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MOLD LUBRICATING HEAD WITH NOZZLE SETTING SYSTEM

A lubricating head (18) for molds comprises a

plurality of nozzles (20) and, for each nozzle (20), a driv-
able drivingmanagementvalve (35) that allows individual

nozzles of a matrix (M) or region (R) to be selected and

acti

vated individually in order to meet various production

requirements.
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Description
Prior art

[0001] The presentinvention relates to the field of ma-
chines and equipment for molding metal materials. In par-
ticular, the subject of the presentinvention is a lubricating
head for dispensing a lubricating fluid onto the surface
ofthe mold. The invention s also applicable to the plastics
molding industry.

Background of the invention

[0002] Asisknown,aninjection molding machine com-
prises a fixed plane carrying a first half-mold and a mov-
able plane carrying a second half-mold. Each half-mold,
onitsinnerface, has a plurality of cavities which, coupling
with those of the other half-mold, form the imprints cor-
responding to the pieces to be molded.

[0003] At each molding cycle, the movable plane
moves closer to the fixed plane until the two half-molds
are coupled (closed mold), and, after injecting molten
material and waiting a predetermined time interval, the
movable plane moves away from the fixed plane, allow-
ing the extraction of the parts (open mold).

[0004] When the mold is open, it is necessary to dis-
pense a lubricating fluid (sometimes also a coolant) on
the inner faces of the half-molds, the action of which is
essential for the correct extraction of the pieces in the
next cycle.

[0005] To dispense the lubricating fluid, usually com-
posed of a liquid part and air, a lubricating head is used
which, placed between the two half-molds when the mold
is open, dispenses a plurality of jets, in a manner oriented
toward the faces of the half-molds. For this purpose, the
lubricating head comprises a plurality of nozzles.
[0006] When production requirements change, for ex-
ample when a mold is changed, and it becomes neces-
sary, for example, to modify the number and the position
of the nozzles from which the fluid is to be dispensed,
the heads currently known require long set-up times,
which are necessary for disassembling the head, modi-
fying the position of the nozzles or changing the config-
uration thereof, and reassembling the head.

Object of the invention

[0007] Itisthe object of the presentinvention to provide
a lubricating head for molds equipped with a nozzle set-
ting system that meets the industry requirements and
overcomes the drawbacks discussed above with refer-
ence to the prior art.

[0008] This objectis achieved by a lubricating head for
molds according to claim 1. The dependent claims dis-
close further advantageous embodiments of the inven-
tion.
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Brief description of the drawings

[0009] The features and advantages of the lubricating
head according to this invention will be apparent from
the description below, given by way of non-limiting ex-
ample according to the figures in the appended drawings,
wherein:

- Fig. 1is a diagram of a molding assembly equipped
with a lubricating head;

- Fig. 2 is a diagram of a matrix arrangement of the
nozzles of the lubricating head;

- Fig. 3 is a diagram of a region arrangement of the
lubricating head nozzles;

- Fig. 4, 4a, 5, 5a, and 6 are diagrams of nozzles of
the lubricating head;

- Fig. 7 is a functional diagram of a lubricating appa-
ratus according to an embodiment of the present in-
vention;

- Fig. 8 is a functional diagram of a lubricating appa-
ratus according to another embodiment of the
present invention;

- Fig. 9 shows the diagram in Fig. 8 with an example
of a setting of the nozzles;

- Fig. 10 is a diagram of a lubricating and/or cooling
apparatus according to yet another embodiment of
the present invention.

Detailed description of the invention

[0010] Referring to Fig. 1, an assembly for molding
metal materials, such as for injection molding, is collec-
tively indicated with 1. The assembly 1 comprises, for
example, a press 2 comprising a base 4, a fixed plane
6, and a movable plane 8 supported by the base 4. The
fixed plane 6 supports a first half-mold 10 and the mov-
able plane 8 supports a second half-mold 12; the two
half-molds comprise a mold. Each half-mold 10, 12 on
the respective inner face 10a, 12a has a plurality of cav-
ities which, coupling with the cavities of the other half-
mold when the mold is closed, form imprints of the parts
to be molded.

[0011] The assembly 1 further comprises a lubricator
14 for dispensing jets of lubricating fluid and/or coolant
onto the inner faces 10a, 12a of said half-molds 10, 12;
the lubricator 14 comprises a column 16 and a lubricating
head 18, suspended from the column 16. The lubricator
14 is configured to move the head 18 so as to arrange it
between the half-molds 10, 12 when the mold is open
(working configuration of the lubricator).

[0012] Preferably, the head 18 comprises a head body
18b comprising a regular solid, for example a parallele-
piped, having a plurality of head faces 18a, wherein at
least one head face 18a, in the working configuration,
faces an inner face 10a, 12a of the mold.

[0013] The head 18 comprises a plurality of nozzles
20 arranged on at least one of said head faces 18a; each
nozzle 20 is adapted to deliver a jet of fluid, typically com-
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prising a liquid portion and air, which together form a
nebulized product intended to be deposited on the inner
faces 10a, 12a of the half-molds 10, 12.

[0014] With reference to Fig. 2, on one of said head
faces 18a, the arrangement of the nozzles is assimilable
to a nozzle matrix M provided with m rows and n columns.
Each position of the matrix M corresponds to a nozzle
Uij, wherein "i" is the row number (with i=1...m) and "j" is
the column number (withj=1...n). Forexample, the nozzle
U11 is the nozzle that covers the position (1,1) corre-
sponding to the row 1 and the column 1.

[0015] In general, however, the arrangement of the
nozzles Uij on the head face 18a of the head 18 need
not be in rows and columns; in other words, the matrix
M remains associated with a region of the head face, and
the identification of the nozzle Uij is carried out with ref-
erence to that region. Referring to Fig. 3, for example,
on the head face 18a, the region R is identified in which
nozzles Uij are present. In this context, the nozzle U11
is the nozzle that covers the position (1,1), corresponding
to row 1 and column 1 of the region R.

[0016] According to a first embodiment (Fig. 4; nozzle
NC), a nozzle 20 has a liquid port 22 for the outlet of the
jet of liquid, an air port 24 for the outlet of the jet of pres-
surized air, a driven liquid valve 22a, a nozzle driving line
22b for driving the liquid valve 22a, a nozzle liquid line
22c for supplying the pressurized liquid, and a nozzle air
line 24c for supplying the pressurized air. The nozzle
liquid line 22c is suppliable by a nozzle liquid connection
22’ and is connectable to the liquid port 22, and the liquid
valve 22a, which is normally closed and adapted to switch
from the closed to the open configuration, is operational
therebetween; the nozzle driving line 22b is supplied by
a driving connection nozzle 23 and is connected to the
liquid valve 22a to drive it from the closed to the open
configuration; the nozzle air line 24c is suppliable by a
nozzle air connection 24’ and is directly connected to the
air port 24.

[0017] According to another embodiment (Fig. 5; noz-
zle NO), the liquid valve 22a’ is normally open and adapt-
ed to switch from the open configuration to the closed
configuration; the nozzle driving line 22b is connected to
the liquid valve 22a’ to drive it from the open configuration
to the closed configuration.

[0018] According to yet another embodiment (Fig. 6;
nozzle GZ NC), the nozzle 20 comprises, moreover, a
driven air valve 24a; the nozzle airline 24c is connectable
to the air port 24, and the air valve 24a, which is normally
closed and adapted to switch from the closed to the open
configuration, is operational therebetween; the nozzle
driving line 22b is also connected to the air valve 24a to
drive it from the closed to the open configuration.
[0019] According to a first embodiment (Fig. 7), the
head 18 comprises a head liquid line 32 connected to
the nozzle liquid connections 22’ of all the nozzles 20 of
the head face 18a of the head 18 and a head air line 34
connected to the nozzle air connections 24’ of all the
nozzles 20 of the head face 18a of the head 18.
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[0020] A main liquid valve 32a, placed upstream of the
head liquid line 32, is adapted to be electrically controlled
to open or close the pressurized liquid supply to the head
liquid line 32. Similarly, a main air valve 34a, placed up-
stream of the head air line 34, is adapted to be electrically
controlled to open or close the pressurized air supply to
the head air line 34.

[0021] Further, the head 18 comprises a plurality of
first head driving branches 33, wherein each first head
driving branch 33 is a driving line connectable to the re-
spective liquid valve 22a of a plurality of nozzles 20, for
example, all the nozzles of a predetermined row of a ma-
trix M configuration or a region R configuration.

[0022] Further, first head driving valves 33a are pro-
vided, wherein each firsthead driving valve 33ais located
upstream of a respective first head driving branch 33 and
adapted to be electronically controlled to open or close
the supply of driving fluid to said first head driving branch
33.

[0023] Further, the head 18 comprises, foreach nozzle
20, a driving management valve 35 arranged between
each first head driving branch 33 and the liquid valve 22a
of the respective nozzle 20, e.g., normally closed and
adapted to switch into an opening configuration to place
said first head driving branch 33 in communication with
the liquid valve 22a to drive it to open.

[0024] Further, the head 18 comprises a plurality of
second head driving branches 37, wherein each second
head driving branch 37 is a driving line connected to the
driving management valves 35 of a plurality of nozzles
20, e.g., all the nozzles of a predetermined column of a
matrix M configuration or a region R configuration.
[0025] Inotherwords,if the nozzles of a predetermined
row comprise a first plurality of nozzles and the nozzles
of a predetermined column comprise a second plurality
of nozzles, said first plurality of nozzles and said second
plurality of nozzles have at least one nozzle in common.
[0026] Moreover, second head driving valves 33b are
provided, wherein each second head driving valve 33b
is placed upstream of a respective second head driving
branch 37 and adapted to be electronically controlled to
open or close the driving fluid supply to said second head
driving branch 37.

[0027] In normal use of the head 18 in said embodi-
ment, starting with an initial configuration wherein the
main liquid valve 32a is closed, the air main valve 34ais
closed, all first head driving valves 33a are closed, and
all second head driving valves 33b are closed, the main
air valve 34a may be opened, causing air to be blown
from the air ports 24 of all the nozzles 20, which is some-
times desired for cleaning the half-mold.

[0028] Alternatively or subsequently, the main liquid
valve 32a may be opened to put pressure on the head
liquid line 32; however, as long as there is no driving of
the liquid valves 22a of the nozzles 20, no dispensing of
the liquid will occur. The opening of a predetermined first
head driving valve 33a allows for pressurizing and sup-
plying driving fluid to a respective firsthead driving branch
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33, which is intercepted, upstream of the respective noz-
zles 20, by the respective driving management valves
35, so that, as long as there is no driving of the driving
management valves 35, there is no opening of the re-
spective liquid valves 22a. Finally, the opening of a pre-
determined second head driving valve 33b allows for the
respective driving management valves 35 to be driven
to open, and this allows for the liquid valves 22a of the
nozzles 20 supplied by the first head driving branch 33
corresponding to the first open head driving valve 33a to
open.

[0029] In other words, such a system allows liquid to
be dispensed from a predetermined nozzle Uij by open-
ing the i-th first head driving valve 33a and the j-th second
head driving valve 33b. As a result, by combining the
openings of the first head driving valves 33a and the sec-
ond head driving valves 33b, it is possible to select indi-
vidually the nozzles of an entire matrix M or region R to
be enabled for liquid dispensing according to the require-
ments.

[0030] In still other words, the head setting method
comprises:

a) actuating the first head driving valve 33a for fluidly
selecting the first plurality of nozzles (20);

b) actuating the second head driving valve 33b for
fluidly selecting the second plurality of nozzles (20);
c) said predetermined common nozzle being thus
identified and activated for dispensing a lubricating
and/or cooling fluid.

[0031] Thenozzles 20 mentioned above are of the noz-
zle type NC; according to a variant, said nozzles are of
the nozzle type NO.

[0032] According to yet another embodiment (Fig. 8),
each nozzle 20 comprises an air valve 24a (nozzle GZ
NO, Fig. 6), which is connectable to the first head driving
branch 33 by means of the respective driving manage-
ment valve 35, which in turn may be drivable by the sec-
ond head driving branch 37.

[0033] This allows the jet of air to be controlled by the
air port 24 of the nozzle 20, together with the jet of liquid.
Obviously, by keeping the main liquid valve 32a closed
and opening the main air valve 34a, air-only blowing may
be performed on the mold, using the individually selected
nozzles.

[0034] In general, in all of the aforesaid embodiments,
to some nozzles 20 or to the nozzle seats of the head to
which said nozzles are applied, if not used, special caps
are applied that prevent the outflow of liquid and air, even
though they are connected to the supply lines.

[0035] The driving management valve 35 is a driven
check valve, suitable for maintaining pressure in the driv-
ing line to which itis connected downstream, even when
the driving fluid supply from the respective first head driv-
ing valve 33a ceases, and when the command coming
from the respective second head driving valve 33b to
drive to open ceases, since said downstream driving line
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is not connected to the drain.

[0036] This allows a head 18 to be quickly set up for
lubrication and/or cooling of a mold by means of succes-
sive activations of the first head driving valves 33a and
of the second head driving valves 33b.

[0037] For example, with reference to Fig. 9, it is as-
sumed that the nozzles U11, U13, U22, U24, U31, U33,
U34, U42, and U43 must be activated. While the main
liquid valve 32ais closed, the main air valve 34ais closed,
and the main driving line 39 is pressurized:

- the 1st second head driving valve 33b, the 1st first
head driving valve 33a, and the 3rd first head driving
valve 33a are activated; when these valves are then
deactivated, the driving of the nozzles U11 and U31
remains active and pressurized by virtue of their re-
spective driving management valves 35;

- the 2nd second head driving valve 33b, the 2nd first
head driving valve 33a and the 4th first head driving
valve 33a are activated; when said valves are then
deactivated, the driving of the nozzles U22 and U24
remains active and pressurized by virtue of their re-
spective driving management valves 35;

- the 3rd second head driving valve 33b, the 1st first
head driving valve 33a, the 3rd first head driving
valve 33a, and the 4th first head driving valve 33a
are activated; when these valves are then deactivat-
ed, the driving of the nozzles U31, U33 and U34 re-
mains active and pressurized by virtue of their re-
spective driving management valves 35;

- the 4th second head driving valve 33b, the 2nd first
head driving valve 33a, and the 3rd first head driving
valve 33a are activated; when these valves are then
deactivated, the driving of the nozzles U42 and U43
remains active and pressurized by virtue of their re-
spective driving management valves 35.

[0038] By then operating the main liquid valve 32a and
the main air valve 34a at the beginning of each molding
cycle, it is possible to spray the surface of the mold with
a nebulized jet.

[0039] Ultimately, the setting method of the presentin-
vention is executable by a head 18

- wherein said head 18 comprises:

a) a first plurality of nozzles 20 fluidly selectable
for activation by actuating a first head driving
valve 33a;

b) a second plurality of nozzles 20 fluidly se-
lectable for activation by actuating a second
head driving valve 33b, wherein said first plural-
ity of nozzles and said second plurality of noz-
zles have at least one predetermined nozzle in
common;

- and wherein the method comprises:
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a) actuating the first head driving valve 33a for
fluidly selecting the first plurality of nozzles 20;
b) actuating the second head driving valve 33b
for fluidly selecting the second plurality of noz-
zles 20;

c) said predetermined nozzle in common being
thus identified and activated for dispensing a lu-
bricating and/or cooling fluid.

[0040] Accordingto an embodiment of the head, using
anozzle NO (Fig. 4), an air valve 24" is placed upstream
of the nozzle 20 (Fig. 4a); similarly, using a nozzle NC
(Fig. 5), an air valve 24" is placed upstream of the nozzle
20 (Fig. 5a).

[0041] A lubricating apparatus (Fig. 10) comprises the
lubricator 14 described above, valve means 90 compris-
ing the first head driving valves 33a, the second head
driving valves 33b, the main liquid valve 32a and the main
air valve 34a, and a management device 100, which is
operationally connected to the lubricator and valve
means 90 for managing lubricator operations.

[0042] The management device comprises electronic
management means 105 adapted to be configured or
programmed, for example by software, for the pro-
grammed actuation of the main liquid valve 32a, the main
air valve 34a, the first head driving valves 33a and the
second head driving valves 33b. For example, said elec-
tronic management means comprise a microchip or a
dedicated circuit board.

[0043] Preferably, moreover, the management device
100 comprises storage means 110 adapted to store data
identifying a predetermined mold and setting data for
identifying the nozzles to be activated for lubricating or
cooling said predetermined mold.

[0044] The storage means 110 are operationally con-
nected with the electronic management means and, pref-
erably, with the lubricator 14, so that, when a predeter-
mined mold is reused, the nozzles identified by the setting
data are automatically activated by the electronic man-
agement means 105.

[0045] According to another aspect of the invention,
the management device 100 comprises temperature de-
tection means 115 adapted to detect the temperature at
a plurality of discrete locations identified on the face of a
half-mold by defining temperature data comprising a tem-
perature matrix T wherein each discrete location on the
face of the half-mold corresponds to the detected tem-
perature.

[0046] The managementdevice 100 further comprises
processing means 120 adapted to process the temper-
ature matrix T and generate nozzle setting data to define
which nozzles to activate in order to achieve optimal lu-
brication or cooling of the half-mold.

[0047] The processing means 120 are operationally
connected to the electronic management means 105 to
activate the nozzles identified by the setting data during
the lubrication and/or cooling cycles performed between
molding cycles.
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[0048] Innovatively, the head with a nozzle setting sys-
tem according to the present invention meets the needs
of the industry and overcomes the drawbacks discussed
above with reference to the prior art.

[0049] Advantageously, for example, the head allows,
when setting the nozzles, to work remotely, eliminating
the need for the operator to physically intervene on the
head.

[0050] Advantageously, moreover, the head allows for
nozzle setting operations to be performed quickly and
the preferred setting for a predetermined mold to be
stored so that it may be recalled in subsequent opera-
tions.

[0051] According to another advantageous aspect, the
head according to the invention allows for predetermined
and automatic nozzle cleaning cycles to be carried out.
[0052] According to yet another advantageous aspect,
the head according to the invention allows for working
together with a thermo-detection system operating on
the mold, to coordinate and optimize the lubrication and
cooling of the molds.

[0053] Itis clearthat a person skilled in the art, in order
to satisfy current needs, could make modifications to the
head described above, said modifications all being con-
tained within the scope of protection defined in the fol-
lowing claims.

Claims

1. Alubricating and/or cooling apparatus for a molding
machine for metal materials, comprising:

A)alubricator (14) comprising alubricating head
(18) comprising:

i) a head body (18b) having a head face
(18a);

ii) a plurality of nozzles (20), wherein each
nozzle (20) is applicable to the body face
(18a) and has a liquid port (22) and an air
port(24),adrivable liquid valve (22a), anoz-
zle driving line (22b) for driving the liquid
valve (22a), a nozzle liquid line (22c) for
supplying the pressurized liquid and a noz-
zle air line (24c) for supplying the pressu-
rized air, wherein the liquid valve (22a) is
operational between the nozzle liquid line
(22c) and the liquid port (22), the nozzle
driving line (22b) is connected to the liquid
valve (22) to drive it, and the nozzle air line
(24c) is connectable to the air port (24);

iii) a head liquid line (32) connected to the
nozzles (20)for supplying the respective lig-
uid ports (22), ahead air line (34) connected
to the nozzles (20) for supplying the respec-
tive air ports (24);

iv) a plurality of first head driving branches
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(33), wherein each first head driving branch
(33) is a driving line connectable to the re-
spective liquid valve (22a) of a first plurality
of nozzles (20);

v) for each nozzle (20), a drivable driving
management valve (35), operational be-
tween each first head driving branch (33)
and the liquid valve (22a) of the respective
nozzle (20);

vi)a plurality of second head driving branch-
es (37), wherein each second head driving
branch (37) is a driving line connected to
the driving management valves (35) of a
second plurality of nozzles (20), said first
plurality of nozzles and said second plurality
of nozzles having at least one nozzle in
common;

B) valve means (90) comprising:

i) a plurality of first head driving valves (33a),
wherein each first head driving valve (33a)
is placed upstream of arespective firsthead
drivingbranch (33) andis electronically con-
trollable for supplying the driving fluid to said
respective first head driving branch (33);
i) a plurality of second head driving valves
(33b), wherein each second head driving
valve (33b) is placed upstream of a respec-
tive second head driving branch (37) and is
electronically controllable for supplying the
driving fluid to said second head driving
branch (37);

iii) @ main liquid valve (32a) placed up-
stream of the head liquid line (32) and elec-
trically controllable for opening or closing
the supply of pressurized liquid to the head
liquid line (32), and a main air valve (34a)
placed upstream of the head air line (34)
and electrically controllable for opening or
closing the supply of pressurized air to the
head air line (34).

An apparatus according to claim 1, wherein each
nozzle (20) comprises a drivable air valve (24a), op-
erational between the nozzle air line (24c) and the
air port (24), wherein the nozzle driving line (22b) is
also connected to the air valve (24a) to drive it.

An apparatus according to claim 1, comprising, for
each nozzle (20), a drivable air valve (24a), outside
the respective nozzle (20), operational between the
nozzle air line (24C) and the air port (24), wherein
the nozzle driving line (22b) is also connected to the
air valve (24a) to drive it.

An apparatus according to any one of the preceding
claims, wherein the driving management valve (35)
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is a driven check valve.

An apparatus according to any one of the preceding
claims, comprising a management device (100) for
managing the lubrication and/or cooling operations.

An apparatus according to claim 5, wherein the man-
agement device (100) comprises electronic man-
agement means (105) adapted to be configured or
programmed for the programmed actuation of the
main liquid valve (32a), the main air valve (34a), the
first head driving valves (33a) and the second head
driving valves (33b) as a function of setting data de-
fining the nozzles to be activated.

An apparatus according to claim 6, wherein the man-
agement device (100) comprises storage means
(110) adapted to store identification data of a prede-
termined mold and setting data of the nozzles cor-
responding to said predetermined mold for identify-
ing the nozzles to be activated for said predeter-
mined mold.

An apparatus according to claim 5 or 6, wherein the
management device (100) comprises:

- temperature detection means (115) adapted
to detect the temperature of a plurality of prede-
termined discrete positions on the face of a half-
mold, defining temperature data consisting of a
temperature matrix (T), wherein the detected
temperature corresponds to each discrete posi-
tion of the face of the half-mold; and

- processing means (120) adapted to process
the temperature matrix (T) and generate setting
data of the nozzles for defining the nozzles to
be activated in order to obtain an optimum lubri-
cation and/or cooling of the half-mold as a func-
tion of the detected temperatures.

9. A method for setting a lubrication and/or cooling ap-

paratus for a molding machine for metal materials,

- said apparatus according to any of the preced-
ing claims;
- wherein the method comprises:

a) actuating the firsthead driving valve (33a)
for fluidly selecting the first plurality of noz-
zles (20);

b) actuating the second head driving valve
(33b) for fluidly selecting the second plural-
ity of nozzles (20);

c) said predetermined nozzle in common
being thus identified and activated for sup-
plying a lubricating and/or cooling fluid.

10. A method for setting a lubrication and/or cooling
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head (18) for a molding machine for metal materials,
- wherein said head (18) comprises:

a) a first plurality of nozzles (20) selectable 5
for activation by actuating a first head driv-

ing valve (33a);

b) a second plurality of nozzles (20) selecta-

ble for activation by actuating a second
head driving valve (33b), wherein said first 10
plurality of nozzles and said second plurality

of nozzles have at least one predetermined
nozzle in common;

- and wherein the method comprises: 15
a)actuating the firsthead driving valve (33a)
for fluidly selecting the first plurality of noz-
zles (20);
b) actuating the second head driving valve 20
(33b) for fluidly selecting the second plural-
ity of nozzles (20);
c) said predetermined nozzle in common

being thus identified and activated for dis-
pensing a lubricating and/or cooling fluid. 25
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