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(57) Abstract: Carton feeding device (1) for
feeding cartons (2) to a conveyor track (20),
comprising a pick-up head (8) with a plurali-
ty of vacuum cups, an erecting finger (12)
pivotally suspended at the pick-up head,
where the pick-up head has a pick-up posi-
tion (P1) and an insertion position (P2),
where the carton is held with an angle a be-
tween the holding plane of the pick-up head
(8) and the bearing surface (13) of the erect-
ing finger (12), wherein the angle a differs
from 90 degrees with at least 10 degrees in
the insertion position (P2), where the carton
is inserted between two parallel teeth (18,
19) of the conveyor track, and where the dis-
tance between the teeth (18, 19) is substan-
tially equal to the width of the upper wall (3)
of the carton (2). A compact carton feeding
device that can insert cartons in a conveyor
track where the teeth are parallel is provided.
An insertion station, comprising a plurality
of carton feeding devices and a method for
feeding a carton to a conveyor are also dis-
closed.




WO 2011/136725 PCT/SE2011/050497

10

15

20

25

Carton feeder device and method for feeding a carton to a conveyor track

TECHNICAL FIELD

The present invention relates to a carton feeder device for a conveyor
track.

BACKGROUND ART

In the industry concerned with packing smaller objects such as tubes,
bottles and the like in carton boxes, there is a constant need to increase
the productivity of the packing machines. One aspect of a packing
machine is the number of units that the machine can handle during a
specific time interval. There are different ways of achieving a higher
throughput in such a machine. One way is to reduce the cycle time for
each object, i.e. to allow more objects to pass the machine during the
same time interval. Such a solution is often difficult to achieve since it may
involve a redesign of the machine and at some point, it is not possible to
reduce the cycle time for a specific operation. Another way to increase the
throughput in a production line is to use several parallel machines, at least
for some operations. Such a solution requires more space and is not as
cost-effective, but may be a possibility when an older production line is to

be upgrades.

One type of machine that there may be a need to improve is the machine
that pick up pre-glued folded paper cartons, erects them and feeds them
to a conveyor track. On the conveyor track, the cartons continue to the
next station, in which a tube or the like is inserted into the carton, with or
without an instruction leaflet. The side flaps of the carton is then folded
and the carton is closed, eventually also sealed, and packed in larger

shipping units.
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EP 1594745 B1 describes a carton manipulation and feeder apparatus,
which is adapted to pick up folded, pre-glued cartons from a hopper,
erects them and to feed them to a conveyor track. The cartons are erected
to a square shape and are inserted at the infeed end of the conveyor
track. The cartons are inserted between lugs attached to the conveyor
track and having a distance between them that corresponds to the width of
the carton to be inserted. In order to be able to feed the carton to the
conveyor track, the carton is inserted at the infeed end of the conveyor
track, where the conveyor chain changes direction and is conveyed on a
wheel. In this end region of the conveyor track, the lugs are angled apart
due to the conveyor wheel, which allows the erected cartons to be inserted
between the lugs. When the carton is inserted and the chain has moved
somewhat, the lugs will be perpendicular to the conveyor chain again and
will hold the carton in position.

EP 0800450 B1 describes another carton transfer assembly adapted to
transfer folded cartons from a hopper, open them and transfer them to a
conveyor. The cartons are opened by an extensible rod. The opened
cartons are inserted in carton pockets provided between chain lugs. The
length of the carton pocket is longer than the carton itself, thereby allowing
the opened carton to be inserted into the carton pocket during the rotation
of the rotary feeder.

US 7,328,561 B2 describes an apparatus for erecting boxes and setting
them on a conveyor. The apparatus pick up folded boxes from a
magazine, erects them and inserts them into conveyor cells on a conveyor
track. The cartons are erected to a square shape by an erecting element
and are inserted at the infeed end of the conveyor track. The cartons are
inserted between lugs attached to the conveyor track and having a
distance between them that corresponds to the width of the carton to be
inserted. In order to be able to feed the carton to the conveyor track, the
carton is inserted at the infeed end of the conveyor track, where the
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conveyor chain changes direction and is conveyed on a wheel. In this end
region of the conveyor track, the lugs are angled apart due to the conveyor
wheel, which allows the erected cartons to be inserted between the lugs.
When the carton is inserted and the chain has moved somewhat, the lugs
will be perpendicular to the conveyor chain again and will hold the carton
in position. The height of the rear lug is substantially lower than the front
lug in order to facilitate the insertion of the box. This requires two lugs for
each box.

US 5,573,490 describes an apparatus for erecting a folding box and
folding its closure tabs before it is transferred into a conveyor device. The

insertion of the erected boxes into the conveyor device is not described.

US 4,331,436 describes a device for erecting and counter collapsing
boxes from preformed blanks. The erected box may then be fed to a
conveyor belt having compartment dividers adapted to hold the boxes.
The boxes enter at the infeed end of the conveyor belt, where the
conveyor belt changes direction and is conveyed on a wheel. In this end
region of the conveyor belt, the compartment dividers are angled apart
due to the conveyor wheel, which allows the erected boxes to enter

between the compartment dividers.

EP 0331325 B1 describes a rotary transfer mechanism which is adapted
to pick flat, collapsed cartons from a magazine. The cartons are picked
from the magazine by a pick head having suctions cups. The cartons may
open slightly during the removal from the magazine, but the cartons are
substantially in their collapsed condition when the insertion of the carton
into the conveyor begins. During the insertion, the leading corner hits a
leading flight of the conveyor and since the pick head moves faster than
the conveyor, the carton is pulled against the leading flight of the conveyor
and is thus pulled open. In this way, a folded carton can be inserted
between two parallel flights of the conveyor. There are several problems
associated with this solution. One problem is that the carton is driven into
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the leading flight and is pulled against the leading flight during the opening
of the carton. This will put a great deal of strain on the carton, which may
lead to damages to the outer surfaces of the carton. Since the distance
over which the carton is opened is relatively short, the strain on the carton
is further increased. A further disadvantage may be to handle cartons in
which residual glue inside the carton causes the sides of the carton to
stick to each other. Such a carton may be further damaged during the
opening and may also disrupt the insertion of further cartons.

These solutions may work well for some applications, but may be
inflexible, especially when the throughput of the system is to be increased.

There is thus room for improvements.
DISCLOSURE OF INVENTION

An object of the invention is therefore to provide a carton feeding device
which can insert an erected carton between two parallel conveyor teeth.

A further object of the invention is to provide an insertion station
comprising a plurality of carton feeding devices. A further object of the
invention is to provide a method for feeding cartons to a conveyor track
having parallel retaining teeth spaced apart with a distance that is equal to

an erected carton.

The solution to the problem according to the invention is described in the
characterizing part of claim 1. Claim 11 contains an advantageous
insertion station. Claim 13 contains an advantageous method. The other
claims contain advantageous embodiments and further developments of

the carton feeding device.

In a carton feeding device for feeding cartons to a conveyor track,
comprising a pick-up head with a plurality of vacuum cups, and an erecting
finger pivotally suspended at the pick-up head, where the pick-up head
has a pick-up position in which the holding plane of the pick-up head is
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positioned parallel to the folded carton blank that is to be picked up, and
an insertion position in which the erecting finger is pivoted with respect to
the holding plane of the pick-up head in such a way that the carton is
opened, and where the carton is held with an angle a between the vacuum
cups and the bearing surface of the erecting finger, and where the pick-up
head holds the carton by an upper wall, the object of the invention is
achieved in that the angle a differs from 90 degrees with at least 10
degrees in the insertion position, that the carton is inserted between two
parallel teeth of the conveyor track, and that the distance between the
teeth is substantially equal to the width of the upper wall of the carton.

By this first embodiment of the carton feeding device according to the
invention, a carton feeding device is obtained that can insert cartons into a
continuously moving conveyor track with parallel teeth, where the distance
between the teeth corresponds to the width of an erected carton. This is
achieved in that the cartons are held in a rhombic shape during the
insertion. The rhombic shape of the cartons decreases the horizontal
extension of the cartons during the insertion and provides some space
between the cartons and the teeth. This space constitutes the tolerance
that is needed to be able to insert a carton in a holding space with the
same width as the carton itself.

One advantage of being able to insert cartons when the teeth are parallel
is that the cartons may be inserted on the straight conveyor track and not
only at the infeed region at the end of the conveyor track. This in turn
makes it possible to mount several feeding devices next to each other
along the conveyor track. The feeding devices can then insert cartons
simultaneously which allows for an increased throughput rate of the

feeding system.

The rhombic shape of the carton is preferably such that the angle a, which
is the angle between the upper wall and one of the side walls of the
carton, is in the region between 50 and 80 degrees, and more preferably
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between 60 and 70 degrees. It is preferred to counterfold the cartons prior
to the insertion, i.e. to open the cartons by more than 90 degrees,
preferably in the region of between 100 to 140 degrees. This is of
advantage since the carton will then be pre-tensioned towards a
rectangular shape, instead of towards the original flat-folded shape. This in
turn will make it easier to hold the erected carton in the conveyor track. A
holding protrusion may be provided at one or both of the teeth in order to
hold the carton in position. When the carton is inserted into the conveyor
track, a hold down element may be used to stop the carton from escaping
the conveyor track.

BRIEF DESCRIPTION OF DRAWINGS

The invention will be described in greater detail in the following, with
reference to the embodiments that are shown in the attached drawings, in

which

Fig. 1 shows a carton feeding device according to the invention in a
position before the pick-up of a carton,

Fig. 2 shows a carton feeding device according to the invention in a
pick-up position,

Fig. 3 shows a carton feeding device according to the invention in a
first intermediate position,

Fig. 4 shows a carton feeding device according to the invention in a
second intermediate position,

Fig. 5 shows a carton feeding device according to the invention in an
insertion position,

Fig. 6 shows a carton feeding device according to the invention in a

position after the insertion of a carton,
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Fig. 7 shows an example of a movement path of the pick-up head,
Fig. 8 shows a carton feeding device according to the invention with

an optional carton opening head, and

Fig. 9 shows an insertion station comprising four carton feeding
devices according to the invention.

MODES FOR CARRYING OUT THE INVENTION

The embodiments of the invention with further developments described in
the following are to be regarded only as examples and are in no way to
limit the scope of the protection provided by the patent claims.
Rectangular cartons are used in the examples. Quadratic cartons may of

course also be fed by the carton feeding device.

Figures 1 to 6 shows a first embodiment of a carton feeding device 1
adapted to pick-up carton blanks from a magazine, to open them and to
subsequently feed them to a conveyor track. The carton blanks are flat-
folded, pre-glued cartons 2 comprising four sides and having closure flaps
at their end regions. When a carton blank is erected or opened, a
rectangular box body is obtained, into which an object such as a tube or
bottle is to be inserted, before the box is closed and/or sealed. The sides
of the carton 2 will in this description be referred to as the upper wall 3, the
lower wall 4, the front wall 5 and the rear wall 6. These references indicate
the directions of the sides of a carton being conveyed in the conveyor
track, with reference to the moving direction of the conveyor track. The
carton blanks are fed from a magazine 7. In this example, the magazine is
vertically disposed such that the carton blanks are removed downwards
from the magazine, but other positions and angles are also possible.

In Fig. 1, the carton feeding device is shown in a position just before a
carton blank is to be picked up by the carton feeding device. The carton
feeding device comprises a pick-up head 8 having a base part 10 provided
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with a plurality of vacuum cups 9, in the shown example four vacuum
cups. The front of the vacuum cups 9 make up a holding plane of the pick-
up head. An erecting shaft 11 is pivoted to the base part 10. The erecting
shaft is provided with one or more erecting fingers 12, each having a
bearing surface 13. The bearing surface 13 may be provided on the
complete erecting finger 12 or on the front part of the finger. The bearing
surface will bear on a side of a carton during the erection of the carton.
The pick-up head 8 is rotatably mounted to two linearly journalled sledges,
one sledge that moves in the horizontal direction and another sledge that
moves in the vertical direction and that is mounted to the horizontal sledge
(not shown), that will move the pick-up head 8 between the pick-up
position P1, in which the carton is picked up, and the insertion position P2,
in which the erected carton is released and inserted in the conveyor track.
In the shown example, the pick-up head moves along a continuous,
somewhat drop-shaped path. An example of such a path is shown in Fig.
7. The two independently controlled sledges allows for an easy adjustment
or adaptation of the movement path, depending on the type and/or size of
the carton and the speed of the conveyor track. By moving the pick-up
head with a carton along a continuous path, a smooth and quick
movement of the carton is obtainable. When the pick-up head 8 moves
from the pick-up position to the insertion position, the holding plane of the
pick-up head is in the shown example at the same time rotated by
approximately 150 degrees. The erecting shaft is at the same time rotated
with respect to the pick-up head by a predefined angle, such that the
carton is erected during the transfer from the pick-up position to the

insertion position.

In Fig. 1, the magazine 7 is also shown. In the shown example, the
magazine is disposed vertically such that the cartons are removed from
the lower side of the magazine. One advantage of having a vertical
magazine is that there is no need for feeding arrangements of any kind,
since the gravity will feed the carton blanks to the magazine mouth. This
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will also simplify the refill of the magazine, since no hindering parts must
be removed before the refilling. Another advantage of using a vertical
magazine is that several carton feeding devices may be used next to each
other without interfering with each other. The magazine may be angled
somewhat or the cartons in the magazine may be angled somewhat in

order to simplify the pick-up by the pick-up head.

Fig. 1 also shows a conveyor track 20 having protruding teeth extending
from the surface of the conveyor track. In this example, the conveyor track
comprises two conveyor chains, an outer conveyor chain 16, in this
example consisting of two chains that travel fixed to each other, and an
inner conveyor chain 17 that travels together with the outer chain. In the
shown example, the inner chain is made up by one chain but two chains
are also common. The outer chain is provided with trailing teeth 19 that
will support the rear walls of the carton. The inner chain is provided with
leading teeth 18 that will support the front walls of the cartons. The
distance w between two parallel trailing teeth 19 and a leading tooth 18,
i.e. the relation between the outer and the inner chain, may be changed in
order to allow for cartons of different sizes. Between the trailing teeth 19
and the leading tooth 18, a holding space 21 for a carton is created, in
which the carton is inserted and further conveyed. The distance w
corresponds to the width of the erected carton, i.e. the width of the upper
wall. The use of a distance between the teeth that is the same as the width
of the carton ensures that the cartons are securely held in place by the
teeth during the subsequent insertion of an object into the carton. A hold
down element 24 is arranged to stop the inserted cartons from escaping
upwards, out of the holding space. The moving direction of the conveyor
track is indicated by an arrow 23. In the conveyor track, two longitudinal
rails 25 are arranged between the teeth in the lengthwise direction of the
conveyor track. The height of the rails is adjustable in order to adapt the
conveyor track for differently sized cartons. The cartons will ride on the
rails when they are inserted in the conveyor track.
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In Fig. 2, the carton feeding device is in the pick-up position P1. In this
position, the holding plane of the pick-up head, i.e. the vacuum cups 9, will
bear on the upper wall 3 of the lowermost carton blank 2 in the magazine.
A negative pressure is applied to the vacuum cups through suitable
conduits connecting the vacuum cups to a negative pressure source. The
negative pressure is controlled by a valve that in turn is controlled by the
control system of the carton feeding device. The negative pressure applied
to the vacuum cups will pull the carton blank out of the magazine when the
pick-up head 8 continues to move. At the same time, the bearing surface
of the erecting fingers will bear on the rear wall 6 of the carton blank. The
bearing surface may also be positioned close to the rear wall without
touching the rear wall in this position. In this example, the vacuum cups
and the bearing surface of the erecting fingers are aligned with each other
in substantially the same plane, which is parallel with the carton blanks

arranged in the magazine.

When the carton blank is extracted from the magazine, the pick-up head 8
continues the movement towards the insertion position. During this
movement, the erecting fingers will rotate relative the pick-up head, such
that the angle between the holding plane of the vacuum cups and the
bearing surface of the erecting fingers will decrease. The angel between
the holding plane of the vacuum cups and the bearing surface of the
erecting fingers will be referred to as angle a. In Fig. 3, a first intermediate
position is shown, in which the carton is partly opened. In this position,
angle a is around 150 degrees. The pick-up head moves in a direction
against the moving direction 23 of the conveyor track during the first part
of the movement path, approximately down to the position as shown in
Fig. 4. Fig. 4 shows a second intermediate position of the pick-up head. In
this position, the pick-up head starts to move in the same direction as the
conveyor track and continue to move downwards somewhat. The carton is

now completely open, and is in this example even counterfolded such that
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the angle a is smaller than 90 degrees and that the carton displays a
rhombic shape.

In Fig. 7, an example of the movement path of the pick-up head is shown,
with respect to the centre axis of the erecting shaft. The positions
correspond to the positions shown in figures 1 to 6 and 8. The pick-up
head moves in the direction indicated by the arrow A.

From the position shown in Fig. 4, the pick-up head continues to the
insertion position shown in Fig. 5. At the same time, the carton is
counterfolded somewhat more, such that the angle a lies in the region
between 50 and 80 degrees, and preferably around 60 degrees. By
counterfolding the carton in this way, the distance between the front wall 5
and the rear wall 6 of the carton will decrease. The front wall 5 and the
rear wall 6 are preferably substantially vertical in the insertion position.
This will in turn allow the carton to be inserted into the holding space of the
conveyor track. At the same time, the pick-up head 8 is held with the
holding plane at an angle to the plane of the conveyor track. This angle is
approximately 30 degrees in the insertion position for the shown example,
and is preferably in the range between 10 and 40 degrees. The movement
of the pick-up head is synchronized with the movement of the conveyor
track in order to allow the cartons to be inserted in a smooth and reliable
way. The conveyor track moves continuously at a constant speed. This
ensures a high throughput rate.

There are several problems to overcome when an opened carton is to be
inserted between two teeth on a conveyor track that moves continuously.
One problem is that the insertion tool must move with substantially the
same speed as the conveyor track. Another problem is that the position of
the insertion tool must correspond exactly to the position of the holding
space between the teeth where the carton is to be inserted. A further
problem is that the insertion tool must follow that position during the
complete insertion cycle and at the same time lower the carton into the
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holding space. All of these requirements must be fulfilled at a high speed
and with a high repeatability. Different approaches are used to overcome
these problems. The most common one is to insert the cartons at the
infeed region of the conveyor track, where the teeth are angled away from
each other, creating a larger opening into which the carton is inserted.
When the teeth are parallel again, the carton will be held securely in
position. Another solution would be to increase the distance between the
teeth, i.e. to increase the tolerances for the insertion, in order to allow the
conveyor track to move some during the insertion. The disadvantage of
this is that the carton is not held in a secure and predefined position on the
conveyor track. Another solution would be to stop or slow down the
conveyor track during the insertion. Such a solution will decrease the
throughput.

In present solutions, systems are known that allows for up to 700
insertions per minute when the insertions are made at the infeed region of
the conveyor track. It has proven difficult to increase this number
substantially.

Another problem that arises when the number of cartons that are to be
inserted into a conveyor track is increased, is the feeding of cartons to the
pick-up head from the magazine. When feeding all the cartons from a
single magazine, it is difficult to provide constant feeding properties for the
carton. The pressure on the carton stack varies with the number of
cartons, which affects the feeding of a carton to the feeding position. Since
the lead time for picking up a carton is decreased, the timing for the
vacuum cups is more sensitive which in turn makes it more difficult to
provide an accurate pick-up of a carton. A shorter pick-up time calls for a
lower holding force of the carton in the magazine, but a decrease in the
holding force will affect the repeatability of the feeding of cartons. It is
therefore an advantage to divide the feeding of cartons to several
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magazines. This will allow for a proper and accurate pick-up of a carton
with a high repeatability.

In the present invention, the insertion of a carton is made between two
teeth that are parallel, that moves continuously and that will be able to
hold the carton securely after the insertion, i.e. where the distance
between the teeth corresponds to the size of the erected carton. The
insertion of a carton into a continuously moving conveyor track is realised
by the pick-up head moving along the conveyor track during the insertion
and by the carton being folded to a rhombic shape during the insertion.
The rhombic shape allows the carton to be inserted between the teeth,
leaving some tolerance between the carton walls and the teeth of the

conveyor track for the insertion to take place.

The pick-up head with a carton that is inserted into the holding space of
the conveyor track is shown in Fig. 5. The insertion starts in the position
shown in Fig. 4, where the pick-up head starts to move along the conveyor
track. At the same time, the lower part of the erected carton reaches down
between the teeth. The pick-up head continues the movement downwards
until the lowermost position, as shown in Fig. 5, is reached. In this
insertion position P2, the carton is inserted in the holding space by the
pick-up head and will bear on the rails 25. The carton is consequently
released from the pick-up head by removing the negative pressure from
the vacuum cups. To help the release of the carton from the pick-up head,
and to stop the carton from escaping the conveyor track upwards, a hold
down element 24 is arranged above the conveyor track. The hold down
element is mounted to the horizontal sledge of the pick-up head and
moves with the pick-up head in the horizontal direction, thereby assisting
the insertion of the carton. If required, the hold down element may also

push the carton down somewhat in the conveyor track.

The pick-up head will move with more or less the same speed as the

conveyor track, in the moving direction of the conveyor track, between the
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position as shown in Fig. 4 and the position as shown in Fig. 6. There may
be a small acceleration at the beginning of this movement, but since the
carton is held in a rhombic shape, there is enough tolerance between the
teeth and the carton to allow this without damaging the carton. The speed
will be substantially constant from the position as shown in Fig. 4 and to at
least the position in which the carton is released from the pick-up head

and the erecting fingers.

In the shown example, the carton is counterfolded by 30 degrees, and a
suitable range for the counterfolding is between 10 to 40 degrees,
depending e.g. on the speed of the conveyor track. The carton will thus
have some built-in tension that will force the carton back to its rectangular
shape. The carton will thus, either alone or with the aid of the hold down
element, obtain its rectangular shape when it is released from the pick-up
head and the erecting fingers. Since the distance w between the teeth
corresponds to the size of the rectangular carton, the carton will thus be
held in a secure position by the conveyor track. The leading teeth 18 may
also be provided with a protrusion 22 at the top of each tooth that will help
to hold the carton in position. In the shown example, where the carton is
counterfolded, the protrusion points towards the holding space of the
conveyor track. In this way, the carton will not be able to spring back due
to the built-in tension. Depending on the way the carton is erected and
inserted, the protrusions may also be provided at the trailing teeth of the

conveyor track.

When the carton is released from the pick-up head, it continues to travel
with the conveyor track and the pick-up head continues its movement
along the path shown in fig. 7. Fig. 6 shows the pick-up head in a position
where the carton is released and the pick-up head is on its way to the

pick-up position.

The shown carton feeding device is capable of reaching an insertion rate
of up to 150 insertions per minute. When a higher insertion rate is



WO 2011/136725 PCT/SE2011/050497

10

15

20

25

30

15

desirable, the inventive carton feeding device is well suited to be
assembled in groups of several carton feeding devices, thus allowing the
insertion rate to increase. The carton feeding device is relatively compact
in the lengthwise direction, i.e. along the travel direction of the conveyor
track. It is thus possible to mount several carton feeding devices next to
each other. When several carton feeding devices are mounted next to
each other in a group, every second holding space may be inserted with a
carton at the same time since the spacing between two carton feeding
devices corresponds to the spacing between every second holding space.
By mounting two groups of carton feeding devices next to each other, all
holding spaces of the conveyor track may be filled. Fig. 9 shows an
example of an insertion station comprising four carton feeding devices,

mounted in two groups with two carton feeding devices each.

In one preferred example, an insertion station comprising eight carton
feeding devices, mounted in two groups with four carton feeding devices
each is used. This will resemble the example shown in Fig. 9, the only
difference being that eight carton feeding devices are used. In such an
example, each carton feeding device is capable of inserting e.g. 125
cartons per minute, which results in a complete insertion station capable of
inserting 1000 cartons per minute. The first group inserts a carton in every
second holding space and the second group inserts a carton in every
other holding space. In this way, a compact, fast and reliable insertion

station is obtained.

In some cases, the glue that glues the carton together may also cause the
carton blank to stick some such that it will be more difficult to erect the
carton. The erecting fingers may then not be able to erect the carton
without damage to the exterior of the carton. For this reason, the carton
feeding device may be provided with an opening head 14, shown in Fig. 8,
which will pre-open the carton. The opening head is in the shown example

positioned at a fixed position and is provided with a plurality of vacuum
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cups 15 to which a negative pressure is applied in order to pre-open the
carton. The movement path of the pick-up head is in this example adapted
such that the lower wall 4 of the carton blank comes in contact with the
vacuum cups 15. At the same time, a negative pressure is applied to the
vacuum cups. When the pick-up head moves downwards somewhat, the
vacuum cups 15 will hold the lower wall in a fixed position. Since the upper
wall 3 is held by the vacuum cups 9 of the pick-up head, the carton will
break up even if there is some residual glue in between the inner surfaces
of the carton blank. The negative pressure of the vacuum cups 15 is then
released and the erecting fingers start acting on the rear wall 6. The
adapted movement path of the pick-up head is shown as a dashed line in
Fig. 7. It is also possible to mount the opening head on a movable bracket
such that the opening head can follow the movement of the carton to
some extent during the opening of the carton.

In a second embodiment of the inventive carton feeding device, the
erecting fingers will erect the carton blanks by an angle of less than 90
degrees. In this embodiment, a carton is not opened completely before it is
inserted into the holding space of the conveyor track. The angle a between
the plane of the vacuum cups and the bearing surface of the erecting
fingers is in this embodiment between 100 and 140 degrees, and is
preferably around 120 degrees. In this embodiment, the hold down
element 24 is essential, since the pre-tension in the carton will be in the
direction to return the partly opened carton to the carton blank state, i.e. to
retract. Protrusions 22 on the teeth may also be provided in this
embodiment in order to hold the carton in position.

The invention is not to be regarded as being limited to the embodiments
described above, a number of additional variants and modifications being
possible within the scope of the subsequent patent claims. It would e.g. be
possible to position the erecting fingers on the other side of the pick-up
head, i.e. to mirror-invert the pick-up head.
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CLAIMS

1. Carton feeding device (1) for feeding cartons (2) to a conveyor track
(20), comprising a pick-up head (8) with a plurality of vacuum cups
5 (9), and an erecting finger (12) pivotally suspended at the pick-up
head, where the pick-up head has a pick-up position (P1) in which
the holding plane of the pick-up head (8) is positioned parallel to the
folded carton (2) blank that is to be picked up, and an insertion
position (P2) in which the erecting finger (12) is pivoted with respect
10 to the holding plane of the pick-up head (8) in such a way that the
carton is opened, and where the carton is held with an angle a
between the holding plane of the pick-up head (8) and the bearing
surface (13) of the erecting finger (12), and where the pick-up head
holds the carton by an upper wall (3), characterized in
15 that the angle a differs from 90 degrees with at least 10 degrees in
the insertion position (P2), that the carton is inserted between two
parallel teeth (18, 19) of the conveyor track, and that the distance
between the teeth (18, 19) is substantially equal to the width w of
the upper wall (3) of the carton (2).

20 2. Device according to claim 1, characterized in that the
angle a is between 50 and 80 degrees in the insertion position (P2).

3. Device according to claim 2, characterized in that the

angle a is between 60 and 70 degrees in the insertion position (P2).

4. Device according to claim 1, characterized in that the
25 angle a is between 100 and 130 degrees in the insertion position
(P2).
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Device according to claim 4, characterized in that the
angle a is between 110 and 120 degrees in the insertion position
(P2).

Device according to any of claims 1to 5, characterized in
that a leading tooth (18) of the conveyor track comprises a

protrusion (22) at the upper end.

Device according to any of claims 1to 6, characterized in
that the device further comprises a hold down element (24) above
the conveyor track (20) which moves with the pick-up head (8) in

the horizontal direction.

Device according to any of claims 1to 7, characterized in
that the device further comprises an opening head (14) provided

with vacuum cups (15).

Device according to any one of the preceding claims,
characterized in that the speed of the pick-up head (8) is
substantially the same as the conveyor track (20) in the moving
direction (23) of the conveyor track during the insertion of a carton

(@)-

10.Insertion station, comprising a plurality of carton feeding devices

11.

according to any of claims 1 to 9.

Insertion station according to claim 10, characterized in
that the station comprises a first group of carton feeding devices
and a second group of carton feeding devices, where the first group
inserts cartons in every second holding space of the conveyor track
and the second group inserts cartons in every other holding space
of the conveyor track.
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12.Insertion station according to claim 11, characterized in
that the first group of carton feeding devices and the second group

of carton feeding devices inserts the cartons simultaneously.

13.Method for feeding a carton to a conveyor track, where the
5 conveyor track comprises parallel retaining teeth spaced apart with
a distance that is substantially equal to an erected carton,

comprising the steps of:
- picking up a carton blank from a magazine with a pick-up head,
- rotating the pick-up head by less than 180 degrees,

10 - at the same time, open the carton with an erecting finger such that

the shape of the erected carton is rhombic,

- inserting the rhombic carton between the retaining teeth, where the
pick-up head moves with the same speed as the conveyor track,

- releasing the carton from the pick-up head.

15 14.Method according to claim 13, further comprising the step of
opening the carton with an opening head prior to the opening of the
carton with the erecting finger.
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