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(57) Abrégé/Abstract:

The present invention relates to a system and a method for printing an imprint on a flat material comprising a cartridge unit holding
a consumable such as ink, and at least one material processing device such as a franking machine. The system comprises a
printing device designed to use the cartridge unit and a first data processing unit connected to the printing device for controlling the
use of the cartridge unit to produce the imprint. The material processing device detects insertion of the cartridge unit into the
printing means andgenerates consumption information representative of the use of the cartridge unitby the printing device since
insertion. The cartridge unit has a first memory storing a unique cartridge unit identification. The first data processing unit cause a
storage of a current use-information generated by means of the current consumption information logically linked to the cartridge
identification in at least one second memory.
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3. REPLACEMENT PAGE

ABSTRACT

The present invention relates to a system and a method for printing an imprint on a flat
material comprising a cartridge unit holding a consumable such as ink, and at least one
material processing device such as a franking machine. The system comprises a printing
device designed to use the cartridge unit and a first data processing unit connected to the
printing device for controlling the use of the cartridge unit to produce the imprint. The material
processing device detects insertion of the cartridge unit into the printing means andgenerates
consumption information representative of the use of the cartridge unitby the printing device
since insertion. The cartridge unit has a first memory storing a unique cartridge unit
identification. The first data processing unit cause a storage of a current use-information
generated by means of the current consumption information logically linked to the cartridge
identification in at least one second memory.
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METHOD AND SYSTEM FOR CONTROLLING THE USE OF A CARTRIDGE UNIT

The present invention relates to a system for printing an imprint on a flat material with a
cartridge unit containing a consumable material, in particular ink, and a material processing
device, in particular a franking machine, wherein the material processing device comprises
a printing device designed for using the cartridge unit and a first data processing unit
connected to the printing device for controlling the use of the cartridge unit for producing the
imprint. The material processing device is configured to detect insertion of the cartridge unit
into the printing device. The material processing device is also configured to generate
current consumption information that is representative of the use of the cartridge unit by the
printing device since insertion. The cartridge unit has a first memory in which a unigue
cartridge identification of the cartridge unit is stored non-volatilely, in particular
unchangeably. The invention also concerns a corresponding method for controlling such a
system, as well as at least one material processing device with a first data processing
device, and a cartridge unit of such a system. The at least one material processing device
shall preferably include franking machines, addressing machines and/or other mail

processing equipment.

In a variety of applications where a physical reproduction of certain data (e.g. a printout of
the data or the like) is generated, consumables are used to generate that physical
reproduction which have certain characteristics to ensure a predetermined quality of
reproduction and/or, where appropriate, in conjunction with other reproduction
characteristics, to prove the authenticity of the reproduced data or the authorization to
generate the reproduction. For example, modern franking machines usually use special inks
or toners specified by the mail carrier to produce a valid franking imprint. The inks or toners
used may also have certain security features (such as fluorescent particles or the like)
which are not visible to the human eye without the use of auxiliary means.

In order to ensure that only authorized consumables are used in connection with such
reproduction, a number of procedures are known to ensure that only authorized cartridge
units (such as ink cartridges, ribbon cartridges, toner cartridges, etc.) are released for use in
the relevant printing equipment.

Among other things, in a number of processes used locally in the franking machine, such as
those known from EP 1 237 725 B1, authorization information stored in a memory of the
cartridge unit is checked in the franking machine, for example, a digital signature of the
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manufacturer of the cartridge unit over information specifically assigned to the cartridge unit
is verified. The use of the cartridge unit is only released if this check is successful.
Otherwise, printing will be disabled. Similar processes are known from EP 1 132 868 A1
and EP 0 875 862 A2.

In other procedures, such as those known from EP 1 103 924 B1, a data center compares a
code word sent by the franking machine via a communication network with a list of valid
code words available in the data center. If this check is not successful, countermeasures
can be taken, including blocking the franking machine for using the cartridge unit. A similar
procedure is also known from DE 100 23 145 A1. In another similar procedure, known from
EP 1 103 925 B1, the franking machine receives a list of valid code words for comparison.

Finally, EP 1 103 925 A1 describes a generic procedure in which the use of an authorized
cartridge unit for a specified number of imprints is stopped in the franking machine even
though there is still sufficient residual ink for further use. However, further use of the
residual ink is made possible if a corresponding release is made in a release process
between the franking machine and a data center in return for corresponding payment by the
user in a billing process.

A common feature of all these procedures is that a corréspondingly high level of effort is
required to ensure that only authorized cartridge units are operated in the printing device.
This results in comparatively high costs for the individual cartridge unit. in addition, there is
sometimes, if at all, only moderate protection against the use of piracy products or formerly
authorized cartridge units that have been refilled by third parties. Such unauthorized
cartridge units are typically sold at significantly lower prices than authorized cartridge units,
so the economic pressure to achieve even stronger protection continues to increase and
costs spiral.

The memory of the cartridge unit known from the EP 1 103 925 A1, for example, may
record the consumption or the remaining quantity and prevent the cartridge unit from being
used as soon as a certain residual quantity is reached. However, in some cases itis
possible to manipulate the memory of the consumption unit.

The present invention is therefore based on the objective of providing a system of the kind
mentioned at the beginning as well as a method for controlling such a system, a data
processing device and a cartridge unit for a material processing device in such a system,
which does not or at least to a lesser extent exhibit the disadvantages mentioned above and
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in particular enables a high level of protection against the use of unauthorized cartridge
units in a cost-effective manner.

The present invention is based on the technical teaching that a simple and cost-effective
way of providing a high level of protection against the use of unauthorized cartridge units is
possible if a data processing unit maintains the current consumption of the cartridge unit's
printing medium and, at least when events relevant to use occur, initiates the storage of a
corresponding current use information logically linked with the cartridge identification in at
least a second memory and also writes into an irreversibly writable memory area of the first
memory. This combination of a documentation of the use of a cartridge unit (uniquely
identified by the cartridge identification) logically linked with the cartridge identification and
the irreversible writing into the memory of the cartridge unit, makes it possible, among other
things, to mark a certain consumption volume as consumed at the beginning of a usage
interval (via the irreversible writing action), while at the same time enabling the actual use of
the consumption volume marked as consumed by the tracking of consumption clearly
assigned to the cartridge unit.

The irreversible marking of a volume of consumption by means of the first memory ensures
in a simple way that even in the event of unauthorized refilling, the refilled volume cannot be
used, since it is marked as used via the first memory and the first data processing unit
accordingly only permits the use of any remaining volume.

The storage of the usage information logically linked to the cartridge identification also
makes it possible, for example, when the cartridge unit is reinserted into the printing device,
to still use any unused part of the consumption volume marked as consumed (according to
the state of the first memory). Furthermore, it is possible not only to keep the usage
information clearly assigned to the cartridge unit in the material processing device itself, but
also (additionally or alternatively) to transmit it to a remote data center and to keep it there
and to make it available to other material processing devices from there. A portion of the
consumption volume marked as consumed that has not yet been consumed can also be
consumed in these other material processing devices on the basis of this uniquely assigned
usage information.

It goes without saying that the consumption volume marked as consumed can in principle
be the total usable volume of consumables in the cartridge unit. Preferably, the
consumption volume marked as consumed is only part of the total usable volume of
consumables (e.g. ink) of the cartridge unit. In principle, any suitable subdivision of the total
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volume into individual consumption volumes can be provided. This subdivision is preferably
matched to the number of separately writable memory areas of the first memory. In
principle, it can be provided that, if the total volume of the cartridge unit is consumed once,
all memory areas of the first memory unit are also irreversibly written to. Preferably,
however, it is provided that the number of memory areas of the first memory is greater than
the number of individual consumption volumes into which the total volume of the cartridge
unit is divided. This makes it possible to refill the cartridge unit, as explained in detail below.

It goes without saying that the current usage information can be designed at will in order to
document the current usage of the cartridge unit. So it can simply be the current
consumption information itself. It is also possible, of course, that the current usage
information is information about the remaining quantity or volume of print medium in the
cartridge unit based on the current consumption information.

It goes without saying that the usage information can also be supplemented with further
information if necessary. For example, it may be provided that the current usage information
is provided with a time stamp or the like in order to make the time of its creation and/or
memory traceable. It is also possible to logically assign the usage information not only to
the cartridge unit but also to the material processing device (e.g. via a unique material
processing device identification), so that, if necessary, consumption volumes marked as
consumed via the first memory can only be used by the material processing device in which
the marking as consumed took place.

The usage-relevant event can be any event that is relevant for the use of the cartridge unit
by the printing device. This could be, for example, the insertion of the cartridge unit into the
printing device. It may also be the first use of the cartridge unit after insertion of the
cartridge unit or the actual consumption of the consumption volume marked as consumed
(according to the status of the first memory).

Furthermore, it is understood that all storage processes described above or below may be
secured by suitable (sufficiently known) cryptographic means (encryption, hash values,
digital signatures, etc.) in order to protect the stored values against undetected
manipulation.

The invention may, in particular, be based on a cartridge unit with a print head and a
storage container or tank for a consumabile. The first memory can then be integrated in the
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print head. This has the advantage that it is more difficult to manipulate the memory without
destroying the print head.

According to one aspect, the present invention therefore concerns a system for printing an
imprint on a flat material with a cartridge unit holding a consumable, in particular ink, as well
as a material processing device, in particular a franking machine, which comprises a
printing device designed to use the cartridge unit and a first data processing unit connected
to the printing device for controlling the use of the cartridge unit for producing the imprint.
The material processing device is configured to detect insertion of the cartridge unit into the
printing device. Furthermore, the material processing device is configured to generate
current consumption information representative of the use of the cartridge unit by the
printing device since insertion. The cartridge unit has a first memory in which a unique
cartridge identification of the cartridge unit is stored non-volatilely, in particular
unchangeably. The usable total volume defines one or more consumption volumes of the
cartridge unit, The first data processing unit is configured to cause, at least when at least
one predeterminable usage-relevant event occurs, a storage of a current use-information
generated by means of the current consumption information logically linked to the cartridge
identification in at least one second memory, the usage-relevant event being relevant for the
use of the cartridge unit by the printing device. The first data processing unit is configured to
write to an irreversibly writable memory area of the first memory when the usage-relevant
event occurs in order to mark a consumption volume associated to the irreversibly writable
memory area as used. Finally, the consumption volume associated to the irreversibly
writable memory area, upon occurrence of the usage-relevant event, is still usable and is
releasable for use by means of the first data processing unit using the current consumption
information.

As already mentioned, the respective usage-relevant event can be any suitable event that is
relevant for the use of the cartridge unit by the printing device. These can be any temporal
or non-temporal events. For example, the usage-relevant event can be a temporal event, for
example, the elapse of a predefinable period of time since the last use of the cartridge unit.
Preferably the at least one usage-relevant event is a first use of the cartridge unit after
insertion into the printing device and/or reaching a predeterminable consumption value
since insertion and/or reaching a predeterminable consumption value since an immediately
preceding usage-relevant event and/or the receipt of a removal command for removing the
cartridge unit from the printing device. For all these events, it is advantageous if the
associated current consumption information is stored. In addition, it is precisely the time of
insertion, the first use after insertion and the achievement of a certain consumption value
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(e.g. the consumption of a consumption volume mentioned above) after such a usage-
relevant event that is appropriate to write to a memory area of the first memory and thus to
mark a certain consumption volume as consumed in the first memory in the manner
described above before it was actually consumed. It is also possible, of course, that the
marking as consumed is only carried out at the end of a usage interval, for example when
the cartridge unit is removed or when the consumption value is reached.

It is understood that in principle it may be provided that the first memory comprises only one
single irreversibly writable memory area, which is written to when the usage-relevant event
occurs. Preferably, however, it is provided that the first memory has a plurality of N
irreversibly writable memory areas. The first data processing unit is then configured to write
to the memory areas in a sequence, in particular a sequence that can be predefined, when
events relevant to use occur. The sequence can be defined logically and/or physically (by
the structure of the first memory). This makes it easy to subdivide the total volume available
when the cartridge unit is filled into individual consumption volumes as finely and
appropriately as desired and to mark their consumption in a way that is easy to trace.

The number of irreversibly writable memory areas of the first memory can be chosen
arbitrarily. Preferably, the first memory comprises a plurality of N = 10 to 100, preferably N =
15 to 50, more preferably N = 20 to 30, irreversibly writable memory areas. This allows a
good subdivision of the total volume of printing medium in the cartridge unit at a reasonable
cost.

In addition or alternatively, the first memory may be physically and/or logically divided into a
plurality of M memory area groups, each with several irreversibly writable memory areas.
This makes it easy to make the cartridge unit refillable by assigning a memory area group to
each filling (i.e. a total volume available after complete filling), the memory areas of which
are then irreversibly written to after consumption of this total volume. After refilling, a further
memory area group can then be used to document the consumption of the replenished total
volume, as described in more detail below in connection with preferred variants.

Here, too, the number of memory area groups of the first memory and/or the number of
individual memory areas of such a memory area group can be selected arbitrarily.
Preferably the first memory comprises a plurality of M = 2 to 20, preferably M = 3 10 10,
more preferably M = 5 to 8, memory area groups. Each memory area group preferably
comprises Z = 2 to 20, preferably Z = 3 to 10, further preferably Z = 4 to 8, memory areas.
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This allows a sufficiently fine division of the first memory or the individual memory area
groups with a simple limitation of the number of refills of the cartridge unit.

It further goes without saying that the individual irreversibly writable memory area can in
principle be of any suitable size. In particular, it can comprise several bits that may be set in
a particular sequence or pattern when writing. Preferably at least one irreversibly writable
memory area of the first memory, in particular each irreversibly writable memory area of the
first memory, has at least one bit, in particular exactly one bit. This allows a particularly
cost-effective and compact configuration to be achieved.

In preferred variants, at least some of the memory areas are combined physically and/or
logically to form a memory area group which has at least one first memory area and at least
one second memory area. The data processing unit is then configured to write to a first
memory area when a usage-relevant event occurs and block use of the cartridge unit by the
printing means when all first memory areas of the memory area group are written to and the
at least one second memory area of the memory area group is not written to. This makes it
possible in a simple manner, for example, to use the second memory area to indicate that a
total available volume of the cartridge unit has been used up and that no authorized refilling
has yet been carried out. Here it is understood that, as explained above, when writing to the
first memory area at the beginning of the usage interval (i.e. at the beginning of the usage of
the assigned consumption volume) via the current usage information, an actual
consumption of the consumption volume which is assigned to the last first memory area of
the memory area group is of course still possible.

Furthermore, it can be provided that only when the at least one second memory area has
been written to, can the use of a further memory area group be switched over to, which is
then also written to with the consumption step by step (or first memory area by first memory
area) in order to document the consumption of the refilled printing medium.

In principle, it may be provided that the at least one second memory area can also be
written to by the first data processing unit of the material processing device. Appropriate
measures can be taken to ensure that the writing only takes place if an appropriate
authorization is available. Preferably, the first data processing unit and/or the at least one
second memory area is configured such that the at least one second memory area is not
writable by the first data processing unit. This makes it easy to ensure that only an
authorized filler of the cartridge unit can release it for a further usage cycle by writing to at
least one second memory area.
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10

15

20

25

30

35

-8- REPLACEMENT PAGE

In further preferred variants, at least a first part of the memory areas is physically and/or
logically combined to form a first memory area group and at least a second part of the
memory areas is physically and/or logically combined to form a second memory area group,
the respective memory area group having at least one first memory area and at least one
second memory area. The first data processing unit is configured to release further use of
the cartridge unit by the printing device when all first and second memory areas of the first
memory area group are written to and the second memory area group comprises at least
one unwritten first memory area. In particular, this allows the transition described above to
the use of the second memory area group after the cartridge unit has been replenished by
an authorized refill. The first data processing unit is then preferably configured to write to a
first memory area of the second memory area group after the first detection of a written-to
second memory area of the first memory area group when a usage-relevant event occurs,
i.e. to switch to the use of the second memory area group.

In certain variants it can be provided that at least some of the memory areas are physically
and/or logically combined to form at least one memory area group which has at least one
first memory area and at least one second memory area, the memory areas being
configured such that a first memory area can be written to by the first data processing unit
and a second memory area can be written to only by an authorized refiller of the cartridge
unit and not by the first data processing unit. This also makes it easy to ensure that only
authorized refilled cartridge units can be used.

For certain advantageous variants, the data processing unit is configured to write to one of
the memory areas when the cartridge unit is used for the first time after insertion and/or
when a predefinable consumption value is reached. Further, the first data processing unit is
configured to cause storage of a (possibly unique) memory area identification of the written-
to memory area logically associated with the cartridge identification in the at least one
second memory. This allows documentation of the memory areas written to in the second
memory, which can then be used in a suitable manner. In particular, it is possible that the
data processing unit is configured to cause storage of the memory area identification of the
written-to memory area logically linked to a unique material processing device identification
of the material processing device. In this case, the memory area or the consumption volume
assigned to it can be assigned to the material processing device. With this it is possible to
reserve this consumption volume assigned to the memory area for the respective material
processing device and to release its consumption subsequently only by the assigned
material processing device. A consumption of such a reserved consumption volume can
then be blocked in another printing device.
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In certain variants, the first data processing unit may be configured to logically assign
consumption quantity information to the written-to memory area, which is representative of a
consumption quantity of consumable goods, for example ink or another consumable good
(toner, etc.), of the cartridge unit assigned to the described memory area, and to release a
use of the cartridge unit depending on the consumption quantity information and the current
consumption information until the consumption quantity assigned to the described memory
area is reached. This allows an advantageous allocation of a written-to memory area of the
first memory to a certain pre-defined consumption volume.

It goes without saying that the at least one second memory can always be allocated to any
suitable component of the arrangement. In certain variants, at least one second memory
may be a memory of the material processing device itself. Thus, as described above, the
storage of the current usage information logically assigned to the cartridge unit can take
place directly in the material processing device.

In addition, or alternatively, the at least one second memory may also be a memory of a
data center remote from the material processing apparatus, which can be connected to the
first data processing unit via a communications network (i.e. two second memories may be
present if necessary, one in the material processing device and one in the data center). In
this case, the first data processing unit may be configured to transmit the current usage
information in combination with the cartridge identification and a unique material processing
device identification of the material processing equipment to the remote data center. This
can then be used to assign the use of the cartridge unit to a specific material processing
device as described above.

As already mentioned, the current usage information can simply correspond to the current
consumption information. Alternatively, the current usage information can be residual
quantity information that is representative of the remaining residual quantity of consumable
(e.g. ink) of the cartridge unit and was determined using the current consumption
information. In both cases, meaningful information can be obtained which can then be used
in an advantageous manner.

For certain variants it can be provided that the at least one second memory only contains
the last current usage information together with the corresponding cartridge identification.
Preferably, the at least one second memory is configured to store a plurality of cartridge
data sets, each cartridge data set comprising at least one usage information and one
cartridge identification for a cartridge unit. This makes it possible to store cartridge data sets
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for different cartridge units used in the system. In particular, it is possible that the cartridge
data set includes at least one unique material processing device identification of the
material processing device assigned to the usage information, from which the current usage
information originates. This makes it possible to assign the use of individual cartridge units
to individual material processing devices as described above.

In certain variants, it may be provided that the first data processing unit is configured to
interrogate, triggered by insertion of the cartridge unit into the material processing
apparatus and using the cartridge identification, from a remote data center a stored residual
quantity information associated with the cartridge unit which is representative of a remaining
residual quantity of consumable of the cartridge unit. In this case, the first data processing
unit may then be configured to release use of the cartridge unit depending on the residual
quantity information received and the current consumption information until a predefinable
minimum residual quantity is reached. In other words, this makes it possible in an
advantageous way to track the consumption from the cartridge unit, if necessary also via its
use in several material processing devices, and to release the use of the remaining quantity
accordingly.

In particular, it can be provided here that the data processing unit is configured to
determine, at least when the at least one usage-relevant event occurs, an updated residual
quantity information using the received residual quantity information and the current
consumption information and to transmit the current usage information to the remote data
center. This means that the residual quantity information can be updated in the remote data
center in an advantageous way at certain times or when certain events occur.

In certain particularly advantageous variants, it may be provided that the first data
processing unit is configured to release use of the cartridge unit only until a standard
consumption is reached after insertion of the cartridge unit into the material processing
apparatus unless the retrieved stored residual quantity information is received from the
remote data center. This makes it possible in an advantageous way to initially release the
cartridge unit for use even without a direct connection to the data center, thus avoiding
delays in use on the one hand and preventing unauthorized excessive use on the other. It is
preferably provided that the standard consumption corresponds at most to the minimum
residual quantity, preferably smaller than the minimum residual quantity. Thus, complete
emptying of the cartridge unit can be easily and reliably avoided.
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In certain variants of the arrangement, a data center is provided remote from the material
processing device that can be connected to the data processing unit via a communication
network and that comprises the at least one second memory. In particular, it may be
provided here that the data center and the first data processing unit are configured to
access, using the cartridge identification, the usage information logically assigned to the
cartridge unit from the at least one second memory in order to release the use of the
cartridge unit by the material processing device. This is a simple way to prevent
unauthorized use or excessive use of the cartridge unit.

The present invention also concerns a data processing device which is designed as the first
data processing unit of the system in accordance with the invention. It also concerns a data
processing device which is designed as the data center of the system in accordance with
the invention and which comprises the at least one second memory. Furthermore, the
present invention relates to a cartridge unit which is designed as the cartridge unit of the
system in accordance with the invention, the first memory of the cartridge unit, in particular,
having a plurality of N irreversibly writable memory areas. This allows the advantages and
variants described above in connection with the system conforming to the invention to be
realized to the same extent, so that in order to avoid repetitions reference is made in this
respect to the explanations given above.

The present invention finally concerns a method for controlling a system for printing an
imprint on a flat product, the system comprising a cartridge unit holding a usable total
volume of a consumabile, in particular ink, and a material processing apparatus, in particular
a franking machine, comprising a printing device adapted to use the cartridge unit, and a
first data processing unit connected to the printing device for controlling the use of the
cartridge unit for printing the imprint. Here, the material processing device detects the
insertion of the cartridge unit into the printing device. Furthermore, the material processing
device generates current consumption information which is representative of the use of the
cartridge unit by the printing device since it was inserted. The first memory of the cartridge
unit contains a non-volatile, in particular unchangeable, unique cartridge identification of the
cartridge unit. The usable total volume defines one or more consumption volumes of the
cartridge unit. The first data processing unit, at least when at least one predeterminable
usage-relevant event occurs, causes a storage of a current use-information generated by
means of the current consumption information, logically linked to the cartridge identification
in at least one second memory, wherein the usage-relevant event is relevant for the use of
the cartridge unit by the printing device. Finally, the first data processing unit writes to an
irreversibly writable memory area of the first memory when the usage-relevant event occurs

Date Recue/Date Received 2023-01-26



10

15

20

25

30

-12 - REPLACEMENT PAGE

in order to mark a consumption volume associated to the irreversibly writable memory area
as used. Finally, the consumption volume associated to the irreversibly writable memory
area, upon occurrence of the usage-relevant event, is still usable and is released for use by
means of the first data processing unit using the current consumption information. Here,
too, the advantages and variants described above in connection with the inventive system
can be realized to the same extent, so that reference is made to the above remarks to avoid
repetitions.

Further preferred embodiments of the invention result from the dependent claims or the
following description of preferred examples of execution, which refers to the attached
drawings.

Figure 1 is a schematic representation of a preferred embodiment of the inventive system
with which a preferred variant of the inventive method can be carried out.

Figure 2 is a flow chart of a preferred variant of the method according to the invention,
which can be carried out with the system from Figure 1.

Figure 3  shows in parts A to F individual states of the first memory of the cartridge unit
from Figure 1.

In the following, with reference to Figures 1, 2 and 3A to 3F (to which reference is also
made jointly as Figure 3 below), a preferred embodiment of the system 101 according to the
invention is given, with which a preferred variant of the method according to the invention is
carried out.

As shown in Figure 1, the System 101 comprises a number of k material processing
machines in the form of franking machines (FM), which include, inter alia, a first franking
machine 102, a second franking machine 103 and a k-th franking machine 104. The
franking machines 102 to 104 can each be connected to a remote data center 106 via a
communication link, e.g. a data network 105 (e.g. the Internet).

The franking machine 102 comprises, inter alia, a first data processing unit in the form of a
first processor 102.1, a first security module 102.2, a second memory 102.3, an input/output
unit 102.4, a communication module 102.5 and a consumption device in the form of a
printing device 102.6 (hereinafter also referred to as printing module 102.6), which are each
connected to the first processor 102.1.
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The print module 102.6 is used in a conventional way to generate a franking imprint for a
mail item under the control by the processor 102.1. To this end, in addition to a printhead
controller (not described in detail) connected to the processor 102.1, it includes a printhead
controlled by the printhead controller. In this case, the print head is part of a cartridge unit
(KE) in the form of an ink cartridge 107 inserted in the printing module 102.6. It is
understood, however, that in other variants any other printing technology or any other
consumabile (ink ribbon, toner, etc.) can be used instead of ink.

The ink cartridge 107 holds in a tank the consumable, preferably an ink specified by the
carrier of the postal items, which is used to generate the franking imprints. The ink can be
characterized by a special color (e.g. the postal blue of the Deutsche Post AG) but also by
other so-called security features (e.g. fluorescent particles or the like).

It goes without saying that with other variants of the invention it may also be provided that
the print head is designed as an integral part of the print module and that only the
consumables (e.g. ink, toner, ink ribbon, etc.) are held in the cartridge unit (KE).

The ink cartridge 107 also includes a first memory 107.1, which is connected to the first
processor 102.1 via a corresponding contacting unit when the ink cartridge 107 is fully
inserted into the printing module 102.6. The first memory 107.1 and/or the contacting unit
can be attached to the ink cartridge 107 in such a way that the print head of the ink
cartridge 107 can no longer be correctly controlled if the first memory 107.1 has been
physically manipulated, e.g. removed and reattached or replaced by another memory. In
particular, the first memory 107.1 may be an integral part of the unit which also forms the
nozzles of the printhead. However, such a security mechanism may also be missing in other
variants of the invention.

The first security module 102.2 is normally used to provide the security-relevant postal
services required for franking, such as the secure accounting for franking values and the
cryptographic protection of certain postal data. Furthermore, the first security module 102.2
enables cryptographic operations to be carried out for the purpose of securing further data,
securing communication via the data network and decrypting and verifying received
cryptographically secured data.

For performing cryptographic operations, in particular the secure accounting for franking
values, the first security module 102.2 comprises, in a sufficiently known manner, a
processor, a cryptography module for performing cryptographic operations (using
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cryptographic algorithms and parameters) and corresponding (possibly redundant) registers
for storing the accounting data, which registers are arranged in a physically and logically
secured area protected from unauthorized access.

The data center 106 comprises a second data processing unit 106.1, a second security
module 106.2, a communication module 106.3, a first database 106.4, a second database
106.5, and a third database 106.6, each connected to the second processing unit 106.1.
The second security module 106.2 provides security relevant services such as
cryptographic protection, decryption and verification of certain postal or non-postal data or
the protection of communication via the data network 105.

The data center 106 can also be connected via the data network 105 to a number of n
remote data centers of manufacturers or authorized fillers of cartridge units (KE), i.e. ink
cartridges 107. This includes, among other things, a first data center 108 of a manufacturer
and a data center 109 of an authorized filler.

As will be explained below using the first franking machine 102 (representative of all other
franking machines), the arrangement 101 can be used to execute, for the first franking
machine 102, a method for controlling the printing of an imprint on a flat product according
to the invention using the ink cartridge 107 in the printing module 102.6 of the first franking
machine 102.

First, in step 110.1, the process sequence of the method according to the invention is
started. In a step 110.2, the first processor 102.1 then checks whether an ink cartridge 107
has been inserted into the print module 102.6,

If this is the case, the processor 102.1 checks in a step 110.3 whether it is a known ink
cartridge 107. For this purpose, the processor reads from the first memory 107.1 a unique
cartridge identification KID, which was irreversibly stored in the first memory 107.1 (in a
sufficiently well-known manner). The read-out cartridge identification KID is compared with
a plurality of cartridge data sets KDS, which are stored in the second memory 102.3 of the
franking machines 102. Each cartridge data set KDS, for known ink cartridges 107, contains
their unique cartridge identification KID, a last recorded current consumption dV and a
current usage information NI in the form of a residual quantity information representative of
the last available residual quantity of ink in the ink cartridge 107.
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In this example, the cartridge data set KDS can also include a unique material processing
device identification assigned to the franking machine 102 in the form of a franking machine
identification FMID, which shows that the ink cartridge 107 has already been inserted into
the franking machines 102 once before. It goes without saying that, for certain variants, the
cartridge data set KDS can include several franking machine identifications if the ink
cartridge 107 had already been used in several different franking machines before. It also
goes without saying that, with other variants of the cartridge data set KDS, such franking
machine identification FMID can also be completely absent.

In this example, the KDS cartridge data set is protected against undetected manipulation in
a sufficiently well-known manner (e.g. by one of the security modules 102.2, 106.2), e.g. by
a digital signature. It goes without saying, however, that such a safety mechanism may also
be missing in other variants,

The cartridge data set KDS may have been generated in this example when the 107 ink
cartridge was inserted into the 102 franking machine for the first time. In this case, the
franking machines 102 can establish communication with the data center 107 via the
network 105 in order to interrogate corresponding data (cartridge identification KID, usage
information NI) from the data center 106 which are stored in a database 106.6 of the data
center 106 which then represents a further second memory in the sense of the present
invention. The data of the database 106.6 can originate from the data centers 108 and 109
of the manufacturer or filler of the ink cartridge 107, respectively. For example, a
manufacturer can transmit an initial cartridge data set KDS for a newly manufactured 107
ink cartridge to the 106 data center using a 108 data center. The same applies to an
authorized filler of the ink cartridge 107 who, after filling, transmits an updated cartridge
data set KDS from his data center 109 to the data center 106.

If the second memory 102.3 of the franking machine 102 does not contain a cartridge data
set KDS corresponding to the cartridge identification KID of the ink cartridge 107 of the ink
cartridge 107, the franking machine 102 in step 110.3 continues to query the data center
106 using the cartridge identification KID in order to obtain the associated cartridge data set
KDS.

If this request fails, i.e. if no corresponding cartridge data set KDS can be localized in the
data center 106 either, the ink cartridge 107 is excluded from use in a step 110.4.
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If however an associated cartridge data set KDS is found in step 110.3, the processor 102.1
of the franking machine 102 sets the current consumption value dV = 0 in step 110.5, loads
the current usage information NI from the cartridge data set KDS and writes an irreversibly
writable first memory area 111.1 of the first memory 107.1 (see Figure 3).

In a step 110.6, the processor 102.1 then checks whether the ink cartridge 107 should be
used. This can be a print job to create an imprint. However, it can also be a cleaning
process of the ink cartridge 107, which also consumes ink from the ink cartridge.

If such use is to occur, the processor 102.1 checks in a step 110.7 whether there is a
release for the use of the ink cartridge 107, as described in more detail below. If a release is
available, the ink cartridge 107 is used in step 110.8. The current consumption information
dV is increased by a value corresponding to the actual ink consumption.

In a subsequent step 110.9, it is then checked whether a usage-relevant event NRE is
present, as will also be described in more detail below. If this is not the case, the system
jumps back to step 110.6. Otherwise, the processor 102.1 updates the current usage
information dV (i.e. the currently available remaining amount of ink in the ink cartridge 107)
in a step 110.10 using the current consumption information dV and stores this in the
associated cartridge data set KDS in the second memory 102.3 of the franking machine
102. It may be provided that, triggered by this storage, the cartridge data set KDS is also
transmitted (immediately or at a later time) to the data center 106 in order to update the
corresponding entry 106.7 in the database 106.6 there. It goes without saying that, in
certain variants, it may also be provided that the cartridge data set KDS is not stored in the
second memory 102.3 but exclusively in the database 106.6 of the data center 106.

It goes without saying that it may be provided that the cartridge data set KDS only contains
the most current or last usage information NI, which may be provided with a time stamp TS
(e.g. from the security module 102.2). However, it is also possible that the cartridge data set
KDS includes a history of the usage information NI, which is then stored in a corresponding
sequence and/or linked with corresponding temporal information (e.g. a time stamp).

If it is determined in step 110.7 that there is no clearance to use cartridge 107 step 110.11
checks whether filling of ink cartridge 107 is necessary. If this is the case, step 110.12 first
checks whether the procedure is to end. If this is not the case, a jump is made to step
110.13, in which the ink cartridge 107 is designated for refilling. The user can then send the
ink cartridge 107 to the filler, which then after filling and by means of the data center 109
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transmits an updated cartridge data set KDS to the data center 106 which then enters it in
the database 106.6.

If it is determined in step 110.12 that the procedure is to be terminated, it ends in step 114.

The system 101 described above can be used to implement the variants described above.
Thus it is possible with the system 101 to realize a high level of protection against the use of
unauthorized ink cartridges 107 in a simple and cost-effective way by the processor 102.1
tracking the current ink consumption of the ink cartridge 107 used and, when usage-
relevant events occur, on the one hand storing a corresponding current usage information
NI logically linked with the cartridge identification KID in the second memory 102.3 and/or
the database 106.6 (as further second memory) in the form of the cartridge data set KDS
and on the other hand writing to an irreversibly writable memory area 111.1 of the first
memory 107.1.

This combination of a logically linked documentation of the use of the ink cartridge 107 with
the cartridge identification and the irreversible writing of the memory 107.1 of the ink
cartridge 107 in an advantageous way makes it possible, among other things, to seta
certain consumption volume VWV (via the irreversible writing of the memory area 111.1) to be
marked as used, but at the same time to enable the actual use of the consumption volume
VV marked as used by the franking machine 102 by tracking the current consumption dV
clearly assigned to the ink cartridge 107,

The irreversible marking of a consumption volume VV by writing to a first memory area
111.1 ensures in a simple way that the refilled volume cannot be used in the event of
unauthorized refilling, since it is marked as consumed via the first memory 107.1 and the
processor 102.1 accordingly only permits the use of any remaining volume.

The storage of the current usage information Ni logically linked with the cartridge
identification KID makes it possible, on the one hand (e.g. when the ink cartridge 107 is
inserted again into the printing module 102.6), to still use a possibly not yet used part of the
consumption volume VV marked as used (according to the state of the first memory 111.1).

It is also possible to keep the current usage information NI clearly assigned to the ink
cartridge 107 not only in the franking machine itself, but also, if necessary, to transmit it
additionally or alternatively to the data center 106 and keep it there, and from there to make
it available to other franking machines 103, 104. An unused portion of the consumption
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volume VV marked as consumed can also be consumed in these other franking machines
103, 104 on the basis of this clearly assigned usage information NI of the cartridge data set
KDS, if the ink cartridge 107 is used there.

As described above, the consumption volume VV marked as consumed can basically be the
total usable ink volume of the ink cartridge 107. In the present example, the consumption
volume VV marked as consumed is only part of the total usable volume GV of ink in the ink
cartridge 107. In principle, any suitable subdivision of the total ink volume GV into individual
consumption volumes VV can be provided. This subdivision is preferably matched to the
number of separately irreversibly recordable memory areas 111.1 of the first memory area
107.1. In principle, it can be provided that if the total volume GV of the ink cartridge 107 is
consumed once, all first memory areas 111.1 of the first memory 107.1 are also irreversibly
written to. A refilling and subsequent use of the ink cartridge 107 is then no longer possible.

However, it is preferable that, as in the present example, the number of memory areas
111.1 of the first memory 107.1 is greater than the number of individual consumption
volumes VV, into which the total volume GV of the ink cartridge 107 is divided. This makes
it possible to refill the ink cartridge 107 and use it again in franking machines 102, 103, 104.

It goes without saying that the current usage information NI can be designed in any way to
document the current usage of the ink cartridge 107. So it can simply be the current
consumption information dV itself. It is also possible, of course, that the current usage
information NI (as described above), based on the current consumption information dV, is
information about the remaining quantity of ink in the ink cartridge 107 or a remaining
volume RV of ink in the ink cartridge 107 still remaining for use.

It goes without saying that the usage information NI can also be supplemented with further
information if necessary. For example, as described above, it can be provided that the
current usage information NI is provided with a time stamp TS or the like in order to make
the time of its creation and/or storage traceable. It is also possible, as described above, to
logically assign the usage information NI not only to the ink cartridge 107 but also to the
franking machine 102, 103, 104 (for example via its unique franking machine identification
FMID), so that, if necessary, via the first memory 107.1 (more precisely its memory areas
111.1), consumption volumes VV marked as consumed can also only be used by the
franking machine 102, 103, 104 in which the marking as consumed was carried out.
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The usage-relevant event NRE, which is recorded in step 110.9, can be any temporal or
non-temporal events that are relevant for the use of the ink cartridge 107 by the franking
machine 102. For example, the usage-relevant event NRE can be a temporal event, such
as the elapse of a pre-definable time period dT since the last use of the ink cartridge 107. It
can also be the insertion of the ink cartridge 107 into the print module 102.6. It may also be
the first use of ink cartridge 107 after inserting ink cartridge 107 into print module 102.6 or
the actual consumption of the consumption volume VV marked as consumed (according to
the state of the first memory area 111.1). In particular, this may involve the reaching of a
pre-defined consumption value since an immediately preceding usage-relevant event NRE.
The NRE event may also be the input of a removal command to remove the ink cartridge
107 from the 102.6 print module.

For all these events NRE it is advantageous if the corresponding current consumption
information dV is stored, for example in the cartridge data set KDS. In addition, it is
precisely the insertion, the first use after insertion and the achievement of a certain
consumption value (e.g. the consumption of a consumption volume VV mentioned above)
after such a usage-relevant event a suitable point in time for writing to a memory area 111.1
of the first memory 107.1 and thus marking a certain consumption volume VV as consumed
in the first memory 107.1 in the manner described above before it was actually consumed.

Of course, it is also possible that this marking as consumed is not made until the end of a
usage interval NINT, for example when removing the ink cartridge 107 or when reaching the
consumption value dV =VV.

As shown in Figure 3, the first memory 107.1 has a plurality of N irreversibly writable
memory areas 111.1, 111.2. The processor 102.1 writes to the memory areas 111.1, 111.2
in the event of usage-relevant events NRE in a predefinable sequence. The sequence can
be specified logically and/or physically (by the structure of the first memory 107.1). This
makes it easily possible to subdivide the total volume GV available with a filling of the ink
cartridge 107 into individual consumption volumes VV in an arbitrarily granular and suitable
manner and to mark their consumption in a way that is easy to trace.

The number of irreversibly writable memory areas 111.1, 111.2 of the first memory can in
principle be selected arbitrarily. The first memory preferably comprises a plurality of N = 10
to 100, preferably N = 15 to 50, more preferably N = 20 to 30, irreversibly writable memory
areas 111.1, 111.2. By this means, a good subdivision of the total volume GV of printing
medium of the ink cartridge 107 can be achieved with reasonable effort.
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As can be seen in Figure 3, the first memory 107.1 in the present example is physically
and/or logically divided into a plurality of M memory area groups 111.3, each with several
irreversibly writable memory areas 111.1, 111.2. Figure 3A shows a new state with first
memory areas 111.1, 111.2 which have not yet been irreversibly written to. This makes it
easy to make the ink cartridge 107 refillable by assigning a memory area group 111.3 to
each filling (i.e. a total volume GV available after complete filling), the first memory areas
111.1 of which are then written to after consumption of this total volume GV. After refilling,
another memory area group 111.3 can then be used to document the consumption of the
total volume GV refilled, as described in more detail below.

Here too, the number of memory area groups 111.3 of the first memory and/or the number
of individual memory areas 111.1, 111.2 of such a memory area group 111.3 can be
selected arbitrarily. Preferably, the first memory 107.1 comprises a plurality of M = 2 to 20,
preferably M = 3 to 10, more preferably M = 5 to 8, memory area groups 111.3. Each
memory area group 111.3 preferably comprises Z = 2 to 20, preferably Z = 3 to 10, more
preferably Z = 4 to 8, memory areas 111.1, 111.2. Hereby a sufficiently fine subdivision of
the first memory 107.1 or the individual memory area groups 111.3 is possible with a simple
limitation of the number of possible authorized refills of the ink cartridge 107.

As described above, the individual irreversibly writable memory areas 111.1, 111.2 can
basically have any suitable size. In particular, it can comprise several bits that may be set
when writing in a particular sequence or pattern. In this example, each irreversibly writable
memory area 111.1, 111.2 of the first memory 107.1 has exactly one bit. This provides a
particularly cost-effective and compact configuration that can be easily integrated into an
existing electronic component of the 107 ink cartridge.

In the present example, the respective memory area group 111.3 comprises several (here
four) first memory areas 111.1 and a second memory area 111.2. The processor 102.1
writes to a new first memory area 111.1 each time a usage-relevant event NRE occurs
(Figure 3B shows a state after a first memory area 111.1 has been written to).

The processor 102.1 blocks the use of the ink cartridge 107 in step 110.7 if all first memory
areas 111.1 of the current memory area group 111.3 to be written to are written to, but the
second memory area 111.2 of the memory area group 111.3 is not written to (see Figure
3C). This makes it possible, for example, to easily indicate via the second memory area
111.2 that a total available volume GV of the ink cartridge 107 has been used up and no
authorized refilling has yet been carried out. Here it is understood that, as explained above,
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when writing to the first memory area 111.1 at the beginning of the usage interval NINT (i.e.
at the beginning of the usage of the assigned consumption volume VV), via the current
usage information NI, an actual usage of the consumption volume VV, which is assigned to
the last written-to first memory area 111.1 of the memory area group 111.3, is of course still
possible.

Furthermore, the present example provides that only when the second memory area 111.2
of one memory area group 111.3 is written to, can a further memory area group 111.3 be

used, which is then also written to with the consumption step by step (or first memory area
111.1 by first memory area 111.1) in order to document the consumption of the refilled ink.

Here it can basically be provided that also the second memory area 111.2 can be written to
by the processor 102.1. Appropriate measures can be taken to ensure that the writing only
takes place if an appropriate authorization is available. Preferably, the processor 102.1
and/or the second memory area 111.2 is configured such that the second memory area
111.2 is not writable to by the processor 102.1. This makes it easy to ensure that only an
authorized filler of the ink cartridge 107 can release it for a further usage cycle by writing to
the second memory area 111.2 of the last memory area group 111.3 written to.

In the present example, the processor 102.1 in step 110.7 releases further use of the ink
cartridge 107 if all first and second memory areas 111.1, 111.2 of the first memory area
group 111.3 are written to and a subsequent second memory area group 111.3 has at least
one unwritten first memory area 111.1 (see Figure 3D). In particular, this allows the
transition described above to use the second memory area group 111.1 after authorized
refilling of the ink cartridge 107. The processor 102.1, after the first detection of a written-to
second memory area 111.2 of the first memory area group 111.3, then writes to a first
memory area 111.1 of the following second memory area group 111.3 when a usage-
relevant event NRE occurs, i.e. switches to the use of the second memory area group 111.3
(see Figure 3E). If all memory areas 111.1, 111.2 of all memory area groups 111.3 are
written to (see Figure 3F), the useful life of ink cartridge 107 ends and it can no longer be
used in one of the franking machines 102, 103, 104,

In certain advantageous variants, the processor 102.1 writes to one of the memory areas
111.1 when the ink cartridge 107 is used for the first time after insertion and/or when a
predeterminable consumption value dV is reached. The processor 102.1 initiates the
storage of a (possibly unique) memory area identification SBID of the written-to memory
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area 111.1 logically linked with the cartridge identification KID in the second memory 102.3
and/or the database 106.6, for example in the cartridge data set KDS.

This achieves a documentation of the memory areas 111.1 written to in the second memory
102.3 or the database 106.6. This also makes it possible, for example, for the processor
102.1 to store the memory area identification SBID of the memory area 111.1 described
logically linked to the franking machine identification FMID of the franking machine 102 in
the cartridge data set KDS. In this case, the memory area 111.1 or the consumption volume
VV assigned to it can in turn be assigned to the franking machines 102. This makes it
possible to reserve this consumption volume VV assigned to the memory area for the
relevant franking machine 102 and then only release its consumption in the assigned
franking machine 102. A consumption of such a reserved consumption volume VV can then
be blocked in another franking machine 103, 104.

In particular, it is then provided here that consumption quantity information VMI which is
representative of a previous consumption quantity assigned to the written-to memory area is
logically assigned to the written-to memory area 111.1, and to release use of the ink
cartridge 107 as a function of the consumption quantity information VMI and the current
consumption information dV until the consumption quantity or consumption volume VV
assigned to the written-to memory area is reached. This allows an advantageous allocation
of a written-to memory area 111.1 to a certain pre-defined consumption volume VV.

As described, the processor 102, triggered by an insertion of the ink cartridge 107 into the
material processing device and using the cartridge identification KID, can interrogate from a
remote data center stored residual amount information associated with the ink cartridge 107
in the form of the usage information NI representative of a remaining residual amount of ink
in the ink cartridge 107. In this case, the processor 102.1 can then release the use of the ink
cartridge 107 depending on the received residual quantity information RMI (e.g. in the form
of the usage information NI) and the current consumption information dV until a pre-settable
minimum residual quantity RMM is reached. In other words, it is advantageously possible to
track the consumption of the ink cartridge 107, if necessary also across its use in several
franking machines 102, 103, 104, and to release the use of the remaining quantity RM
remaining accordingly.

In particular, it may be provided that the processor 102.1 determines an updated residual
quantity information RMI using the received residual quantity information RMI| and the
current consumption information dV at certain times or at least when the at least one usage-
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relevant event NRE occurs and transmits the current usage information NI to the data
center 106 as the current usage information. This means that the residual quantity
information RMI or the usage information NI can be updated in the remote data center 106
in an advantageous way at certain times or when certain events NRE occur,

For certain particularly advantageous variants, it may be provided that, after inserting the
ink cartridge 107 in step 110.7, the processor 102.1 only releases the use of the ink
cartridge 107 until a standard consumption SVV is reached unless the stored residual
quantity information RMI is received from the remote data center. This makes it possible in
an advantageous way to initially release the ink cartridge 107 for use even without a direct
connection to the data center 106, thus avoiding delays in use on the one hand and
preventing unauthorized excessive use on the other. It is preferably provided that the
standard consumption SVV corresponds at most to the minimum remaining quantity RMM,
preferably is smaller than the minimum remaining quantity RMM. This is a simple and
reliable way to avoid a complete emptying of the ink cartridge 107.

It should be noted here that all or some of the memories of the franking machine 102 and
the data center 106 described above may be designed both as separate memory modules
and as individual memory areas of a single memory module of the franking machine 102 or
data center 106.

The present invention has been described above using examples with franking machines. It
goes without saying, however, that it can be used in conjunction with other franking systems
(e.g. so-called PC franking systems) where the individual components are not integrated in
a common housing. This invention may also be used in conjunction with any other material
processing equipment where any consumer good is consumed in a corresponding printing
device.

* ok ok ok k
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CLAIMS

1. A system for printing an imprint on a flat material comprising:
a cartridge unit holding a usable total volume of a consumable, and

at least one material processing device which comprises a printing device
designed to use the cartridge unit and a first data processing unit connected to the
printing device for controlling the use of the cartridge unit to produce the imprint,

wherein

the material processing device is configured to detect insertion of the cartridge unit
into the printing device,

the material processing device is configured to generate current consumption
information representative of the use of the cartridge unit by the printing device
since insertion,

the cartridge unit has a first memory in which a unique cartridge identification of
the cartridge unit is stored non-volatilely,

the usable total volume defines one or more consumption volumes of the cartridge
unit,

wherein

the first data processing unit is configured to cause, at least when at least one
predeterminable usage-relevant event occurs, a storage of a current use-
information generated by means of the current consumption information logically
linked to the cartridge identification in at least one second memory, the usage-
relevant event being relevant for the use of the cartridge unit by the printing device,

the first data processing unit is configured to write to an irreversibly writable
memory area of the first memory when the usage-relevant event occurs in order to
mark a consumption volume associated to the irreversibly writable memory area as
used, and

wherein

the consumption volume associated to the irreversibly writable memory area, upon
occurrence of the usage-relevant event, is still usable and is releasable for use by
means of the first data processing unit using the current consumption information.
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2. The system according to Claim 1, wherein the at least one usage-relevant event is
selected from the list comprising:

a first use of the cartridge unit after insertion,
a reaching of a predeterminable consumption value since the insertion,

a reaching of a predeterminable consumption value since an immediately
preceding usage-relevant event, and

a receipt of a removal command for removing the cartridge unit from the printing
device.

3. The system according to claim 1 or 2, wherein

the first memory comprises a plurality of irreversibly writable memory areas (N)
and

the data processing unit is configured to write to the memory areas in a sequence
when usage-relevant events occur,

wherein

the first memory has a plurality of irreversibly writeable memory areas (N), a
quantity of the plurality of irreversibly writeable memory areas (N) being selected
from the group consisting of 10 to 100, 15 to 50 and 20 to 30,

the first memory is divided physically, logically, or physically and logically into a
plurality of memory area groups (M) each having the plurality of irreversibly
writable memory areas (N), the first memory, having a quantity of the plurality of
memory area groups (M) being selected from the group consisting of 2 to 20, 3 to
10, and 5 to 8, and

at least one irreversibly writable memory area has at least one bit.

4, The system according to claim 3, wherein at least some of the memory areas are
physically, logically or physically and logically combined to form a memory area group
which has at least one first memory area and at least one second memory area, the
first data processing unit being configured to write to a first memory area when a
usage-relevant event occurs and to block the cartridge unit from being used by the
printing device if all the first memory areas of the memory area group are written to
and the at least one second memory area of the memory area group is not written, at
least one of the first data processing unit and the at least one second memory area
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being configured such that the at least one second memory area cannot be written by
the first data processing unit.

The system according to claim 3 or 4, wherein at least a first part of the memory
areas is physically, logically, or physically and logically combined to form a first
memory area group and at least a second part of the memory areas is physically,
logically, or physically and logically combined to form a second memory area group,
the respective memory area group comprising at least a first memory area and at
least a second memory area, the first data processing unit being configured to allow
further use of the cartridge unit by the printing device when all first and second
memory areas of the first memory area group are written to and the second memory
area group comprises at least one unwritten first memory area, wherein the first data
processing unit is configured to write to a first memory area of the second memory
area group when a usage-relevant event occurs after the first detection of an written-
to second memory area of the first memory area group.

The system according to any one of claims 3 to 5, wherein at least a portion of the
memory areas is physically, logically or physically and logically combined to form at
least one memory area group which has at least one first memory area and at least
one second memory area, the memory areas are configured such that a first memory
area is writable by the first data processing unit and a second memory area is
unwritable by the first data processing unit but only by an authorized re-filler of the
cartridge unit.

The system according to any one of claims 3 to 6, wherein

the first data processing unit is configured to write to one of the memory areas
when the cartridge unit is used for the first time after insertion or when a
predeterminable consumption value is reached, and

the first data processing unit is configured to cause storage of a memory area
identification of the written-to memory area logically associated with the cartridge
identification in the at least one second memory,

wherein the first data processing unit is configured to at least one of:

cause storage of the memory area identification of the written-to memory area
logically associated with a unique material processing device identification of the
material processing device,
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and

logically assign consumption quantity information to the written-to memory area
which is representative of a consumption quantity of consumable of the cartridge
unit assigned to the written-to memory area, and to enable use of the cartridge unit
in dependence on the consumption quantity information and the current
consumption information until the consumption quantity assigned to the written-to
memory area is reached.

The system according to any one of claims 1 to 7, wherein the at least one second
memory is at least one of:

a memory of said material processing device;

a memory of a data center remote from the material processing device, which data
center is connected to the data processing unit via a communication network,
wherein the data processing unit is configured to transmit the current usage
information linked to the cartridge identification and to a unique material
processing device identification of the material processing device to the remote
data center;

and

configured to store a plurality of cartridge data sets, each cartridge data set
comprising at least one usage information and one cartridge identification for a
cartridge unit, the cartridge data set comprising at least one unique material
processing device identification of the material processing device assigned to the
usage information and from which current usage information originates.

The system according to claim 8, wherein the current usage information corresponds
to the current consumption information or the current usage information is a residual
quantity information that is representative of the remaining residual quantity of
consumable of the cartridge unit and is determined using the current consumption
information.

The system according to any one of claims 1 to 9, wherein

the data processing unit is configured to interrogate, triggered by insertion of the
cartridge unit into the material processing apparatus and using the cartridge
identification, from a remote data center, stored residual quantity information
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associated with the cartridge unit which is representative of a remaining residual
quantity of consumable of the cartridge unit, and

the data processing unit is configured to release use of the cartridge unit in
dependence on the residual quantity information obtained and the current
consumption information until a predeterminable minimum residual quantity is
reached,

wherein at least one of:

the data processing unit is configured, at least when the at least one usage-
relevant event occurs, to determine an updated residual quantity information using
the residual quantity information received and the current consumption information
and to transmit it as the current usage information to the remote data center,

and

the first data processing unit is configured to release a use of the cartridge unit
only until a standard consumption is reached after the cartridge unit has been
inserted into the material processing apparatus unless the stored residual quantity
information interrogated is received from the remote data center, the standard
consumption corresponding at most to the minimum residual quantity.

11. The system according to any one of claims 1 to 10, wherein

a data center remote from the material processing device is provided, which is
connected to the first data processing unit via a communication network and which
comprises the at least one second memory; and

the data center and the first data processing unit are configured to access, using
the cartridge identification, the usage information logically associated with the
cartridge unit from the at least one second memory for enabling the material
processing apparatus to use the cartridge unit.
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12. The system according to any one of claims 1 to 11, wherein the consumable is ink,
the at least one material processing device is a franking machine, and the cartridge
identification of the cartridge unit is stored unchangeably.

13. A data processing device configured as the first data processing unit of the system
according to any one of claims 1 to 12.

14. A method for controlling a system for printing an imprint on a flat material, the system
comprising a cartridge unit holding a usable total volume of a consumable and a
material processing device which comprises a printing device designed to use the
cartridge unit and a first data processing unit connected to the printing device for
controlling the use of the cartridge unit for printing the imprint, wherein

the material processing device detects an insertion of the cartridge unit into the
printing device,

the material processing device generates current consumption information
representative of the use of the cartridge unit by the printing device since its
insertion,

a unique cartridge identification of the cartridge unit is stored in a first memory of
the cartridge unit in a non-volatile manner,

the usable total volume defines one or more consumption volumes of the cartridge
unit,

wherein
the first data processing unit initiates, at least when at least one predeterminable
usage-relevant event occurs, a storage of a current use-related information
generated by means of the current consumption information logically linked to the

cartridge identification in at least one second memory, the usage-relevant event
being relevant for the use of the cartridge unit by the printing device, and

the first data processing unit writes to an irreversibly writable memory area of the
first memory when the usage-relevant event occurs in order to mark a
consumption volume associated to the irreversibly writable memory area as used,

wherein
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the consumption volume associated to the irreversibly writable memory area, upon
occurrence of the usage-relevant event, is still usable and is released for use by
means of the first data processing unit using the current consumption information.

The method according to claim 14, wherein the at least one usage-relevant event is
selected from the list comprising:

a first use of the cartridge unit after insertion,
a reaching of a predeterminable consumption value since the insertion,

a reaching of a predeterminable consumption value since an immediately
preceding usage-relevant event,

and

a receipt of a removal command for removing the cartridge unit from the printing

device.

The method according to claim 14 or 15, wherein:

the first memory comprises a plurality of irreversibly writable memory areas (N)
and

the first data processing unit writes to the memory areas in a sequence when
usage-relevant events occur,

wherein, at least some of the memory areas are physically, logically, or physically and
logically combined to form at least one of:

a memory area group which has at least one first memory area and at least one
second memory area, and the first data processing unit writes to the first memory
area when a usage-relevant event occurs and blocks use of the cartridge unit by
the printing device if all the first memory areas of the memory area group are
written to and the at least one second memory area of the memory area group is
not written to, wherein the at least one second memory area cannot be written to
by the first data processing unit,

and

at least one memory area group which has at least one first memory area and at
least one second memory area, a first memory area being writable to by the first
data processing unit and a second memory area not being writable to by the first
data processing unit but only by an authorized refiller of the cartridge unit.
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The method according to claim 16, wherein at least a first part of the memory areas is
physically, logically or physically and logically combined to form a first memory area
group and at least a second part of the memory areas is physically, logically or
physically and logically combined to form a second memory area group, wherein the
respective memory area group has at least a first memory area and at least a second
memory area, and the first data processing unit allows further use of the cartridge unit
by the printing device when all the first and second memory areas of the first memory
area group are written to, and the second memory area group has at least one
unwritten first memory area, the first data processing unit writing to a first memory
area of the second memory area group when a usage-relevant event occurs after a
written-to second memory area of the first memory area group has been detected for
the first time.

The method according to claim 16 or 17, wherein

the first data processing unit writes to one of the memory areas when the cartridge
unit is used for the first time after insertion or when a predeterminable consumption
value is reached, and

the first data processing unit causes a memory area identification of the written-to
memory area to be stored logically associated with the cartridge identification in
the at least one second memory,

wherein,

the first data processing unit causes the memory area identification of the memory
area to be stored logically linked to a unique material processing apparatus
identification of the material processing apparatus.

The method according to claim 18, wherein the first data processing unit logically
assigns to the memory area a consumption quantity information which is
representative of a consumption quantity of consumable of the cartridge unit assigned
to the written-to memory area, and releases use of the cartridge unit as a function of
the consumption quantity information and the current consumption information until
the consumption quantity assigned to the written-to memory area is reached.

The method according to any one of claims 14 to 19, wherein the at least one second
memory is at least one of:

a memory of the material processing device
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and

a memory of a data center which is remote from the material processing device
and which is connected to the first data processing unit via a communication
network, the first data processing unit transmitting the current usage information
linked to the cartridge identification and to a unique material processing device
identification of the material processing device to the remote data center.

The method according to claim 20, wherein the current usage information
corresponds to the current consumption information or the current usage information
is residual quantity information that is representative of the remaining residual
quantity of consumable of the cartridge unit and is determined using the current
consumption information.

The method according to claim 20 or 21, wherein the at least one second memory
stores a plurality of cartridge data sets, each cartridge data set comprising at least
one usage information and one cartridge identification for a cartridge unit, the
cartridge data set comprising at least one unique material processing device
identification of the material processing device assigned to the usage information and
from which current usage information originates.

The method according to any one of claims 14 to 22, wherein

the first data processing unit is triggered by inserting the cartridge unit into the
material processing device to interrogate, using the cartridge identification, from a
remote data center stored residual amount information associated with the
cartridge unit representative of a remaining residual amount of consumable of the
cartridge unit, and

the first data processing unit releases use of the cartridge unit in dependence on
the residual quantity information obtained and the current consumption information
until a predeterminable minimum residual quantity is reached,

wherein

the first data processing unit determines an updated residual quantity information
using the residual quantity information received and the current consumption
information at least when the at least one usage-relevant event occurs and
transmits it as the current usage information to the remote data center.
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The method according to claim 23, wherein the first data processing unit, after the
cartridge unit has been inserted into the material processing device, releases use of
the cartridge unit only until a standard consumption has been reached unless the
stored residual quantity information retrieved is received from the remote data center,
the standard consumption corresponding at most to the minimum residual quantity.

The method according to any one of claims 14 to 24, wherein

a data center remote from the material processing apparatus is connected to the
first data processing unit via a communication network and comprises the at least
one second memory,

wherein,

the data center and the first data processing unit, using the cartridge identification,
access the usage information logically associated with the cartridge unit from the
at least one second memory for enabling the material processing device to use the
cartridge unit.

The method according to any one of claims 14 to 25, wherein the at least one
material processing device is a franking machine, and wherein the cartridge
identification of the cartridge unit is stored unchangeably.

* ok ok ok ok
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