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(57) A magazine (1) for feeding carton blanks (2) to a
packaging machine, the magazine comprising a guide
unit (3) arranged to hold a stack of carton blanks (33), a
feed end (6), a follower (10), and a drive unit (14). The
drive unit imparts a movement to the follower in a direc-
tion (D) towards the feed end, making the follower apply a
force on the carton blanks. A sensor device (5) generates
a signal indicative of the distance (d1) between the

follower and the feed end, and another signal for detect-
ing whether the follower is set in a blank feeding position
orinablank loading position (P2). The magazine controls
the drive unitto impart the movement to the follower when
the follower is in the feeding position, and inactivate the
movement of the follower when the follower is in the
loading position.
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Description
Technical Field

[0001] The invention relates to a magazine for feeding
carton blanks to a packaging machine. The packaging
machine is arranged to receive the carton blanks from the
magazine, form packages from the carton blanks, and fill
food product in packages.

Background

[0002] In the food packaging industry, the utilization of
packaging machines to convert carton blanks into packa-
ging containers is a widespread practice. These packa-
ging machines require carton blank magazines that con-
sistently and precisely supply carton blanks to ensure
optimal operational efficiency. Nonetheless, conven-
tional blank magazines, also referred to as blank feeding
mechanisms, despite their historical use, exhibit limita-
tions concerning their speed, precision, and reliability,
potentially causing inefficiencies in production and op-
erational downtimes.

[0003] Conventional blank magazines frequently rely
on either gravity-fed or mechanical blank-pushing de-
vices for their functionality. In such devices, the weight of
the stack of carton blanks, alternatively a pushing force, is
exploited to drive the blanks towards the feed end of the
magazine. Although these blank magazines have proven
to successfully supply carton blanks to packaging ma-
chines, they are not without their challenges. Uneven
feeding, misalignment of carton blanks, and frequent
stoppages resulting from carton jams may be encoun-
tered when using these blank magazines. Also, an in-
herent lack of precise control over the force applied to the
stack of carton blanks can lead to detrimental effects on
the feeding process and consequently the operation of
the packaging machine.

[0004] Reference can be made to patent document
DE102013101808B4, which falls within the purview of
the prior art and exemplifies some of the existing tech-
niques for feeding carton blanks to a packaging machine.
While this document presents a magazine capable of
effectively feeding carton blanks, it underscores the need
for more robust techniques to accurately determine and
control the feed pressure exerted on the blanks. For
instance, the sensor used for adapting the pressure by
which the carton blanks are fed to the packaging machine
appears to be sensitive to disturbances.

[0005] Thus, there exists a need for innovative solu-
tions that can address the shortcomings of, or at least
improve, the operation of conventional blank magazines.
For example, at least one of the limitations related to
speed, precision, reliability, reloading of blanks in the
blank magazines, and controlled force application on
the blanks, should be effectively tackled to achieve im-
proved production efficiency and reduced operational
downtimes in the food packaging industry.
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Summary

[0006] It is an object of the invention to at least partly
overcome one or more of the above-identified limitations
of the prior art. One such object is to provide for reliably
feeding blanks to a packaging machine, while still ensur-
ing efficient operation of the magazine, including conve-
nient filling of blanks in the magazine.

[0007] One or more of these objectives, as well as
further objectives that may appear from the aspects
and the description below, are at least partly achieved
by a magazine for feeding carton blanks, a packaging
machine and a method according to the independent
claims, embodiments thereof being defined by the de-
pendent claims.

[0008] A first aspect relates to a magazine for feeding
carton blanks to a packaging machine. The magazine
comprises a guide unit arranged to hold a stack of carton
blanks; a feed end located at an end of the guide unit, for
allowing carton blanks to be picked from the magazine at
the feed end; a follower that is movable along the guide
unit, for allowing carton blanks to be pushed towards the
feed end when the stack of carton blanks is positioned
between the feed end and the follower; a drive unit to
which the follower is connected, the drive unit being
controllable to impart a movement to the follower in a
direction towards the feed end, such that the follower
applies aforce on the stack of carton blanks; and a sensor
device arranged to generate a signal indicative of the
distance between the follower and the feed. The follower
is arranged to be set in one of a feeding position and a
loading position, and the sensor device is arranged to
generate a signal for detecting whether the follower is set
in the feeding position or the loading position. The ma-
gazine further comprises a processing unit operatively
connected to the sensor device, and configured to control
the drive unit to impart said movement to the follower
when the follower is in the feeding position, and inactivate
said movement of the follower when the follower is in the
loading position.

[0009] As used herein, the term "sensor device" refers
to one or more sensor, which may include a processing
unit, such as a microcontroller, for converting a signal
generated by the sensor device to a value or signal format
thatrepresents the value or measurement the sensor has
measured (sensed).

[0010] As used herein, the feeding position respec-
tively the loading position refers to operational positions,
also referred to as operational settings, of the follower.
[0011] In further detail, the processing unit operatively
connected to the sensor device for receiving the signals
from the sensor unit. The processing unit can therefore,
for example, perform calculations and control various
operations that use the setting of the follower as input.
[0012] The magazine is advantageous in that it pro-
vides a secure way for determining when carton blanks
shall be pushed towards the feed end. This provides, in
turn, for convenient reloading of new blanks into the
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magazine. Moreover, the magazine also offers a conve-
nient possibility to implement adjustment of the pressure
by which the carton blanks shall be pushed with towards
the feed end.

[0013] In some embodiments, the follower is pivotably
and/or linearly movable relative to the guide unit, be-
tween the feeding position and the loading position. This
facilitates cooperation between the follower, the sensor
device and the processing unit. The follower may be
pivotably and/or linearly movable as seen in relation to
the guide unit. The pivoting movement may be a pivoting
movement about the longitudinal axis of the guide unit.
The linear movement may be a movement, or may com-
prise a linear movement component, that is transverse
the longitudinal axis of the guide unit.

[0014] In some embodiments, the follower is pivotably
and/or linearly movable relative to the drive unit, between
the feeding position and the loading position. This has the
positive effect that the drive unit may arranged to move
along the guide unit while the follower may move relative
the drive unit. One effect of this is that it will reduce the risk
that the drive unitis rapidly worn outin regards of its ability
to move along the guide unit.

[0015] In some embodiments, the follower is pivotably
movable by an angle of least 70°. Tests have shown that
such angle allows for convenient loading of blanks in the
magazine. In some embodiments, the follower comprises
a handle for allowing an operator to move the follower
relative to the guide unit. In some embodiments, the
follower is arranged to interact with the sensor device
such that the drive unit is activated respectively deacti-
vated when the follower is in the feeding position respec-
tively in the loading position. This has the effect the
follower may act as switch in regarding of the operation
ofthe magazine as the follower may be broughtinto either
a feeding position or loading position.

[0016] Insome embodiments, the sensor device com-
prises a light emitter, and the follower is arranged to
interrupt a beam of light emitted by the light emitter when
the follower is set in either the feeding position or in the
loading position.

[0017] Insome embodiments, the drive unit comprises
an actuator for imparting respectively inactivating said
movement to the follower, and a switch that is operably
connected to the follower and arranged to control the
actuator.

[0018] In some embodiments, the processing unit is
configured to determine the number of carton blanks in
the guide unit when the follower is moved from the load-
ing position to the feeding position, based on the distance
between the follower and the feed end, and a value
representing the thickness of a carton blank.

[0019] In some embodiments, the processing unit is
configured to count the number of blanks that are picked
from the feed end, and control the drive unit to adjust the
force applied by the follower on the stack of carton blanks,
in dependence of the number of blanks that are picked
from the feed end.
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[0020] In some embodiments, the processing unit is
configured to receive from the sensor device a signal
indicative of a first distance between the follower and the
feed end; countthe number of blanks that are picked from
the feed end; receive from the sensor device a signal
indicative of a second distance between the follower and
the feed end, after the number of blanks have been
picked from the feed end; and determine a value repre-
senting the thickness of a carton blank, based on the first
and second distances and the numbers of counted
blanks. Such determined value representing the thick-
ness may be used in subsequent operation of the ma-
gazine, where the value can be used for calculating the
number of blanks in the magazine, and adjusting the
force applied by the follower on the stack of carton blanks
accordingly.

[0021] A second aspect relates to a packaging ma-
chine that comprising a magazine according to the first
aspect, including any embodiments thereof. The packa-
ging machine is arranged to receive the carton blanks
from the magazine, form packages from the carton
blanks, and fill food product in packages.

[0022] A third aspectrelates to a method performed by
a magazine according to the first aspect, including any
embodiments thereof. The method comprises: detecting
whether the follower is set in the feeding position or the
loading position; imparting movement to the follower
when the follower is set in the feeding position; and
inactivating said movement of the follower when the
follower is set in the loading position.

[0023] In some embodiments, the method comprises
determining the number of carton blanks in in the guide
unit, when the follower is moved from the loading position
to the feeding position, based on the distance between
the follower and the feed end, and a value representing
the thickness of a carton blank.

[0024] In some embodiments, the method comprises
counting the number of blanks that are picked from the
feed end, and adjusting the force applied by the follower
on the stack of carton blanks, in dependence of the
number of blanks that are picked from the feed end.
[0025] The packaging machine and the method ac-
cording to the second and third aspects, including em-
bodiments thereof, have the same advantages as the
magazine.

[0026] Still other objectives, features, embodiments,
and aspects, as well as additional features and advan-
tages will appear from the following detailed description
as well as from the accompanying schematic drawings.

Drawings

[0027]
Fig. 1is a perspective view of a magazine that is set
in a loading position.

Fig. 2 is a perspective view of a magazine that is set
in a feeding position.
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Fig. 3 is a perspective view of a magazine that is set
in a feeding position, with a stack of carton blanks
located near a feed end of the magazine.

Fig. 4 is a perspective view of a guide unit of a
magazine, as seen from underneath when the ma-
gazine is set in a loading position.

Fig. 5 is a perspective view of a guide unit of a
magazine, as seen from underneath when the ma-
gazine is set in a feeding position.

Fig. 6 is a perspective view of a follower of a maga-
zine.

Fig. 7 is a schematic view of a magazine and a
packing machine for producing packages.

Fig. 8 is a schematic view of a flow chartillustrating a
method performed by the magazine.

Description

[0028] Embodiments will now be described more fully
hereinafter with reference to the accompanying draw-
ings, in which some, but not all, embodiments are shown.
Indeed, the subject of the present disclosure may be
embodied in many different forms and should not be
construed as limited to the embodiments set forth herein;
rather, these embodiments are provided so that this
disclosure may satisfy applicable legal requirements.
[0029] Where possible, any of the advantages, fea-
tures, functions, devices, and/or operational aspects of
any of the embodiments described and/or contemplated
herein may be included in any of the other embodiments
described and/or contemplated herein, and/or vice ver-
sa. In addition, where possible, any terms expressed in
the singular form herein are meant to also include the
plural form and/or vice versa, unless explicitly stated
otherwise. Accordingly, the terms "a" and/or "an" shall
mean "at least one" or "one or more", even though the
phrase "one ormore" or "atleastone" is also used herein.
The terms "multiple", "plural" and "plurality" are intended
to imply provision of two or more elements. The term
"and/or" includes any and all combinations of one or more
of the associated listed elements. Although the terms
first, second, etc. may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are only used to distinguish one
element from another. For example, a first element could
be termed a second element, and, similarly, a second
element could be termed a first element, without depart-
ing the scope of the present disclosure.

[0030] Well-known functions or constructions may not
be described in detail for brevity and/or clarity. Unless
otherwise defined, all terms (including technical and
scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the
art to which this disclosure belongs.

[0031] Like reference signs refer to like elements
throughout.

[0032] WithreferencetoFig.1andFig.2,amagazine1
is illustrated. The magazine 1 is a unit configured to hold
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and feed carton blanks 2 to a packaging machine 32,
illustrated in Fig. 8. The magazine 1 comprises a guide
unit 3 extending along an upper part of the magazine 1.
Against an upper surface 4 of the guide unit 3 carton
blanks 2 are configured to be arranged. The carton
blanks 2 may be arranged in a stack of blanks 33 and
configured to be placed on the upper surface 4. The guide
unit 3 comprises afirstlong side 7 and a second long side
8, which sides are parallel to each other. The guide unit 3,
with the upper surface 4, has a slight inclination from the
second long side 8 and towards the first side 7. Along the
first side 7 a guide wall 9 is arranged. Because of the
inclination of the upper surface 4, the stack of carton
blanks 33, when placed on the guide unit 3, may slide and
position it towards the guide wall 9. The guide wall 9 is
configured to support the stack of blanks 33 whereby the
carton blanks 2 are arranged one after each other and in
line for movement along the guide unit 3. The magazine 1
comprises a follower 10 which may be arranged along the
first long side 7. The follower 10 is configured to move,
travel, along the length of the guide unit 3. The length of
the guide unit 3 may be defined as the length which
extends between one first end of the guide unit 3 and a
feed end 6. The follower 10 comprises a drive unit 14
which cooperates with an actuator 15. The actuator 15
extends parallel and along the length of the guide unit 3.
The drive unit 14 comprises a lower portion 25 and an
upper portion 26. The lower portion 25 is slidable con-
nected to the actuator 15. The lower portion 25 may have
an enclosed connection around the actuator 15 whereby
the drive unit 14 is operable arranged to slide along the
actuator 15. Optionally, the drive unit 14 may pivot around
the actuator 15. The upper portion 26 may slide along a
support bar 28 which may provide an extra support of the
drive unit 14. The support bar 28 is arranged to extend
along the guide unit 3. The support bar 28 may comprise
the guide wall 9. Along the support bar 28, faced away
from the guide unit 3, a protrusion 29 extending along the
guide unit 3 may be arranged. The protrusion 29 may be
configured to slidably fit or connect into a notch or groove
arranged in the upper portion 26 which faces towards the
support bar 28.

[0033] The magazine 1 comprises a measuring device
17 for measuring the position of the follower 10 along the
length of the guide unit 3. The measuring device 17
comprises a sensor device 5. The sensor device 5
may be arranged at the one first end of the guide unit
3, opposite the feed end 6. The sensor device 5 is con-
figured to generate a signal which signal may be indica-
tive of a distance d1 between the follower 10 and the feed
end 6. The follower 10 comprises a handle 20. The
follower 10 is configured to be set in one of a feeding
position P1 or a loading position P2. Fig. 1 illustrates a
situation when the follower 10 is arranged in loading
position P2. Fig. 2 illustrates a situation when the follower
10is arranged in a feeding position P1. An operator may
move the follower 10 by gripping the handle 5 and move
the follower 10 into the desired position, either along the
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guide unit 3 or into a feeding position P1 or a loading
position P2. The distance d1 may be defined as the
distance, or length, between the position of the follower
10 when arranged in the feeding position P1 and the feed
end 6. The generated signal from the sensor device 5 is
arranged to detect whether the follower 10 is set in the
feeding position P1 or the loading position P2. The sensor
device 5 comprises a light emitter 19. The light emitter 19
is configured to generate a beam of light 18. The beam of
light 18 is arranged to be transmitted from the sensor
device 5 in a direction towards the feed end 6. The beam
of light 18 is configured to have an extension which is
parallel with the actuator 15. Upon change of the follower
10 from the feeding position P1 to the loading position P2
to, the follower 10 is arranged to interrupt, block, the
extension of the beam of light 18 extending along the
length of the of the guide unit 3. The position along the
guide unit 3 where the follower is set in position or
arrangement interrupting the extension of the beam light
18 is registered as a signal and communicated to the
processing unit 16.

[0034] The follower 10, arranged in feeding position
P1, and movable along the guide unit 3, is configured to
apply a force on the stack of carton blanks 33 to push the
stack towards the feed end 6. The drive unit 14, which is
connected to the follower 10, is configured to impart a
movement to the follower 10 in a direction D towards the
feed end 6. At the feed end 6, the carton blanks 2 are
picked one by one from the stack of carton blanks 33 and
moved into the packaging machine 32, illustrated in
figure 8. The carton blanks 2 may be picked from the
feed end 6 by sucking technology. Changing between the
loading position P2 and the feeding position P1, the
follower 10 is arranged to move in a direction being
transverse the direction D. The follower 10 may be pivo-
tably movable relative to the drive unit 14. Optionally, the
follower 10 may be linearly movable relative to the drive
unit 14. When arranged to move linearly relative to the
drive unit 14, the follower 10 may be arranged to move
from the side of the guide unit 3 in a direction parallel with
the upper surface 4. When the follower is in the feeding
position P1 respectively in the loading position P2, the
follower 10 may be arranged to interact with the sensor
device 5 such that the drive unit 14 being arranged with
the actuator 15 may be activated respectively deacti-
vated. On the upper portion 26 on the drive unit 14, a
slot 27 is arranged. The slot 27 is configured to cooperate
with an arm 11 of the follower 10, which arm 11 may be
configured to be movably arranged in the slot 27. The
follower 10 is arranged to pivotably move relative to the
guide unit 3 or the drive unit 14 by an angle of atleast 70°.
An angle of atleast 70° may allow movement of a stack of
carton blanks 33 to be freely moved back and forth on the
guide unit 3 without the follower 10 limits the movements.
For example, during loading or maintenance of the ma-
gazine 1, it may be desirable to move a stack of carton
blanks 33 freely back and forth along the guide unit 3
without interference of the follower 10.
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[0035] The magazine 1 comprises a processing unit
16. The processing unit 16 is operatively connected to the
sensor device 5. The processing unit 16 is configured to
control the drive unit 14 to impart movement of the
follower 10 when the follower 10 is in the feeding position
P1. When the follower 10 is in loading position P2, the
processing unit 16 is configured to inactivate the move-
ment of the follower 10. The processing unit 16 is opera-
tively connected to the actuator 15. The actuator is ar-
ranged to determine the movements of the follower 10,
which is connected with the drive unit 14, along the
extension of the actuator 15. The actuator 15 may be
pneumatically driven, driven by wire, or by an electrical
motor. A switch 35 may be operatable connected with the
follower 10. The switch 35 may be arranged for control-
ling and regulating the actuator 15. Optionally, the switch
35 may be arranged on the drive unit 14. The switch 35
may be arranged to communicate with the processing
unit 16.

[0036] The processing unit 16 is configured to obtain
information from the sensor device 5. The information
from the sensor device 5 may be processed in the pro-
cessing unit 16 whereby the distance d1 between the
follower 10 and the feed end 6 may be obtained. A value
representing the thickness of a carton blank 2 may be
preset or manually typed or loaded into the processing
unit 16. The follower 10 comprises a push surface 12
configured to be brought in contact for pushing against a
push side 13 on the stack of carton blanks 33 arranged on
the guide unit 3. On the other side of the stack of carton
blanks 33, towards the feed end 6, a picking end 21 is
configured. From the picking end 21 of the stack of carton
blanks 33, one by one a carton blank 2 is arranged to be
picked from the stack while the stack is pushed in direc-
tion D towards the feed end 6. The distance d1 may be
defined as distance between the feed end 6 and the
position of the follower 10 arranged in the feeding position
P1 when the push surface 12 is brought into contact with
the push side 13 against the stack of carton blanks 33.
With information about the distance d1 and the thickness
of a carton blank 2, the processing unit 16 is configured to
determine the number of carton blanks 2 arranged on the
guide unit 3 when the follower 10 is moved from the
loading position P2 to the feeding position P1.

[0037] The processing unit 16 may be configured to
obtain information from a counter. The counter may be a
sensor arranged at the feed end 6. The counter is con-
figured to count the number of carton blanks 2 that are
picked from the picking end 21 of the stack of carton
blanks 33 as the stack is pushed in direction D towards
the feed end 6.

[0038] The processing unit 16 may be configured to
control the drive unit 14 to adjust the force applied by the
follower 10 on the stack of blanks 33, in dependence of
the number of blanks that are picked from the feed end 6.
[0039] The processing unit 16 may be configured to
receive from the sensor device 5 a signal indicative of the
firstdistance d1 between the follower 10 and the feed end
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6 and count the number of carton blanks 2 that are picked
from the feed end 6. After the number of carton blanks 2
have been picked from the feed end 6, the processing unit
16 may be configured to receive from the sensor device 5
a signal indicative of a second distance between the
follower 10 and the feed end 6, and determine a value
representing the thickness of a carton blank 2, which is
based on the first and second distance and the numbers
of counted carton blanks 2. With information of the first
and second distance, which may be stored and used
dynamically, the magazine 1 may regularly be calibrated
for optimized performance.

[0040] With reference to Fig. 3, a magazine 1 compris-
ing a stack of carton blanks 33 arranged in position for the
carton blanks 2 to be picked one by one from the picking
end 21 of the stack is illustrated. The follower 10 is
arranged in the feeding position P1. Arranged in feeding
position P1, the follower 10 may be arranged to be moved
into a a contact position with the stack of carton blanks 33
for applying a force against the stack of carton blanks 33.
The force applied may push the stack of carton blanks 33
continuously towards the feed end 6 until the follower 10
is arranged into the loading position P2. When the fol-
lower 10 is arranged into the loading position, the force
applied against the stack will halt.

[0041] With reference to Fig. 4 a guide unit 3 as seen
fromunderneathisillustrated. The guide unit 3 comprises
alower surface 31, opposite the upper surface 4, and the
first and second long side 7, 8. At the one short end, the
first end, the sensor device 5 is arranged. At the other
short side, the feed end 6 is arranged. The actuator 15
extends along the guide unit 3 between the two short
ends. The lower portion 25 of the drive unit 14 is movable
connected to the actuator 15. The follower 10 is arranged
in the loading position P2. In the loading position P2, the
beam of light may not be interrupted, unbroken, whereby
the beam of light 18 may extend along the length of the
guide unit 3. The extension of the beam of light 18 may
extend parallel and slightly below the lower surface 31 of
the guide unit 3.

[0042] With reference to Fig. 5, a guide unit 3 as seen
fromunderneathisillustrated. The guide unit 3 comprises
the lower surface 31, and the firstand second long side 7,
8. Atthe one shortend, the firstend, the sensor device 5is
arranged. At the other short side, the feed end 6 is
arranged. The actuator 15 extends along the guide unit
3 between the two short ends. The lower portion 25 of the
drive unit 14 is movable connected to the actuator 15. The
follower 10 is arranged in feeding position P1. The sensor
device 5 comprises the light emitter 19. The follower 10 is
arranged to interrupt the beam of light 18 emitted by the
light emitter 19 when the follower 10 is set in the feeding
position P1. Optionally, the follower 10 may be arranged
tointerruptthe beam of light 18 emitted by the light emitter
19 when the follower 10 is set in the loading position P2.
The follower 10 may comprise a lever element 24. The
level element 24 is a surface configured to interrupt,
break, the extension of the beam of light 18 between
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the sensor device 5 and the feed end 6. When the follower
10 is arranged in the feeding position P1, the lever ele-
ment 24 which is part of the follower 10 is arranged to be
brough into an intersection position for intersecting,
blocking, the extension of the beam of light 18. In the
feeding position P1, the beam of light 18 from the light
emitter 19 extends to a position of the follower arranged in
the feeding position P1 which is arranged at a distance
from the feed end 6. The sensor device 5 is configured to
register the distance of the beam of light 18 from the
sensor device 5 and to the lever element 5 and commu-
nicate the register of the distance as a signal to the
processing unit 16. At the processing unit 16, the signal
may be processed for obtaining the distance d1 between
the follower 10 and the feed end 6. Optionally, the sensor
device 5 may be arranged at the feed end 6 to measure
the distance between follower 10 and the feed end 6.
[0043] With reference to Fig. 6, a follower 10 is illu-
strated. The follower 10 comprises the handle 20 for
allowing an operator to move the follower 10 relative to
the guide unit 3. An operator may also move the follower
10 along the guide unit by pushing the handle in either
direction along the guide unit 3. The handle 20 is ar-
ranged with an arm 11 which extends to a pivot area 23.
The pivot area 23 comprises a pivot point 22. During
operation, the follower 10 may pivot around the pivot
point 22. To the pivot area 23, the lever element 24 is
arranged. The lever element 24 is arranged to connect
with the arm 11 through the pivot area 23. The lever
element 24, the arm 11 and the pivot area 23 may be
made of one same material. The follower 10 comprises a
blade comprising a push surface 12 and back surface 30.
[0044] With reference to Fig. 7, a magazine 1 coop-
erating with a packaging machine 32 are schematically
illustrated. The packaging machine 32 is configured to
receive carton blanks 2 from the magazine 1, form
packages 34 from the carton blanks 2 and fill food product
in the packages 34. The magazine 1 and the packaging
machine 32 are arranged to cooperative such that the
feed end 6 communicates with a receiving opening on the
packaging machine 32. A picking unit, for example unit
utilizing sucking technology, is arranged to pick carton
blanks 2 one by one from the feed end 6. From the feed
end 6, respective carton blank 2 may be moved into the
packaging machine 32. In the packaging machine 32, the
carton blanks 2 are formed from a flat shaped carton to a
package 34 arranged to be filled with the food product.
When the packages 34 have been filled with the food
product, from the packaging machine they are trans-
ported for delivery for further handling, for example to
a storage facility or consumer.

[0045] Withreference to Fig. 8, a flowchart of a method
100 comprising a magazine 1 is illustrated. The method
100 comprises a first step 101 for detecting whether the
follower 10 is set in the feeding position P1 or in the
loading position P2. Thereafter, in a second step 102,
imparting movement to the follower 10 when the follower
10 is set in the feeding position P1. In a third step 103,
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inactivating said movement of the follower 10 when the
follower 10 is setin the loading position P2. Thereafter, in
a fourth step 104, determining the number of carton
blanks 2 in the guide unit 3 when the follower is moved
from the loading position P2 to the feeding position P1.
The determination of the number of carton blanks 2 in this
fourth step 104 is based on the distance d1 between the
follower 10 and the feed end 6, and a value representing
the thickness of a carton blank 2. Thereafter, in a fifth step
105, counting the number of carton blanks 2 that are
picked from the feed end 6. In a sixth step 106, adjusting
the force applied by the follower 10 on the stack of carton
blanks 33, in dependence of the number of carton blanks
that are picked from the feed end 6.

[0046] From the description above follows that,
although various embodiments of the invention have
been described and shown, the invention is not restricted
thereto, but may also be embodied in other ways within
the scope of the subject-matter defined in the following
claims.

Claims

1. A magazine (1) for feeding carton blanks (2) to a
packaging machine (32), the magazine (1) compris-
ing:

aguide unit (3) arranged to hold a stack of carton
blanks (33),

afeed end (6) located at an end of the guide unit
(3), for allowing carton blanks (2) to be picked
from the magazine (1) at the feed end (6),

a follower (10) that is movable along the guide
unit (3), for allowing carton blanks (2) to be
pushed towards the feed end (6) when the stack
of carton blanks (33) is positioned between the
feed end (6) and the follower (10),

a drive unit (14) to which the follower (10) is
connected, the drive unit (14) being controllable
to impart a movement to the follower (10) in a
direction (D) towards the feed end (6), such that
the follower (10) applies a force on the stack of
carton blanks (33),

a sensor device (5) arranged to generate a
signal indicative of the distance (d1) between
the follower (10) and the feed end (6), wherein
the follower (10) is arranged to be setin one of a
feeding position (P1) and a loading position
(P2),

the sensor device (5) is arranged to generate a
signal for detecting whether the follower (10) is
set in the feeding position (P1) or the loading
position (P2), and

the magazine (1) comprises a processing unit
(16) operatively connected to the sensor device
(5), and configured to control the drive unit (14)
to impart said movement to the follower (10)
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when the follower (10) is in the feeding position
(P1), and inactivate said movement of the fol-
lower (10) when the follower (10) is in the loading
position (P2).

2. A magazine (1) according to claim 1, wherein the
follower (10) is pivotably and/or linearly movable
relative to the guide unit (3), between the feeding
position (P1) and the loading position (P2).

3. A magazine (1) according to any preceding claim,
wherein the follower (10) is pivotably and/or linearly
movable relative to the drive unit (14), between the
feeding position (P1) and the loading position (P2).

4. Amagazine (1) according to claim 2 or 3, wherein the
follower (10)is pivotably movable by an angle of least
70°.

5. A magazine (1) according to any preceding claim,
wherein the follower (10) comprises a handle (20) for
allowing an operator to move the follower (10) rela-
tive to the guide unit (3).

6. A magazine (1) according to any preceding claim,
wherein the follower (10) is arranged to interact with
the sensor device (5) such that the drive unit (14) is
activated respectively deactivated when the follower
is in the feeding position (P1) respectively in the
loading position (P2).

7. A magazine (1) according to any preceding claim,
wherein

the sensor device (5) comprises a light emitter
(19), and

the follower (10) is arranged to interrupt a beam
of light (18) emitted by the light emitter (19) when
the follower (10) is set in either the feeding
position (P1) or in the loading position (P2).

8. A magazine (1) according to any preceding claim,
wherein

the drive unit (14) comprises an actuator (15) for
imparting respectively inactivating said move-
ment to the follower (10), and

a switch 35that is operably connected to the
follower (10) and arranged to control the actua-
tor (15).

9. A magazine (1) according to any preceding claim,
wherein the processing unit (16) is configured to
determine the number of carton blanks in the guide
unit (3) when the follower (10) is moved from the
loading position (P2) to the feeding position (P1),
based on
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the distance (d1) between the follower (10) and
the feed end (6), and

a value representing the thickness of a carton
blank.

10. A magazine (1) according to claim 9, wherein the

processing unit (16) is configured to

count the number of blanks (2) that are picked
from the feed end (6), and

control the drive unit (14) to adjust the force
applied by the follower (10) on the stack of carton
blanks (33), in dependence of the number of
blanks that are picked from the feed end (6).

11. A magazine (1) according to any preceding claim,

12.

13.

wherein the processing unit (16) is configured to

receive from the sensor device (5) a signal in-
dicative of a first distance (d1) between the
follower (10) and the feed end (6),

count the number of blanks that are picked from
the feed end (6),

receive from the sensor device (5) a signal in-
dicative of a second distance between the fol-
lower (10) and the feed end (6), after the number
of blanks have been picked from the feed end
(6), and

determine a value representing the thickness of
a carton blank, based on the first and second
distances and the numbers of counted blanks.

A packaging machine (32) comprising a magazine
(1) according to any preceding claim,

the packaging machine (32) being arranged to re-
ceive the carton blanks (2) from the magazine (1),
form packages (34) from the carton blanks (2), andfill
food product in packages (34).

A method (100) performed by a magazine (1) ac-
cording to any one of claim 1 - 11, the method (100)
comprising:

detecting (101) whether the follower (10) is setin
the feeding position (P1) or the loading position
(P2),

imparting movement (102) to the follower (10)
when the follower (10) is set in the feeding
position (P1), and

inactivating (103) said movement of the follower
(10) when the follower (10) is set in the loading
position (P2).

14. A method (100) according to claim 13, comprising

determining (104) the number of carton blanksin
the guide unit (3), when the follower (10) is
moved from the loading position (P2) to the
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14

feeding position (P1), based on

the distance (d1) between the follower (10) and
the feed end (6), and

a value representing the thickness of a carton
blank (2).

15. A method (100) according to claim 14, comprising

counting (105) the number of carton blanks (2)
that are picked from the feed end (6), and
adjusting (106) the force applied by the follower
(10) on the stack of carton blanks (33), in de-
pendence of the number of carton blanks (2) that
are picked from the feed end (6).
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