The second sleeve (51) is slidingly mounted on the
first sleeve (50). Therefore, the first sleeve (50) acts as guide for the second
sleeve (51).

With reference to Fig. 3A, the second sleeve (51) has an upper edge
(51a) disposed in the chamber of the shooting pot. The upper edge (51a) of
the second sleeve acts as stop surface against the shoulder (42) of the
plunger, in such manner to push the plunger (40) upwards to transfer the
material from the chamber (31) of the shooting pot to the injection nozzle (4).

The operation of the machine (100) of the invention is described below.

Referring to Figs. 1, 2, 3 and 3A the machine (100) is supplied with
fluid material through the inlet (21) of the supply unit. The fluid material flows
at a low pressure in the channels (23) of the three static mixers (22) and is
mixed with the coloring agent injected through the coloring agent inlets (24) of
the static mixers.

The fluid material mixed with the coloring agent flows through the
flexible hose (47) and the duct (44) of the stem of the plunger. The non-return
valve (V) is opened by the pressure of the material. In this way the material
can flow in the chamber (43) of the plunger. The material flows from the
chamber of the plunger into the chamber (31) of the shooting pot through the
ducts (46) of the plug of the plunger, making the plunger (40) move
backwards until it reaches the end-of-stroke position, i.e. until the plunger
meets the upper edge (50a) of the first sleeve. Such an end-of-stroke position
is set by means of the micrometer ring of the first sleeve (50).

When the shooting pots (S) are full, the servoactuation of the motor
(10) is activated. By means of the belt (13), the screw (14) and the scroll (15),
the motor (10) moves the moveable platen (6). The moveable platen (6)
moves the injection plate (7) by means of the columns (8). The injection plate
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(7) moves the second sleeves (51) that determine a forward stroke of the
plunger (40) (see Figs. 4 and 4A).

The pressure generated inside the chamber (31) of the shooting pot
filled with material simultaneously causes the closing of the non-return valve
(V) and the high-pressure injection of the material through the channel (32) of
the upper crosspiece and the injection nozzles (4). Referring to Figs. 5 and 6
the material is injected by the nozzles (4) inside a mold cavity (200).

When the injection is completed, the closing needle (70) of the injection
nozzles moves forward through the cylinders (71), closing the gate of the
mold cavity (200). Now, after removing the solidified parts from the mold, the
process can be started again by filling the shooting pots (S).

Being provided with only one motor (10) and only one moveable platen
(6), the machine (100) can make simultaneous, but not sequential injections.

Hereinafter elements that are identical or correspond to the ones
described above are indicated with the same reference numbers, omitting
their detailed description.

Referring to Figs. 7 to 12, an injection molding machine according to
the invention is disclosed, being generally referred to with reference numeral
(400).

The machine (400) comprises three independent electrical motors (10),
each motor being associated with a shooting pot (S).

In this case, instead of only one moveable platen and only one
injection plate, three moveable platens (6) actuated by corresponding motors
(10) are provided, as well as three injection plates (7) actuated by the
columns (8) connected to the moveable platens (6). Consequently, instead of
being provided with two sides in lateral position with respect to the machine,
the machine (400) is provided with a plurality of support columns (2) that
slidingly support the three moveable platens (6) and the three injection plates
(7). In such a case, each injection plate (7) is connected to the stem (41) of
the plunger that operates in the chamber of the shooting pot (S).

With reference to Fig. 11, each motor (10) drives into rotation the

screw (14) that engages in the scroll (15) joined to the moveable platen (6).
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With reference to Fig. 7, an epycicloidal gear (300) is disposed
between the drive shaft of the motor (10) and the screw (14).

Each motor (10) comprises an encoder (E) of absolute encoder type,
which detects the position of the drive shaft at every moment. Each motor
(10) is connected to a programmable logic control (PLC) that receives the
position values detected by the encoder (E) and controls the electrical motor
(10).

The presence of electrical motors (10) provided with encoder (E) and
associated to the plungers (40) of the shooting pots eliminates the sleeve
system (50, 51) of the first embodiment that is used to adjust the stroke of the
plungers (40) in the chambers (31) of the shooting pots.

With reference to Fig. 11, each static mixer (22) of the machine (400)
of the second embodiment comprises a cut-off valve (301) adapted to close
the channel (23) of the shooting pot.

The machine (200) has a motor (10) with encoder (E) for each injection
line. The motors and the encoders are independent. In such a case, the
encoder of each motor can be used to detect the position in which the drive
shaft of the motor is at each moment. This allows for making sequential
injections in the various injection lines, in addition to simultaneous injections.

The operation of the machine (400) is described below.

A position value of the shaft of each motor (M) is set in the PLC, which
is indicated as zero value. The zero value corresponds to the position of the
plunger (40) in the chamber (31) of the shooting pot such to define a volume
of the chamber (31) that contains the quantity of material that corresponds to
the material that is necessary to fill the cavity of the mold.

At the beginning the shooting pot (S) is empty (Fig. 12A), the plunger
(40) is at the end of its injection stroke and the motor (10) is in idle mode.
When the non-return valve (V) of the plunger is opened (pushed) by the
pressure of the material, the material flows inside the chamber (31) of the
shooting pot. The supply pressure of the material also determines the
backward stroke of the plunger (40) of the injection plate (7), of the columns

(8) and of the moveable platen (6). Simultaneously, because of the force that
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the motor (10) rotate in opposite direction to the forward direction, until the
encoder (E) of the motor (10) detects the zero position, i.e. when the chamber
(31) of the shooting pot contains a quantity of material sufficient to fill the
cavity of the mold.

Now the PLC sends a command to the motor (10) in order to pass from
the idle step to the torque step, stopping the backward movement of the
plunger (40). At the same time, the cut-off valve (301) of the static mixer (22)
is operated, which cuts the incoming pressure and stops the supply of
material to the shooting pot. As shown in Fig. 11, the cut-off valve (301) is an
integral part of the block of the static mixer (22). However, the cut-off valve
(301) can be separated from the static mixer (22).

The simultaneous action of the motor (10) that stops the stroke of the
plunger and the action of the cut-off valve (301) that stops the supply
guarantee that the volume of the material in the shooting pot (S) is the volume
necessary to fill the cavity of the mold. In fact, without the cut-off valve (301),
the different supply pressure values between the pots filled at different times
would prevent from controlling the volumes further to the volumetric
compression of the material.

Although the machine of the invention is especially suitable for
thermoplastic materials and thermal hardeners (such as liquid silicone
rubber), it is understood that the present invention is extended to an injection
molding machine of any type of fluid material, such as for example waxes for
crayons or candles and also in the food sector (such as chocolate).

Variations and modifications can be made to the present embodiments
of the invention, within the reach of an expert of the field, while still falling

within the scope of the invention.
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Claims

1) An injection molding machine (100, 400) comprising:

- abase (1),

- supports (2) fixed to the base,

- a supply unit (20) fixed to the supports, wherein the fluid material to
be molded is supplied,

- an upper crossbar (3) fixed to the supports (2),

- a plurality of injection nozzles (4) mounted on the upper crossbar (3)
to inject fluid material in corresponding cavities of a mold (200),

- a plurality of shooting pots (S) provided with a chamber (31) and
mounted on the upper crossbar (3), wherein each shooting pot (S) is
connected to the supply unit (20) and to the corresponding injection nozzle (4)
to supply fluid material to the injection nozzle,

- at least one injection plate (7) slidingly mounted in vertical position
between said supports (2) and supporting at least one actuator (40, 41) that
operates inside the shooting pot (S) to push the fluid material towards the
injection nozzles (4),

- actuation means (10, 13, 14, 15, 6, 8, 10, 300, 14, 15, 6, 8) to move
said at least one injection plate (7) in such manner to transfer the fluid
material from the shooting pots to the injection nozzles,

wherein said shooting pots (S), said at least one injection plate (7) and
said actuators (40, 41) are separated and independent from the mold (200),

characterized in that it comprises

adjustment means (50; E, PLC) adapted to adjust the volume of the
chamber (31) of each shooting pot according to the quantity of material to be
injected in the corresponding cavity of the mold.

2) The injection molding machine (400) of claim 1, wherein said
actuation means comprise at least one electrical motor (10) and said
adjustment comprise at least one encoder (E) connected to the electrical
motor to detect the position of the driving shaft of the electrical motor and a

programmable logic control (PLC) wherein a zero position value is set , which
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corresponds to the position of the actuator (40) inside the chamber (31) of the
shooting pot such to define a volume of the chamber (31) adapted to contain
a quantity of material corresponding to the material necessary to fill the cavity
of the mold, said programmable logic control (PLC) controlling the actuation
of the electrical motor (10) when said encoder (E) detects said zero position
value set in the programmable logic control (PLC).

3) The injection molding machine (400) of claim 2, also comprising at
least one cut-off valve (301) disposed in said supply unit (2) in such manner
to block the supply of material towards said shooting pots (S), said cut-off
valve (301) being closed by said programmable logic control (PLC) when said
encoder (E) detects the zero value set in the programmable logic control
(PLC).

4) The injection molding machine(400) of any one of the preceding
claims, comprising a number of injection plates (7) equal to the number of
shooting pots and said actuation means comprising a number of electrical
motors (10) equal to the number of injection plates (7) wherein each electrical
motor (10) independently actuates the corresponding injection plate.

5) The injection molding machine (400) of any one of the preceding
claims, wherein said actuation means (10, 300, 14, 15, 6, 8) comprise an
electrical motor (10) driving into rotation a gear motor (13) that makes a
thread screw (14) rotate into a scroll (15) fixed to a moveable platen (6)
connected by means of columns (8) to said injection plate (7).

6) The injection molding machine (100) of claim 1, wherein each
actuator (40, 41) comprises a plunger (40) slidingly mounted in the chamber
(31) of the shooting pot and a stem (41) coming out of the shooting pot (S)
and said adjustment means (50) comprise a plurality of first sleeves (50)
mounted on a stationary platen (5) fixed to the supports (2) of the machine
and having an upper edge (50a) extending inside the chamber (31) of the
shooting pot to act as stop for the plunger (40) stopped against said upper
edge (50a) of the first sleeve.

7) The injection molding machine (100) of claim 6, wherein said stem

(41) of the plunger is slidingly mounted inside said first sleeve (50).
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8) The injection molding machine (100) of claim 6 or 7, wherein said
first sleeve (50) ) is a micrometer ring that can be adjusted in position in such
manner to adjust the stroke of said plunger (40).

9) The injection molding machine (100) of any one of claims 6 to 8,
wherein said stationary platen (4) is disposed under said at least one injection
plate (7) and said first sleeve (50) goes through said at least one injection
plate (7).

10) The injection molding machine (100) of any one of claims 6 to 9,
comprising a plurality of second sleeves (51) supported by said at least one
injection plate (7) and slidingly mounted on said first sleeves (50), each
second sleeve (51) having a stop surface (51a) adapted to stop against said
plunger (40) to push the plunger and transfer the fluid material from the
shooting pots to the injection nozzles.

11) The injection molding machine (100) of claim 1, and any one of
claims 6 to 10, comprising only one injection plate (7) and wherein said
actuation means comprise only one electrical motor (10) that actuates said
injection plate.

12) The injection molding machine (100) of claim 1, and any one of
claims 6 to 11, wherein said actuation means (10, 13, 14, 15, 6, 8) comprise a
motor (10) that drives into rotation a belt (13) that makes a thread screw (14)
rotate inside a scroll (15) fixed to a moveable platen (6) connected by means
of columns (8) to said injection plate (7).

13) The injection molding machine (100; 400) of any one of the
preceding claims, wherein each actuator (40, 41) comprises a plunger (40)
slidingly mounted in the chamber (31) of the shooting pot and a stem (41)
coming out of the shooting pot (S); and said plunger (40) being provided with
a chamber (43) in communication with the chamber (31) of the shooting pot
and with a duct (44) that extends in the stem and is connected with the supply
unit (20) to transfer the fluid material from the supply unit (20) to the chamber
(31) of the shooting pot.

14) The injection molding machine (100; 400) of claim 13, comprising a

non-return valve (V) disposed inside each plunger (40) between the chamber
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(43) of the plunger and the duct (44) of the plunger stem to transfer the
material only from the stem duct towards the plunger chamber.

15) The injection molding machine (100; 400) of claim 13 or 14,
comprising a flexible hose (47) that connects the duct (44) of the stem of each

5 plunger to said supply unit (20).

16) The injection molding machine (100; 400) of any one of the
preceding claims, wherein said supply unit (20) comprises a plurality of static
mixers (22) to mix the fluid material to be molded with coloring agents, each

static mixer (22) being connected to the corresponding shooting pot (S).
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