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Description

FIELD OF THE INVENTION

[0001] Thepresent invention relates to amodular print-
ing system, especially a printing system comprising a
modular ink supply.

BACKGROUND OF THE INVENTION

[0002] In printing or copying systems ink modules are
used to supply ink to the imaging devices, e.g. print
heads.
[0003] In theprior art configurationsaseparatemodule
is normally used to hold the ink supply.
[0004] Alternatively, ink tanks can be held in the main
printing module of a printing system.
[0005] Document US5570118 discloses an apparatus
for printingamulticolor imageonasheetmovablealonga
sheet path in a process direction comprising first and
second printheads containing different types of ink.
[0006] Further, due to the lack of modularity of the ink
supply of these prior art configurations, it is needed to
provide ink tanks for every printing mode of the printing
system, e.g. black and white mode, full-color mode, etc.
[0007] In order to overcome the aforementioned pro-
blems, the present invention provides a printing system
comprising a modular ink supply. The modularity of the
ink supply allows including in the printing system exclu-
sively those modules required for a desired printing
mode.

SUMMARY OF THE INVENTION

[0008] In view of the above, an object of the present
invention is to provide a new and improved printing
system.
[0009] In accordance with the invention, a printing
module as recited in claim 1, an ink supply module as
recited in claim 2, and a printer as recited in claim 4 are
provided. Advantageous or preferred features of the
invention are recited in the dependent claims.
[0010] Amodule is usually understood as each of a set
of standardized parts or independent units that can be
used to construct a more complex structure, such as an
itemof furnitureorabuilding, asper itsdefinition inOxford
dictionary.
[0011] According to one aspect, therefore, the present
invention provides a printing module. The printing mod-
ule comprises a first media transport mechanism.
Further, the printing module comprises a first imaging
device, e.g. print head. Further, the printingmodule com-
prises a slot for accommodating an optional second
imaging device. The printing module further comprises
a first ink supply device operatively connected to the first
imaging device, and a first ink inlet port operatively con-
nected to the optional second imaging device via a first
ink supply line.

[0012] In thisway, the first and second imagingdevices
can be independently supplied with ink. The first image
device is supplied ink through its connection to thefirst ink
supply. In turn, the second imaging device can be sup-
plied ink through the first ink inlet port, when the latter is
connected to a second ink supply device of a module
different than the printing module.
[0013] According to another aspect, the printing mod-
ule of the present invention further comprises a second
imaging device in the slot for accommodating an optional
second imaging device, wherein the second imaging
device is fluidly connected to the first ink inlet via the first
ink supply line. The configuration of the present invention
allows introducing a second imaging device in the slot for
accommodating a second optional imaging device which
is fluidly connected to the first ink inlet via the first ink
supply line, i.e. it receives its ink supply through an ink
inlet port of the printing module. As a consequence, the
modularity of the present invention allows introducing a
second imaging device that receives its ink from an ink
supply device in a different module than the printing
module.
[0014] According to another aspect, the present inven-
tion provides an ink supply module. The ink supply mod-
ule comprises a second media transport mechanism.
Further, the ink supply module comprises a slot for ac-
commodating a drying/fixation apparatus, e.g. a drying
drum or a drying belt. The ink supply module further
comprises a second ink supply device, and a first ink
outlet port operatively connected to thesecond inksupply
device via a second ink supply line.
[0015] As previously mentioned, this configuration al-
lows the first and second imaging devices to be indepen-
dently supplied with ink. The first image device of the
printing module can be supplied ink through its connec-
tion to the first ink supply in the printing module. In turn,
the second imaging device of the printing module can be
supplied ink from the second ink supply through the first
ink inlet port of the ink supply module. This modular
configuration allows easily providing printing systems
including only thosemodules required for a desired print-
ing mode.
[0016] According to another aspect, the present inven-
tion provides an ink supply module further comprising a
drying/fixation apparatus in the slot for accommodating a
drying/fixation apparatus. This configuration allows in-
cluding a further drying/fixation apparatus in the ink sup-
ply module, thereby enhancing the drying capability of
the printers in which said ink supply module is included.
[0017] According to another related aspect, the pre-
sent invention provides a printer comprising a printing
module according to claim 1, and an ink supply module
according to claim 2.
[0018] The printer is designed so that the first media
transport mechanism and the second media transport
mechanism are operatively connected such that in op-
eration a recording medium transported through the first
media transportmechanism is consecutively transported
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through the second media transport mechanism. In this
manner, the media printed in the printing module can be
subsequently transported in operation through the ink
supply module.
[0019] Accordingly, if the printer comprises further
modules, e.g. an additional Fixation/Drying module, said
further modules comprise in turn an additional media
transport mechanism though which the media is conse-
cutively transported after the second media transport
mechanism in the ink supply module.
[0020] The printer is also designed so that the first ink
inlet port of the printing module is in fluid connection with
thefirst inkoutlet port of the inksupplymodule such that in
operation an ink can flow from the second ink supply
device comprised in the ink supply module to the second
imaging device comprised in the printing module. This
configuration allows the first and second imaging devices
to be independently supplied with ink, and allows includ-
ing in the printing systemonly thosemodules required for
a desired printingmode, e.g. black andwhitemode, color
mode, etc.
[0021] According to another aspect, the present inven-
tion provides a printer in which the first ink supply device
comprises exclusively ink for printing in a black andwhite
mode, and in which the second ink supply device is
omitted. The modularity of the printer system of the
present invention allows providing a simple configuration
for providing a printer exclusively for black and white
printing mode. Full color configurations provide color
ink in the second ink supply, allowing a simple configura-
tion for black and white mode, in which the second ink
supply is simply omitted, thereby profiting from the mod-
ularity of the present invention to provide a printer that
allows including only thosemodules needed for adesired
printing mode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] For a more complete understanding of the in-
vention and the advantages thereof, exemplary embodi-
ments of the invention are explained in more detail in the
following descriptionwith reference to the accompanying
drawing figures, in which like reference characters des-
ignate like parts and in which:

Fig. 1 is a schematic of a state of the art printing de-
vice;

Fig. 2 is a schematic view of one possible configura-
tion of the printer of the present invention;

Fig. 3 is a schematic view of another possible config-
uration of the printer of the present invention;

Fig. 4 is a schematic view of the printer of the present
invention.

[0023] The accompanying drawings are included to

provide a further understanding of the present invention
and are incorporated in and constitute a part of this
specification. The drawings illustrate particular embodi-
ments of the invention and together with the description
serve to explain the principles of the invention. Other
embodiments of the invention and many of the attendant
advantagesof the inventionwill be readily appreciated as
they become better understood with reference to the
following detailed description.
[0024] It will be appreciated that common and/or well
understood elements that may be useful or necessary in
a commercially feasible embodiment are not necessarily
depicted in order to facilitate a more abstracted view of
the embodiments. The elements of the drawings are not
necessarily illustrated toscale relative toeachother. Itwill
further be appreciated that certain actions and/or steps in
an embodiment of a method may be described or de-
picted in a particular order of occurrences while those
skilled in the art will understand that such specificity with
respect to sequence is not actually required. It will also be
understood that the terms and expressions used in the
present specification have the ordinary meaning as is
accorded to such terms and expressions with respect to
their corresponding respectiveareasof inquiry andstudy,
exceptwherespecificmeaningshaveotherwisebeenset
forth herein.

DETAILED DESCRIPTION OF EMBODIMENTS

[0025] With reference firstly to Fig. 1 of the drawings, a
schematic of a state of the art printing device is shown.
The printer of Fig. 1 shows a separate ink module 10. It
can be observed in Fig. 1 that the ink module 10 is
independent from the other modules of the printer of
Fig. 1, namely a printing module 11 and a drying module
12. This state of the art configuration provides a single ink
module 10 that provides ink to the imaging device, e.g.
print head, of the printer of Fig. 1. This configuration has
the implication that a complete catalog of inks, needed to
fulfill the needs of a plurality of printing modes, must be
loaded into the ink module 10.
[0026] Alternative state of the art printing devices are
known. Alternative state of the art configurations provide
an alternative configuration of an ink module to provide
ink to the imaging device, e.g. print head, of a printer. It
has the characteristic that all the ink tanks needed are
provided inside the printing module. This configuration
alsohas thecharacteristic thatacompletecatalogof inks,
needed to fulfill the needs of a plurality of printingmodes,
must be loaded into the ink tanks of the printing module.
[0027] With reference to Fig. 2 of the drawings, a
schematic view of one of the possible configurations of
the printer of the present invention is shown.
[0028] The configuration shown in Fig. 2 is character-
ized by the presence of a printing module comprising a
first imaging device operatively connected to a first ink
supply, and a first media transport mechanism. In the
configuration shown in Fig. 2 there is no second imaging
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device in the slot for accommodating an optional second
imaging device. As it can be observed in Fig. 2, the
printing module comprises an ink supply line and a first
ink inlet port connecting the slot for accommodating an
optional second imaging device to the exterior of the
printing module. In a particular embodiment, the first
ink supply in the printing module can be used for storing
black ink, aswell asother liquids requiredby theprinteras
maintenance liquids and/or primer.
[0029] As it can be observed in Fig. 2, the modularity
provided by the present invention allows providing a
simple configuration which can be expanded for a plur-
ality of other printing modes by adding an additional
second imaging device in the printing module, and an
additional ink supply module, as it is shown below with
reference to Fig. 3.
[0030] In the case, for example, of a black and white
printing mode, the modularity provided by the present
invention allows combining the printing module of the
represent invention with an ink supply module that com-
prises no ink supply, thereby providing a customizable
printer whose complexity can be easily adapted to the
printing mode needed.
[0031] With reference to Fig. 3 of the drawings, a
schematic view of a configuration of the printer of the
present invention is shown. The printer of Fig. 3 shows a
first ink supply in the printing module and a second ink
supply in an ink supply module.
[0032] In the configuration shown in Fig. 3 the first ink
supply is operatively connected to the first imaging de-
vice of the printer of Fig. 3 while the second ink supply is
operatively connected to the second imaging device of
the printer of Fig. 3. In a particular configuration, the first
modular ink supply may comprise the black ink needed
for black and white mode as well as any other fluids
required by the printer of the present invention. The
second ink supply may comprise the plurality of color
inks needed for full color mode by the printer of the
present invention.
[0033] In the configuration shown in Fig. 3, the second
imagingdevice receives ink throughafirst ink inlet port. In
turn, said first ink inlet port is configured such that in
operation an ink can flow from the second ink supply
device comprised in the ink supply module to the second
imaging device comprised in the printingmodule through
said first ink inlet port via an ink supply line. The config-
uration shown in Fig. 3 profits from the modularity pro-
vided by the present invention by providing a printer for a
plurality of printing modes simply by introducing an addi-
tional ink supply module comprising a second ink supply.
Additionally, the printer configuration in Fig. 3 comprises
a slot for accommodating an optional drying/fixation ap-
paratus which allows increasing the drying capabilities
for particular printing modes.
[0034] With reference to Fig. 4 of the drawings, a
schematic view of the printer of the present invention
for a black and white printing mode is shown. The printer
of Fig. 4 shows a first ink supply and a second ink supply.

[0035] It should be noted that the printer of Fig.4 shows
a similar configuration presented in Fig. 3 but with the
different modules ordered from right to left.
[0036] The configuration shown in Fig. 4 is character-
ized by the presence of said first ink supply and second
ink supply, wherein the first ink supply is operatively
connected to the first imaging device of the printing
module 40 of Fig. 4 while the second ink supply is
operatively connected to the second imaging device of
the printing module 40 of Fig. 4. In the configuration
shown in Fig. 4, the second imaging device receives
ink through a first ink inlet port. In turn, said first ink inlet
port is configured such that in operation an ink can flow
from the second ink supply device comprised in the ink
supply module 41 to the second imaging device com-
prised in the printingmodule 40 through said first ink inlet
port.
[0037] The configuration shown inFig. 4 allows leaving
out the second ink supply device, thereby providing the
advantage that depending upon the printing mode se-
lected, a simpler configuration can be provided. In the
case, for example, of a black andwhite printingmode, the
modularity provided by the present invention allows skip-
ping the presence of ink in the second ink supply device,
therebyprovidingacustomizableprinterwhosecomplex-
ity can be easily adapted to the printing mode needed.
[0038] Although specific embodiments of the invention
are illustrated and described herein, it will be appreciated
by those of ordinary skill in the art that a variety of
alternate and/or equivalent implementations exist.
[0039] The scope of the invention is defined by the
appended claims.
[0040] It will also be appreciated that in this document
the terms "comprise", "comprising", "include", "includ-
ing", "contain", "containing", "have", "having", and any
variations thereof, are intended to be understood in an
inclusive (i.e. non-exclusive) sense, such that the pro-
cess, method, device, apparatus or system described
herein is not limited to those features or parts or elements
or steps recitedbutmay includeotherelements, features,
parts or steps not expressly listed or inherent to such
process, method, article, or apparatus. Furthermore, the
terms "a" and "an" used herein are intended to be under-
stood as meaning one or more unless explicitly stated
otherwise. Moreover, the terms "first", "second", "third",
etc. are used merely as labels, and are not intended to
impose numerical requirements on or to establish a
certain ranking of importance of their objects.

Claims

1. A printing module comprising:

a first media transport mechanism;
a first print head;
a second print head,
a first ink supply device operatively connected to
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the first print head;

a first ink inlet port operatively connected to
the second print head via a first ink supply
line,
characterized in that,
in operation, the first ink inlet port is con-
nected to a second ink supply device ar-
ranged in an ink supply module the ink
supply module being independent from
the printing module.

2. An ink supply module comprising:

a second media transport mechanism;
a second ink supply device;
a first ink outlet port operatively connected to the
second ink supply device via a second ink sup-
ply line, characterized in that, in operation, the
first ink outlet port is in fluid connection with the
first ink inlet port of the printing module accord-
ing to claim 1, the printing module being inde-
pendent from the ink supply module.

3. The ink supply module of claim 2, further comprising
a drying / fixation apparatus.

4. A printer comprising:

a printing module according to claim 1;
an ink supply module according to claim 2;
wherein the first media transport mechanism
and the second media transport mechanism
are operatively connected such that in operation
a recordingmedium transported through thefirst
media transport mechanism is consecutively
transported through the secondmedia transport
mechanism;
and wherein the first ink inlet port of the printing
module is in fluid connection with the first ink
outlet port of the ink supply module such that in
operation an ink can flow from the second ink
supply device comprised in the ink supply mod-
ule to the second imaging device comprised in
the printing module.

Patentansprüche

1. Ein Druckmodul, bestehend aus:

einen ersten Medientransportmechanismus;
einen ersten Druckkopf;
einen zweiten Druckkopf,
eine erste Tintenzufuhrvorrichtung, die funktio-
nell mit dem ersten Druckkopf verbunden ist;

eine erste Tinteneinlassöffnung, die über eine erste

Tintenzufuhrleitung operativmit dem zweitenDruck-
kopf verbunden ist, wobei die erste Tinteneinlass-
öffnung im Betrieb mit einer zweiten Tintenzufuhr-
vorrichtungverbunden ist, die ineinemTintenzufuhr-
modul angeordnet ist, wobei das Tintenzufuhrmodul
unabhängig von dem Druckmodul ist.

2. Ein Tintenzufuhrmodul, das Folgendes umfasst:

einen zweiten Medientransportmechanismus;
eine zweite Tintenzufuhrvorrichtung;
eine erste Tintenauslassöffnung, die über eine
zweite Tintenzufuhrleitung operativ mit der
zweiten Tintenzufuhrvorrichtung verbunden
ist, wobei die erste Tintenauslassöffnung imBe-
trieb in Fluidverbindung mit der ersten Tinten-
einlassöffnung des Druckmoduls nach An-
spruch 1 steht, wobei das Druckmodul unab-
hängig von dem Tintenzufuhrmodul ist.

3. Das Tintenzufuhrmodul nach Anspruch 2 umfasst
außerdem eine Trocknungs‑/Fixiervorrichtung.

4. Ein Drucker, bestehend aus:

ein Druckmodul gemäß Patentanspruch 1;
ein Tintenzufuhrmodul gemäß Patentanspruch
2;
wobei der erste Medientransportmechanismus
und der zweite Medientransportmechanismus
operativ so verbunden sind, dass im Betrieb
ein durch den ersten Medientransportmecha-
nismus transportiertes Aufzeichnungsmedium
nacheinander durch den zweiten Medientran-
sportmechanismus transportiert wird;
und wobei die erste Tinteneinlassöffnung des
Druckmoduls in Fluidverbindung mit der ersten
Tintenauslassöffnung des Tintenzufuhrmoduls
steht, so dass im Betrieb eine Tinte von der
zweitenTintenzufuhrvorrichtung, die indemTin-
tenzufuhrmodul enthalten ist, zu der zweiten
Abbildungsvorrichtung, die in dem Druckmodul
enthalten ist, fließen kann.

Revendications

1. Un module d’impression comprenant :

un premier mécanisme de transport demédias ;
une première tête d’impression ;
une deuxième tête d’impression,
un premier dispositif d’alimentation en encre
connecté de manière opérationnelle à la pre-
mière tête d’impression ;

un premier port d’entrée d’encre relié de manière
opérationnelle à la seconde tête d’impression via
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une première ligne d’alimentation en encre, dans
lequel, en fonctionnement, le premier port d’entrée
d’encreest relié àunseconddispositif d’alimentation
en encre disposé dans un module d’alimentation en
encre, le module d’alimentation en encre étant indé-
pendant du module d’impression.

2. Un module d’alimentation en encre comprenant :

un deuxième mécanisme de transport des mé-
dias ;
un deuxième dispositif d’alimentation en encre ;
un premier port de sortie d’encre relié fonction-
nellement au seconddispositif d’alimentationen
encre via une seconde conduite d’alimentation
en encre, dans lequel en fonctionnement le
premier port de sortie d’encre est en connexion
fluide avec le premier port d’entrée d’encre du
module d’impression selon la revendication 1, le
module d’impression étant indépendant du mo-
dule d’alimentation en encre.

3. Le module d’alimentation en encre de la revendica-
tion 2, comprenant en outre un appareil de séchage /
fixation.

4. Une imprimante comprenant :

un module d’impression selon la revendication
1 ;
un module d’alimentation en encre selon la re-
vendication 2 ;
dans lequel le premier mécanisme de transport
de support et le secondmécanismede transport
desupport sont reliésdemanièreopérationnelle
de sorte qu’en fonctionnement, un support d’en-
registrement transporté par le premier méca-
nisme de transport de support est consécutive-
ment transporté par le second mécanisme de
transport de support ;
et dans lequel le premier port d’entrée d’encre
dumodule d’impression est en connexion fluide
avec le premier port de sortie d’encre dumodule
d’alimentation enencre, de sorte qu’en fonction-
nement, une encre peut s’écouler du second
dispositif d’alimentation en encre compris dans
le module d’alimentation en encre vers le se-
cond dispositif d’imagerie compris dans le mo-
dule d’impression.
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