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METHODS AND APPARATUS FOR FORMING A REVERSE KISS CUT
AND SCORE LINE IN A SHEET OF DEFORMABLE MATERIAL

CROSS-REFERENCE TO RELATED APPLICATION
The present application claims the benefit of U.S. Provisional Application
No. 60/536,138, filed January 12, 2004, and entitled METHOD OF FORMING A
REVERSE KISS CUT AND A SCORE LINE IN A SHEET OF DEFORMABLE
MATERIAL, and the above-referenced provisional application is incorporated

herein by reference.

FIELD OF THE INVENTION

The present invention relates generally to methods of pre-conditioning

deformable materials such as paperboard products to establish readily foldable
lines to allow the material to be folded into three-dimensional configurations to

form containers.

BACKGROUND
Cardboard containers and the like typically are formed from flat blanks of

deformable paperboard materials. Before forming the container, the flat blanks of
material are preconditioned with score lines, perforated lines and/or the like,
which assist or readily enable the blank of material to be folded into a
predetermined three dimensional configuration. Cardboard containers for
numerous products including foods, beverages, pharmaceuticals and the like are
formed in this manner.

In order to facilitate tearing, removal or separation of the material along
predetermined lines, tear lines are established in the blank by perforating the
material. The blank can also have score lines formed therein. Generally
described, a score line is an indentation in one surface of the material, which
typically, but not necessarily, causes a corresponding protuberance from the
opposite surface of the material. Score lines are utilized to precondition the blank
material for folding and typically are created with a die set, which generally

includes a die plate and a counter plate. The die plate generally has a scoring rule

1-



WO 2005/070631 PCT/US2005/001130

10

15

20

25

30

or protrusion formed therein, while the counter plate generally has a recess
complimenting the scoring rule on the die plate. The deformable material being
treated is positioned between the die plate and the counter plate so that when the
die plate is advanced against the counter plate under pressure, the material is
deformed creating a recess in one surface, corresponding to the scoring rule, and a
protrusion in the opposite surface, corresponding to the recess in the counter plate.
The material is readily folded in the direction of the recess created therein to
allow easy configuration of a container from the deformable blank of material.

In order to more easily fold along score lines, it is conventional to form at
least one elongate cut in the protrusion that has previously been formed in the
blank material, with the cut being formed in the side of the blank material having
the protrusion. Cutting operations such as these are commonly used in gusseted
corners of containers, for facilitating easier folding inwardly. These gusseted
corners are generally formed at adjacent folded walls of the container.

It is conventional for the score and associated cut to be formed in a multi-
step process. First, the score is formed with the die plate and counter plate and, in
a subsequent step that occurs after there being relative movement for alignment
purposes, a knife is used to the form the cut. The cut typically protrudes
approximately fifty percent into the thickness of the blank material.

The conventional method for forming a reverse cut along a score line is

time consuming and can be inaccurate; therefore, improvements are desired.

SUMMARY OF SOME ASPECTS OF THE PRESENT INVENTION

An aspect of the present invention relates to a process for scoring and

reverse kiss cutting a blank of deformable material simultaneously to reduce the
time and expense involved in preconditioning a blank of deformable material. In
accordance with an aspect of the present invention, score lines and reverse kiss
cuts formed in accordance with an embodiment of the present invention enable
ready folding of the material, and these lines and cuts can be arranged diagonally,

or otherwise, with respect to the deformable material's length.
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A method of an embodiment of the present invention utilizes a
conventional die plate having a scoring rule or scoring rules in predetermined
patterns there along and a complimentary counter plate having a recess or recesses
corresponding to the scoring rule or rules. At least one knife blade is positioned
within the recesses, with the blade projecting toward the die plate a distance
sufficient to establish a cut that is, in one embodiment, approximately halfway
through the deformable material. The cut is formed at substantially the same fime
as the score line. This cut, and similar cuts of different depths, can be referred to
as reverse kiss cuts.

Score lines with reverse kiss cuts can be folded more readily than
conventional score lines. In one embodiment of the present invention, a score line
with a reverse kiss cut has the depression of a conventional score line formed in
the same surface as the other score lines in the blank material and the reverse kiss
cut is made through approximately half the thickness of the material from the
opposite side of the blank material along a protrusion formed on that side of the
material during the scoring process.

Accordingly, in a one step process, a score line and reverse kiss cut can be
formed in a deformable material to establish a fold line along which the material
can be folded more readily than with a generally corresponding standard score
line. The method is useful, for example, when preconditioning a sheet of
deformable material such as paperboard for use in containers, and it is particularly
useful in corner gussets.

Other aspects, features and details of the present invention can be more
completely understood by reference to the following detailed description taken in

conjunction with the drawings and from the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a top plan view of a flat blank of deformable material that has

been preconditioned for folding, in accordance with an embodiment of the present
invention.

Fig. 2 is an isometric view of the top blank shown in Fig. 1.
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Fig. 3 is an enlarged fragmentary section taken along line 3-3 of Fig. 2.

Fig. 4 is an enlarged fragmentary section taken along line 4-4 of Fig, 2.

Fig. 5 is an isometric view showing end wall portions of the blank having
been folded upwardly.

Fig. 6 is an isometric view showing side walls of the blank folded
upwardly.

Fig. 7 is an isometric view with the closure tabs on the side walls folded
OVer corner gussets.

Fig. 8 is an enlarged fragmentary section taken along line 8-8 of Fig. 7.

Fig. 9 is an enlarged fragmentary section taken along line 9-9 of Fig. 7.

Fig. 10 is a fragmentary vertical section taken through a die set used in a
method of the present invention and showing a die plate, a counter plate, and a
blank piece of deformable material positioned therebetween.

Fig. 11 is a vertical section similar to Fig. 10 with the die plate advanced
toward the counter plate to form a score line and a reverse kiss cut in the blank of

deformable material.

DETAILED DESCRIPTION OF AN EMBODIMENT

An embodiment of the present invention is described in connection with a

flat blank of deformable material that can be deformed in a manner so as to retain
the deformation. An example of such a material is paperboard, with a specific
example being a non-clay coated craft board laminated with a polyethylene to a
film, or the like. Such a blank material can be conditioned with score lines,
perforated lines, score lines with reverse kiss cuts, and the like, which allow the
blank of material to be easily folded into a predetermined carton configuration.
With reference to Figs. 1 and 2, a blank of deformable material 12 is
illustrated that has been preconditioned with perforated lines 14, score lines 16,
and score lines 18 with reverse kiss cuts, in accordance with an exemplary
embodiment of the present invention. The blank of material has a base
rectangular area 20 that defines the bottom panel of an open-topped container 22

(Fig. 7) formed from the blank of material with end panels 24 integrally formed at
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opposite longitudinal ends of the base and side panels 26 along opposite
longitudinal sides of the base. The blank 12 and container 22 are not novel per se.

The side panels have flaps 28 defined along the outer edges thereof with
the flaps being separated from the remainder of the side panels by a pair of
closely spaced perforated lines 14 that are placed in the blank of material in a
conventional manner. In each corner of the blank between side panels and end
panels, a gusset 30 is defined in a generally square configuration with a diagonal
score line 18 and a reverse kiss cut formed therein extending from the corner of
the base to the opposite corner of the gusset. Conventional score lines 16 separate
the base 20 from the end panels 24 and the side panels 26 and also separate the
gusseted corners 30 from the end panels and side panels. These score lines 16 are
formed in a conventional manner as described above. In accordance with the
exemplary embodiment of the present invention, the score lines 18 with the
reverse kiss cut are formed in accordance with the present method as described
herein.

Fig. 3 is an enlarged fragmentary section taken along line 3-3 of Fig. 2 and
Fig. 4 is an enlarged fragmentary section taken along line 4-4 of Fig. 2. The
standard score lines 16 and perforated lines 14 are shown in Fig. 4 with score
lines defined by a generally semi-cylindrical recess 32 in the top surface of the
panel and a corresponding, but slightly larger, generally semi-cylindrical
protrusion or rib 34 in the bottom surface.

The perforations 36 defining the perforated lines are shown as holes or
apertures that penetrate the blank of material 12. The perforations in the disclosed
material are shown as elongated, slot type perforations even though cylindrical
perforations or other shapes could be utilized. The slotted perforations define a
fold line that is relatively broad with parallel lines of perforations being formed in
the blank material at a spacing corresponding to the width of the desired fold.

Figs. 5-7 illustrate various stages of forming the open topped container 22
from the blank of material 12 shown in Figs. 1 and 2, in accordance with the
exemplary embodiment of the present invention. The container 22 can also be

referred to as a carton, and aspects of the present invention are applicable to a
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wide range of different types of carton blanks and cartons. In Fig. 5, the end
panels 24 with the associated gussets 30 are first folded upwardly to be
perpendicular to the bottom panel 20 and the side panels 26. Subsequently, as
illustrated in Fig. 6, the side panels 26 are folded upwardly with the gusseted
comers 30 simultaneously folding inwardly into a position immediately adjacent
the inner surface of the side panels. In Fig. 7, the flaps or tabs 28 along the edges
of the side panels are folded inwardly and downwardly over the gusseted corners
and are secured in position, such as with an adhesive or the like.

Figs. 8 and 9 are vertical and horizontal sections, respectively, taken
through a corner of the completed open topped container 22 and illustrating the
position of the gusseted corner 30 between the side panel 26 and its associated
flap 28. The panel shown can have corners that are sealed and water tight to
allow the container to hold beverages and/or ice that might melt, or for other
purposes.

As mentioned previously, score lines 18 with reverse kiss cuts fold more
readily than reasonably comparable conventional score lines 16 without reverse
kiss cuts. Accordingly, when the side panels 26 are folded upwardly, such as
shown in Fig. 6, the gusseted corners 30 readily and automatically fold inwardly
along the score line 18 with the reverse kiss cut.

Figs. 10 and 11 show a method of forming score lines with reverse kiss
cuts in accordance with an exemplary embodiment of the present invention. In
Fig. 10, a die plate 38 is illustrated having a longitudinally extending generally
semi-cylindrical protrusion 40 along its bottom surface. Differently shaped
protrusions 40 are also within the scope of the present invention. The protrusion
40 can be generally referred to as a scoring rule. Opposite the die plate 38 is a
another die plate that can be referred to as a counter plate 42. The counter plate
has a rectangular channel 44 formed therein that extends parallel to the scoring
rule 40 of the die plate 38, and the channel 44 is capable of receiving deformed
material from the blank of material 12 when the die plate 38 is advanced toward
the counter plate 42 with the blank 12 positioned therebetween, or the like. The
channel 44 can be shapes other than rectangular. A knife blade 50 is seated in a
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longitudinally extending slot 46 formed in a bottom wall 48 of ‘the longitudinal
recess in the counter plate. The bottom wall 48 can be more generally referred to
as a base wall. As illustrated in Figures 10 and 11, sidewalls 51 of the channel 44
are spaced apart from one another, extend perpendicularly away from the bottom
wall 48, and define an opening in the face of the counter plate 42; and the face of
the counter plate is in opposing face-to-face relation with the blank of material 12.
As mentioned previously, the channel 44 can be shapes other than rectangular.
For example, the sidewalls 51 of the channel 44 are not required to extend
perpendicularly from the bottom wall 48. As one specific example, the sidewalls
51 can transition smoothly from the bottom wall 48 without forming a sharp
angle, or the like.

The knife blade 50 generally is an elongated, preferably metallic, material
having an upstanding sharpened edge that protrudes upwardly into the channel 44
in the counter plate 42. The slot 46 opens at its lower end into an elongated
chamber 54 of rectangular transverse cross-section and through which the knife
blade 50 can be inserted into the slot 46. The knife blade 50 is held in position
with a retainer bar 56 having an elongated groove 58 of rectangular cross-section
in its upper surface aligned with the knife blade 50. The lower edge of the knife
blade 50 can be seated in, and be positively retained by, the retainer bar 56.

In accordance with the exemplary embodiment of the present invention,
the sharpened edge of the knife blade 50 generally protrudes into the channel 44
approximately fifty percent of the thickness of the deformable material. Other
distances are also within the scope of the present invention. When the deformable
material is compressed into the channel 44 by the scoring rule 49 as illustrated in
Fig. 11, the edge of the knife 50 simultaneously cuts and thereby forms a slit in
the protrusion 34 from the bottom surface of the deformable material. Of course,
the knife blade 50 can be of any configuration and can be held to protrude into the
channel 44 in any manner, with the description herein being only an exemplary
configuration.

When the die plate 38 is retracted upwardly, the deformed blank of

material retains the score line therein. In accordance with the exemplary
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embodiment, the score line is defined by the longitudinally extending recess 32 in
the top surface, with a generally semi-cylindrical configuration, and the
corresponding longitudinally extending protrusion 34 along the bottom surface of
the material, also with a generally semi-cylindrical cross-sectional configuration.
The generally semi-cylindrical protrusion has a slit 52 extending longitudinally
therein that protrudes approximately half the thickness of the deformable material,
although other depths and shapes of the slit are also within the scope of the
present invention.

It should be understood that, in lieu of advancing the die plate toward the
counter plate, the counter plate can be advanced toward the die plate or both the
die plate and counter plate could be advanced toward each other. In some of the
foregoing, reference is made to advancing the die plate toward the counter plate
for simplicity of description, although one of ordinary skill in the art will
understand that the invention encompasses advancement of the die plate, counter
plate, or both to perform the method described above.

Although the present invention has been described with a certain degree of
particularity, it is understood that the disclosure has been made by way of
example and changes in detail or structure may be made without departing from

the spirit of the invention as defined in the appended claims.
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CLAIMS:

1. A die for use in substantially simultaneously forming a kiss cut and
a score line in a carton blank, the die comprising:

a face for being in opposing face-to-face relation with the carton blank,

at least one recess having an opening in the face, and

at least one cutting edge positioned in the recess, wherein the cutting edge

is recessed from the face and oriented toward the recess' opening.

2. The die of claim 1, wherein the cutting edge is part of a blade, and

the blade is mounted in a slot that is contiguous with the recess.

3. The die of claim 1, wherein each of the recess and the cutting edge

is elongate.

4, The die of claim 1, wherein the recess includes sidewalls that are
spaced apart from one another and at least partially define the recess' opening, and
the cutting edge is positioned between the sidewalls and distant from each of the

sidewalls.

5. The die of claim 4, wherein the recess further includes a base wall
that the sidewalls extend away from, and the cutting edge is distant from the base

wall.

6. The die of claim 1, wherein:

the recess is elongate and at least partially defined by an elongate base
wall and elongate sidewalls,

the side walls are spaced apart from one another and at least partially
define the recess' opening,

the sidewalls extend away from the base wall,
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the cutting edge is elongate and distant from each of the sidewalls and the
base wall,
the cutting edge is part of a knife blade, and

the blade is mounted in a slot that is contiguous with the base wall.

7. A die set for substantially simultaneously forming a kiss cut and a
score line in a carton blank, the die set comprising:

a die plate including at least one protrusion; and

a counter plate including at least one recess for that is for being aligned
with the protrusion and has at least one knife disposed therein;

wherein the protrusion is for forcing the blank into the aligned recess so

that the knife cuts at least partially through the blank.

8. The die set of claim 7, wherein:

the recess is elongate and at least partially defined by an elongate base
wall and elongate sidewalls, »

the side walls are spaced apart from one another and at least partially
define the recess' opening,

the sidewalls extend away from the base wall, and

the knife's cutting edge is elongate and distant from each of the sidewalls

and the base wall.

0. The die set of claim 7, wherein the knife’s cutting edge is

positioned within the recess.
10.  The die set of claim 7, wherein the protrusion is semi-circular.
11.  The die set of claim 7, wherein the protrusion extends and is open

longitudinally along a surface of the die plate, wherein the surface is for being in

opposing face-to-face relation with the carton blank.

-10 -
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12. The die set of claim 7, wherein the recess is a rectangular channel.

13. The die set of claim 12, wherein the knife blade’is formed of an
elongated material having an upstanding sharpened edge protruding upwardly into

the channel in the counter plate.

14.  The die plate of claim 13, wherein the knife is secured within a

center portion of the channel.

15. A method of forming at least one kiss cut and at least one score
line in a sheet of deformable material, the method comprising:
substantially simultaneously:
scoring a first face of the deformable material, and
kiss cutting a second face of the deformable 1na’;eria1 along the

score.

16.  The method of claim 15, wherein the scoring of the first face of the
deformable material and the kiss cutting of the second face of the deformable
material respectively include:

providing a die plate having at least one protrusion for forming the score
line in the material,;

providing a counter plate having at least one recess for receiving a portion
of the deformable material, the recess having at least one knife edge therein
projecting toward the protrusion;

positioning the deformable material between the die plate and the counter
plate; and

advancing at least one of the die plate and the counter plate toward the
other of the die plate and the counter plate such that the protrusion forces a
portion of the deformable material into the recess and into engagement with the
knife edge,

211 -
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whereby the scoring of the first face of the deformable material and the
kiss cutting of the second face of the deformable material along the score occurs

substantially simultaneously.

17. The method of claim 16, wherein:

the recess is elongate and at least partially defined by an elongate base
wall and elongate sidewalls,

the side walls are spaced apart from one another and at least partially
define the recess’ opening,

the sidewalls extend away from the base wall,

the knife edge is elongate and distant from each of the sidewalls and the

base wall.

18.  The method of claim 16, further comprising separating the die
plate and the counter plate from one another, removing the deformable material
form the die plate and the counter plate, and then erecting a the deformable

material into a container.

19. The method of claim 16, wherein the recess is a rectangular

channel.

20. The method of claim 19, wherein the knife blade is secured in a

center portion at the base of the channel.

21. The method of claim 16, wherein the kiss cut and score line are

formed in a corner gusset of the deformable material.

22.  The method of claim 16, wherein the kiss cut is formed through
approximately half the thickness of the deformable material.

-12 -
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23. The method of claim 16, wherein the protrusion has a semi-

cylindrical configuration.

24.  The method of claim 16, wherein the protrusion extends

longitudinally along the bottom surface of the die plate.

213 -
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