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(57) Abrégé/Abstract:

The liquid cartridge for an industrial inkjet printer for printing goods has a film bag (20), a connector stub (22) which is connected to
it, and a lower cap (52). The connector stub (22) has an opening (32), and the opening (32) is closed by way of the lower cap (52)
which has a lower rubber layer (58), a plastic layer (34) which is formed by the connector stub (22), and a lower holder (54). The
lower holder (54) has a lower window (56) which is situated above the opening (32). The lower holder (54) is fastened to an outer
side (42) of the connector stub (22). The lower rubber layer (58) and, underneath it, the plastic layer (34) are situated below the
lower window (56), and they are in contact with one another and with the lower holder (54).
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(54) Title: LIQUID CARTRIDGE, AND A METHOD FOR FILLING A CARTRIDGE OF THIS TYPE WITH A LIQUID
(54) Bezeichnung : FLUSSIGKEITSKARTUSCHE UND AUF EIN VERFAHREN ZUM FULLEN EINER DERARTIGEN

KARTUSCHE MIT EINER FLUSSIGKEIT
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(57) Abstract: The liquid cartridge for an industrial inkjet printer for printing goods has a film bag (20), a connector stub (22) which
is connected to it, and a lower cap (52). The connector stub (22) has an opening (32), and the opening (32) is closed by way of the
lower cap (52) which has a lower rubber layer (58), a plastic layer (34) which is formed by the connector stub (22), and a lower
holder (54). The lower holder (54) has a lower window (56) which is situated above the opening (32). The lower holder (54) is
fastened to an outer side (42) of the connector stub (22). The lower rubber layer (58) and, underneath it, the plastic layer (34) are
situated below the lower window (56), and they are in contact with one another and with the lower holder (54).

(57) Zusammenfassung:

[Fortsetzung auf der ndchsten Seite]
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Die Fliissigkeitskartusche fiir einen industriellen Tintenstrahldruckers fiir das Bedrucken von Waren hat einen Folienbeutel (20),
einen mit diesem verbundenen Anschlussstutzen (22) und eine untere Kappe (52). Der Anschlussstutzen (22) hat eine Offnung
(32), die Offnung (32) ist durch die untere Kappe (52) abgeschlossen, die eine untere Gummilage (58), eine vom Anschlussstutzen
(22) gebildete Kunststofflage (34) und einen unteren Halter (54) aufweist. Der untere Halter (54) weist ein unteres Fenster (56)
auf, das sich oberhalb der Offnung (32) befindet. Der untere Halter (54) ist an einer AuBenseite (42) des Anschlussstutzens (22)
befestigt. Die untere Gummilage (58) und darunter die Kunststoftlage (34) betinden sich unter dem unteren Fenster (56), sie sind
in Kontakt miteinander und mit dem unteren Halter (54).
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The invention relates to a liquid cartridge, especially an ink cartridge, of an industrial
imkjet printer for printing goods, and a method for filling such a liquid cariridge. The
invertion relates to both such inkjet printers in the form of mobile devices, see &.9.
WO2013/120702 A1, and in the form of stationary devices, ses e.g. EP 1 084 153 B1.
Mobile devices are self-contained, such ag for example cordiess screwdrivers, they are
equipped with an inernal voltage source, especially an accumulator. With stationary
devices, the voltage supply generally is done from the cutside, e.g. via the regular power
grid.

The liguid cartridge is also referred to as a storage container. It usually containg ink or a
solvent. In general, it contains a liguid required for the printing process. Regarding ink
cartridges, reference is made to WO 2013M20702 At. In practical operation, the
reserair is required to be replaced quite often, as the liquid is constantly used up during
printing and the reservolr is depleted after a certain number of printing operations.

According to prior art, the liquid cartridge has a cap comprising a rubber layer, a plastic
layer and a holder. The holder overlaps the opening of the cartridge, which is usually
formed by a connector stub, The holder is fastened to the connector shub and has a
window. The rubber layer and the plastic layer are siluated undemeath the window, each
one overlapping and closing the opening. Such a storage container s filled by first
punciuring the layer assembly of the rubber and plastic layers with a hollow needle. The
liquid, for example solvent or ink, s then filled into the liquid cartridge, specifically into
its film bag, via the hollow needle,

In prior art, it is assumed for the sheet assembly of the rubber fayer and plastic layer to
autormatically re-ciose the opening or the hole as soon as the hollow needle is withdrawn,
Howewer, this does not alweys apply. The rubber layer is the preferred material for
sealing. The plastic layer supports the rubber (\IWWWM The rubber IWW has a certain
stiffness. The hollow needls tears a hole that does not always completely close when
retracting the hollow nesdle, instead, bending open and mutual overlapping of the hole

Date Recue/Date Received 2022-01-20



occasionally occurs, thus preventing sufficiently tight closure, Even if a closure is
achieved, it is not permanent. \With environmental conditions changing, for example
changes in temperature or air pressure, conditions are changing too, which also applies
1o gassing of the solvents. The pressure within the reservoir can be lower and'or higher
than ambient pressure. If it is larger, the punctured area may be pressed open, Droplet
discharge or even discharge of a fine stream may then be observed. This becomes of
particular importance, if the ink is to be filled in under pressure, It should be possible for
overpressurized ink or solvents not to be discharged from the opening site of the layer
assambly,

The invention now addresses this problem. The object of the invention is to provide safe
sealing of the opening following puncturing and filling, so that the filled cartridge most
preferably loses no ink or solvent during transport, storage, ete. and even after use in an
inkjet printer,

The plastic layer is an integral component of the connector stub. Ik seals its opening
completely and tightly. It has a thickness that is significantly less than the wall thickness
of the connector stub undermeath the opening, the thickness of the plastic layer being
5% to 40% of the wall thickness of the connector stub underneath the opening.

By way of the plastic layer, which is made of the same material as the rest of the
connector shub, the entity of connector stub and the film bag is tightly sealed. There is
ng communication with the outside word. It is not before the plastic layer has been
purctured, that access to the interior of the connector stub and the film bag is allowed,
and there is no access prior to this. A tight and refiable seal is be achieved in the area
of the opening due to the plastic layer being integral with the rest of the connector stub.

Preferably, the plastic layer has the smallest thickness in the ceniral area thereof,
Preferably, ribs extend outwards from the edge of this central ares, they may be provided
on the inner surface and/or on the outer surface of the plastic layer. They additionally
reinforce the plastic layer. The rubber layer thus remains soft in the radial direction, but

Date Recue/Date Received 2022-01-20
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in the axial direction it becomes hard due to the support. A generally soft rubber is used
for sealing, as used in rubber bands for disposable glasses or in rubber bands for office
applications. The rubber layer is radially positioned and axially clamped by the holder.
This applies to both holders.

The windows are provided to allow free access to the layers. Preferably, the holders are
made of metal. The windows preferably have the same shape as the opening, but
preferably have smaller dimensions, for example, they are at least one millimeter smaller
in diameter than the opening. Preferably, the opening thereof is 0 to 20% larger or
smaller than the clear opening of the connector stub.

Preferably, another cap is provided, it is referred to as the upper cap, it covers the prior
art cap, which is now referred to as the lower cap, and closes the opening regardless of
whether the lower cap provides effective closure or not. Direct contact between at least
two, preferably all layers of the two caps is preferred. It is preferred for the two rubber
layers to be in direct contact. Direct contact forces back or prevents mechanical
deformation of the lower rubber layer. If the hollow needle has caused damage of the
lower rubber layer, and if an edge bulges out of the plane of the first rubber layer, said
edge will be pushed back into the plane of the rubber layer by the upper rubber layer
when applying the upper cap. Possible leakage of the lower cap is harmless, as in any
case a seal will be achieved by the upper cap. In this way, significantly improved sealing
of the opening is achieved. This is particularly noticeable when storing and transporting
a filled storage container.

Preferably, the lower rubber layer is in direct contact with the plastic layer underneath,
which is formed by the connector stub itself. Preferably, all layers are in planar contact
with one another across at least 50% of their surface area. This particularly stabilizes
the lower rubber layer. Preferably, the holders exert axial pressure onto the respective
layer situated underneath them. This results in edge-side sealing above the edge of the
opening. At the same time, however, the layers in addition are compressed.

Preferably, the upper cap can be slid onto the connector stub. For this purpose, the
upper cap has at least one axially extending arm having elasticity, and on which a
latching projection is provided. A recess, which is provided on the connector stub and/or



the lower cap, cooperates with the latching projection. Latching is such that an axial
tension occurs when engaging, i.e. the upper rubber layer is pressed against the lower
holder, and is especially pressed against the lower rubber layer. The upper cap overlaps
the assembly of the lower cap and plastic layer.

As a rubber layer, a caoutchouc sheet is preferably used. As a sheet, a layer having
uniform thickness is understood. The thickness of the plastic layer is between 0.05 and
0.3 mm, preferably about 0.1 mm. The thickness of the lower rubber layer is 0.3 0 0.8,
preferably about 0.5 mm. The lower rubber layer is at least 10% thicker than the upper
rubber layer, and preferably is about twice as thick. The lower rubber layer preferably is
1.5 to 2.5 times thicker than the upper sheet, i.e. outer rubber layer.

Generally, the cartridge may be a cartridge with any filling, as long as it is a liquid, which
is required for printing in an industrial inkjet printer for printing goods.

In the process of filling a liquid cartridge for an inkjet printer for printing goods, the liquid
cartridge as described above is used, which may comprise a bottle or not, in which the
film bag is situated. The interior space, which is to be filled with the liquid, is confined by
the film bag and the connector stub. The plastic layer of the connector stub is still
undamaged, and completely seals the opening of the connector stub. The lower rubber
layer is punctured first and then the plastic layer is punctured with a hollow needle to
gain access to the interior. Liquid can now be introduced into the interior through the
hollow needle. This may be done under pressure. Any air volume present in the interior
can escape through leaks between the hollow needle and the lower rubber layer; the
hollow needle has an additional venting channel, if required. Once the interior is filled
with the liquid, for example ink, the hollow needle can be pulled out again. It is achieved
by the plastic layer that the surfaces of the rubber layer are maintained and no part of

the rubber layer can move outwards at the puncture point.

In order to be able to even better protect the condition thus achieved, in an improvement,
an upper cap is provided, which comprises an upper rubber layer and an upper holder.
Said upper holder comprises an upper window. Said upper cap is now applied to the
lower cap, it is fastened to the connector stub and/or the lower cap. It covers the lower
cap with its upper rubber layer. For example, the upper rubber layer tightly abuts against

Date Regue/Date Received 2022-06-13



the holder, thus sealing the lower window to the outside. Even if the lower rubber layer
is or becomes leaky, the upper rubber layer becomes a complete seal.

Further features and advantages can be found in the following description of a non
limiting working example of the invention, which will be explained in more detail below,
while reference is made to the drawings, wherein

Fig. 1 shows an axial plane cut through a liquid cartridge.

Fig. 2 shows an axial cut similar to Figure 1, but now additionally with a bottle and

inserted into an inkjet printer.

The liquid cartridge has a film bag 20 and a connector stub 22 tightly connected thereto.
The film bag 20 has an edge, the edge being circumferentially tightly connected to the
connector stub, for example welded. Usually, both parts are made of plastic. Preferably,
the connector stub 22 is made of PE. The film bag 20 can also be made of PE. The
connector stub 22 comprises an inner channel. The connector stub 22 comprises an
inner pipe 24, which projects into the film bag 20. Moreover, it comprises a collar 26
which extends radially, transversally to an axial direction 28, and is disc-shaped. On the
other side of the collar 26, a nozzle 30 is formed, which projects out of the film bag 20
and also extends in axial direction 28. The inner channel passes through the inner tube
24, the collar 26 and the socket 30, through which the interior of the film bag 20 is
connected to the outside world.

The front end of the nozzle 30 forms an opening 32, said opening being completely
closed by a plastic layer 34. The plastic layer 34 is an integral part of the connector stub
22, and is installed simultaneously during manufacture thereof. The connector stub 22

is manufactured, for example, by injection molding.

The pastic layer 34 comprises inner ribs 36 and outer ribs 38, which are integrally
connected to the plastic layer 34 and extend radially outwards. Said ribs do not extend
to the center, there is rather a central area 40 in the center. The ribs 36, 38 do not extend
into said central area. It is the center area 40 which is to be hit later preferably during
puncturing.

Date Regue/Date Received 2022-06-13
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An outer side 42 of the connector stub 22 is structured with several protrusions and
indentations, which will be referred to in the following fwo paragraphs:

A bead 44 is situated near the collar 26 and outside this bead 44 a stop surface 46 is
situated. A counterpart 48 abuts agains the stop surface, which counterpart additionally
is supported by the bead 44. This counterpart 48 does not belong to the liquid cartridge
or storage container, but to a printer. It is shown how the liquid cartridge can be mounted,
especially in a printer, which is not shown in detail herin.

Two circumferential locking grooves 50 are situated outside the stop surface 46 on the
outer side 42 of the connector stub 22, the purpose of which will now be described: A
lower cap 52 is placed on top of the opening 32, specifically it is axially pushed thereon
and is fastened to the stub 30 in the outer locking groove 50 by latching. The lower cap
52 has a metal lower holder 54 which is formed similar to a pot. A large hole is provided
in the bottom of the pot, this hole is a lower window 56. As viewed from the lower window
56, the lower holder 54 axially and also radially abuts on a lower rubber layer 58. The
lower holder 54 comprises arms extending in axial direction, which extend towards the
collar 26. They are spring-elastic and comprise barbs that engage in the outer locking
groove 50. The lower rubber layer 58 is clamped in axial direction, is positioned in radial
direction and is not pressurized as in axial direction. The lower window 56 has an
approximate diameter which corresponds to the inner diameter of the inner channel.

As it is shown in Figure 1, the lower rubber layer 58 is a cylinder or a flat disc.

An upper cap 60 is axially fastened to the lower holder 54. It also comprises a window,
and comprises an upper window 62, which is essentially of the same size as the lower
window 56 and is flush thereto. The upper cap 60 comprises an upper holder 64, which
is formed similar to the lower holder 54. Similar to said lower holder, it laterally overlaps
a rubber layer, herein the upper rubber layer 66, and also overlaps it radially, i.e. in
circumferential direction. In this way, the upper rubber layer 66 will also become axially
compressed, and will be fixed in radial direction. It is pressed against the axial outer
surface of the lower holder 54, so that a seal will be achieved thereon. The upper holder
56 also is essentially pot-shaped, having axially protruding, resilient arms, which also
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have snap-in devices so that they can engage in the inner locking groove 50 as shown.
The lower cap 52 is almost completely covered. As it is shown in figure 1, the upper
rubber layer 66 is a cylinder or a flat disc. It is less than half as thick as the lower rubber
layer 58.

The liquid cartridge of an industrial inkjet printer for printing goods comprises a film bag
20, a connector stub 22 and a lower cap 52. The connector stub 22 comprises an
opening 32, the opening 32 is closed by the lower cap 52, which has a lower rubber
layer 58, a plastic layer 34 formed by the connector stub 22 and a lower holder 54. The
lower holder 54 has a lower window 56 situated above the opening 32. The lower holder
54 is fastened to an outer side 42 of the connector stub. The lower rubber layer 58 and
the plastic layer 34 below it are situated beneath the lower window 56, they are in contact
with one another and with the lower holder 54.

Bottom is meant to be viewed axially towards the interior of the liquid cartridge, i.e. in
the figures, in axial direction 28 to the right, to the top or to the front is meant to be
viewed to the left in the figures.

Fig. 2 shows a bottle 70 of the liquid cartridge, in the bottle 70 the film bag 20 is situated.
The printer comprises an accommodation 72 containing the front part of the connector
30 and the two caps 52, 60. In the embodiment of Fig. 2, onyl one lower cap 52 is
provided. In figure 2, a hollow needle 68 is shown, which has been punctured through
the lower rubber layer 58 and through the plastic layer 34, it is situated with its tip in the
inner channel. Liguid can now be withdrawn from the storage bottle through the holiow
needle 68. What is shown, is the state of a liquid cartridge that is inserted into an inkjet
printer that otherwise is not shown in detail.

Terms such as essentially, preferably and the like, and possibly inaccurate information,
should be understood to mean that a deviation of plus minus 5 %, preferably plus minus
2 % and in particular plus minus one percent from the normal value is allowed.

The liquid cartridge for an industrial inkjet printer for printing goods has a film bag 20, a
connector stub 22 and a lower cap 52. The connector stub 22 comprises an opening 32,
the opening 32 is closed by the lower cap 52, which has a lower rubber layer 58, a plastic
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layer 34 formed by the connector stub 22 and a lower holder 54. The lower holder 54
has a lower window 56 situated above the opening 32. The lower holder 54 is fastened
to an outer side 42 of the connector stub. The lower rubber layer 58 and he plastic layer
34 below it are situated beneath the lower window 56, they are in contact with one
another and with the lower holder 54.



List of reference numbers

20 film bag

22 connector stub
24 inner tube

26 collar

28 axial direction
30 stub

32 opening

34 plastic layer

36 inner rib

38 outer rib

40 central region
42 outer side

44 bead

46 stop surface

48 counterpart

50 locking groove
52 lower cap

54 lower holder

56 lower window
58 lower rubber layer
60 upper cap

62 upper window
64 upper holder
66 upper rubber layer
68 hollow needle
70 bottle

72 accommodation
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Claims

1. A liquid cartridge for an industrial inkjet printer for printing goods, wherein the liquid

cartridge comprises
a film bag,
a connector stub connected thereto, and
a lower cap,

wherein the connector stub has an opening closed by the lower cap comprising a
lower rubber layer, a plastic layer defined by the connector stub and a lower holder,

wherein the lower holder comprises a lower window located above the opening

and is fastened to an outer side of the connector stub,

wherein the lower rubber layer and the plastic layer, which is located below the
lower rubber layer, are located below the lower window, such that they are in contact with
one another and with the lower holder, and

wherein the liquid cartridge further comprises an upper cap further closing the
opening, the upper cap comprising an upper rubber layer and an upper holder, wherein
the upper holder overlaps the lower holder and has an upper window located in front of
the opening, and the upper holder is fastened to one or more of the lower holder or to the

outer side of the connector stub.

2. The liquid cartridge according to claim 1, wherein a distance between the rubber

layers is less than 1 mm, or the rubber layers are in contact with one another.

3. The liquid cartridge according to claim 1, further comprising a bottle in which the film

bag is located, and from which the connector stub at least partially extends outward.

Date Regue/Date Received 2022-06-13
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4. The liquid cartridge according to claim 3, wherein the bottle comprises a plastic bottle.

5. The liquid cartridge according to claim 1, wherein the lower rubber layer is at least

1.5 times as thick as the upper rubber layer.

6. The liquid cartridge according to claim 5, wherein the lower rubber layer is at least 2

times as thick as the upper rubber layer.

7. The liquid cartridge according to claim 1, wherein the plastic layer is no more than
half of a thickness of the lower rubber layer.

8. The liquid cartridge according to claim 7, wherein the plastic layer is no more than
1/4 of the thickness of the lower rubber layer.

9. The liquid cartridge according to claim 1, wherein the upper cap comprises multiple
arms, extending transversally to the upper window, the arms comprising projections, and
wherein one or more of the connector stub or the lower holder comprise locking bulges,
which engage the projections.

10. The liquid cartridge according to claim 1, wherein the plastic layer is integral with the
connector stub.

11. The liquid cartridge according to claim 1, further comprising ribs located on one or

more of an outside or on an inside of the plastic layer.

Date Regue/Date Received 2022-06-13
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12. A method for filling a liquid cartridge for an inkjet printer for printing goods, wherein
the liquid cartridge comprises a film bag and a connector stub connected thereto, the
connector stub having an opening which is sealed off by a lower cap comprising a plastic
layer formed by the connector stub, a lower rubber layer, and a lower holder, wherein the
lower cap has a lower window located above the opening, the lower cap is fastened to
the connector stub, the lower rubber layer is located between the lower holder and, and
also in contact with, the opening, and the plastic layer is located below the lower rubber

layer, the method comprising the following steps:
puncturing the lower rubber layer and the plastic layer with a hollow needle,
filling liquid, through the hollow needle into an interior of the film bag,

applying an upper cap onto the lower cap, wherein the upper cap comprises an

upper rubber layer and an upper holder having an upper window, and

fastening the upper cap to one or more of the connector stub or the lower cap.

13. A method according to claim 12, wherein the filling liquid is ink.

Date Regue/Date Received 2022-06-13
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