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CREASING METHOD

Backeround to the invention

The present invention relates to a foldable product and in particular to a foldable
paper-based product and a method of creasing. The present invention also relates
to a template for a paper-based structure and in particular such a template using

said method of creasing.

In conventional printing methods, die-cut products, such as literature folders, CD
envelopes and other printed items, are manufactured by first printing the board to
be used. The printed board is then put through a die cutting machine to add any
cuts or creases to the board which are required for the assembly, use or visual
appearance of the final product. The creases which are applied to the surface of the
product create a depression in one side of the product and a corresponding
projection or ridge in the opposing side of the material of the product where the
material has been distorted to introduce a region which will facilitate the

subsequent folding of the product.

As significant time and expense is involved in setting up machine print runs using
lithographic printing technology, and also in the setting up of the die cutting
machine, such a process is typically only practical for long print runs, for example

print runs of 1000 copies or more.

However, often shorter print runs may be desired in which case, the above process
is not cost effective and typically a consumer will have to accept a longer print-run
and incur more expense and printed copies that are wanted, just to obtain the small
number of copies which were originally desired. Not only is this incurring
unnecessary expense, it also leads to wastage as many of the unwanted printed

copies will ultimately be disposed of by the consumer.
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One solution to the expense and long-run requirement of traditional lithographic
printing is to use modern digital printing techniques, which allow short runs of
printing to take place as this technique does not involve the set-up times and costs

of traditional lithographic printing,

However, whilst this overcomes the printing problem, there still remains the time
and therefore cost involved with setting up the die-cutting machine, such costs

making only long print runs economical to undergo die-cutting.

There is therefore a need for a solution to these prior art problems which allows
printing and die-cutting to be available as an economically practical option for use

with small print runs.

One possibility would be to die-cut templates in large numbers thus providing
economy of scale and then printing on the pre-cut templatés. However, the die-
cutting step introduces creases to the surface of the template (to allow subsequent
folding of the product) and printing across such crease lines results in poor print
reproduction. If the product is designed such that the crease lines are merely
indicated rather than being present at the surface of the product, the resulting
folding of the product is often inaccurate and also results in white lines appearing
at the outer edge of each fold, thus interfering with the visual appearance of any

printed images or text which spans the fold line.

Summary of the Invention

The present invention seeks to address the problems of the prior art.

Accordingly, a first aspect of the present invention provides a resiliently foldable
product comprising a sheet having a first surface and an opposite under-surface, the
first surface comprising a substantially planar printable surface and the under-

surface comprising a substantially planar surface with a crease indentation.



WO 2008/023175 PCT/GB2007/003202

10

15

20

25

30

Thus, there is no corresponding shape irregularity or surface interruption at the first
surface from the crease indentation on the under-surface which is visible to the

naked eye.

In some instances, it is possible that the portion of the printable surface
corresponding to the crease indentation on the under-surface may demonstrate
slightly altered light reflective properties when viewed from certain angles in some
light environments. However, no surface irregularities have been created which
alter the contour of the substantially planar surface of the printable surface when

viewed by eye.

Printing may then take place on the printable surface without any distortion of the
printed image or text as the printable surface has no interruptions in its surface
visible to the naked eye caused by the presence of crease lines introduced prior to
printing. Rather, the crease lines have been introduced prior to printing, but are
present only on the under-surface where they have no impact on the quality of the

printed image applied to the printed surface.

The depth of the crease indentation may vary. For example, in one embodiment,
the depth of the crease indentation is up to 85 % of the thickness of the sheet. The
depth of the crease indentation may be in the range of around 10 % to around 80 %
of the thickness of the sheet. However, preferably the depth of the crease
indentation is in the range of around 20 % to around 70 % of the thickness of the
sheet. More preferably, the depth of the crease indentation is in the range of

around 55 % to 65 % of the thickness of the sheet.

The sheet may comprise any suitable material onto which printed images and/or
text may be applied, including suitable paper-based or plastics-based material or

any other suitable material to which printed images may be applied or to which a
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coating may be applied to which a printed image can then be applied. Paper-based

materials include, but are not limited to paper, card and cardboard.

In one embodiment, the crease indentation extends from a first edge of the under-
surface to a second edge of the under-surface without interruption. This allows
subsequent folding of the sheet completely across one of its dimensions, such as

would be used when creating a brochure with a front and back cover.

Alternatively, the crease may not extend from the first edge to the second edge of
the under-surface without interruption. This is the type of arrangement which may
be used when creating three dimensional structures such as packaging for toys and
Easter eggs and the like where, for example, the crease is semi-circular and extends
from a first position at the first edge across a portion of the under-surface and back

round to a second distinct position at the first edge.

A foldable product in accordance with the first aspect of the present invention may
be a template for a folded structure, such as a brochure, greetings card, packaging
structure, sculpture or any other structure desired by the user and utilising the
crease indentations for folding of the sheet to form all or part of the folded

structure.

A further aspect of the present invention provides a method of creasing comprising

the steps of:

a. providing a sheet having a first substantially planar printable surface
and a substantially planar under-surface;

b. supporting the sheet on a substantially planar surface with the
printable surface adjacent the substantially planar surface; and

c. creating a crease indentation on the under-surface whilst bracing the

sheet against the substantially planar surface.
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A resiliently foldable product according to a first aspect of the present invention
may comprise a template for a paper-based structure such as a form for a box or

folder or brochure cover or container or the like.

Brief Description of the Drawings

An embodiment of the invention will now be described, by way of example only,

and with reference to the accompanying drawings, in which:

Figure 1 is a perspective view of a first embodiment of a foldable product in
accordance with the present invention;

Figure 2 is a side view of the embodiment of figure 1;

Figure 3 is a plan view from above of the embodiment of figure 1;

Figure 4 is a plan view from below of the embodiment of figure 1; and

Figure 5 is a plan view from above of a first embodiment of a template in

accordance with a further aspect of the present invention.

Detailed Description of the Invention

Figures 1 to 4 show a first embodiment of a foldable product 10 in accordance with

a first aspect of the present invention.

Foldable product 10 comprises a sheet 20 having a printable surface 22 upon which
a printed image may be applied, for example by digital print technology or by any
other suitable printing technique known to the skilled person. Sheet 20 has a

further surface, under-surface 24, opposing printable surface 22.

In figures 1 to 4, product 10 is shown with a crease indentation 30 at the surface of
sheet 20. Crease indentation 30 extends from under-surface 24 through the
thickness of sheet 20 towards printable surface 22, but without causing surface

irregularities at printable surface 22. Thus, printable surface 22 has a regular
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substantially planar surface without surface irregularities resulting from crease
indentation 30 at under-surface 24. In this way, images and/or text may be applied
to printable surface 22 without risk of any distortion of the image or text as a result

of irregularities from crease indentation 30.

The position of crease indentation 30 at under-surface 24 is shown in figures 1 and
3 as two dotted lines indicating the edges of crease indentation 30. In figure 4,
which is a view of the under-surface 24, the edge of crease indentation 30 are

shown as solid lines.

The crease indentation may have any desired shape, although a shallow and
rounded contour is preferred when seeking to avoid creating any surface disruption

of the printable surface.

Foldable product 10 may be passed through a printing operation to provide a
printed image or text to the printable surface 22 and the resulting printed product
folded along crease indentation 30 to provide a printed folder for subsequent use by

a user, for example, to contain documents and/or promotional items.

Furthermore, as the foldable product may be produced in large numbers, the die
cutting process is cost-effective. Thus, a print-run may be short if desired as just
the selected number of foldable products may be selected and printed, for example
using digital printing techniques in the case of a short print run, to produce the

desired number of printed product for the user’s intended purpose.

Crease indentation 30 is produced by applying pressure to the under-surface 24 of
sheet 20 using an appropriately shaped die, whilst supporting printable surface 22
of sheet 20 against a planar surface thereby allowing the creation of crease
indentation 30 using pressure to compress a selected portion of under-surface 24

without deformation of printable surface 22 of sheet 20.
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It is important that undesirable deformation at the printable surface 22 is minimised
or avoided as such irregularities are likely to compromise the print quality of the
subsequently printed image or text if printed over the crease indentation

irregularity.

It will be appreciated that although figures 1 to 4 show a foldable product 10 with
a single crease indentation 30, multiple crease indentations 30 may be provided at
under-surface 24 of sheet 20 if desired to allow sheet 20 to be folded in any desired

manner after printing images and/or text on printable surface 22.

In order to make short print runs even more economically viable, the foldable
product 10 may take a specific form which allows printed product 10 to be simply
passed through a conventional printer such as a conventional laser printer or the

like, to apply printed images and/or text to the printable surface 22.

Figure 5 shows such a pre-die cut template 50 which is intended to be folded after

printing into a box-like structure.

The template 50 comprises a part of a substantially planar sheet 52 having at least
two opposing parallel edges 54, 56 such that the template 50 may be easily
received by a printing machine such as a laser printer or the like and guided into
the machine using conventional edge guides located at the document receiving inlet

of conventional printing machines.

Many cuts and creases need to be made to provide a template 50 which can be
released from sheet 52 after printing so that the template 50 may be folded into the
desired structure. However, it is important that the cuts are presented correctly on
sheet 52 to avoid cut or burred edges being caught on the internal mechanism of

the printing machine and to avoid excessive wear and tear on the internal
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mechanism of the printing machine over time. In addition, it is important that
some of the desired cuts are not presented as cuts on sheet 52 so that sheet 52 can

retain the template 50 as a part thereof until the printing stage has taken place.

Using the numbers shown in figure 5, the rules relating to cuts and creases for the

embodiment shown are as follows:

. All outermost straight external template cuts 1 (i.e. outermost when in flat
sheet form as shown in figure 5) are to be left uncut or micro perforated on

sheet 50;

. All other cuts 2 in the direction of travel of sheet 52 through the printing machine
are fully cut except when the strength of the sheet is an issue, in which case cuts 2
may be left un-cut for subsequent guillotining or may be micro-perforated on sheet
50;

. All non-external cuts 3 which are non-visible in the final folded product and
which are not in the direction of travel of sheet 52 through the printing
machine are to be perforated or micro-perforated;

. Any straight cuts 4 which are visible in the final folded product and which
are not in the direction of travel of sheet 52 through the printing machine
are to be perforated and are preferably micro-perforated so that when the
portions of template 50 are separated at perforations 4 the cut edges will
appear visually tidy;

. Any curved cuts 5 which are visible in the final folded product are to be
fully cut or when required micro perforated;

. All crease indentations 6 are to be applied as previously discussed and at a
pressure that causes sufficient indentation to form a crease in the underside
of the sheet 50 (i.e. the surface opposing the surface to which the printed
image and/or text is to be applied) but which will have no detrimental effect

on the printing surface; and
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o All crease indentations, perforations and cuts 7 that run to the outer edges
of the template 50 will extend beyond the external cut marks of the

template edges.

In use, a user would select the sheet corresponding to the desired folded structure,
pass the sheet through a suitable printing machine such that the printed image
and/or text is applied to the surface of the sheet opposing the surface on which the
crease indentations are present. Once the sheet has been printed, the user would
simply cut off the external marked margins of the sheet, for example using a simple
guillotining procedure, followed by creating separations at the perforated regions in
order to product a foldable product. The foldable product can then simply be
folded into the desired folded structure.

Thus, the present invention allows the production of printed folded structures using
small print runs without the associated costs and time input of conventional

production methods.

Although aspects of the invention have been described with reference to the
embodiments shown in the accompanying drawings, it is to be understood that the
invention is not limited to the precise embodiments shown and that various changes

and modifications may be effected without further inventive skill and effort.
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CLAIMS

A resiliently foldable product comprising a sheet having a substantially
planar printable surface and an opposite under-surface, the under-surface
comprising at least two substantially planar faces separated by a crease

indentation.

A resiliently foldable product in accordance with Claim 1, wherein the

depth of the crease indentation is up to 85 % of the thickness of the sheet.

A resiliently foldable product in accordance with Claim 2, wherein the
depth of the crease indentation is in the range of around 10 % to around 80

% of the thickness of the sheet.

A resiliently foldable product in accordance with Claim 3, wherein the
depth of the crease indentation is in the range of around 20 % to around 70

% of the thickness of the sheet.

A resiliently foldable product in accordance with Claim 4, wherein the
depth of the crease indentation is in the range of around 55 % to around 65

% of the thickness of the sheet.

A resiliently foldable product in accordance with any preceding Claim,
wherein the crease indentation extends from a first edge of the under-

surface to a second edge of the under-surface without interruption.

A resiliently foldable product in accordance with any preceding Claim,
wherein the foldable paper-based product is a template for a folded

structure.
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8. A method of creasing comprising the steps of:

a. providing a sheet having a first substantially planar printable surface
and a substantially planar under-surface;
5 b. supporting the sheet on a substantially planar surface with the
printable surface adjacent the substantially planar surface; and
c. creating a crease indentation on the under-surface whilst bracing the

sheet against the substantially planar surface.

10 9. A resiliently foldable product substantially as hereinbefore described and

with reference to the accompanying drawings.

10. A method substantially as hereinbefore described and with reference to the
accompanying drawings.
15
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SUBSTITUTE SHEET (RULE 26)
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SUBSTITUTE SHEET (RULE 26)
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