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The present invention relates to a sheet dispenser for dispensing intermediate sheet layers for use between layers of stackable
packages on a pallet. The sheet dispenser comprises a sheet feeder and a cutting device to cut the sheet in desired lengths In the

direction of feeding and, moreover, the sheet dispenser comprises a folding mechanism adapted to provide at least one folded part
INn the sheet on the sheet feeder. The invention also relates to a method of providing a sheet with folded parts.
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Abstract

The present invention relates to a sheet dispenser for dispensing
intermediate sheet layers for use between layers of stackable
packages on a pallet. The sheet dispenser comprises a sheet
feeder and a cutting device to cut the sheet in desired lengths in
the direction of feeding and, moreover, the sheet dispenser
comprises a folding mechanism adapted to provide at least one
folded part in the sheet on the sheet feeder. The invention also

relates to a method of providing a sheet with folded parts.
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SHEET DISPENSER

The present invention relates to a sheet dispenser for dispensing
intermediate sheet layers for use between layers of stackable
packages on a pallet, said sheet dispenser comprising a sheet

feeder and a cutting device.

When stacking packages on pallets, it is normal procedure to
place intermediate sheets between the layers of packages. The
intermediate sheets are made from cardboard or paper and
preferably have applied thereto an antiskid coating, as the
intermediate sheets serve to make the stacked packages on the
pallet more stable.

he intermediate sheet layers may be placed on the layer of
packages by means of a robot arm with suction means, or
alternatively the intermediate sheet layer may be placed manually

on the stacked packages.

The individual intermediate sheet layers are dispensed from a
sheet dispenser, where the sheet is rolled up on a roll from which
it is feed to the sheet feeder. When entering the sheet feeder, it is
cut to suitable length for placing on a pallet stack. Such

dispensers are e.g. disclosed in US 4941374 and WO
2004/031058 Al.

When stacking packages on pallets, it may be desirable to provide
some sort of information which should be visible on the stacked
pallet. The information may be about the packages, or it may an

advertising or logo for the contents in the packages on the pallet.
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Hitherto, such information has been provided on the stacked

pallets as one or more pieces of papers that are taped to the

stack on the pallet.

5 It is clear that the procedure described above for taping pieces of
papers with information on the stacked pallets is difficult to carry
out in a systematic and reliable manner, and, thus, the procedure

is uncertain and cumbersome.

10 An object of the present invention is to provide a simple and
reliable way of providing a pallet stacked with packages with a

text message or other information.

According to an aspect of the present invention, there Is provided a

15  sheet dispenser for dispensing intermediate sheet layers for use
between layers of stackable packages on a pallet, said sheet
dispenser comprising a sheet feeder and a cutting device to cut a
sheet In desired lengths in the direction of feeding, wherein the sheet
dispenser further comprises a folding mechanism adapted to provide at

20 least one folded part in the sheet on the sheet feeder.

Thus, the present invention relates to a sheet dispenser for
dispensing intermediate sheet layers for use between layers of
stackable packages on a pallet, said sheet dispenser comprising a
25 sheet feeder and a cutting device to cut the sheet in desired
lengths In the direction of feeding, wherein the sheet dispenser

comprises a folding mechanism adapted to provide at least one

folded part in the sheet on the sheet feeder.
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The sheet dispenser receives the sheet material from a roll of
paper or cardboard, which is normally replaceable, and which is
mounted on the sheet dispenser below the sheet feeder. The
sheet is guided from the roll to the sheet feeder by means of
rotating cylinders. The cylinders may be placed in a housing in
which housing the cutting device may also be mounted. The
cutting device is a well-known type of cutting device that may cut
the sheet in a direction substantially perpendicular to the direction

of feeding. The distance between a cut and the subsequent cut
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determines the length of the sheet on the sheet feeder.

The width of the sheet will normally be the standard width
determined by the sheet roll, i.e. the width of the roll.

Moreover, the sheet dispenser according to the invention also
comprises a folding mechanism capable of folding the sheet on
the sheet feeder. As a result of the folding the sheet has at least
one folded part, which folded part may be seen as a portion of the
sheet that has an inclination different from the inclination of the
remaining part of the sheet. Thus, the part of the sheet which is
referred to as the remaining part, may form an intermediate
sheet layer between layers of stacked packages on a pallet.
Preferably the sheet layer comprises an anti-skid coating that will
to stauili

ize the stacked packages. The folded part may be

M

placed so as to be visible on the finally stacked pallet. The folded
part may comprise a text message readable for persons viewing

the stacked pallet.

By systematically folding the intermediate sheet layer and placing
the folded part so as to be visible on the stacked pallet, a reliable

procedure of providing a text message or other information on a

stacked pallet is established, which text message or information is

clearly visible.

According to an embodiment, the folding mechanism is adapted
for providing two folded parts in the sheet on the sheet feeder.
The two folded parts are preferably provided at opposite ends of

the sheet in the direction of feeding, and the intermediate sheet

layer is capable of providing information on two sides of a stacked
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pallet, i.e. by means of the two folded parts.

Consequently, the folding mechanism is adapted to provide at
least one and preferably two folds in the sheet on the sheet
feeder. The folds are substantially perpendicular to the direction
of feeding. Thus, when the sheet is placed between two layers of
packages on a pallet in such a way that a portion of the sheet
functions as an intermediate layer, the folds will substantially
correspond to edges formed by the stacked packages, and the

folded parts will be visible on the exterior of the stacked pallet.

For the purpose of keeping the folded parts visible when the sheet
functions as an intermediate layer, it is preferred that the folded
part or parts have an extension allowing the folded part or parts
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en the sheet is placed as
an intermediate layer between layers of stacked packages on a
pallet. Thus, the portion of the sheet which has not been folded
has a size corresponding to the face size of the pallet, and when
the sheet serves as an intermediate layer on a stacked paliet, the

folded parts will remain visibie.

In some embodiments it may be desirable to adjust or have a
variation of the length of the individual sheets for the purpose of
varying the size of the folded part. Consequently, the cutting
device may be adjusted to cut off the sheet to a desired length.
The adjustment means may inciude a sensor registering the feed
rate of the sheet, or optionally an optical sensor sensing marks on

the fed sheet material.

It is desirable to have the information on the folded parts visible
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on at least two sides of the stacked pallet and preferably on two
opposing sides of the stacked pallet. Thus, the invention relates
to embodiments in which the folding mechanism is adapted to
provide two folded parts on the sheet. The two folded parts are
preferably provided at each end of the sheet, i.e. the ends defined

by the direction of feeding.

In an embodiment, the folding mechanism comprises electric or
hydraulic actuators to activate the folding motion. Electric or
hydraulic actuators are able to control the folding motion very

precisely.

Although it is possible to base the folding mechanism on the

principles of buckle folding, it is, however, preferred that the
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providing rather sharp folds in the sheet material.

The sheet dispenser according to the invention may also comprise
a printer adapted to print on the folded part or parts of the sheet.

The printer may print a text comprising information about the
stacked pallet, or the printer may print an advertisement or a

logo.

Moreover, the invention provides an embodiment of the sheet

dispenser where the folded part or parts have applied thereto a
printed text, a logo, an advertisement, a hologram or the like.
The text, logo, etc. may be pre-printed on the sheet material, or
it may be printed on the sheet during production of the

intermediate sheet layer in the sheet dispenser, as described

above.
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The present invention also relates to a method of providing a

sheet part for a text message, logo or the like on a stacked pallet.

The method may comprise the steps of:

optionally providing a sheet to a sheet dispenser;

optionally placing the sheet on the sheet feeder of the sheet
dispenser; '

optionally cutting the sheet to a desired length;

folding at least one part of the sheet to obtain a folded part;
moving the folded sheet to a pallet with stacked packages; and
placing the sheet in such a way that the unfolded part of the
sheet will become an intermediate sheet layer between layers of
packages on the pallet, and the at least one folded part will
extend so as to be visible on one side of the stacked pallet,

wherein the folded part comprises a text message, logo or the

like.

According to another aspect of the present invention, there is provided
a method of providing a sheet with a sheet part for a text message or

logo on a stacked pallet, said method comprising the steps of:

folding at least one part of the sheet to obtain at least one folded

part;
moving the folded sheet to the pallet with stacked packages;

and
placing the sheet in such a way that the unfolded part of the

sheet will become an intermediate sheet layer between layers of the
packages on the pallet, and the at least one folded part will extend so
as to be visible on one side of the stacked pallet,

wherein the folded part comprises the text message or logo.
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According to the method, a sheet, which preferably comprises an
antiskid coating, is folded and serves as an intermediate sheet
layer between stacked packages on a pallet in such a way that
the unfolded part is placed between two layers of stacked

packages and the folded part extends out from the stack and is

visible on a side of the stacked pallet.

It is preferred that the sheet is folded to obtain two folded parts.
Such an embodiment allows the two folded parts of the sheet to

be visible on two sides of the stacked pallet.

Thus, the method also comprises an embodiment in which two

folded parts at opposite ends of the sheet and visible on two
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opposing sides on the stacked pallet.

The invention will now be described in further detail with

reference to drawings, in which:

Fig. 1 shows a sheet dispenser according to the invention;

Fig. 2 illustrates the folding mechanism, showing the sheet
entering the sheet feeder;

Fig. 3 illustrates the folding mechanism, showing the sheet
during folding;

Fig. 4 illustrates the folding mechanism, showing the sheet
after folding;

Fig. 5 shows a stacked pallet with intermediate sheets
according to the invention;
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according to the invention;

Fig. 7 shows a folded sheet;

Fig. 8 shows a sheet material for use according to the
invention; and

Fig. © shows a sheet dispenser according to the invention

using the sheet material shown in fig. 8.

In the figures the same reference numbers are used for the same

parts.

Figure 1 shows a sheet dispenser 1 according to the invention.

The sheet dispenser 1 comprises a roll 2 with sheet material and
a feeding device 3 for feeding sheet material to the sheet feeder
4. The sheet feeding device 3 may also include the cutting device

which serves to cut the sheet material from the roll 2 into pieces
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of sheet having a convenient size when they are feed to the sheet
feeder 4. The sheet feeding device 3 may also include means to

apply an antiskid coating to the sheet material.

The sheet dispenser with the parts and features described above,

is as such a well-known type of sheet dispenser.

However, the sheet dispenser 1 also comprises a folding
mechanism 5, which is mounted at opposing ends of the sheet
feeder 4. In this particular embodiment, the folding mechanism 5
IS adapted to provide two folded parts in the sheet on the sheet
feeder. The sheet feeding device 3, the cutting device, the means
for applying antiskid coating and the folding mechanism may all

be controlled by a control device mounted in the box 6 on the
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actuators 7 and 8 are integrated in the folding mechanism 5 to
operate the moving parts. The hydraulic actuators 7 and 8 serve
to move a roller and a knife folder in a predetermined pattern,

which will be described later.

The function of the folding mechanism is illustrated schematically

in the figures 2, 3 and 4.

Figure 2 shows the situation where a sheet 9 is feed to the sheet

feeder 4. The sheet 7 engages a first folding device 10a and a
second folding device 10b. The folding devices 10a and 10b are
both part of the folding mechanism 5. Each folding device 10a
and 10b comprises a roller 11a, 11b and a folding knife 12a, 12b.
The knife is not sharp enough to cut through the paper or

cardboard and simply strikes and creases the paper or cardboard
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along the line where the fold is required.

The arrows 13a and 13b indicate the direction of movement of the
folding devices 10a and 10b during the folding operation. The

movement is due to displacement of the hydraulic actuators 7 and

8, which are seen in figure 1.

Figure 3 shows the situation during the folding of the sheet 9. The
rollers 11a and 11b are moved downwards, and the sheet 9 is
folded over the folding knifes 12a and 12b, whereby two folded
parts 14a and 14b are formed in the sheet 9.

Figure 4 shows the finally folded sheet 9 with the folded parts 14a
and 14b ready to be used as an intermediate layer on a stacked

ILTL.
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Iding devices 10a and 10b a
start position. When the folded sheet is removed from the sheet
feeder, either by a robot with e.g. suction means or manually, the
procedure of folding may be repeated with a new piece of sheet

material.

Figure 5 shows a pallet 15 stacked with packages 16. Between
each second layer of stacked packages 16 there is placed a sheet

9 as an intermediate layer. The sheet 9 has folded parts 14
provided with a text message. Between the remaining layers

there is used a traditional intermediate sheet 17 without folded
parts. In this embodiment, the folded parts 14 are visible on two
sides of the stacked pallet 15.

Figure 6 shows yet an embodiment of a stacked pailet 15. In this

embodiment, only sheets 9 according to the invention are used as
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intermediate layers between the layers of stacked packages 16.
However, the folded parts 14 are offset in respect of each
subsequent intermediate layer. In this embodiment, the folded

parts 14 are visible on four sides of the stacked pallet 15.

Figure 7 shows a folded sheet 9 according to the invention with
folded parts 14 with text messages. The sheet 9 comprises an
antiskid coating, which will ensure that a stacked pallet remains
stable when the sheet 9 is used as an intermediate sheet layer

between the layers of stacked packages.

Figure 8 shows an example of a sheet material which may be
used in a sheet dispenser according to the invention and cut into
intermediate sheet layers. The sheet 9 is divided into sections 9a
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sheet layers between layers of stacked packages. The sections 14
are intended to form folded parts, in this embodiment with
printed advertisements which should be visible on the stacked
package. The sheet 9 comprises marks 18 which may be detected
by sensors in a sheet dispenser according to the invention,

thereby determining the locations where the sheet 9 should be
cut and folded.

Figure 9 shows a sheet dispenser 1 according to the invention

using the sheet 9 as shown in figure 8. The section 14 serves as a

folded part and displays the text.

In this particular embodiment of the sheet dispenser 1, the roll 2
IS mounted on a shaft 20 with attachment means 21 to a frame

22. The frame 22 is placed in the sheet dispenser which is
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immobilized by locking means 23.

The sheet dispenser 1 comprises a housing 24 in which the rollers
and the knife or cutting means are mounted. Moreover, the sheet
dispenser comprises boxes which include driving means for the
rollers and the cutting means. An emergency stop 25 is provided

on the housing 24.

The sheet feeder 3 is equipped with a folding tool comprising the
folding mechanisms 5 at each end of the sheet feeder 3. The

folding mechanisms 5 each include a folding device 10 with roller
and folding knife. The folding device extends over the sheet
feeder 3 in a direction substantially perpendicular to the feeding

direction whereby the folding device also extends over the sheet 9
th
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folded part 14. At each end of the folding device plates 27/ are
mounted rotatably on the frame of the sheet dispenser 1. The
plates 27 each comprise a slit, preferably a curved slit in which
the folding device 10 may slide. A rotation of the plates 27 and

the sliding motion of the folding device may be controlled by the

actuators 7 and 8 attached to each plate 27.

When the plates 27 are moved the folding device will slide in the
slit in a predetermined pattern, thereby performing a folding
motion which will result in the folded part 14 of the sheet 9 on the
sheet feeder 3.

The sheet dispenser 1 also comprises a box 6 housing a control
device for controlling the operations of the sheet dispenser, such

as the feeding, cutting and folding of the sheet by means of the
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folding tool. The control device may include a micro processor and
a display on which an operator may adjust the functions of the

sheet dispenser.

The present invention presents a simple and reliable solution by
which a text message, advertisement, logo or similar may be
presented visibly on a stacked package. It is clear that the
invention may comprise several other embodiments than the
specific embodiments described above. The folding tool or folding

device may also be constructed in various ways.
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The embodiments of the invention in which an exclusive property or

privilege Is claimed are defined as follows:

1. A sheet dispenser for dispensing intermediate sheet layers for use

between layers of stackable packages on a pallet, said sheet dispenser

comprising a sheet feeder and a cutting device to cut a sheet in desired lengths
in the direction of feeding, wherein the sheet dispenser further comprises a

folding mechanism adapted to provide at least one folded part in the sheet on the

sheet feeder.

2. The sheet dispenser according to claim 1, wherein the folding mechanism

Is adapted to provide two folded parts in the sheet on the sheet feeder.

3. The sheet dispenser according to claim 1, wherein the folding mechanism

is adapted to provide at least one fold in the sheet on the sheet feeder,

substantially perpendicularly to the direction of feeding.

4. The sheet dispenser according to claim 3, wherein the folding mechanism

is adapted to provide two folds in the sheet on the sheet folder.

0. The sheet dispenser according to any one of claims 1 to 4, wherein the at
least one folded part has an extension allowing the at least one folded part to

extend beyond a face size of the pallet, when the sheet is placed as an

intermediate layer on a stack of packages on the paliiet.

6. The sheet dispenser according to any one of claims 1 to 5, wherein the

cutting device can be adjusted to cut off the sheet in a desired length.

7. The sheet dispenser according to claim 1, wherein the folding mechanism

Is adapted to provide two folded parts on the sheet.
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8. The sheet dispenser according to any one of claims 1 to 7, wherein the

folding mechanism comprises electric or hydraulic actuators.

9. The sheet dispenser according to any one of claims 1 to 8, wherein the

folding mechanism functions as a knife folder.

10. The sheet dispenser according to any one of claims 1 to 9, wherein the

sheet dispenser further comprises a printer adapted to print on the at least one
folded part of the sheet.

11.  The sheet dispenser according to any one of claims 1 to 10, wherein the

at least one folded part has applied thereto a printed text or logo.

12. A method of providing a sheet with a sheet part for a text message or logo

on a stacked palilet, said method comprising the steps of:

folding at least one part of the sheet to obtain at least one folded part;

moving the folded sheet to the pallet with stacked packages; and

placing the sheet in such a way that the unfolded part of the sheet will

become an intermediate sheet layer between layers of the packages on the

pallet, and the at least one folded part will extend so as to be visible on one side

of the stacked paliet,
wherein the folded part comprises the text message or logo.

13. The method according to claim 12, wherein the sheet is folded to obtain

two folded parts.

14. The method according to claim 12, wherein two folded parts at opposite

ends of the sheet are visible on two opposing sides of the stacked pallet.

15.  The method according to any one of claims 12 to 14, wherein the sheet

comprises an antiskid coating.
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