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(54) Bezeichnung : TINTENSTRAHLDRUCKER FUR DIE BESCHRIFTUNG VON WAREN MIT EINEM SCHREIB-KOPF
UND MIT EINEM VORRATSBEHALTER

Fig. 1

(57) Abstract: The inkjet printer for labelling goods has a
writing head (20) which has a at least one outlet opening
(26) for mk droplets, b a printing unit (78) which is
connected to said outlet opening, ¢ a compressed air pump
(70) and d an electric controller (32). It has at least one
storage vessel (40) for Liquid which tflows through the
outlet opening. The storage vessel 1s connected releasably
to the writing head 1n a coupling region. A first pressure
sensor (80) 1s arranged on the compressed air line (76) in
the writing head, which first pressure sensor (80) detects
the air pressure in the compressed air line and outputs an
air pressure signal to the controller (32). A second
pressure sensor 1s arranged on the ik line, which second
pressure sensor detects the pressure in the ink line and
outputs an ink pressure signal to the controller. The latter
outputs an -Ink empty" signal if the ik pressure signal
drops by more than 10% with respect to the air pressure

signal.

(57) Zusammenfassung: Der Tintenstrahldrucker
[Fortsetzung auf der nachsten Seite]
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fiir die Beschriftung von Waren hat einen Schreibkopt (20), der a mindestens eine Austrittsottnung (26) fiir Tintentréptchen, b emn
mit dieser Austrittséttnung verbundenes Druckwerk (78), ¢ eme Druckluttpumpe (70) und d eine elektrische Steuerung (32)
autweist. Er hat mindestens emnen Vorratsbehalter (40) fiir Fliissigkeit, die durch die Austrittsottnung stromt. Der Vorratsbehalter
1st mit dem Schreibkopt in einem Kupplungsbereich 1osbar verbunden. Im Schreibkopt 1st an der Druckluftleitung (76) ein erster
Drucksensor (80) angeordnet, der den Luftdruck in der Druckluftleitung erfasst und ein Luftdrucksignal an die Steuerung (32)
abgibt. An der Tintenleitung i1st em zweiter Drucksensor angeordnet, der den Druck m der Tintenleitung erfasst und em
Tintendrucksignal an die Steuerung abgibt. Diese gibt ein Signal -Tinte leer” aus, wenn das Tintendrucksignal um mehr als 10%
gegeniiber dem Luftdrucksignal abtallt.
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Ink jet printer for the labelling of goods with a write head and a supply
tank

An ink jet printer for the labelling of goods with a write head, comprising a) at
least one outlet opening for ink droplets at a frontal surface, b) a mechanism
connected to the outlet opening, ¢) a pneumatic pump and d) an electrical control,
and having at least one supply tank for fluid flowing through the outlet opening,
such as e.g. ink, pigment or solvent, wherein the supply tank is releasably
connected to the write head in a coupling area, and comprising a housing as well
as a foldable bag residing in said housing, in which bag the fluid is accommodated
and which is connected to the printing mechanism via an ink line, which is passed
across the coupling area, the pneumatic pump is connected to the space between
the housing and the bag via a compressed-air line and thus pressurizing said space

with overpressure.

The invention preferably relates to such ink jet printers in the form of hand-held
devices, see e.g. W02013/120702 A1, it may also be utilized with stationary
devices, see e.g. EP 1 064 153 B1. Hand-held devices are self-contained, they are
provided with a voltage supply source, especially an accumulator, for example, like
cordless screwdrivers. With stationary devices, voltage supply generally is done

from the outside, e.g. via the regular electrical grid.

The fluid required for the printing procedure is in the supply tank. For this purpose,
reference is made to WO 2013/120702A1, the disclosure of which is fully

incorporated into the disclosure of the present application and in this respect is
included therein. In practical operation, the supply tank is required to be quite
frequently replaced, as the fluid, while being pressurized, is constantly consumed,
thus depleting the supply after a certain number of pressurizing cycles. Therefore,
the supply tank is formed such that it may easily be replaced. It may be released
from the write head at the coupling area. When decoupling, the ink line and the

compressed-air connection will be interrupted.

A supply tank having an internal bag, which receives the fluid, and a compressed-
air space located between the bag and the housing of the supply tank have the

advantage that hydraulic pressure required for the pressurizing procedure is or

VAT
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may be achieved by way of pneumatic pressure, respectively. The fluid usually
does not pass through an additional pressure hydraulic pump, in which deposits

etc. may be formed.

The disadvantage with the previously-known ink jet printer resides in that, as the
ink supply in the bag runs short, the print image deteriorates. There is a lack of
simple evidence that the ink supply is running short. It is thus desired to provide

an ink emptiness signal at the appropriate time.

This will be addressed by the invention. The object of the invention is to further
develop the ink jet printer of the above-mentioned type in which an ink emptiness
signhal may be generated. This is to be performed by the use of simple means. The

emptiness signal preferably is to be output prior to deterioration of the print image.

In view of this, the invention solves the issue starting from the features of the
Preamble of the Claim 1 in that a first pressure sensor is associated to the write
head of the compressed-air line, which detects the air pressure in the compressed-
air line and supplies an air pressure signal to the controller, in that a second
pressure sensor is associated to the ink line in the write head, which therein detects
the pressure in the ink line and supplies an ink printing signal to the controller,
and in that the controller outputs a signal ,ink empty", when the ink printing signal
declines by more than 3%, preferably more than 5% in relation to the air pressure

signal.

The invention suggest to detect both the pressure generated by the pneumatic
pump and said pressure generated therein and provided in the ink line and to
compare them to each other. At that point, the starting signal is the ratio of the
two pressure values, which is the one during regular operation, when sufficient ink
IS available. During normal operation, the air pressure in the compressed-air line
is slightly higher than fluid pressure in the ink line, as a small fraction of the air
pressure is used to fold the bag, etc. During normal operation, the ratio of the air
pressure signal and ink printing signal will be determined and is recorded as a base
value. If the ink printing signal declines, it means that the ink supply is running
short. At that point, as emptying of the bag increases, more and more air pressure
energy will be required to fold the bag, which results in loss of ink pressure.
Particularly, the pressure in the ink line decreases so that the bag will essentially

Y I
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be squeezed out. The invention has the advantage that a signal of emptiness ,,ink

empty” may already be output prior to deterioration of the print image.

It is advantageous to monitor the air pressure signal independently of the ink
printing signal so that air pressure is always sufficient, especially, that the air
pressure signal is essentially constant. Thus, for example, defective supply of
compressed-air may also be detected. Erroneously displayed values may be

avoided.

One can measure the air pressure starting from its generation in the pneumatic
pump to the location, where the compressed-air line passes through through the
coupling area. Determining air pressures in the pneumatic pump itself involves
effort, unless the pneumatic pump provides for such determination. It is thus of
advantage, to measure between the pneumatic pump and the location, where the
compressed-air line passes through the coupling area. Measurement is done where

the compressed-air line may smoothly be accessed.

In practical embodiment, the compressed-air line terminates in the coupling area.
The coupling area has an externally located gasket. In this way, separate single
coupling of the compressed-air line will not be required. An outer surface of the
supply tank limits the compressed-air space of the supply tank. With a supply tank
that is not connected to a write head, the space between the air-tight housing and

the bag is open towards the outside.

The invention has the advantage, that all actions required for measuring may be
performed in the write head. All sensors are located in the write head. No
Interventions into the supply tank are required. The supply tank may continue to

be used as it is known from prior art.

As sensors for the determination of the pressures, commonly used commercially
available sensors may be used, for example piezo elements, pressure gauges and
the like.

The extent, by which the ink printing signal is required to decline in relation to the

air pressure signal, until signaling ,,ink empty" , is variable and may be adapted

and selected depending on the stiffness of the bag, the size of the pressurized
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spaces etc., respectively. It depends on the controller, within which time span the
signal will actually be output following first-time-decline of the ink pressure signal.

It absolutely is within the scope of the invention that an average value will be
taken across a certain duration of time, until the signal ,ink empty" will be output,
for example a few seconds. In this way, short-term events, caused by any

Interferences, may be excluded.

It is advantageous that in the controller the emptiness signal ,,ink empty"™ will not
be output, before the ink printing signal has declined in relation to the air pressure
signal during a span of time of greater than zero, especially, at least 0.5 to 3

seconds.

It is possible, to combine individual coupling means to each other, e.g. the
mechanical coupling and the fluid coupling, and to merge them into a single

coupling.

Further advantages and features of the invention will arise from the remaining
claims as well as description below of two working examples of the invention, which
are to be understood as being non-limiting, which in the following will be explained

In detail by making reference to the drawings, wherein:

Fig. 1: is a perspective representation of an ink jet printer as an assembly

picture with a main frame and a supply tank spaced apart therefrom,

Fig. 2: is a view in an axial direction, as viewed from the parting plane In

figure 1, onto the supply tank,

Fig. 3: IS an axial view, as viewed from the parting plane and in a perspective

opposite to figure 2, onto the main unit,

Fig. 4: is a sectional representation of the supply tank of a second working
example, as viewed along a sectional plane such as IV-1V in figure 2

and

e
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Fig. 5: is a partial sectional image, as viewed along the sectional view such
as V-V in figure 3 for an end piece of the main unit for the second

working example.

According to the two working examples, the ink jet printer for the labelling of goods
is desighed as a hand-held device. It comprises a main unit 20, which herein
essentially is cylindrically formed having an attached handle 22. In Fig. 1, a frontal
surface 24 is located at the right hand side of the main unit 20, where several ink
49 outlet openings 26 are provided. Discharge of ink is according to the arrow 28.
Printing is preferably done with ink droplets. In the handle 22, a voltage supply 30
IS accommodated, as represented as an accumulator. It is connected with a
controller CON 32, which controls the overall operational procedure. In the handle
22, a release button 38 is mounted, through which a pressurizing procedure will

be initiated.

In Fig. 1, on the left hand side adjacent to the main unit 20 a supply tank 40 is
located, separated by a parting plane. It has its own housing. It is limited by a
planar container wall 42, which has the shape of a disc, and by an air-tight cap
44 . Both are joined air-tightly to each other. The interior space limited thereof is
in communication with the outside via a hole. The hole 46 is located in the

container wall 42.

A bag 48 for ink 49 is located in the interior space of the supply tank 40. It is made
of a foldable, thin material, for example plastic film. Its interior volume varies
depending on the charge of ink 49, it is only filled with fluid, e.g. ink 49, and is
connected to the outside environment solely via a second coupling member 50.
This second coupling member 50 is designed as a socket and cooperates with a
first coupling member 52, which transversally protrudes to the parting plane at the
main unit 20 and is formed as a connector. The two coupling members 50, 52, in
the joint state, allow fluid-tight connection. The two coupling members 50, 52 are
rotationally symmetrical to an axis 54. As it is shown in figure 1 and 5, the first
coupling member 52, within the main unit 20, is coupled to an ink line 56, which
herein is formed as ink tubing. In this way, the interior space of the bag 48
exclusively is accessible, if the two coupling members 50, 52 are connected to
each other. The two coupling members 50, 52 and the ink line 56 form an ink

supply line, which is disrupted when decoupling the coupling area.

gy 1
ML



10

15

20

25

30

33

CA 03017045 2018-09-07

6
H8325019CA

The second coupling member 50 is formed such that it is self-sealing, unless the

first coupling member 52 is located in the second coupling member 50. It is
thereby assured that the interior space of the bag 48 is sealed when the coupling
50, 52 is open and thus is separated, as it is shown in figure 1. Fig. 4 shows a
respective self-locking valve. Preferably, the self-locking valve simultaneously
provides a seal between the two coupling members 50, 52, when the coupling 50,

52 is closed.

A gasket 74 is arranged at the ink container 40. It is kept at the outer rim of the
container wall 42 and thus in close proximity to the rim of the cap 44. It is of

annular shape. Alternatively, it is arranged at the main unit 20.

Three hooks protrude from the ink container 40. They are located within the gasket
74. Together with appropriately formed pockets, they form mechanical coupling
device 66, 68. The pockets are also located within the gasket 74. The pockets
represent a working example for a first coupling means 66, the hooks are a working
example for the second coupling means 68 of the mechanical coupling device 66,
68. Other embodiments of the coupling means are also possible. Thus, a coupling
means may for example be configured as a male thread, the other one may be
configured as a female thread. It is also possible to form the coupling device 66,

68 as a bayonet joint or a snap-in connection. A kinematic inverse mechanism is

also possible.

In another embodiment, in a kinematic inverse mechanism, the hooks, which form
the second coupling means 68 of the mechanical coupling device 66, 68 in the first
working example shown, are arranged at an end wall 64 opposite to the container
wall 42 of the main unit 20, and the pocket-shaped first coupling means 68 Is

formed at the container wall 42.

It is possible for the first coupling means 66 to be formed at the container wall 42
and to be formed as being non-airtight. The first coupling member 52 may thus as
well undertake the function of the hole 46. When the coupling means 66, 68 are
formed in an airtight manner, they may be arranged inside or outside of the

circumference of the gasket 74.
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When the coupling means 66, 68 are arranged outside the circumference of the
gasket 74, it is required that they are formed in an airtight manner, e.g. having
airtight pockets. This is not required with an arrangement inside the gasket 74.

Outside the gasket, the housing of the supply tank 40 is airtight.

As it is shown in the figures 1 and 5, a pneumatic pump 70 or another suitable air
pressure generator is located within the main unit 20. Devices, such as e.g. utilized
in portable blood pressure measuring apparatuses, are utilized. The pneumatic
pump 70 is controlled by the controller 32, and it is connected to it. An outlet side
compressed-air line 76, which is configured as a tube, enters into an air passage
72, which is located in the end wall 64 of the main unit 20. The air passage /2 is
arranged inside the gasket 74. It will over-pressurize the interstice between the
end wall 64 and the container wall 42, as when the pneumatic pump 70 is turned
off. This interstice is in communication with the interior space of the ink container
40 through the hole 46 or an equivalent passage, e.g. pockets. Thus, overpressure
is also applied to the interior space. Due to this overpressure, the bag 48 is

compressed, thereby over-pressurizing the ink 49.

The ink line 56 connects the first coupling member 52 with a printing mechanism
78. Said printing mechanism is associated to the outlet openings 26. The printing
mechanism 78, e.g. has at least one valve, not shown herein, which e.g. controls
the pressurizing procedure and is a conventional component of an ink printer, or
is continuously providing ink droplets. In this way, the pressurizing procedure is
made possible. Other printing methods are also possible. Due to overpressure in
the ink container 40, it is assured for the ink 49 to be able to be conveyed at least
into the main unit 20, without the requirement for the ink 49 to be aspirated or to
be otherwise conveyed. Advantageously, the overpressure is sufficient for the

pressurizing procedure. In this way, additional augmentation of pressure may be

omitted.

The compressed-air line 76 is associated to a first pressure sensor 80. For example,
it is attached thereto. In general, it is arranged such that the pressure value of the
air pressure génerated by the pneumatic pump 70 within the main unit 20 will be
acquired. The first pressure sensor 80 is connected to the controller 32. It outputs

an air pressure signal to the controller 32.

3 B T
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The ink line 56 is associated to a second pressure sensor 82. For example, it is
attached thereto. In general, it is arranged such that, within the main unit 20, the

pressure value of the fluid from the bag 48 will be acquired. The second pressure
sensor 82 is connected to the controller 32. It outputs an ink printing signal to the

controller 32.

The controller 32 processes the two printing signals. They will be compared to each
other continuously or at specified intervals. A signal ,ink empty" will be emitted, if
the ink printing signal declines by more than 2%, eventually more than 3%,
preferably more than 10% in relation to the air pressure signal. A display 84, which
IS arranged at the main unit 20, emits an appropriate signal, for example a light
signal. Other displays are possible. If the level of fluid actually stored in the bag
48 is relatively low, so that it will not be sufficient for a pressurizing procedure,

this will be displayed. The pressurizing procedure may then be locked.

The described arrangement consisting of the gasket 74, the fluid coupling
comprising the coupling members 50, 52 and the mechanical coupling comprising
the coupling means 60, 68 form a coupling area. The supply tank 40 is releasably

connected to the write head 20 via the coupling area.

Preferably, the container wall 42 and the end wall 64 are limited towards the
exterior by a circle, which is centrically to the axis 54. This is represented in the
working examples. Preferably, the mechanical coupling is operated by a rotational

movement across a certain angular range, for example 10 to 40°. It is preferably

formed as a bayonet joint, such as it is indicated in the working example.

According to the figures 4 and 5, the second working example comprises all
features of the first working example according to the figures 1 to 3. The second
working example differs from the first working example by the following additional

elements, which are set forth in the following four paragraphs:

At the end wall 64 of the main unit 20, a circular-shaped first antenna 36 is
arranged. It is connected to a basic unit 34, which is arranged in the main unit 20
and is connected to the controller 32. A circular-shaped second antenna 58 of a
transponder 60 is attached to the inner surface of the container wall 42. Moreover,

a control unit 62 is associated to this transponder 60. The transponder 60

€5 oy £y
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cooperates with the basic unit 34. It is designed for and adjusted to said basic unit
34. Such cooperating units consisting of a basic unit 34 and a transponder 60 are
known from prior art, reference is made to US 7,520,429 B2; US 4,862,160 A and
US 2009/016049 Al. Such units of a basic unit 34 and a transponder 60 are often
referred to as a RFID system. The basic unit 34 not only reads but also sends
information to the transponder 60 and therefrom receives responses. It is able to
both send and receive. In the present case, the transponder 60 is a so-called
passive transponder 60, it has no dedicated voltage supply. It is as well supplied
with power by the basic unit 34. It is suitable for the antennas 36, 58 of both units
to preferably be coaxial and to essentially have the same radial extension. They

should be coupled as good as possible. This is represented in the figures.

In the control unit 62, the data regarding the ink 49 in the bag 48 are stored, said
data including expiration date of the ink 49 or other fluid, respectively, its type,
composition, initial amount and actual amount or amount of ink 49 withdrawn,
respectively. Other features may be stored. When the respective amount of ink 49
IS known, it is possible for different ink containers 40 to be operated, i.e. to replace
them while being operated. This, for example, is required if printing with another
color is desired. The RFID systems are standardize according to ISO-18000-1. This

standard will be referred to.

Instructions are stored in the controller 32 and/or in the basic unit 34, to which
the data contained in the control unit 62 may be compared and processed with. If,
for example, the expiration date of the ink 49 has passed, printing operation is
disabled, instead, a respective message, eventually a red flashing display light,
will be activated. In this respect, the other data are also processed or utilized,

respectively. In this respect, reference is made to the three EP patent documents

and the WO publication already mentioned above.

If, in the working example shown, the antennas 36, 58 are each configured and
represented as an annular disc, this is to be understood as being non-limiting. The
antennas 36, 58 may also have other shapes, they may, for example, form a
polygon, or may be of oval or star shape. In this context, the only crucial point is
that a sufficiently large interior space is left free, so that a coupling member 50 or

52, respectively, may be arranged therein.
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The ink jet printer for the labelling of goods has a write head 20, comprising a)
at least one outlet opening 26 for ink droplets, b) a printing mechanism 78
connected to said outlet opening 26, ¢) a pneumatic pump 70 and d) an electrical
control 32. It has at least one supply tank 40 for fluid flowing through the outlet
opening 26. The supply tank 40 is releasably coﬁnected to the write head 20 in a
coupling area. In the write head 20, a first pressure sensor 80 is arranged at the
compressed-air line 76, which detects the air pressure in the compressed-air line
76 and outputs an air pressure signal to the controller 32. A second pressure
sensor 82 is arranged at the ink line 56, which detects the pressure in the ink
line 56 and emits an ink printing signal to the controller 32. Said controller
outputs a signal ,.ink empty", if the ink printing signal declines by more than

10% in relation to the air pressure signal.

Terms, such as essentially, preferably and the like as well as details which are
likely to be understood as being imprecise are to be understood in that a deviation
by plus minus 5 %, preferably plus minus 2% and especially, plus minus 1% from

the regular value is possible.

YT B 3
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Claims

1. An ink jet printer for the labelling of goods

- with a write head (20) comprising a) at least one outlet opening (26)
for ink droplets at a frontal surface (24), b) a printing mechanism (78)
connected to said outlet opening (26), ¢) a pneumatic pump (70) and
d) an electrical control (32), and

- having at least one supply tank (40) for fluid flowing through the outlet
opening (26), such as e.g. ink (49), pigment or solvent, wherein the
supply tank (40) is releasably connected to the write head (20) in a
coupling area, and having a housing as well as a bag (48) located in said
housing, in which bag fluid is accommodated, and which is connected to
the printing mechanism (78) via an ink line (56), which is passed across
the coupling area, the pneumatic pump (70) is connected to the space
between the housing and the bag (48) via a compressed-air line (76),
thus over-pressurizing said space,

characterized in that, in the write head (20), the compressed-air line (76)

is associated to a first pressure sensor (80), which detects the air pressure

in the compressed-air line (76) and outputs an air pressure signal to the

controller (32), in that, in the write head (20), the ink line (56) is associated

to a second pressure sensor (82), which detects the pressure in the ink line

(56) and outputs an ink printing signal to the controller (32), and in that the

controller (32) outputs a signal ,ink empty", if the ink printing signal

declines by more than 5%, preferably more than 10% in relation to the air

pressure signal.

2. The ink jet printer according to Claim 1, characterized in that the first
pressure sensor is arranged in an area of a tube of the compressed-air line
(76) that is freely accessible and/or in that the second pressure sensor is

arranged in a freely accessible area of a tube of the ink line (56).

3. The ink jet printer according to one of the preceding Claims, characterized
in that in normal operation, wherein most certainly sufficient ink (49) is

present in the bag (48), the ratio of the air pressure signal to the ink printing
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signal is d and is stored as a normal value in a storage of the controller
(32).

4. The ink jet printer according to one of the preceding Claims, characterized

in that in the controller (32) the emptiness signal ,,ink empty”™ will be output
not before the ink printing signal, during a time span larger than zero, has

declined especially at least 0.5, preferably at least 3 seconds in relation to

the air pressure signal.

5. The ink jet printer according to one of the preceding Claims, characterized

#1874185

in that the air pressure signal in the controller (32) is constantly being
acquired, and in that a n error signal will be output if the air pressure signal
deviates from a conventional value by at least 5%, especially has declined
during a span of time greater than zero, especially at least 0.5, preferably

at least 3 seconds in relation to the conventional value.

. The ink jet printer according to one of the preceding Claims, characterized

in that the coupling area comprises an exterior gasket, in that the housing
of the supply tank (40) comprises a container wall (42), at least part of
which is located inside the gasket and in that this part has an opening,
through which the space between the bag (48) and the housing of the supply

tank (40) is accessible.
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