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(57) Abrégée/Abstract:
The invention relates to a device and a method for labelling objects, in particular food packages. The device comprises a printer, In
particular a thermal-direct printer or thermal-transfer printer for printing labels; an application device for applying a printed label to
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the object to be labelled; and at least one working device, arranged upstream of the application device, Iin the form of a weighing

device, a packaging device, and/or a transport device for th
head and to improve the print quality, the provision of a m
labelled determines the printing time that is available for prir

e objects to be labelled. In order to prolong the service life of the print
easuring and control device Is proposed which for each object to be
ting the label to be applied to each of said objects, taking into account

the required working time of the working device/s, and which measuring and control device, depending on the printing time
determined, controls the printer such that printing of the label iIs completed within the available printing time at a matching printing

speed, which Is as slow as possible.
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ABSTRACT

The invention relates to a device and a method for
labelling objects, in particular food packages. The
device comprises a printer, in partilcular a thermal-
direct printer or thermal-transfer printer for printing
labels; an application device for applying a printed
label to the object to be labelled; and at least one
working device, arranged upstream of the application
device, in the form of a weighing device, a packaging
device, and/or a transport device for the objects to be
labelled. In order to prolong the service life of the
print head and to improve the print quality, the
provision of a measuring and control device is proposed
‘which for each object to be labelled determines the
printing time that is available for printing the label to
be applied to each of said objects, taking into account
the required working time of the working device/s, and
which measuring and control device, depending on the
printing time determined, controls the printer such that
printing of the label is completed within the available
printing time at a matching printing speed, which 1s as

slow as possible.

Fig. 4 has been provided for the abstract.
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The present device relates to a device for labelling
objects, comprising a printer for printing labels, an
application device for applying a printed label to the
respective object to be labelled, and at least one
working device in the form of a weighing device, a
packaging device and/or a transport device for the
objects to be labelled, wherein the working device, of
which there is at least one, 1s arranged upstream of the
application device. Furthermore, the invention relates to
a method for labelling objects, comprising the following
steps: printing a label by means of a printer; applying
the printed label to the objéct to be labelled; and at

least one more process step, which takes place upstream

of the application of the printed label. The printer used

can in particular be a thermal-direct printer or thermal-

transfer printer.

Devices and methods of the type mentioned in the

introduction have been known for some considerable time

(see e.g. US 4,415,048).

Depending on its design, the print head of a generic
device is subject to some degree of wear. This wear has

its origins in the sglightly abrasive effect of the labels

during the printing time.

MY/sb 020067US



CA 02464492 2006-09-18

It is thus the object of the present invention to modify a

device and a method of the type mentioned 1in the

introduction to the extent that while the highest possible

pr

throughput is achieved, the service life, 1n particular of a

(1)

thermal printer strip, 1s extended when compared to that o:

the state of the art, and furthermore that the best print
quality for the respective throughput performance is

achieved.

With regard to the device, according to the invention this

object is met by providing a device for labelling objects,

in particular food packages, comprising a printer for

printing labels; an application device for applying a

printed label to each of the objects to be labelled; and at

least one working device in the form of a weighing device, a

g

packaging device, or a transport device for each of the

objects to be labelled; wherein the at least one working

ﬁ

device, 1s arranged upstream of the application device,

characterised by a measuring and control device which for
each of the objects to be labelled determines the printing
time that i1is available for printing the label to be applied

to each of the objects to be labelled, taking into account

the required working time of the at least one working
device, and which, depending on the printing time
determined, controls the printer such that printing the
label is completed within the available printing time at a

matching printing speed, which 1s as slow as possible.

With regard to the method, according to the 1nvention the

object 1s met by providing a method for labelling objects,

in particular food packages, comprising the following steps:

printing a label by means of a printer; applying the printed
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label to each of the objects to be labelled; and at least

one more process step, such as weighing, packaglng or

transporting each of the objects to be labelled, which
process step takes place upstream of the application of the
printed label, wherein for each of the objects to be

F'

labelled, a calculation takes place of the printing time

—
p—

available for printing the label to be applied to each of

the objects tube labelled, taking into account the working
time required for the at least one process step, and,

depending on the printing time calculated, printing of the

label is controlled such that printing of the label 1s
completed within the available printing time at a matching

printing speed, which 1s as slow as possible.
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When compared to conventiOnal devices of the tYpe
discussed'herein; in which the labels to be applied are
printed at a relatively slow, constant printing time, the
invention thus proposes that in respect to each
individual label to be prinﬁed the work be carried out
with a printing time which 1s matched to the timing of
the device. Without reducing the throughput performance
of a generic device, according to the invention the time
"available for printing 1s utilised to the full extent so
that the printing speed during printing of a label can be
selected to be as slow as possible, in this way being as
gentle as possible on a thermal print head. Printing time
1s determined by the time-dependent behaviour of the
devices arranged upstream and downstream. The maximum
permissible printing time thus depends on the cOmbination
of the working time or working speed of the weighing

device, the packaging device and the transport device

which are arranged upstream; as well as on the

application device, arranged downstream; and/or on other

working devices arranged upstream or downstream.

A preferred embodiment of the invéntion consists 1in that
the at least one working device, Which is arranged
upstream of the application device,\comprises at least
one sensor which fegisters the arrival, i1n the working
device, of an object to be labelled, and issues a
corresponding signal to the measuring and control device,
after which said measuring and control device determines

the'printing time which 1is available for printing the
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label to be applied to the object, taking into account

the time required by the application device for applying
a label.

A further preferred embodiment of the invention consists
of the meaeuring and control device comprising a
processor which on the basis of the working speed of the
working device, of which there is at least one, and on
the basis of the time required for applying a label,
calculates the printing time which is available for

printing the label to be applied to the object.

Furthermore, 1n an advantageous embodiment of the
invention, along a transport path for the objects to be
labelled, several sensors are arranged, spaced apart from
each other 1n the direction of transport, with said
sensors regilstering the arrival of the object to be
labelled, and issuing a corresponding signal to the
measuring and control device. This embodiment makes it
possible, when the respective signal is received, to
determihe a remaining residual printing time, and to
control printing of a label, depending on the determined
residual printing time, such that'printing of the label
1s completed within the still available residual printing
time at a matching printing speed, which is as slow as
possible. This embodiment makes it possible, in
particular, to recalculate an already calculated profile
for time-dependent control of the printing speed during a
printing process, and in this way to reduce the printing
speed 1n the case of any delays which have occurred in
one of the working devices arranged upstream of the

application device so that, during the still available

MY/sb 020067US
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residual printing'time, printing can take place at the
respective minimum printing speed. In this way, the
service life of a thermal printer strip can be further

prolonged.

Further preferred and advantageous embodiments of the

invention are disclosed in the subordinate claims.

Below, the i1nvention i1s explained in more detail with

reference to a drawing which shows one embodiment.

'Fig. 1 shows a perspective view of a device according to

the i1nvention;

Fig. 2 1s a vertical section view of the device according
to Fig. 1, which diagrammatically shows the

operation of said device;

Fig. 3 shows a vertical section view of a label-printing
unit and labelling unit of the device according to

Fig. 1; and

Fig. 4 shows a flow chart for explaining the method

according to the invention.

Figures 1 to 3 of the drawing show a device for labelling
foodstuffs packages 1. The device comprises several
working devices, namely a weighing device 2; a first
transport device 3 1n the form of a belt convevyor; a
packaging device 4; a second transport device 5, also in

the form of a belt conveyor; a printer 6 for printing

MY/sb 020067US
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labels; and an application device 7 for applying a

printed label to a packaged foodstuffs package 1.

Foodstutffs portions 8 are '‘placed into a package tray 9
and together with the tray 9 are arranged on the weighing
device 2. By way of a kéyboard 10, the tare weight of the
package trays 9, the name of the foodstuff, the price per
unit of weight, as well as 6ther goods-specific data can
be entered into a memory of an input and display unit 11.'
Said i1nput and display unit 11 comprises a processor
which, from the weight of the foodstuffs portion that has
been determined by the weighing device 2 and the price
per unit of weight, calculates the sales price of the

respective foodstuffs portion.

On completion of the calculation of the sales price, the
tray 9 with the foodstuffs portion 8 is transferred to
the first belt conveyor 3. To this effect, for example a

pusher device (not shown) can be arranged at the welghing

device 2.

By way of the belt conveyor 3, the tray 9 with the
foodstuffs portion 8 reaches the packaging device 4,
which comprises a lifting device 12, a film wrapping
-mechanism (not shown) as well as a heating device (not
shown), for example an infrared radiator. In the
packaging device 4, the tray 9 with the foodstuffs

portion 8 1is wrapped with a transparent shrink film, and

subsequently the film is shrunk by means of the heating

device. The film is unrolled from a supply reel 14.

MY/sb 020067US
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During the packaging process, the tray 9 is lifted by
means of the lifting device 12, and after completion of
the packaging process 1s transferred to the second belt
conveyor 5 which transports the food package 1 to the
unit 15 which comprises the label printer 6 as well as

the label application device 7.

The label printer 6 comprises a thermal strip within the
thermal print head 16, with labels 18 adhering to a strip
of carrier tape 17 being supplied to said thermal print
head 16 from a label supply reel 19 (compare Fig. 3). To
this effect, the strip of carrier tape 17 is wound onto a
reel 21 driven by an electric motor 20. The self-adhesive
labels 18 have been attached to the strip of carrier tape
17 with equal distance between said labels. Associated
with the strip of carrier tape 17 made of translucent
material 1s an optical sensor device which comprises a
light-emitting transmitter diode 22 and a receiver diode
23 and which 1s thus able to detect sections 24 on the
strip of carrier tape 17 which do not contain any labels.
The signals emitted by the receiver diode 23 are used for
controlling the motor 20 which is associated with thé

take-up reel 21.

The thermal strip within the thermal print head 16 of the
label printer 6 comprises print elements, arranged side-
by-side, which are e.g. flat resistors (small heating
plates) which can be controlled individually, i.e.
independently of each other, and which quickly heat up
and cool down. The relatively long cooling time of the

resistors limits the possible printing speed. The labels

18 are made from heat-sensitive special paper. As an

MY/sb 020067US
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alternative to this, the label printer 6 can comprise a
heat-sensitive thermal-transfer printer ribbon (not
- shown). In this case, 1t 1s possible to print onto labels

made from ordinary paper.’

When viewed 1n the direction of transport of the strip of
carriexr tape 17, behind the print head 16 there is a
relatively strong deflectioﬁ 25, at which the printed
labels 18, which adhere to the strip of carrier tape 17,
peel off said strip of carrier tape 17 and are
transferred to the application device 7. In the
embodiment shown, the application device comprises a
perforated suction area 26 at 1ts underside, through
which suction area 26 ailr is drawn 1n by means of an
~extractor fan (not shown) so that a printed label 18 is
held to the suction area 26. Furthermore, the application
device comprises an air jet nozzle 27 with which for a
period of time an air jet can be generated whose pressure
exceeds the amount of the negative pressure existing at
the suction area 26. A label which i1s held at the suction
area 26 can thus be released from the suction area 26 by
means of thils temporary generation of an air jet, and can
be applied to a food package 1 which 1s situated below.
28 designates a label sensor which detects the presence
of a label 18 at the suction area 26. The time required
by the application device 7 for applying a label 18 1is

approximately the same for each label.

In Fig. 2, a dlagrammatically shown measuring and control
device 1s designated 29. Connected to the measuring and
control device 29, which comprises a processor as well as

a memory, are several sensors 30 - 25, by means of which

MY/sb 020067US
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the working speed and thus the working time of the
weighing device 2, the transport device 3, the packaging
device 4 as well as the transport device 5 can be
registered. The working time of the weighing device 2
corresponds to the time which passes from the point in
time a package tray 9 with a foodstuffs portion 8
arranged thereon 1s placed on said weighing device 2, to
the point 1n time at which the weighing signal has
stabilised, which 1ncludes transmission of the stabilised
weighing signal to the processor of the input and display
unit 11. The working time of the transport device 3
corresponds to the time which passes from the point in
time at which the package tray 9 with the foodstuffs
portion 8 1s conveyed to the transport device 3 to the
point 1n time at which the package tray 9 with the
foodstuffs portion 8 1s transferred to the packaging
device 4. When a belt conveyor is used as a transport
device 3, the working time of the transport device can be
determined 1n particular on the basis of the belt speed
or the rotary speed of the belt drive roller or of the
deflection roller in conjunction with the known length of
the conveying distance. The working time of the packéging
device 4 corresponds to the time which passes from the
point in time of transfer of the package tray ¢ with the
foodstuffs portion 8 to the packaging device 4 to the
point 1n time at which the packaged foodstuffs portion is
transferred to the transport device 5. The beginning and
end of this time interval can for example be registered
by means of photoelectric barriers 32, 33 which are
arranged at the transfer polnts between the transport
device 3 and the packaging device 4, and between the

packaglng device 4 and the transport device 5,

MY/sb 020067US
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respectively. The working time of the transport device 5
corresponds to the time which passes from the point in
time at which the packaged foodstuffs portion 8 is
transferred to the second'transport device 5 to the point
in time at which the packaged foodstuffs portion reaches
the application devibe 7. As an alternative or in
addition, the transport devices 3, 5 at the respective
transfer points can comprisé sensors, e€.9g. light barriers
which register the arrival or transfer of the respective
tray 9 or food package 1 and which issue a corresponding

signal to the measuring and control device 29.

Expediently, the measuring and control device 29

comprises a measuring device (not shown) which registers
whether the application device 7 1s in its starting
position (reset position) and is thus ready for applying
a label 18. This measuring device can for example utilise

the label sensor 28.

By means of the signals issued by the sensors 30 to 35,
and taking into account the time required by the
application device 7 for applying a label, the measuring
and control device 29 calculates for each package 1 and
thus for each label 18 to be applied, the printing time
which 1s available at maximum for printing the label at
the highest possible throughput performance of the device
(plant) . In order to achieve the best possible throughput
performance, preferably at least two elements in the
operating chain which comprises the weighing device 2,
the transport device 3, the packaging device 4, and the
transport device 5, can be operated concurrently so that

at least two process steps, for example weighing and

MY/sb 020067US
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packaging, can be carried out in parallel. However, it is
1n particular also possible for all process steps in the
chain to be carried out parallel to each other. The
maximum time available for printing a label basically

depends on the working time which is required by the

slowest element in the chain.

While maintaining a highest possible throughput
performance of the device, the measuring and control
device 29 controls the label printer 6 depending on the
calculated maximum available printing time, so that
completion of printing of the respective label 18 within
the available printing time is at a matching printing
speed, which i1s as slow as possible. To this effect, the
measuring and control device 29 generates a time-
dependent control profile, for each food package or each
label, for contreclling the printing speed of the printer
6 with which printing of the label 18 to be applied to
the package 1 can be completed within the respectively
avallable printing time at the slowest possible printing'

speed, without reducing the maximum possible throughput

performance of the device.

Below, the basic process of the method according to the
invention is explained again, with reference to Fig. 4

which shows logical dependencies during the method-

related process.

In a device according to the invention, first of all a
check 1s made whether a new print job is present. A new

print job 1s, for example, present if a new package has

been weighed and the weight data and price data have been

MY/sb 020067US
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generated. Subsequently, a check is made whether the
'systems arranged downstream of the label printer are
ready for operation. This is, for example, the case if
the preceding label has been applied to the associated
package, and the'application device 1is back in its
starting pOsition, in which it can take up a new printed
label. After this, a check is made whether there is an
allowed time for the point in time at which printing of
the new label has to be completed. This time setting can,
for example, be defined by the point in time at which
appllcation is to be made, with said point in time at
which application is to be made being able to be
calculated on the basis of the transport speed, the
required position of the label on the package, as well as
on other factors. When this time setting (time
'specification) is present, the maximum permissible
printing time is calculated, and in relation to said
printing time a time-dependent speed profile or control
profile with all speed-dependent parameters is generated,
with said profile causing printing of the respective
label to be completed within the required time at the
slowest possible printing speed. When the respective.
speed profile or control profile has been generated,
printing starts and printing of the respective label is
finished by the required point in ‘time. Finally, a check
1s to be made whether printing has been completéd and 1is

thus finished. If this is the case, the next print job

can be carried out analogously.

Implementation of the invention is not limited to the

embodiment described above. Instead, a multitude of

variants are imaginable which make use of the inventive

MY/sb 020067US
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step as defined in the enclosed claims, even 1f the
design is basically different. In particular, the
invention 1is not limited to the labelling of food
packages. The invention can also be applied to.the

labelling of other goods packages.

MY/sb 020067US
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CLAIMS

1. A device for labelling objects, in particular food

packages, comprising a printer for printing labels;

an application device for applying a printed label to

each of the objects to be labelled; and

at least one working device in the form of a weighing

device, a packaging device, or a transport device for each
of the objects to be labelled;

wherein the at least one working device, is arranged
upstream of the application device, characterised by a
measuring and control device which for each of the objects

to be labelled determines the printing time that is

available for printing the label to be applied to each of
the objects to be labelled, taking into account the required
working time of the at least one working device, and which,
depending on the printing time determined, controls the
printer such that printing the label is completed within the
avallable printing time at a matching printing speed, which

1s as slow as possible.

2 . The device according to claim 1, wherein the at

least one working device, comprises at least one sensor

which registers the arrival, in the working device, of each
of the objects to be labelled, and issues a corresponding
signal to the measuring and control device, after which the
measuring and control device determines the printing time
which 1s available for printing the label to be applied to

each of the objects to be labelled, taking into account the

time required by the application device for applying the
label.
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3. The device according to claim 1 or 2, wherelin the

measuring and control device comprises a processor whilich on

— y—

the basis of the working speed of the at least one working

P

device, and on the basis of the time required for applying a

label, calculates the printing time which 1s available for
printing the label to be applied to each of the objects to
be labelled.

4, The device according to any one of claims 1 to 3,
wherein the measuring and control device comprises a device
which regilisters the readiness of the application device for

applying the label.

5. The device according to any one of claims 1 to 4,
wherein the measuring and control device generates a time-

dependent control profile, for each of the objects to be

-

labelled, for controlling the printing speed of the printer

with which printing of the label to be applied to each of
the objects to be labelled can be completed within the
respective printing time at the slowest possible printing

speed.

0. The device according to any one of claims 1 to 5,

gp—

wherein along a transport path for each of the objects to be

labelled, several sensors are arranged, spaced apart from

each other 1n the direction of transport, with the sensors

reglstering the arrival of each of the objects to be

labelled.
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7. A method for labelling objects, i1in particular food

packages, comprising the following steps:

printing a label by means of a printer;

’-"‘

applylng the printed label to each of the objects to be
labelled; and

at least one more process step, such as weighing,

gr—
e

packaging or transporting each of the objects to be

labelled, which process step takes place upstream of the
application of the printed label, wherein for each of the
objects to be labelled, a calculation takes place of the
printing time available for printing the label to be applied

to each of the objects to be labelled, taking into account

the working time required for the at least one more process
step, and, depending on the printing time calculated,
printing of the label is controlled such that printing of
the label 1s completed within the available printing time at

a matching printing speed, which is as slow as possible.

3 . The method according to claim 7, wherein a process

for calculating the printing time available for printing the

label 1s 1initiated by registering a print job for printing

the label to be applied.

9. The method according to claim 8, wherein the print

o
p—
—

Job 1s automatically generated after completion of a

welghling process or after inputting weight data, price data

or other goods-related data.
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P

10. The method according to any one of claims 7 to 9,

wherein calculation of the printing time available for
printing the label is dependent on the detection as to

whether an application device arranged downstream of the

printer for applying the printed label, or other systems

—

which are arranged downstream of the printer, are

functionally ready.

-

11. The method according to any one of claims 7 to 10,

wherein the time available for printing the label is
calculated on the basis of the working time(s) or work
speed(s) of a weighing device, packaging device or transport
device, arranged upstream, or on the basis of the working

time(s) or work speed(s) of an application device, arranged

downstream, for applying the printed label.

12. The method according to any one of claims 7 to 11,

wherein for each object to be labelled, a time-dependent

control profile for controlling the printing speed 1is

generated with which printing of the label to be applied can
be completed withilin the available printing time at a

printing speed which is as slow as possible.

F‘

13. The method according to any one of claims 7 to 12,

1n which each of the objects to be labelled are supplied by
a transport device to a device for applying the printed
label, wherein the transport device defines a transport
distance, and wherein the arrival of an object to be
labelled 1s recorded in various subsequent positions along
the transport distance by means of sensor devices, and
wherein a corresponding signal is issued by each of the

sensor devices to a measuring and control device, and
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wherein, upon recelipt of the corresponding signal a residual

printing time 1s determined, and printing of the label,
depending on the residual printing time determined, 1s
controlled such that printing of the label 1s completed

within the still avallable residual printing time at a

matching printing speed, which 1s as slow as possible.
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