US 20170348887A1

a2y Patent Application Publication o) Pub. No.: US 2017/0348887 A1

a9y United States

VEQUE et al. 43) Pub. Date: Dec. 7, 2017
(54) SUPPLY DEVICE FOR A MOLDING DEVICE, B29C 45/18 (2006.01)
MOLDING LINE AND METHOD FOR B29K 105/00 (2006.01)
CONTROLLING SAID MOLDING LINE (52) US. CL
CPC ... B29C 45/77 (2013.01); B29C 45/1866

(71) Applicant: ESSILOR INTERNATIONAL
(COMPAGNIE GENERALE
D’OPTIQUE), Charenton-le-Pont (FR)

(72) Inventors: Eric VEQUE, Charenton-le-Pont (FR);
Hervé GENTILS, Charenton-le-Pont
(FR)

(73) Assignee: ESSILOR INTERNATIONAL
(COMPAGINE GENERALE
D’OPTIQUE), Charenton-le-Pont (FR)

(21) Appl. No.: 15/524,877

(22) PCT Filed: Oct. 30, 2015

(86) PCT No.: PCT/FR2015/052938
§ 371 (e)(D),
(2) Date: May 5, 2017

(30) Foreign Application Priority Data

Nov. 6, 2014 (FR) e 1460738
Publication Classification

(51) Imt. ClL
B29C 45/77 (2006.01)
B29D 11/00 (2006.01)

30 30 3

(2013.01); B29C 45/1808 (2013.01); B29D
11/00432 (2013.01); B29C 2045/1891
(2013.01); B29C 2945/76056 (2013.01); B29C
2945/76832 (2013.01); B29K 2105/0002
(2013.01); B29C 2945/76545 (2013.01)

(57) ABSTRACT

The invention relates to a device (1) for supplying at least
one molding device (2) with a polymerizable mixture of at
least two reactants.

According to the invention, said supply device comprises: a
buffer tank (10) suitable for receiving said polymerizable
mixture via an inlet (101) of said buffer tank, a supply circuit
(11), looped with said buffer tank, to convey the polymer-
izable mixture to an inlet (110) of said at least one molding
device and including, beyond said inlet of the molding
device, a return pipe (115) connected to the inlet of the buffer
tank for sending a portion of the polymerizable mixture from
said return pipe, and a filling pipe (42) of said buffer tank,
connected to said inlet of said buffer tank, separate from the
return pipe, wherein said buffer tank is also suitable for
receiving said polymerizable mixture or at least one of said
reactants from said filling pipe.
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SUPPLY DEVICE FOR A MOLDING DEVICE,
MOLDING LINE AND METHOD FOR
CONTROLLING SAID MOLDING LINE

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates in a general manner
to the field of the molding of polymerizable, notably reac-
tive, mixtures.

[0002] It relates in particular to a supply device for sup-
plying at least one molding device with a polymerizable
mixture comprising at least two reactants.

[0003] It also relates to a molding line comprising, in
fluidic communication from upstream to downstream in the
direction of fluid flow, a reactant dispensing device, a device
for mixing said reactants so as to obtain a polymerizable
mixture, and a supply device.

[0004] Finally, it relates to a method for controlling such
a molding line.
[0005] It finds particularly advantageous, but not exclu-

sive, application for the manufacturing of transparent optical
articles such as optical, in particular ophthalmic, blanks and
lenses, and notably blanks of lenses for spectacles and
sunglasses or vision correcting spectacles.

TECHNOLOGICAL BACKGROUND

[0006] In order to simultaneously supply several molds of
a molding device from a single supply device, notably with
a reactive polymerizable mixture, a person skilled in the art
is faced with various problems.

[0007] One major problem consists in ensuring that all of
the molds are supplied satisfactorily under stable conditions,
these conditions depending, inter alia, on the pressure at the
inlet of the molding device, on the pressure at the inlet of the
molds, on the supply volume, or on the viscosity of the
mixture received by the molds, notably in the case of a
reactive polymerizable mixture.

[0008] The problem of supplying several molds simulta-
neously from one supply device has already been addressed
in the past.

[0009] However, the existing supply devices are fre-
quently complex and expensive since they provide indi-
vidual commands relating to each of the molds of the
molding device.

[0010] Moreover, in the prior art molding devices, the
stability of supply, when it is obtained, is associated with a
significant loss of molding material.

[0011] Thus, the patent FR2407805 discloses a molding
line in which, in order to supply a plurality of molds of a
molding device, it is necessary, in the supply device, to
associate with each mold a control element for regulating the
supply of the mold with molding material.

[0012] Supply devices for supplying molds with a polym-
erizable mixture are also known from the documents
FR2856007 and U.S. Pat. No. 5,435,943.

SUBJECT OF THE INVENTION

[0013] In order to remedy the abovementioned situation of
the prior art, the present invention proposes supplying one or
more molding devices, each of which comprises a plurality
of molds, by means of a single supply device, which makes
it possible to regulate the pressure at the inlet of the molding
devices and at the inlet of the molds, and to recover the
molding material that is not used.
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[0014] The invention also relates to a molding line having
this supply device.

[0015] The invention also proposes a method for control-
ling the molding line incorporating a supply device accord-
ing to the invention.

[0016] More particularly, the invention proposes a supply
device for supplying at least one molding device with a
polymerizable mixture, said supply device comprising, from
upstream to downstream, a buffer tank designed to receive
said polymerizable mixture through an inlet of said buffer
tank, and a supply circuit looped with this buffer tank in
order, in sequence, to feed the polymerizable mixture to an
inlet of said at least one molding device and return some of
the polymerizable mixture into the buffer tank via a return
line.

[0017] The expression “in sequence” means that some of
the polymerizable mixture is returned to the buffer tank
downstream of said inlet of said at least one molding device.
[0018] More specifically, the invention relates to a supply
device for supplying at least one molding device with a
polymerizable mixture of at least two reactants, said supply
device comprising:

[0019] a buffer tank designed to receive said polymeriz-
able mixture through an inlet of said buffer tank,

[0020] a supply circuit, looped with this buffer tank, for
feeding the polymerizable mixture to an inlet of said at least
one molding device and comprising, beyond said inlet of the
molding device, a return line connected to the inlet of the
buffer tank in order to return some of the polymerizable
mixture into the buffer tank, said buffer tank being designed
to receive said polymerizable mixture from said return line,
and

[0021] a filling line for filling said buffer tank, said filling
line being connected to said inlet of this buffer tank, being
separate from the return line, said buffer tank (10) also being
designed to receive said polymerizable mixture or at least
one of said reactants from said filling line.

[0022] Thus, the buffer tank provided in the invention
advantageously makes it possible to limit the losses of
polymerizable mixture, for example when it is necessary to
purge or clean the supply device.

[0023] Furthermore, the supply device according to the
invention provides a looped supply circuit which makes it
possible to provide consistency in the characteristics of the
polymerizable mixture, notably in terms of viscosity, this
being a key element that makes it possible to improve the
quality of polymerized lenses.

[0024] By virtue of the invention, the reactive polymeriz-
able mixture is always in motion, for example by means of
a pump provided to operate with a continuous or constant
flow rate, thereby advantageously increasing the stability of
the viscosity of the reactive polymerizable mixture.

[0025] Further non-limiting and advantageous features of
the supply device according to the invention are as follows:
[0026] the supply circuit comprises a pressure regulating
means that is designed to regulate the pressure at the inlet of
said at least one molding device, said pressure regulating
means being positioned on the return line of the supply
circuit, downstream of said inlet of the molding device and
upstream of the inlet of the buffer tank;

[0027] the buffer tank comprises a checking means for
checking the level of polymerizable mixture that it contains;
[0028] the supply circuit comprises a pump for supplying
said at least one molding device from the buffer tank, said
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pump being designed to operate with a continuous flow rate,
preferably a constant flow rate;

[0029] said at least one molding device has one or more
molds, and an injection means suited to each of said molds,
which may comprise an on/off valve at its inlet;

[0030] the molding device is a device for molding oph-
thalmic lenses.
[0031] The invention also proposes a molding line com-

prising, in fluidic communication from upstream to down-
stream in the direction of fluid flow, a dispensing device for
dispensing at least two different precursor reactants of the
polymerizable mixture, and a supply device according to the
invention.

[0032] Further non-limiting and advantageous character-
istics of the molding line according to the invention are as
follows:

[0033] the dispensing device for dispensing said different
reactants comprises two separate dispensing lines for con-
ducting said different reactants to the supply device, and
comprises, on each dispensing line, a flow rate regulating
means for conducting said different reactants in selected
quantities into said supply device;

[0034] between said dispensing device and said supply
device, a mixing device for mixing said different reactants
supplying said filling line with polymerizable mixture is
provided;

[0035] the supply device has an additional filling line, said
dispensing device directly supplying each filling line with
one of said reactants of the polymerizable mixture;

[0036] the molding line also comprises, upstream of said
dispensing device for dispensing said different reactants, a
storage device for storing said different reactants, having a
storage tank, each storage tank storing one of said different
reactants, and supplying a separate dispensing line contained
in the dispensing device for conducting said different reac-
tant to the supply device;

[0037] the storage device also comprises a separate
standby tank per reactant, in order to ensure that the dis-
pensing device is supplied with reactants as a backup to the
initial storage tanks;

[0038] the molding line also comprises at least one mold-
ing device connected to the supply circuit via an inlet of said
molding device in order to be supplied with polymerizable
mixture.

[0039] Thus, according to the invention, that part of the
molding line that is situated upstream of the mixing device
or of the supply device is not soiled by the polymerizable
mixture. This makes it possible to significantly reduce the
quantity of cleaning solvent used.

[0040] Moreover, the quantity of polymerizable mixture
output by the molding device is adapted to the filling of the
molds, thereby making it possible to make savings with
regard to the quantities of reactants used; a smaller quantity
of reactants is lost from the containers when cleaning is
necessary.

[0041] The invention also proposes a method for control-
ling a molding line according to the invention, which
comprises a step of checking the level of polymerizable
mixture in the buffer tank in order, if the level of polymer-
izable mixture in the buffer tank reaches a given lower limit
value, to act on the dispensing device so as to increase the
introduction of the reactants or of the polymerizable mixture
into the buffer tank through the filling line, and, if the level
of polymerizable mixture reaches a given upper limit value,
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to act on the dispensing device so as to slow down or even
stop the introduction of the reactants or of the polymerizable
mixture into the buffer tank through the filling line.

[0042] Another non-limiting and advantageous character-
istic of the control method according to the invention resides
in the fact that the lower limit value and upper limit value of
the level of polymerizable mixture in the buffer tank are
determined as a function of the number of molding devices
and of the characteristics of these molding devices. In
particular, the lower limit value is such that, without the
buffer tank being supplied by the filling line, it allows the
molding devices to be supplied for a period of time in which
the storage tanks can be replaced by standby tanks, prefer-
ably for a period of time of between 10 minutes and 30
minutes.

[0043] Thus, unlike the devices known to the inventor, it
is possible to continue supplying the molding devices during
the operations necessary for replacing the storage tank(s)
containing the reactants when it/they are empty.

DETAILED DESCRIPTION OF AN
EXEMPLARY EMBODIMENT

[0044] The description which follows with reference to the
appended drawings, which are given by way of nonlimiting
examples, will make it easy to understand what the invention
consists of and and how it can be achieved.

[0045] In the appended drawings:

[0046] FIG. 1 schematically shows a molding line accord-
ing to the invention; and

[0047] FIG. 2 is a flowchart representing the steps in a
method for controlling the molding line schematically
shown in FIG. 1.

[0048] In the rest of the description, the terms “upstream”
and “downstream” will be used in the direction of fluid flow,
in order to situate various elements with respect to one
another in the supply device, or, more generally, in the
molding line.

[0049] Similarly, the terms “inlet” and “outlet” will be
used in the direction of fluid flow in order to describe the
direction of mounting of the elements contained in the
supply device, or more generally in the molding line.
[0050] A reactive polymerizable mixture is understood to
be a mixture of monomers, of pre-polymers and/or of
polymers that react with one another so as to form a final
polymer material. These reactants are what are known as
precursor reactants of the polymerizable mixture.

[0051] In particular, in the present case, the reactive
polymerizable mixture may be a mixture of reactants that
react at least partially with one another simply by being
brought into contact, without requiring any external stimu-
lation, such as a thermal, photonic, chemical or mechanical
action.

[0052] FIG. 1 shows a molding line 1000 which com-
prises, from upstream to downstream, a storage device 3 for
storing reactants, a dispensing device 5 for dispensing said
reactants, a mixing device 4 for mixing said reactants, and
a supply device 1 for supplying several molding devices 2
that each have one or more molds 20 with a reactive
polymerizable mixture.

[0053] More specifically, all of these devices are in fluidic
communication, such that said reactants are conducted from
the storage device 3 to the dispensing device 5 and then pass
through the mixing device 4 before being introduced into the
supply device 1.
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[0054] In a preferred embodiment of the invention, the
storage device 3 for storing the reactants comprises a
separate storage tank 30, 30' per reactant, each storage tank
30, 30' supplying a separate dispensing line 31, 31' with one
of said reactants.

[0055] Each dispensing line 31, 31' is connected down-
stream to the mixing device 4.

[0056] The dispensing device 5 for dispensing the reac-
tants in FIG. 1 comprises, on the path of each dispensing line
31, 31", a flow rate regulating means 50, 50'.

[0057] Each regulating means 50, 50' comprises, from
upstream to downstream, a metering pump 51, 51' which
makes it possible to precisely meter the quantity of reactant
coming from the storage tanks 30, 30' to be introduced into
the mixing device 4, and a flow rate measurement sensor 52,
52' which measures the actual flow rate of reactant in the
dispensing line 31, 31" at each instant.

[0058] The metering pump 51, 51' makes it possible to fix
a flow rate Ds, Ds' of reactant flowing through each dis-
pensing line 31, 31' from the storage tanks 30, 30' to the
mixing device 4.

[0059] The metering pumps 51, 51' are, for example,
eccentric disk pumps. Alternatively, they are peristaltic
pumps.

[0060] The dispensing device 5 thus delivers, in a con-
trolled manner, to the single mixing device 4, the reactants
conducted from the storage tanks 30, 30' of the storage
device 3.

[0061] The mixing device 4 comprises a mixer 40, to the
inlet of which each of the separate dispensing lines 31, 31",
through which said reactants are conducted, are connected.
The reactive polymerizable mixture is obtained at the outlet
of this mixture 40 and is conducted through a filling line 42
to the supply device 1.

[0062] This mixer 40 is preferably a static mixer 40 which
is designed for example for mixing fluids in laminar flow.
[0063] Thus, advantageously, the reactants output respec-
tively by the storage tanks 30, 30' only come into contact in
the mixing device 4.

[0064] This mounting providing a separate supply line per
reactant between each storage tank 30, 30' and the mixer 40
is particularly suitable when the reactants stored in the
storage tanks 30, 30' are different and likely to react with one
another under ambient conditions.

[0065] Consequently, since only the devices that have
been soiled by the reactive polymerizable mixture require
frequent cleaning, significant savings on cleaning solvent
are made by virtue of the invention. This is because the
storage tanks are no longer necessarily cleaned each time
they are empty, since they are not the site of any polymer-
ization reaction.

[0066] The supply device 1 comprises a buffer tank 10, a
supply circuit 11, and said filling line 42.

[0067] More specifically, downstream of the outlet of the
mixer 40, the filling line 42 is connected to an inlet 101 of
the buffer tank 10. An outlet 102 of the buffer tank 10 is for
its part connected to a supply line 120 of the supply circuit
11.

[0068] Thus, the buffer tank 10 receives, via its inlet 101,
the polymerizable mixture coming from the mixer 40 of the
mixing device 4, and supplies, at its outlet 102, the supply
line 120 of the supply circuit 11.

[0069] The supply line 120 conducts said polymerizable
mixture from the buffer tank 10 to the molding devices 2.
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[0070] As shown in FIG. 1, the molding devices 2 are
connected to the supply line 120 of the supply circuit 11 by
a separate inlet 110 for each of said molding devices 2.
[0071] The supply line 120 of the supply circuit 11 is
continued beyond said inlets 110 of the molding devices 2 by
a return line 115 in order to be connected to the inlet 101 of
the buffer tank 10.

[0072] Thus, the supply line 120 of the supply circuit 11
starts at the outlet of the buffer tank 10 and leads, down-
stream, via the return line 115, to the inlet 101 of the buffer
tank 10, so as to form a return loop into this bufter tank 10.
[0073] In this way, the supply circuit 11 makes it possible
to return a certain quantity of reactive polymerizable mix-
ture to the buffer tank 10 through the return line 115, which
is separate from the filling line 42.

[0074] The return line 115 and the filling line 42 are in this
case separate notably in that they are supplied, upstream, by
two separate sources of polymerizable mixture or of reac-
tants.

[0075] The return line 115 is also separate from the filling
line 42 in that it has at least one line portion that is physically
separated from said filling line 42.

[0076] Thus, advantageously, by virtue of the return line
115, the excess reactive polymerizable mixture is not lost but
recycled into the buffer tank 10.

[0077] In the exemplary embodiment described here, the
buffer tank 10 has only one inlet 101, to which the filling line
42 and the return line 115 are directly connected. In other
words, the inlet 101 of the buffer tank 10 is an inlet common
to the two separate lines 42, 115 that conduct the polymer-
izable mixture into the buffer tank 10.

[0078] Alternatively, it may be conceivable for the return
line and/or the filling line to be connected indirectly to the
inlet of the buffer tank. For example, it is conceivable for the
return line to be indirectly connected to the inlet of the buffer
tank by being connected to the filling line, itself directly
connected to the inlet of the buffer tank.

[0079] Ina further alternative, provision could be made for
the inlet of the buffer tank to have two separate inlets: one
to which the filling line is connected and another to which
the return line is connected.

[0080] The molding devices 2 are conventional for a
person skilled in the art and do not form part of the subject
matter of the invention; therefore, they will not be described
in detail here.

[0081] It should nevertheless be stated that these molding
devices can have one or more molds 20 and associated
injection means 21.

[0082] The molding devices 2 are not necessarily identi-
cal, but their function within the molding line 1000 is
similar. The same goes for the molds 20, which are not
necessarily all identical, but the function of which within the
molding device 2 is similar.

[0083] Each injection means 21 can comprise, at its inlet,
a valve (not shown), known as an “on/oft” valve, that can
take up either an open position, allowing the mold 20 to be
filled with polymerizable mixture, or a closed position,
preventing the filling of said mold 20 with polymerizable
mixture.

[0084] Thus, each mold 20 can take up several operating
states: a filling state, during which the valve is in the open
position, and a standby state, or a cooling state, during which
the valve is in the closed position.



US 2017/0348887 Al

[0085] Moreover, the supply circuit 11 can comprise,
downstream of the outlet 102 of the buffer tank 10 and
upstream of the inlets 110 of the molding devices 2, a pump
114, a mixer 112, and a filter 113.

[0086] In addition, a pressure regulating means 111 for
regulating the pressure at the inlets 110 of the molding
devices 2 can be provided on the return line 115 of the
supply circuit 11, downstream of the inlets 110 of the
molding devices 2.

[0087] The pump 114 can cause the reactive polymeriz-
able mixture to flow through the supply line 120 at a selected
flow rate D,.

[0088] The flow rate D, can be for example continuous,
that is to say such that the polymerizable mixture is always
in motion in the supply line 120, or can even be constant.
[0089] Preferably, as shown in FIG. 1, the pump 114 is
positioned on the path of the supply line 120, at the outlet of
the buffer tank 10.

[0090] The mixer 112 makes it possible to homogenize the
reactive polymerizable mixture coming from the mixing
device 4 through the filling line 42 with the reactive polym-
erizable mixture that has already flowed through the entire
supply circuit 11 and has been returned to the buffer tank 10
through the return line 115.

[0091] The mixer 112 is for example a static mixer of the
same type as the mixer 40 of the mixing device 4.

[0092] The filter 113 makes it possible to filter any solid
particles. These solid particles, for example solid additives
that have been insufficiently dissolved or other solid con-
taminants, should be eliminated before the reactive polym-
erizable mixture has been introduced into the molds 20.
Specifically, introduction of these solid particles into one of
the molds 20 would form a diffusion point in the final optical
lens obtained, making it unusable.

[0093] Preferably, the filter 113 is disposed on the path of
the supply line 120, downstream of the mixer 112. However,
it may be conceivable to reverse the position of the mixer
112 and of the filter 113 on the supply line 120.

[0094] The pressure regulator 111 makes it possible to
regulate the pressure in the entire supply circuit 11. In
particular, it allows better control of the pressure at the inlet
110 of each of the molding devices 2.

[0095] To this end, the pressure regulator 111 is positioned
on the return line 115 of the supply circuit 11, upstream of
the inlet of the buffer tank 10 and downstream of the inlet
110 of the final molding device 2.

[0096] Consequently, the pressure regulator 111 provides
an additional advantage for the invention, ensuring a con-
stant and identical pressure at the inlet of all of the molding
devices 2.

[0097] The pressure regulator 111 makes it possible to
maintain the constant pressure in the supply circuit 11, by
increasing or reducing the flow rate D of reactive polymer-
izable mixture reinjected into the buffer tank 10, it being
possible for the pressure in the supply circuit 11 to vary as
a function notably of the number of molds 20 and of their
operating state.

[0098] The pressure regulator 111 can receive information
relating to the pressure in the supply circuit 11, either
directly, by means of a pressure sensor in said supply circuit
11, or indirectly, by knowing the operating states of the
molds 20 and their characteristics, such as their hourly
consumption of polymerizable mixture, for example.
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[0099] When information relating to the pressure is
obtained directly, the pressure regulator 111 increases the
flow rate D of reactive polymerizable mixture reinjected into
the buffer tank 10 when the pressure in the return line 115
increases, and, conversely, reduces the flow rate D when the
pressure in the return line 115 decreases.

[0100] When information relating to the pressure is
obtained indirectly, the pressure regulator 111 can define the
flow rate D of reactive polymerizable mixture reinjected into
the buffer tank 10 that is necessary in order to maintain the
constant pressure in the supply circuit 11.

[0101] An example of a pressure regulator 111 that
directly receives information relating to the pressure in the
return line 115 and acts on the flow rate D of the reactive
polymerizable mixture reinjected into the buffer tank 10 is
described below. Such a pressure regulator operates on the
principle of a membrane connected to a needle. The needle
has the role of moving part of the membrane so as to reduce
or increase the diameter of the return line 115 through which
the polymerizable mixture flows. In order to measure the
pressure in the return line 115, a setpoint pressure value is
given by a spring, or alternatively by an air pressure, on the
membrane. Any variation in pressure in the return line 115
results in movements of the membrane which are transmit-
ted to the needle. This makes it possible to modulate the flow
rate D of reactive polymerizable mixture reinjected into the
buffer tank 10 and thus to maintain a constant pressure in the
supply circuit 11.

[0102] Furthermore, the supply circuit 11 looped to the
buffer tank 10 allows the reactive polymerizable mixture to
be in virtually constant motion. This motion makes it
possible to stabilize the viscosity of the reactive polymer-
izable mixture.

[0103] On account of the increased stability of the viscos-
ity of the reactive polymerizable mixture, serious energy
savings can be realized. This is because the entire molding
line 1000 can remain at ambient temperature and no longer
needs to be partially refrigerated, as is generally provided to
slow down the polymerization kinetics of the reactants.
[0104] In a preferred embodiment, as is shown in FIG. 1,
the buffer tank 10 comprises checking means 100 for check-
ing the quantity of polymerizable mixture that it contains.
[0105] These checking means 100 make it possible to
check that the level of fluid in the buffer tank 10 does not
exceed a predetermined upper limit value S or that the level
of fluid does not drop below a predetermined lower limit
value 1.

[0106] Said upper limit value S and lower limit value I
depend on the number of molding devices 2 and on the
characteristics of said molding devices 2. The characteristics
of the molding devices 2 are, for example, the number of
molds 20 and their characteristics, such as their hourly
consumption of polymerizable mixture. Thus, the buffer
tank 10 ensures that, at each instant, the respective molding
devices 2 can be supplied with reactive polymerizable
mixture in a sufficient quantity for their respective molds 20
to be able to be filled, while limiting the loss of reactive
polymerizable mixture

[0107] In a recommended embodiment of the invention,
the storage device 3 also has a separate standby tank 32, 32'
per reactant.

[0108] Each standby tank 32, 32' is connected to the
corresponding separate dispensing line 31, 31', upstream of
the dispensing device 5.
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[0109] Advantageously, they can be substituted for the
initial storage tanks 30, 30" when the level of reactants in
these storage tanks 30, 30' reaches a given low level, or
when these storage tanks 30, 30' have been emptied for
cleaning or maintenance.

[0110] The standby tanks 32, 32' thus make it possible to
ensure that the mixing device 4 is supplied with reactants as
a backup to the storage tanks 30, 30'.

[0111] Moreover, each separate standby tank 32, 32' can
be provided with a valve (not shown) which allows the
reactant to flow or not to flow in said dispensing line 31, 31'.
[0112] Advantageously, these standby tanks 32, 32' allow
rapid replacement of the initial storage tanks 30, 30'. More-
over, the volume of the buffer tank 10 that is necessary for
the molding devices 2 to be supplied continuously is smaller.
[0113] Itis also conceivable for the molding line to require
more than two initial reactants.

[0114] In this case, if certain reactants can be mixed
without causing a polymerization reaction, two different
mixtures to be introduced into the storage tanks can be
prepared.

[0115] In an alternative to the molding line in FIG. 1, it
may be conceivable for the molding line not to comprise a
mixing device.

[0116] In other words, it may be conceivable for the
dispensing device to be connected directly to the supply
device.

[0117] It would also be conceivable to provide two filling
lines that the dispensing device would supply directly with
one of said reactants of the polymerizable mixture. In other
words, each filling line would directly connect one of said
storage tanks to the buffer tank, passing via the dispensing
device comprising the flow rate regulating means. These
filling lines could be connected to a common inlet of the
buffer tank or to separate inlets of the buffer tank.

[0118] It may also be conceivable for the buffer tank to
incorporate the mixing device.

[0119] In another variant of the molding line according to
the invention, as many separate storage tanks, separate
dispensing and/or filling lines, and optionally separate
standby tanks as there are different reactants could also be
provided. The mixer of the mixing device would then
comprise as many separate inlets as there are separate lines
which conduct the reactants therein. And all of the reactants
would be mixed in a selected quantity in this mixing device
in order to obtain the desired reactive polymerizable mixture
at the outlet of said mixing device.

[0120] In yet another variant, the molding line could
comprise only one molding device, itself being able to have
one or more molds. The supply circuit would then comprise
a single inlet to this molding device.

[0121] FIG. 2 shows steps in a method for controlling the
molding line 1000.

[0122] This control can be realized by means of a pro-
grammable central processing unit.

[0123] In a first step E1, the nature of the reactive polym-
erizable mixture, the number of molding devices 2, and the
characteristics of the molding devices 2 are entered and
saved in a memory of the central processing unit. For
example, some of these characteristics can be the number of
molds 20 contained in said molding devices 2 and the hourly
consumption of these molds 20.

[0124] In a second step E2, the central processing unit
calculates the upper limit value S and lower limit value I of
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the reactive polymerizable mixture that the buffer tank 10
needs to contain in order to supply the molding devices 2
with a sufficient quantity and with the least loss possible.
[0125] This upper limit value S and this lower limit value
I can be calculated as a function of the number of molding
devices 2 and of the characteristics of the molding devices
2.

[0126] In particular, the lower limit value [ has to allow the
buffer tank 10 to supply the molding devices 2 indepen-
dently, that is to say even when the buffer tank 10 does not
receive reactive polymerizable mixture from the filling line
42 downstream of the mixing device 4, specifically for a
period of time necessary for the possible replacement, or
possible filling, of the storage tanks 30, 30'. This period of
time can be between 10 minutes and 30 minutes, and is more
generally around 20 minutes.

[0127] In a third step E3, as shown in FIG. 2, the central
processing unit calculates the flow rate Dy and, respectively,
D' to be set in the dispensing line 31 and, respectively, 31'
in order to obtain the desired reactive polymerizable mixture
at the outlet of the mixing device 4.

[0128] In a fourth step Ed4, the central processing unit
controls the metering pump 51 and, respectively, 51' such
that it sets the flow rate D and, respectively, D' in the
dispensing line 31 and, respectively, 31"

[0129] A fifth step E5 involves testing whether the meter-
ing pumps 51 and 51' exhibit the desired flow rates D and
Dy

[0130] This test consists in simultaneously weighing the
two reactants output respectively from the two storage tanks
30, 30' for a given time while measuring, by means of flow
rate measurement sensors 52, 52', the respective flow rates
of the reactants in said dispensing lines 31, 31".

[0131] Conventionally, throughout the method, and in real
time, the respective flow rates D, D' through the respective
metering pumps 51, 51' are readjusted as a function of the
flow rates measured by the respective flow rate sensors 52,
52' in order to permanently supply the mixing device 4 with
the ratio of reactants for forming the desired reactive polym-
erizable mixture. The flow rates D5 and D' generally allow
a maximum tolerance of 1% in order to ensure the chemical
specifications of the polymerizable mixture.

[0132] A sixth step E6 involves testing whether the polym-
erizable mixture obtained at the outlet of the mixing device
4 corresponds to the polymerizable mixture wanted.
[0133] This test consists in taking a sample of polymer-
izable mixture from the outlet of the mixer 40 and in testing
it with the aid, for example, of optical methods.

[0134] These optical methods are conventional to a person
skilled in the art and are not at the heart of the invention, and
so they will not be described in detail here.

[0135] In a seventh step E7, the pressure regulator 111 is
controlled so as to set a constant and identical pressure at the
inlet 110 of each of the molding devices 2.

[0136] In an eighth step E8, the flow rate D, to be set in
the supply circuit 11 is determined, and notably in the supply
line 120 in order that the molding devices 2 are supplied
satisfactorily, as a function of a desired speed and/or of a
consumption of polymerizable mixture by these molding
devices 2.

[0137] Thus, if a molding device 2a needs to supply n,
molds 20a such that each of these molds 20a consumes a
flow rate Xa (kg/hour) of reactive polymerizable mixture,
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the flow rate D, in the supply line 120 of the supply circuit
11 needs to be at least equal to:

[0138] D,=n,*Xa, that is to say the flow rate necessary for
strictly supplying the molds 20a. In other words, the flow
rate D, needs to be at least equal to the product of the
number n, of molds 20a multiplied by the flow rate Xa
consumed by each of these molds 20a.

[0139] Similarly, if, in addition to supplying the molding
device 24, the supply circuit 11 needs to supply an additional
molding device 25, comprising n, molds 205 such that each
of these molds 205 consumes a flow rate Xb (kg/hour) of
reactive polymerizable mixture, the flow rate D, in the
supply circuit 11 needs to be at least equal to:

[0140] D,=n, *Xa+n,*Xb, i.e. the flow rate necessary for
strictly supplying all of the molds 20« and the molds 205.
[0141] This flow rate D, is voluntarily determined such
that it is greater than the flow rate necessary for strictly
supplying the molds 20, i.e.:

[0142] D,=3(n,*Xi)+Y, where n, is the number of molds
20/ contained in a molding device 27, each of these molds 20/
receiving a flow rate Xi of reactive polymerizable mixture,
and Y is a safety flow rate.

[0143] Consequently, if all of the molds 20 of the set of
molding devices 2 are supplied simultaneously, the safety
flow rate Y of reactive polymerizable mixture corresponds to
the flow rate D of reactive polymerizable mixture returned
to the buffer tank 10, that is to say to the flow rate of fluid
in the return line 115.

[0144] Generally, the flow rate D of reactive polymeriz-
able mixture returned to the buffer tank 10 depends essen-
tially on the number of molds 20 in operation in each
molding device 2, and more particularly on the number of
molds 20 which are simultaneously in a filling state.
[0145] For example, if, during production, the molding
device 2a supplies n', molds 20a instead of the n, initial
molds, the flow rate D of reactive polymerizable mixture
returned to the buffer tank 10 will be:

D=Y+(n,~n')*Xa.

[0146] In general, the safety flow rate Y is selected to be
at least equal to the flow rate X received by a mold 20, but
it can be selected to be equivalent to 10% or 20% or even
50% of the flow rate D,.

[0147] A ninth step E9, as shown in FIG. 2, involves
determining whether the fluid level in the buffer tank 10 is
between the lower limit value I and upper limit value S
calculated in step E2, less than the lower limit value I, or
greater than the upper limit value S.

[0148] Ifthe fluid level in the buffer tank 10 is greater than
or equal to the lower limit value I while being less than or
equal to the upper limit value S, the flow rates D5 and D4' in
the dispensing lines 31, 31' and the flow rate D, in the supply
line 120 of the supply circuit 11 are maintained as in the step
previously carried out in the control method.

[0149] Ifthe fluid level in the buffer tank 10 is less than the
lower limit value I, the two metering pumps 51 and 51' are
acted on in a proportional manner in order to increase the
flow rates D5 and DJ' of the reactants in the dispensing lines
31, 31", without changing the ratio of the reactants within the
mixer 40.

[0150] In this way, the reactive polymerizable mixture
flowing in the filling line 42 at the outlet of the mixer 40 is
always the same, but a greater quantity of this reactive
polymerizable mixture supplies the buffer tank 10.
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[0151] Specifically, given that said buffer tank 10 always
empties at the same flow rate, increasing the flow rates Dy
and D' in the dispensing lines 31 and 31' will make it
possible to increase the quantity of reactive polymerizable
mixture in the buffer tank 10.

[0152] Ifnecessary, it is also possible to decrease the flow
rate D, in the supply line of the supply circuit 11 and/or to
slow down the rate of filling of the molds 20.

[0153] Ifthe fluid level in the buffer tank 10 is greater than
the upper limit value S, the two metering pumps 51 and 51'
are acted on in a proportional manner in order to decrease
the flow rates D5 and DJ' in the dispensing lines 31, 31',
without changing the ratio of the reactants within the mixer
40.

[0154] Thus, the reactive polymerizable mixture at the
outlet of the mixer 40 is always the same, but a smaller
quantity of this reactive polymerizable mixture supplies the
buffer tank 10 via the filling line 42.

[0155] Specifically, given that said buffer tank 10 always
empties at the same flow rate, decreasing the flow rates Dy
and D' in the dispensing lines 31, 31' will make it possible
to decrease the quantity of reactive polymerizable mixture in
the buffer tank 10.

[0156] If necessary, it is possible to stop the flow rates Dy
and Dy' in the dispensing lines 31, 31'.

[0157] The control method loops starting from the ninth
step E9.
[0158] The method can go back to the first step E1 when

the input data are modified, for example when the number of
molding devices 2 is modified.

[0159] The method can stop when the machine stops.
[0160] The following detailed example describes a man-
ner of using the molding line 1000.

[0161] In this example, a different mixture is introduced
into each of the storage tanks 30, 30"

[0162] The first mixture comprises a monomer A, a release
agent and a UV absorber. The monomer A can be, for
example, a diisocyanate.

[0163] The second mixture comprises another monomer
B, different than the monomer A, a bluing agent and a
catalyst. The monomer B can be, for example, a dithiol.
[0164] Inorder to come close to the above description, the
first and second mixtures will be referred to as first and
second reactants.

[0165] The first and second reactants are conducted
through the dispensing device 5 into the mixer 40 of the
mixing device 4, by means of eccentric disk pumps 51, 51',
and the flow rates are measured by flow meters 52, 52'.
[0166] The mixer 40 is preferably a static mixer, for
example a mixer from the company Nordson®, “IN-Line
Mixer” series, or an “X-Grid Static Mixer” provided by the
company stamixco®, or a MikroMakro model mixer from
the company Fluitec®, or a mixer of the series 246, 250, 275
distributed by the company Koflo®, or a mixer of the series
S, 100 or 150 from the company stratiflo.

[0167] In this particular case, at the outlet of the mixer 40,
a polythiourethane-based reactive polymerizable mixture is
obtained. This mixture is highly suitable for producing
optical lenses, and notably ophthalmic lenses, since it is a
transparent material.

[0168] This same mixture is usually only considered to be
usable for three hours, or at best five hours after the reactants
have been mixed. Beyond this time, the mixture, which has
started to react with itself, reaches a degree of solidification
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such that it becomes unusable. Notably, said mixture can no
longer be injected into the molds 20 since its viscosity
becomes too high to give rise to a fluid flow, and it contains
numerous pre-polymerized elements which can create opti-
cal defects in a lens that would be manufactured with this
material.

[0169] The polymerization reaction between the two reac-
tants takes place as soon as the reactants come into contact,
without requiring any outside stimulation, such as a thermal,
photonic, chemical or mechanical action.

[0170] In this example, the molding devices 2 comprise
filling machines 21 which inject the polymerizable mixture
into the molds 20 which can be of various types. This
injection process is controlled by a pump or alternatively by
avalve. The filling machines of the example make it possible
to produce 300 optical lenses in one hour.

[0171] These filling machines 21 supply the molds 20,
also known as assemblies, for molding concave or convex
lenses.

[0172] Each of these filling machines 21 needs to be
supplied with polythiourethane-based reactive polymeriz-
able mixture at X=18 kg/hour.

[0173] The supply circuit 11 comprises up to 6 inlets 110
which each supply a molding device 2 such as an automatic,
semi-automatic or manual filling machine, which comprises
n=1 or 2 (or more) filling machine 21, which can also be
known as “filling heads”, i.e. as many filling machines 21 as
there are molds 20 to be filled.

[0174] Provision can be made for the safety flow rate Y of
polythiourethane-based reactive polymerizable mixture to
be 18 kg/hour.

[0175] Thus the flow rate D1 of the supply circuit 11 is
fixed at:

D1=n*X+Y=6*18+18=126 kg/hour.

[0176] If, during production, only one of the two filling
machines 21 is in operation, the flow rate D of polythioure-
thane-based reactive polymerizable mixture returning to the
buffer tank 10 will be:

D=(1*18+18)=36 kg/hour.

1. A supply device for supplying at least one molding
device with a polymerizable mixture of at least two reac-
tants, said supply device comprising:

a buffer tank designed to receive said polymerizable

mixture through an inlet of said buffer tank,

a supply circuit, looped with this buffer tank, for feeding
the polymerizable mixture to an inlet of said at least one
molding device and comprising, beyond said inlet of
the molding device, a return line connected to the inlet
of the buffer tank in order to return some of the
polymerizable mixture into the buffer tank, said buffer
tank being designed to receive said polymerizable
mixture from said return line, and

a filling line for filling said buffer tank, said filling line
being connected to said inlet of this buffer tank, being
separate from the return line, said buffer tank being
designed to receive said polymerizable mixture or at
least one of said reactants from said filling line.

2. The supply device as claimed in claim 1, wherein the
supply circuit comprises a pressure regulating means that is
designed to regulate the pressure at the inlet of said at least
one molding device, said pressure regulating means being
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positioned on the return line of the supply circuit, down-
stream of said inlet of the molding device and upstream of
the inlet of the buffer tank.

3. The supply device as claimed in claim 1, wherein the
buffer tank comprises a checking means for checking the
level of polymerizable mixture that it contains.

4. The supply device as claimed in claim 1, wherein the
supply circuit comprises a pump for supplying said at least
one molding device from the buffer tank, said pump being
designed to operate with a continuous flow rate, preferably
a constant flow rate.

5. The supply device as claimed in claim 1, wherein said
at least one molding device has one or more molds, and an
injection means suited to each of said molds, which may
comprise an on/off valve at its inlet.

6. The supply device as claimed in claim 1, wherein the
molding device is a device for molding ophthalmic lenses.

7. A molding line comprising, in fluidic communication
from upstream to downstream in the direction of fluid flow:

a dispensing device for dispensing at least two different
precursor reactants of the polymerizable mixture, and

a supply device as claimed in claim 1.

8. The molding line as claimed in claim 7, wherein the
dispensing device for dispensing said different reactants
comprises two separate dispensing lines for conducting said
different reactants to the supply device, and comprises, on
each dispensing line, a flow rate regulating means for
conducting said different reactants in selected quantities into
said supply device.

9. The molding line as claimed in claim 7, wherein,
between said dispensing device and said supply device, a
mixing device for mixing said different reactants supplying
said filling line with polymerizable mixture is provided.

10. The molding line as claimed in claim 7, wherein the
supply device has an additional filling line, said dispensing
device directly supplying each filling line with one of said
reactants of the polymerizable mixture.

11. The molding line as claimed in claim 7, which also
comprises, upstream of said dispensing device for dispens-
ing said different reactants, a storage device for storing said
different reactants, having a storage tank, each storage tank
storing one of said different reactants, and supplying a
separate dispensing line contained in the dispensing device
for conducting said different reactant to the supply device.

12. The molding line as claimed in claim 11, wherein the
storage device also comprises a separate standby tank per
reactant, in order to ensure that the dispensing device is
supplied with reactants as a backup to the initial storage
tanks.

13. The molding line as claimed in claim 7, which also
comprises at least one molding device connected to the
supply circuit via an inlet of said molding device in order to
be supplied with polymerizable mixture.

14. A method for controlling a molding line as claimed in
claim 7, characterized in that it comprises a step of checking
the level of polymerizable mixture in the buffer tank in
order:

a) if the level of polymerizable mixture in the buffer tank
reaches a given lower limit value, to act on the dis-
pensing device so as to increase the introduction of the
reactants or of the polymerizable mixture into the
buffer tank through the filling line, and

b) if the level of polymerizable mixture reaches a given
upper limit value, to act on the dispensing device so as
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to slow down or even stop the introduction of the
reactants or of the polymerizable mixture into the
buffer tank through the filling line.

15. The method for controlling a molding line as claimed
in claim 14, wherein the lower limit value and upper limit
value of the level of polymerizable mixture in the buffer tank
are determined as a function of the number of molding
devices and of the characteristics of these molding devices.

16. The method for controlling a molding line as claimed
in claim 14, wherein the lower limit value is such that,
without the buffer tank being supplied by the filling line, it
allows the molding devices to be supplied for a period of
time in which the storage tanks can be replaced by standby
tanks preferably for a period of time of between 10 minutes
and 30 minutes.
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