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(57) Abregée/Abstract:

First and second items of data information are detected during a method for automatically monitoring a packaging or filling process
of a packaging machine (V). The first specify the packaging and/or a packaging material (1) used for forming the packaging, and
the second items serve to describe machine parts, machine functions of the packaging machine (V) and/or specify products that
are used for producing the packaging in the packaging machine (V). Before process step (5), a quality control (6) is carried out by
detecting first and second items of data information required for carrying out the quality control and by determining actual data
based on these items of information. These actual data are compared with predetermined set data and when the set data (9) and

actual data correspond with one another within a range of tolerance, this process step (5) Is enabled.
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ABSTRACT

First and second items of data information are detected during a method for automatically
monitoring a packaging or filling process of a packaging machine (V). The first specity
the packaging and/or a packaging material (1) used for forming the packaging, and the
second items serve to describe machine parts, machine functions of the packaging
machine (V) and/or specify products that are used for producing the packaging in the
packaging machine (V). Before process step (5), a quality control (6) 1s carried out by
detecting first and second items of data information required for carrying out the quality
control and by determining actual data based on these items of information. These actual
data are compared with predetermined set data and when the set data (9) and actual data

correspond with one another within a range of tolerance, this process step (J) 1s enabled.
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METHOD AND SYSTEM FOR MONITORING A PACKING OR FILLING

PROCEDURE

TECHNICAL AREA

The present invention relates to a method and a system
for monitoring a packing or filling procedure according

to the preambles of Claim 1 and Claim 14, respectively.

STATE OF THE ART

Greatly varying devices for packing piece goods or for
filling liguid, granular, powdered, and/or solid products
into portion packages are known in the related art. In
this case, packing or filling devices are known which
produce the packages to be filled from a raw material or
a semifinished product before and/or during the filling.
Furthermore, different monitoring systems are known 1n

the related art which are to ensure the quality of the

filled packages.

For example, EP-A-0 131 241 and EP-A-1 266 830 suggest
identifying the packing material used 1n the packing
machine automatically, so that the machine automatically
selects the correct parameters for processing the packing
material. EP-A-0 529 474 discloses a packing material

which 1s provided with i1dentification means of this type.

TH/bs 031346W0O
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US-A-2002/0104293 discloses a system which allows

different products to be packed using the same machine,
in that the individual products to be packed are

automatically identified and the appropriate type of

package 1s selected.

It has been recognized 1in DE-A-10 116 104 that these
individual achievements of the object do not allow
sufficient quality control. It was therefore suggested
that data information from multiple surface checks of the
packing material and weighing data be detected and
processed uniformly. Defective, damaged, unfilled, or
only partially filled packages may be recognized better

in this way and eliminated from the running production

ProCcess.

Furthermore, WO-A1-99/39817 discloses a method for the

manufacture of biological chips, in which one sample 1s

checked per production step and lot. If this sample does

not meet the gquality regquirements, the entire lot 1is

rejected.

A self-teaching system for manufacturing workpieces 1is

described in US 6,470,230. In this case, measured data of
a manufactured workpiece is locaded into the machine

controller to improve the quality of workpileces produced

subsequently.

WO-A-03/017015 describes a method for characterising

modules or modular units and a system for identification

and/or for diagnosis of the module or modular unit which

fr—

consists of a plurality of individual components. In this

TH/bgs 031346W0
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case, it 1s known per se that when individual components
are exchanged, the data of the newly inserted components
are transmitted to the data storage unit capable of beilng
read and programmed. In this way, a simple identification
of all individual components is ensured and a diagnosis
function is also achieved with regard to monitoring over
a certain operating cycle. However this only applies to
the machine side and not to the products processed or

treated by the machine.

US-B-6,494,017 describes a generic method having the
features of the preamble of claim 1. In this case,
however the data information determined are not used for

safety monitoring for providing guarantees.

DESCRIPTION OF THE INVENTION

It is the object of the present invention to provide a
method and a system which allow comprehensive quality

control adopted to guaranteeing.

This object is achieved by a method and a system having

the features of Claim 1 and Claim 14, respectively.

According to the present invention, not only the packing
material and the package are monitored, but rather also
machine parts, machine functions, and/or further products
used in the manufacture of the package and/or 1in the
filling process. In this way, comprehensive quality

control is made possible, since the machine may be

prevented from operating using incorrect parameters, the

worn parte of the machine may be prevented from being

TH/bs 031346WC
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replaced by cheap copies instead of original parts, and
the use of cheap products instead of original additional

products, such as an original adhesive, may be prevented.

Only the method according to the present invention allows
for the manufacturer to perform a security check for
guaranteeing. If original parts and products are not used
exclusively and the machine is not operated in the mode
suggested by the manufacturer, this is detected and noted

in the system according to the present invention.

It is advantageous that the system may be constructed
from identical modules, each module 1ncluding a property
clags comprising selected data information. Depending on
the desired quality control or packing machine to be
monitored, the modules may be assembled into the desired
system in a simple way. The system according to the
present invention is therefore distinguished by a high

degree of flexibilaity.

Further advantageous variations of the method and

advantageous embodiments result from the dependent

claims.

BRIEF DESCRIPTION OF THE DRAWING

In the following, the object of the present invention 1s
described on the basis of preferred exemplary embodiments
which are explained on the basis of the attached drawing.
The single figure shows a flowchart of the system
according to the present invention, 1installed 1n a

packing machine.

TH/bs 0231346WO0O
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DETAILED DESCRIPTION OF THE EMBODIMENTS

In the figure, a packing machine V is represented using
dashed lines. A packing material 1 is supplied to this
packing machine V. The packing material 1 may include
already pre-manufactured, open packages. Typically,
however, a packing material web from rolls or packing
material blanks are used which are processed 1nto
packages and filled with products in the packing machine
V. As noted at the beginning, the products may be piece
goods or bulk goods in liguid, granular, powdered, and/or

solid form.

The packing material 1 used is provided with calibration
data 2. Depending on the type of the packing material 1
used, this data may be detected automatically using the
system according to the present invention and transmitted

to a control unit 4 of the packing machine V. However, 1t

is also possible for this data to be input into the

system through electronic transmission or by hand.

The packing material 1 passes through multiple process
steps 5 in the packing machine V and leaves the machine
as a filled, sealed package 3. The individual process

steps 5 are identified in the figure with PS1 through

PSn.

The packing machine V is controlled via the control unit
4 in multiple sequential and/or parallel process steps S

from the production of the package, via the introduction

AL

of the packed product, up to the sealing of the package.

TH/bs 031346WC
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It is also possible that the packing machine does not
seal the package itself, but rather this only occurs 1in a
subsequent packing machine. The process steps 5 do not
all have to relate to the processing of the packing
material. They may also relaté to preparation or filling
of the packed product or a movement of a machine part,

such as a cutter or a sealing jaw.

The packing material is monitored during its processing
and the information obtained is registered as the first

data information in the system, preferably in the central

control unit 4. The calibration data 2 of the packing
material 1 cited above 1is also a component of the first
data information. According to the present invention,
second data information is also collected, which
specifies machine parts and machine functions of the
packing machine as well as data on further products which
are used during the manufacture of the package.

Information on machine parts may be codes which are
present on original parts and which must be replaced
regularly as worn parts, for example. Worn parts of the
packing machine of this type are sealing jaws, heaters,
cutting blades, or filling heads, for example.
Information on machine functions may be welding
temperatures, welding times, pressures used, oOr advance
speeds, for example. Further products may be adhesives

which are used to glue the packing material, for example.

The data information from the group of the first and
second data information is collected in the system 1nto
predetermined property classes. Which information 1is

filed in which property classes 1s a function of the type

TH/bs 031346W0O
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of the packing machine V and the type of the desired

quality control.

A quality check 6 is performed before at least one of the
process steps 5. For this purpose, the data information
of the associated property class is detected, for
example, by checking a property of the packing material,
the partially or completely manufactured package, or the
adhesive used using suitable sensors. Depending on the
type of the property to be checked, acoustic, optical,
electrical, or magnetic sensors are sultable as sensors.
Other properties, particularly machine parameters, may
also be provided by the control unit 4. The different
guality checks, which are each assigned to a property

class, are identified in the figure with QC/EK1 through
QC/EK(n) .

The registered data information of a quality check 5 1s

transmitted as data 7 to an analysis unit 8. In this

analysis unit 8, the actual data which is based on the
data information transmitted is established. This actual
data is transmitted to a comparison unit 10 and compared
to setpoint data 9, which is delivered by the system,
preferably by the control unit 4, to the comparison unit
10. This setpoint data is shown in the figure as
calibration data for each property class and ildentified
by Cal-Data K1 through K(n). If the comparison shows that
the actual data corresponds to the setpoint data within a
tolerance range, the next following process step 1is
released, as may be recognized via the line 13 1n the
figure. If the result is not within the tolerance range,

the packing or filling procedure is preferably stopped

TH/bs 031346WC
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automatically. This step 1s provided with the
identification number 11 in the figure. Instead ot
interrupting the procedure, it 1s also possible to
generate an error message and still maintain the

procedure for a predetermined period of time.

As is shown in the figure using dashed lines 12, a result
of a comparison may also be accepted in one of the
following quality checks, preferably the next following
quality check 6. This result is preferably processed with
the setpoint data of the following property class and
input into the comparison unit 10. This step may Dbe
repeated iteratively as long as there are property

classes and guality check modules.

In the case of a packing machine whose final product 1s a

sealed, filled package, in the first guality check, for

example, the packing material blank may be checked before
the erecting, for example, for its ability to be grooved,
sealed, or folded. In a second check, the ready-to-fill
package is checked before filling, for example, for its
sterility. In a third check, the filled package and/or
the adhesive used is checked before sealing and 1in a

fourth check the sealed package is checked, for

impermeability, for example. In this case, further checks
may be interposed, for example, for the sealing
temperature, the sealing jaws used, or the sealing time.

The cutter used for producing the packing material blank

may also be checked.

Preferably, only one physical property 1s taken into

consideration in each property class. However, it 1s alsc

TH/bs 031346W0O
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possible to accommodate multiple different properties 1in
the same property class. At least a part of the setpoint
data is typically used for controlling the packing
machine. The same analysis and comparison unit 1s
preferably used for all quality checks, although 1t 1is

shown multiple times in the figure for better

readability.

As may be recognized in the figure, all quality checks

run according to the same routine, independently of which

data information is to be collected. The information
contained in a property class may be processed according
to predetermined rules to achieve a decision, 1.e.,
whether the machine is to be stopped or operated further.
This makes it easier to design the controller and the
ascsociated or integrated system. Thanks to 1ts modular
construction, the system may be installed easily 1n
existing machines. Expansion or modification of the

system 1s also simplified.

TH/bs 031346W0O
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List of reference numbers

packing material

calibration data

package

control unit

process step

quality check of a property class
detected data information

analysis unit

calibration data of a property class
comparison unit

interruption of the packing process
data transter

release of the process step

packing machine
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CLAIMS

A method for automatically monitoring a packing or

filling procedure of a packing machine, the packing
machine being controlled in multiple sequential or

parallel process steps from the production of the

package via introduction of the packaged good into

the package up to the leaving of the filled package
and first data information being detected which
speclfies the package and/or a packing material used
to produce the package, wherein second data
information 1s detected which specifies machine
parts and/or machine functions of the packing
machine and/or products used for manufacturing the
package 1in the packing machine, wherein the first

and second data information is used to perform at

least one guality check, and a guality check of this
type being performed before at least one of the
process steps 1n that the data i1nformation necessary
for performing the quality check 1s detected and
actual data based on this information 1is
established, this actual data being compared to
predetermined setpoint data and, in the event of
correspondence of the setpolint and actual data

within & tolerance range, this process step being

released,

characterizeda 1n that

TH/bs 021324€6WC
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the data information determined being used for

performing a security control for guaranteeing and
multiple quality checks are performed, results of
earlier quality checks being taken into

consideration in at least some of the quality

checks.

Z . The method according to Claim 1, characterized in
that one of the stated quality checks at a time is
performed before multiple process steps, the quality

check running according to a routine which remains

the same.

)

The method according to one Claims 1 or 2,

characterized 1n that cne single physical property

1s checked per quality check.

4 . The method according to one of Claims 1 through 3,
characterized in that the first and second dats

information is detected using acoustic, optical,

electrical, or magnetic sensors.

on

The method according to one of Claims 1 through 4,
characterlzed in that in the event of insufficient
correspondence of the setpoint and actual data, the

packing machine is stopped automatically.

c . The method accordinc to one cf Claime 1 through &,

characterized in that the actuzl datz is determined

1rn an analysis unit.

TH/be C02I34EWT
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The method according to Claim 6,

characterized in that a shared analysis unit 1s used

for all guality checks.

The method according to one of Claims 1 through 7,
characterized in that at least one packing material
blank 1s subjected to a first guality check before
erecting, at least one finished package is subjected
to & second quality check before ftilling, at least
one filled package is subjected to a third gualitv
check before sealing, and at least one sealed

package 1s subjected to a fourth quality check.

The method according to one of Claims 1 through 8,
characterized in that to obtain the second data
information, which describes products used in the
packing machine, an adhesive used to produce the

package 1s detected.

The method according to one of Claims 1 through 9,
characterized in that to obtain the second datsa
information, which describes machine functions of
the packing machine, sealing parameters are

determined.

The method according to one of Claims 1 through 10,
characterized in that to obtazin the first data
information, the ability of the packing material

used toc produce the package tc be groovea

~

and/or

foclded and/cr seazled 1s detected and/or the

TH/ s CGZ2124€EWC
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sterility of the filled package and/or the

impermeability of the sealed package are detected.

12. The method according to one of Claims 1 through 11,
characterized 1n that date information from the
group of the first and second data information 1is
coordinated into property classes and one property

class 1s checked 1in each quality check.

13 The method according to Claim 12,
characterized in that the information contained 1in
the property class is processed according to
predetermined rules to reach a decision.

14. A system for automatic monitoring of a packing or

filling procedure of & packing machine, the packing
machine being controllable using a controller 1in
multiple sequential or parallel process steps from
the production of the package via introduction of
the packaged good 1nto the package up to the leaving
of the package, the system having first means for
detecting first data information which specifies the
package and/or & packing material used to produce

the package,

characterized 1n that

the gystem has seccnd means for detecting seconc

date information which specifies machine parts

and/or machine functions cf the packing machine

TE/be C0zZ1346WC
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and/or products used to manufacture the package in

the packing machine,

the system has at least one analysis and comparilison
unit for determining actual data based on the first
and second data information and for comparing this

actual data to predetermined setpoint data before a

process step, and

the system has means for releasing this process step
and the system has means for detecting and storing

information about the use of unauthorized parts or

products.

The system according to Claim 14,

characterized in that the system hasg multiple
modules, each module beinc used for performing a
gquality check before a process step and the modules

having an essentially i1dentical structure.

The system according to Claims 165,
characterized i1n that dats information from the

group ©f the first and second data information 1is

coordinated into property classes and each module 1s

assigned to a property class.

TH/bs 03134€eWC
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