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Description

[0001] The invention relates to an inkjet printing sys-
tem, in particular to an inkjet printing machine and to a
formulation unit for an inkjet printing machine and to a
method for preparing ink for the inkjet printing system.
[0002] It is state of the art that ink for inkjet printing
machines is prepared from specialised ink manufactur-
ers in ink production plants with an output capacity be-
tween 50 to 300 liter per batch. With these production
facilities only one color is produced at a time. Because
of the large batches often corrections have to be made
to the ink to achieve the correct rheology. After the prep-
aration of every batch the facility has to be cleaned for
the next color. The ink, which consists to 50-60% of water
is filled in usually 5 or 10-liter shipping canisters and is
sent all over the world. Since most manufacturers prom-
ise a 2-year shelf time the ink needs to be stabilized with
a high level of solvent and for some type of ink anti-fungi
chemicals to make it stable.

[0003] Another disadvantage of current ink supply is
that the ink in the shipping canisters contains a large
amount of air bubbles which involves misprints. There
have been attempts to sell degassed ink in vacuum bags,
but this requires a high logistical effort.

[0004] Therefore one problem to be solved by the
present invention is to reduce logistical efforts for sup-
plying ink to printing systems. Additionally, the quality of
the ink as to air bubbles and required solvent and anti-
fungi chemicals should be increased.

[0005] WO 00/44569 discloses a formulation unit for
an inkjet printing machine.

First Aspect of the Invention

[0006] Accordingto a first aspect of the invention, the
problem is solved by a formulation unit for an inkjet print-
ing machine as defined in claim 1.

[0007] As the storage tank of the formulation unit is
connectable to the supply device of the printing unit, the
ink does not have to be filled in canisters and to be
shipped to the printing machine. In this way it is possible
to prepare the ink whenitis needed in the printing process
and in particular also in a lower quantity. Thus fewer
chemicals for preserving the ink are necessary and the
logistic costs for providing the ink can be reduced.
[0008] A further preferred embodiment of the formula-
tion unit comprises at least two preparation devices and
at least two storage tanks connected to said preparation
devices, for the preparation and the storage of the same
or respectively different inks. Such an embodiment al-
lows for example to prepare two or more ink colors at the
same time. Itis also possible to produce besides different
colors also a different kinds of ink or another chemical
(here alsoreferred to as "ink"), for instance for a treatment
of the substrate. As it is provided in an advantageous
embodiment that every preparation device serves for the
preparation of one ink it is not necessary to clean the
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preparation device after every ink preparation procedure,
inducing less water consumption for cleaning. It is con-
sidered as suitable to clean the preparing device approx-
imately every 2 to 4 weeks of machine time, which means
very easy maintenance.

[0009] The connection from a storage tank to the print-
ing device of a further preferred embodiment of the for-
mulation unit is adapted to supply ink continuously from
the storage tank to the printing device during the printing
process. This means that in operation of the printing de-
vice the storage tank of the formulation unit is constantly
conneted to the printing device. In a further preferred
embodiment, the preparation device is adapted to pre-
pare ink which is supplied to the storage tank while ink
is supplied from the storage tank to the printing device
in particular according to the demand of the printing de-
vice. In this way, the supply from and to the storage tank
can take place concurrently and independently. This also
involves the possibility to establish a partially or wholly
automated process where ink is prepared in the prepa-
ration device according to the filling level of the storage
tank and/ or according to the demand of the printing de-
vice.

[0010] In more elementary embodiments of the formu-
lation unit, the ingredients of the ink have to be filled man-
ually into the preparation unit, for example a dye in form
of powder or in form of a color-concentrate, which are
difficult to handle and to dose, from a prepared package,
or a certain volume of the necessary additive chemicals
or of deionized water. The amount of additive chemicals
and deionized water is for example defined by the pack-
age size of a dye-powder. In a more enhanced embodi-
ment for example a dye-powder is still filled in manually,
wherein the deionized water and the additive chemicals
are added by means of known automated metering
equipment. The same applies if a color-concentrate is
used for preparing the ink, which already contains the
necessary additive chemicals and only deionized water
needs to be added. Subsequently dye-powder, dye-fluid
or color-concentrate are referred to as "dye" irrespective
of whether or not all necessary chemicals are already
contained in the dye. Where appropriate, a distinction
will be made.

[0011] Ina preferred example the formulation unitcom-
prises a dosing device for automatically dosing at least
one ingredient of the ink, in particular the dye. Apart from
loss of dye in small packages, this avoids dusting of pow-
der dyes and with liquid dyes this avoids sprinkling and
spill and additionally and more important the incorpora-
tion of air while filling the dye into the preparation device.
In addition to an automated metering equipment for
deionized water and for possible further ingredients, a
dosing device for automatically dosing the dye enables
a wholly automated process for preparing ink in the for-
mulation unit, in particular also on demand. A dosing de-
vice for automatically dosing the dye enables also the
preparation of different volumes of ink, for example for
preparing a smaller amount of a sparsely used ink in a
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printing procedure.

[0012] In a further preferred embodiment the formula-
tion unit comprises a degassing device which is arranged
between the preparation device and the storage tank and
wherein the storage tank is a buffer vacuum container
which is connected directly to the ink inlet of the printing
device. As air incorporated in the ink leads to malfunction
of the printing device and to misprints, degassing of the
ink improves the quality of the ink and the printing result
visibly. For not to allow air or gas to incorporate again
into the ink after the degassing in the degassing device,
the ink is directly supplied to a storage tank which is a
buffer vacuum container and therefore does not contain
gas or air that could incorporate into the ink. The outlet
of the buffer vacuum container is connected directly to
the ink inlet of the printing device. This tubing is also free
from gas or air that the ink can be jetted with high quality
onto a substrat.

Second Aspect of the Invention

[0013] Accordingto a second aspect of the invention,
the problem is solved by an inkjet printing machine with
a formulation unit and a printing unit. The printing unit
comprises a printing device for jetting ink onto a substrat,
an ink supply device for supplying ink to the printing de-
vice and a substrat supply device for supplying the sub-
strat to the printing device.

[0014] The formulation unit of the inkjet printing ma-
chine is designed as described before. In a preferred
embodiment of the machine the size of the formulation
unit is small as also the amount of ink which is prepared
in one preparing process. By contrast, ink distribution
canisters and also storage tanks of known inkjet printing
machines contain unsually several liters of ink for longer
printing periods which means long residence and storage
times particulary for ink with small output quantities. The
formulation unit of the injet printing machine according
to the invention allows frequently preparing and storing
smaller volumes of ink according to the demand of the
printing process and printing device respectively. In this
way a simple, reliable and thus economical installation
with very easy maintenance is provided.

[0015] The substrate on which the printing device of
the printing machine jets ink is preferably a textile. How-
ever, it is also possible to use the invention for inkjet
printing machines for other substrats like paper or films,
foils or any other substrate suitable for inkjet printing.

Third Aspect of the Invention

[0016] According to a third aspect of the invention,
the problem is solved by a method for preparing an ink
using a formulation unit in particular as described above.
The method depends on the kind of the dye used.
[0017] In afirstembodiment the method comprises the
steps:
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a) fill the preparation tank (32) with a first amount of
deionized water;

bc) add a predetermined amount of dye, preferably
in form of a color-concentrate;

d) mix the indegrients filled into the preparation tank
(32);

e) add a second amount of deionized water;

f) mix the indegrients filled into the preparation tank
(32).

[0018] The method is especially suitable for being per-
formed by using the above described formulation unit,
and in particular with an injet printing machine as de-
scribed above. However it is also possible to use any
other suitable formulation unit. For performing the meth-
od, a dye designed as color-concentrate is used, which
contains further chemicals, in particular solvents neces-
sary to prepare ink.

[0019] In a first step (a) the tank is filled with a first
amount of deionized water. A preferred amout for the first
filling is about one third of the final volume of water. Deion-
ized water is required for maintaining the purity of the
product at a maximum level.

[0020] Inasecond step (bc) a certain amount of a dye,
preferably in form of a color-concentrate according to the
volume of the prepared ink is put into the tank. In one
embodiment, the color-concentrate is heated up to 30°C,
preferably up to 50°C, preferably up to 55°C, preferably
up to 70°C prior to being mixed with deionized water. The
advantage of using the dye in form of a color-concentrate
is that dust formation can be reduced, preferably pre-
vented.

[0021] In a third step (d) the indegrients within the tank
are mixed in a way that the dye, preferably in form of a
color-concentrate dissolves completely and possibly no
air is introduced into the fluid.

[0022] In a fourth step (e) a second amount of deion-
ized water (a preferred amount is two third of the final
volume) is added to the tank and in a fifth step (f) the
indegrients within the tank are again mixed to dissolve
the ingredients completely and in a way to avoid the in-
troduction of air into the fluid. In a preferred embodiment
the indegrients and the formulation unit are adapted such
that the whole process takes less than 10 minutes which
means high flexibility and low logistic costs as the lead
time for the preparation of ink is very short.

[0023] Inanexample the method comprises the steps:

a) fill the preparation tank (32) with a first amount of
deionized water;

b) add a predetermined amount of additive chemi-
cals;
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c) add a predetermined amount of dye;

d) mix the indegrients filled into the preparation tank
(32);

e) add a second amount of deionized water;

f) mix the indegrients filled into the preparation tank
(32).

[0024] The second embodiment differs from the first
embodiment of the method in an additional step b) where-
in additive chemicals are added to the water in the tank.
Those chemicals serve in particular for enhancing the
dissolution of the color concentrate (for example Hosta-
pal or DEG).

[0025] In contrast to the first embodiment, in step c) a
dye is added, which does not have to contain any other
chemicals than color indegrients, as additive chemicals
are filled seperately into the preparation tank.

[0026] The term "ink" as used herein according to the
invention means a composition comprising atleast a dye.
Further components whose may be present within the
ink is water, preferably deionized water; and/or additive
chemicals. Compounds which can be used as suitable
additive chemicals for an ink can be selected from the
group: ink stabilizing compounds; anti-fungi chemicals;
diluents, or a mixture of one or more of these compounds.
[0027] The term "dye" as used herein according to the
invention, means a substance which is capable of being
used as a component of an ink. The dye can be used in
any form suitable to be mixed with further components
in order to form an ink for inkjet printing machines. In one
embodiment, the dye is used in a solid form, preferably
in powder form. In another embodiment, the dye is used
in a liquid form or viscous form, preferably in form of a
color-concentrate.

[0028] In one embodiment, the dye used is in powder
form only consisting of pure dye powder, e.g. reactive
dyes, like Reactive Red, Reactive Yellow, Reactive Blue,
Reactive Turqouise, Reactive Red, Reactive Black, or
Reactive Orange. If the dye is used in powder form only
consisting of pure dye powder, deionized water and fur-
ther additive chemicals can be added in order to obtain
an ink. Preferably, at least a diluent is added to the pure
dye powder.

[0029] Generally every diluent suitable to be used in
an ink and known by the skilled person can be used.
Such a diluent preferably comprises at least one com-
pound selected from the group of glycol, wetting agents,
or solubilizers.

[0030] In a preferred embodiment, the diluent is pro-
vided in step b) of the above described second embod-
iment of the method according to the invention.

[0031] Inone embodiment, the dye.used has a tar-like
viscosity and is preferably used in the form of a color-
concentrate. In this embodiment, the dye comprises the
dye powder suspended in at least one additive chemical,
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preferably in a diluent as defined above. The advantage
is, that now only water, in particular deionized water can
be added in order to obtain an ink.

Figures

[0032] Further advantages, features and possible ap-
plications of the present invention ensue from the follow-
ing description in conjunction with the figures.

Fig. 1 shows a schematic view of an exemplary inkjet
printing machine according to the invention.

Fig.2 shows a schematic diagram of an exemplary
preparing device and storage tank of a formu-
lation unit according to the invention.

Fig. 3 shows a schematic diagram of an exemplary
formulation unit according to the invention.

[0033] Fig. 1 shows a schematic view of an exemplary

inkjet printing machine 1 according to the invention. The
inkjet printing machine 1 comprises a printing unit 10 and
a formulation unit 20. The printing unit 10 comprises a
printing device 11 moving along an axis and jetting ink
onto a textile 15 which is supplied by means of a substrat
supply device 12 to the printing device. The printing unit
10 further comprises an ink supply device 13 for supply-
ing ink to the printing device 11.

[0034] The exemplary formulation unit 20 comprises
eight preparation devices 30 for preparing ink. The
number of preparation devices depends in particular on
the number of inks which are used for print procedures
and can vary according to the application of the inkjet
printing machine. Also inkjet printing machines with a for-
mulation unit having 1, 2, 3, 4, 5,6, 7, 9, 10, 11, 12 or
even more preparation devices 30 are possible. Each
preparation device 30 is connected to a storage tank 50
which is, in the exemplary inkjet printing machine 1 con-
stantly connected to the ink supply device 13 for supply-
ing ink from the storage tank 50 to the printing device 11.
In another not shown embodiment the storage tank 50
is not constantly connected to the inkjet printing machine
1. Such embodiments may comprise a second storage
tankinto which ink from the formulation unit 20 is supplied
and which is constantly connected to the ink supply de-
vice 13.

[0035] A preparation device 30 comprises a prepara-
tion tank 32 for receiving the ingredients of the ink and
at least one preparation pump 35 for mixing the ingredi-
ents within the preparation tank 32 and for pumping the
ink into the storage tank 50.

[0036] The formulation unit has a control device 60
which may be integrated into the control device of the
inkjet printing machine 1. When performing a manual
preparation procedure, the operator enters for example
the amount (for example 900 or 1000g) and color of the
dye which is in the dye-package that he is going to use
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for the preparation of ink at the touch screen display of
the control device 60. The control device 60, for example
a PLC-control operates the different components at least
of the formulation unit 20. Subsequently the relevant
equipment of the preparation device 30 automatically
measures the correct amount of deionized water and of
the necessary additives and supplies these ingredients
into the preparation tank 32. Then the preparation device
30 is operated to mix the ingredients for example by cir-
culating the mixture by means of the preparation pump
35 until the dye is completely solved, which may take 5
minutes. Then the preparation device 30 of the formula-
tion unit 20 automatically passes the ink through an ink
filter 37 (shown in Figs. 2 and 3) and into the storage tank
50. Preferably the ink filter 37 is fine mesh filter with a
mesh in the rage up to few micrometers. In a preferred
embodiment the preparation pump 35 is a self-priming
membrane pump which is air-operated and has a positive
displacement. With this kind of pump the cleanness of
the preparation device 30 is facilitated.

[0037] Fig. 2 shows a schematic diagram of an exem-
plary preparing device 30 and storage tank 50 of a for-
mulation unit 20 according to the invention. The work flow
of this exemplary preparing device 30 is as follows: A
dosing pump 34 passes a predetermined amount of wa-
ter from a deionized water inlet 31 into a preparation tank
32. The amount of water dosed by the dosing pump 34
is controlled by the control device 60 (shown in Fig. 1).
A dye dosing device 38 serves for dosing the dye which
is also supplied from the dye dosing device 38 into the
preparation tank 32. The dye dosing device 38 is respon-
sible for adjusting the concentration of the dye through
exact volumetric addition and for suppyling the dye as
soon as a request comes from the control device 60.
[0038] For applications where the dye used requires
further additives for the preparation of ink, the formulation
unit 20 comprises an additive dosing device 39 (shown
with dotted lines), which supplies a predetermined
amount of additives, e.g. a diluent into the preparation
tank 32.

[0039] The preparation tank 32 of the exemplary em-
bodiment is heatable as is expecially beneficial for the
solution of some kinds of dyes, in particular for dyes,
preferably in form of a color-concetrate having a high
viscosity. In an exemplary embodiment a color-concen-
trate with a very high viscosity is used. It becomes fluid
when water is added and heated to 55 centigrade. When
all ingredients are received in the preparation tank 32,
the valve 36 is closed and the preparation pump 35 is
activated. The preparation pump 35 circulates the mix-
ture from the preparation tank 32 through the circulation
tube 33 and back to the preparation tank 32 until the liquid
is completely solved. In a preferred embodiment with
about 2 liters capacity of the preparation tank und an ink
volume of about 1.5 liters, the solution circulation takes
about five minutes.

[0040] After the circulation process is completed, the
valve 36 is operated to close the connection to the circu-
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lation tube 33 and thereby to open the connection to an
ink filter 37. Now, the preparation pump 35 passes the
solution through the ink filter 37 and thereby out of the
preparation unit 20.

[0041] The exemplary embodiment of the formulation
unit shown in Fig. 2 further comprises a degassing device
48 which is arranged in the formulation unit 20 in the
connection between the preparation unit 20 and the stor-
age tank 50. Although the preparation of the ink by means
of circulating the ingredients reduces the introduction of
air into the ink, small air bubbles within the ink can still
reduce the quality of the ink. The degassing device 48
which is arranged after the ink filter 37 extracts gasses
from the ink before the ink is supplied into the storage
tank 50 of the formulation unit 20. From the outlet 51 of
the storage tank 50 the ink is supplyable to a printing
device 10 of aninkjet printing machine 1 (shownin Fig. 1).
[0042] Fig. 3 shows aschematic diagram of a preferred
exemplary formulation unit 20 according to the invention.
The schematically shown formulation unit 20 comprises
eight preparing devices 30. Such a preferred formulation
unit 20 with eight preparing devices 30 will for example
have a size of approximately 1 meter length, 0.5 meter
breadth and 1.2 meter hight. A PLC control will manage
the dosing pump 34 at the inlet of deionizised water, the
preparation pump 35 and the valve 36 for switching the
process from circulating the ingredients of the ink for solv-
ing them to the supply of the ink solution to the ink filter 37.
[0043] For the preparation of ink with the examplara-
tory embodiment of the formulation unit 20 of Fig. 3 a
prepacked dye in form of a color-concentrate is used,
which is filled manually into the preparation tank 32. All
additives required to prepare an ink are already con-
tained within the color-concentrate. Only a predeter-
mined amount of deionizised water has to be added,
which is dosed by means of the dosing pump 34. Apart
from the differences with filling the ingredients of the ink
into the preparation tank 32, the procedure of preparing
the ink with the formulation unit 20 is performed according
to the workflow as described with reference to Fig. 2.

Reference numerals:
[0044]

1 inkjet printing machine
10  printing unit

11 printing device

12 substrat supply device
13  ink supply device

20 formulation unit

30 preparation device

31  waterinlet

32  preparation tank

33  circulation tube

34  dosing pump

35  preparation pump

36 valve
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37 inkfilter

38 dye dosing device

39  additive dosing device

48 degassing device

50 storage tank

51  outlet of the storage tank

60  control device

Claims

1. A formulation unit for an inkjet printing machine,

wherein

- the inkjet printing machine (1) comprises a
printing unit (10) with a printing device (11) and
with an ink supply device (13) for supplying ink
to the printing device (11); and

- the formulation unit (20) comprises at leastone
preparation device (30) for the preparation of
the ink and at least one storage tank (50) for
storing prepared ink,

- the preparation device comprising a prepara-
tion tank (32) for receiving the ingredients of the
ink, the ingredients including at least water and
a dye,

- adye dosing device (38) for automatically dos-
ing the dye and supplying the dye into the prep-
aration tank,

- a water inlet (31),

- a metering equipment for automatically pass-
ing a predetermined amount of water from the
water inlet (31) into the preparation tank (32),
and

- a preparation pump (35) for mixing the ingre-
dients within the preparation tank (32) and for
pumping the ink into the at least one storage
tank (50),

wherein the at least one storage tank (50) is con-
nectable to the supply device (13) of the printing unit
(11) for supplying ink from the storage tank (50) to
the printing device (11) and

wherein the at least one preparation device (30) is
adapted to prepare ink and to supply ink to the stor-
age tank (50) while ink is supplied from the storage
tank (50) to the printing device (11).

The formulation unit of claim 1, wherein the connec-
tion from the at least one storage tank (50) to the
printing device (11) is adapted to supply ink contin-
uously from the storage tank (50) to the printing de-
vice (11) during the printing process.

The formulation unit of any one of the preceding
claims, comprising at least two preparation devices
(30) and at least two storage tanks (50) connected
to said preparation devices (30), for the preparation
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and the storage of the same or respectively different
inks.

The formulation unit of claim 1, wherein the prepa-
ration device (30) comprises a circulation tube (33)
for circulating the ingredients filled in the preparation
tank (32) through the circulation tube (33) and back
to the preparation tank (32).

The formulation unit of any one of the preceding
claims, wherein the preparation device (30) compris-
es an ink filter (37) for filtering the prepared ink.

The formulation unit of any one of the preceding
claims, comprising a degassing device (48) which is
arranged between the preparation device (30) and
the storage tank (50) and wherein the storage tank
(50) is a buffer vacuum container which is connected
directly to the ink inlet of the printing device (11).

An inkjet printing machine (1) comprising:

- a formulation unit (20) of any one of the pre-
ceding claims and
- a printing unit (10) comprising

+ a printing device (11) for jetting ink onto a
substrat

« an ink supply device (13) for supplying ink
to the printing device (11), and

« a substrat supply device (12) for supplying
the substrat (15) to the printing device (11).

The inkjet printing machine of claim 7, wherein the
substrat (15) is a textile.

Method for preparing an ink using a formulation unit
(20) as definedin any one of claims 1 to 6, the method
comprising the steps:

a) fillthe preparation tank (32) with a firstamount
of deionized water;

bc) add a predetermined amount of dye, prefer-
ably in form of a color-concentrate;

d) mix the indegrients filled into the preparation
tank (32);

e) add a second amount of deionized water;

f) mix the indegrients filled into the preparation
tank (32).

Patentanspriiche

Zubereitungseinheit fur eine Tintenstrahldruckma-
schine, wobei

- die Tintenstrahldruckmaschine (1) eine Druck-
einheit (10) mit einer Druckeinrichtung (11) und
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mit einer Tintenversorgungseinrichtung (13)
zum Zufiihren von Tinte zu der Druckeinrichtung
(11) aufweist; und

- die Zubereitungseinheit (20) wenigstens eine
Zubereitungseinrichtung (30) zur Zubereitung
der Tinte und wenigstens einen Speicherbehal-
ter (50) zur Speicherung der zubereiteten Tinte
aufweist,

- die Zubereitungseinrichtung einen Zuberei-
tungsbehalter (32) zur Aufnahme der Inhalts-
stoffe der Tinte, wobei die Inhaltsstoffe wenigs-
tens Wasser und einen Farbstoff umfassen,

- eine Farbstoffdosiereinrichtung (38) zum au-
tomatischen Dosieren des Farbstoffs und zum
Zufuhren des Farbstoffs in den Zubereitungsbe-
halter,

- einen Wassereinlass (31),

- eine Dosiervorrichtung zum automatischen
Einleiten einer vorbestimmten Menge an Was-
ser aus dem Wassereinlass (31) in den Zube-
reitungsbehalter (32), und

- eine Zubereitungspumpe (35) zum Mischen
der Inhaltsstoffe in dem Zubereitungsbehalter
(32) und zum Pumpen der Tinte in den wenigs-
tens einen Speicherbehalter (50) aufweist,

- wobei der wenigstens eine Speicherbehalter
(50) mit der Versorgungseinrichtung (13) der
Druckeinheit (11) zum Zuftihren von Tinte aus
dem Speicherbehélter (50) zu der Druckeinrich-
tung (11) verbindbar ist und

- wobei die wenigstens eine Zubereitungsein-
richtung (30) eingerichtetist, Tinte zuzubereiten
und dem Speicherbehalter (50) zuzuflhren
wahrend Tinte aus dem Speicherbehalter (50)
zu der Druckeinrichtung (11) zugefiihrt wird.

Zubereitungseinheit gemafl Anspruch 1, wobei die
Verbindung von dem wenigstens einen Speicherbe-
halter (50) zu der Druckeinrichtung (11) eingerichtet
ist, Tinte kontinuierlich von dem Speicherbehalter
(50) zu der Druckeinrichtung (11) wahrend des
Druckvorgangs zuzufiihren.

Zubereitungseinheit gemaly einem der vorherge-
henden Anspriiche, welche wenigstens zwei Zube-
reitungseinrichtungen (30) und wenigstens zwei
Speicherbehalter (50), die mit jenen Zubereitungs-
einrichtungen (30) verbunden sind, zur Zubereitung
und zur Speicherung derselben oder von jeweils ver-
schiedenen Tinten aufweist.

Zubereitungseinheit gemafl Anspruch 1, wobei die
Zubereitungseinrichtung (30) ein Umwalzrohr (33)
zum Umwalzen derin den Zubereitungsbehalter (32)
gefiliten Inhaltsstoffe durch das Umwalzrohr (33)
hindurch und zu dem Zubereitungsbehalter zuriick
aufweist.
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5.

Zubereitungseinheit gemal einem der vorherge-
henden Anspriiche, wobei die Zubereitungseinrich-
tung (30) einen Tintenfilter (37) zum Filtern der zu-
bereiteten Tinte aufweist.

Zubereitungseinheit gemal einem der vorherge-
henden Anspriiche, aufweisend eine Entgasungs-
einrichtung (48), die zwischen der Zubereitungsein-
richtung (30) und dem Speicherbehélter (50) ange-
ordnet ist, und wobei der Speicherbehalter (50) ein
Puffervakuumbehalter ist, der direkt mit dem Tinten-
einlass der Druckeinrichtung (11) verbunden ist.

Tintenstrahldruckmaschine (1) aufweisend:

- eine Zubereitungseinheit (20) gemal einem
der vorhergehenden Anspriiche und
- eine Druckeinheit (10) aufweisend

o eine Druckeinrichtung (11) zum Aufstrah-
len von Tinte auf ein Substrat

o eine Tintenversorgungseinrichtung (13)
zum Zufiihren von Tinte zu der Druckein-
richtung (11) und

o eine Substratversorgungsvorrichtung
(12) zum Zuflhren von Substrat (15) zu der
Druckeinrichtung (11).

Tintenstrahldruckmaschine gemaR Anspruch 7, wo-
bei das Substrat (15) ein Textil ist.

Verfahren zum Zubereiten einer Tinte mittels einer
gemal einem der Anspriiche 1 bis 6 definierten Zu-
bereitungseinheit (20), wobei das Verfahren die fol-
genden Schritte aufweist:

a) Befillen des Zubereitungsbehélters (32) mit
einer ersten Menge an demineralisiertem Was-
ser;

bc) Zugeben einer vorbestimmten Menge des
Farbstoffs, vorzugsweise in Form eines Farb-
konzentrats;

d) Mischen derinden Zubereitungsbehalter (32)
geflliten Inhaltsstoffe;

e) Zugeben einer zweiten Menge an deminera-
lisiertem Wasser;

f) Mischen der in den Zubereitungsbehalter (32)
geflliten Inhaltsstoffe.

Revendications

1.

Unité de formulation pour une machine d’impression
a jet d’encre, dans laquelle

- lamachine d’impression a jet d’encre (1) com-
prend une unité d’'impression (10) avec un dis-
positif d'impression (11) et avec un dispositif
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d’alimentation en encre (13) pour alimenter en
encre le dispositif d'impression (11) ; et

- I'unité de formulation (20) comprend au moins
un dispositif de préparation (30) pour la prépa-
ration de I'encre et au moins un réservoir de
stockage (50) pour stocker I'encre préparée,

- le dispositif de préparation comprenant un ré-
servoir de préparation (32) pour recevoir les in-
grédients de I'encre, les ingrédients comprenant
au moins de 'eau et une couleur,

- un dispositif de dosage de couleur (38) pour
doser automatiquement la couleur et alimenter
en couleur le réservoir de préparation,

- une arrivée d’eau (31),

- un systeme de dosage pour acheminer auto-
matiquement une quantité prédéfinie d’eau de
l'arrivée d’eau (31) vers le réservoir de prépa-
ration (32), et

- une pompe de préparation (35) pour mélanger
les ingrédients dans le réservoir de préparation
(32) et pour pomper I'encre dans le au moins un
réservoir de stockage (50), dans laquelle le au
moins un réservoir de stockage (50) peut étre
relié au dispositif d’alimentation (13) de l'unité
d’'impression (11) pour alimenter en encre du
réservoir de stockage (50) vers le dispositif d’im-
pression (11), et

dans laquelle le au moins undispositif de préparation
(30) estadapté pour préparer I'encre et alimenter en
encre le réservoir de stockage (50) pendant que de
I'encre est alimentée du réservoir de stockage (50)
vers le dispositif d’'impression (11).

Unité de formulation selon la revendication 1, dans
laquelle la connexion depuis le au moins un réservoir
de stockage (50) vers le dispositif d'impression (11)
est adaptée pour alimenter en encre de maniére con-
tinue du réservoir de stockage (50) vers le dispositif
d’'impression (11) lors du processus d’'impression.

Unité de formulation selon I'une quelconque des re-
vendications précédentes, comprenant au moins
deux dispositifs de préparation (30) et au moins deux
réservoirs de stockage (50) reliés auxdits dispositifs
de préparation (30), pour la préparation et le stoc-
kage des encres identiques ou respectivement dif-
férentes.

Unité de formulation selon la revendication 1, dans
laquelle le dispositif de préparation (30) comprend
un tube de circulation (33) pour faire circuler les in-
grédients versés dans le réservoir de préparation
(32) via le tube de circulation (33) et revenir vers le
réservoir de préparation (32).

Unité de formulation selon I'une quelconque des re-
vendications précédentes, dans laquelle le dispositif
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de préparation (30) comprend un filtre a encre (37)
pour filtrer I'encre préparée.

Unité de formulation selon I'une quelconque des re-
vendications précédentes, comprenant un dispositif
de dégazage (48) agencé entre le dispositif de preé-
paration (30) etle réservoir de stockage (50), et dans
laquelle le réservoir de stockage (50) est un récipient
tampon sous vide directement relié a I'orifice d’ame-
née d’encre du dispositif d’'impression (11).

Machine d’impression a jet d’encre (1) comprenant :

- une unité de formulation (20) selon 'une quel-
conque des revendications précédentes et
- une unité d’'impression (10) comprenant

« un dispositif d’'impression (11) pour proje-
ter de I'’encre sur un substrat

« un dispositif d’alimentation en encre (13)
pour alimenter en encre le dispositif d’'im-
pression (11), et

» un dispositif d’alimentation en substrat
(12) pour alimenter en substrat (15) le dis-
positif d'impression (11).

Machine d’impression a jet d’encre selon la reven-
dication 7, dans laquelle le substrat (15) est un tex-
tile.

Procédé de préparation d’'une encre a I'aide d’'une
unité de formulation (20) définie selon I'une quelcon-
que desrevendications 126, le procédé comprenant
les étapes suivantes :

a) remplir le réservoir de préparation (32) avec
une premiére quantité d’eau déionisée ;

bc) ajouter une quantité prédéfinie de couleur,
de préférence sous forme de concentré de
couleur ;

d) mélanger les ingrédients versés dans le ré-
servoir de préparation (32) ;

e) ajouter une deuxiéme quantité d’eau
déionisée ;

f) mélanger les ingrédients versés dans le ré-
servoir de préparation (32).
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