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(57) Abrégé/Abstract:

A label sheet assembly (10) and method is disclosed for improving the process of feeding label sheets through a printer. The label
sheet assembly (10) may include a facestock layer (20) and a liner sheet. The facestock layer (20) may include an adhesive layer
along at least a portion of a first side and include a label surface along at least a portion of the second side opposite the adhesive
layer. The facestock layer (20) may include at least one cut line (50) that defines at least one label (60) within the facestock layer
(20) while the remaining portions of the facestock layer (20) may be a matrix portion (70). The matrix portion (70) may include at
least one discontinuous cut line (80) spaced from the cut line (50) that defines at least one label (60) wherein the discontinuous cut
line (80) may create a zone of decreased bending stiffness along the label sheet assembly (10).
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(57) Abstract: A label sheet assembly (10) and method is disclosed
for improving the process of feeding label sheets through a printer.
The label sheet assembly (10) may include a facestock layer (20) and
a liner sheet. The facestock layer (20) may include an adhesive layer
along at least a portion of a first side and include a label surface
along at least a portion of the second side opposite the adhesive lay-
er. The facestock layer (20) may include at least one cut line (50) that
defines at least one label (60) within the facestock layer (20) while
the remaining portions of the facestock layer (20) may be a matrix
portion (70). The matrix portion (70) may include at least one dis-
continuous cut line (80) spaced from the cut line (50) that defines at
least one label (60) wherein the discontinuous cut line (80) may cre-
ate a zone of decreased bending stitfhess along the label sheet as-
sembly (10).
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TITLE

LABEL SHEET ASSEMBLY WITH IMPROVED PRINTER FEEDING

[0001] Intentionally left blank.

FIELD OF INVENTION

[0002] The present disclosure generally relates to a method and assembly of a sheet of labels that
is configured to be processed through a printer to print indicia thereon. More particularly, the
disclosure relates to a label sheet assembly that is configured to be processed through the printer

1n an efficient manner.

BACKGROUND

[0003] Labels and label sheets are well known and various types have been proposed to meet the
requirements of a wide variety of label applications. For example, labels are extensively used in
retail businesses for communicating product information to customers. Labels generally include a
facestock layer with an adhesive side and an exposed side. The exposed side includes a surface for
receiving label indicia thereon and is opposite from the adhesive side. A liner sheet is operably

attached to the adhesive side and is configured to allow a user to peel the label portion
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of the facestock from the liner sheet to be placed on a substrate. A plurality of cut lines may

separate the facestock layer into a plurality of labels in various arrangements.

[0004] Many label sheets are configured to be feed through a printer to print ink on the surface of
the labels. For example, U.S. Patent No. 7,709,071 to Wong et al. discloses a particular type of
label sheet assembly that is configured to be fed through a printer and also allows a user to easily
remove labels by hand. These label sheet assemblies allow a user broad discretion as to the
orientation of the label and the indicia to be printed thereon. However, problems arise when a user
processes label sheets through a printer, such as an inkjet printer, desktop printer, or laser printer.
Many printers are configured to receive a label sheet or other sheet and process it through at least
one, but usually more than one, rotary mechanisms during the printing process. These processes
may cause portions of the label sheet assembly to become creased, manipulated or otherwise
disengaged. This may cause ink to shift or labels to be moved relative the remaining facestock

layer or liner sheet. Labels risk damage and indicia may not be accurately printed along the labels.

[0005] Therefore, there is a need for a label sheet assembly having a facestock and liner material
that can be configured to reduce inconsistent processing through a printer. There is also aneed for
an improved method of feeding a label sheet through a printer to accurately apply ink or indicia

thereon without unduly manipulating the orientation of the labels or label sheet assembly.
SUMMARY

[0006] A label sheet assembly is provided as shown and described herein. The label sheet
assembly may include a facestock layer having at least one cut line that defines at least one label
and a matrix portion wherein the facestock layer is configured to receive indicia thereon. An
adhesive layer and a liner sheet layer. A plurality of discontinuous cut lines may be positioned
along the matrix portion wherein the discontinuous cut lines may create a zone of decreased
bending stiffness along the label sheet assembly. The matrix portion may extend from the at least

one label to an edge of the label sheet assembly. The matrix portion may include at least one
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discontinuous cut line spaced from the cut line that defines at least one label. The facestock layer
may be a label and may include at least one weakened separation line that divides the sheet
assembly into multiple sections. The facestock layer may include a plurality of edges and the
plurality of discontinuous cut lines may be generally parallel relative to each other and have a
generally diagonal orientation relative to the plurality of edges along a feed direction of the sheet
assembly. The label sheet assembly may include a header and an opposite footer wherein the
plurality of discontinuous cut lines may be provided along the header or footer of the label sheet

assembly.

[0007] In one embodiment, provided is a label sheet assembly that may include a facestock layer
having at least one cut line that defines at least one label and a matrix portion. The facestock
layer may be configured to receive indicia thereon. The facestock layer may include a first edge
and an opposite second edge along with a third edge and an opposite fourth edge such that the
edges may intersect to form a generally rectangular sheet assembly wherein the first and second
edges define a feed direction such that the label sheet assembly may be configured to be fed into
a conventional printer from the first edge or the second edge. The label sheet assembly may
include a liner sheet layer attached to the facestock layer with an adhesive layer between the liner
sheet layer and the facestock layer. A plurality of discontinuous cut lines may be positioned
along the matrix portion to create a zone of decreased bending stiffness along the label sheet
assembly. The plurality of discontinuous cut lines may extend between the at least one label and
the first, second, third, and fourth edges. The plurality of discontinuous cut lines may be
generally straight cut lines and include a generally diagonal orientation relative to the first,
second, third, and fourth edges. The plurality of discontinuous cut lines may be spaced from the
at least one cut line that defines the label and the first, second, third, and fourth edges. The
plurality of discontinuous cut lines may be generally parallel relative to each other and have a
generally diagonal orientation relative to the first and second edges along the feed direction of

the sheet assembly.
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[0008] The label sheet assembly may include a first group of the plurality of discontinuous cut
lines oriented in a first generally diagonal orientation and a second group of the plurality of
discontinuous cut lines oriented in a second generally diagonal orientation wherein the first
group have an opposite diagonal orientation from the second group. The first group of
discontinuous cut lines may extend between the third edge and a center axis of the sheet
assembly and the second group of discontinuous cut lines may extend between the fourth edge
and the center axis of the sheet assembly. The first group and second group of discontinuous cut
lines may form an apex along the center axis of the sheet adjacent at least one of the first and
second edges. The label sheet may include a first separation line that extends from the first edge
to the second edge and the label sheet may include a second separation line that extends from the
third edge to the fourth edge. In one embodiment, the label sheet assembly may include
quadrants having discontinuous cut lines arranged within the matrix portions of the facestock
wherein each quadrant includes discontinuous cut lines arranged in a first group oriented in a
first generally diagonal orientation or a second group oriented in a second generally diagonal
orientation wherein the first group of discontinuous cut lines has an opposite diagonal orientation

from the second group.

[0009] In another embodiment, provided is a method of feeding a label sheet assembly through a
printer. The method may include providing a sheet assembly having a facestock layer, an
adhesive layer, and a liner sheet. A cut line may be cut into the facestock layer to define at least
one label and a matrix portion. At least one discontinuous cut line may be aligned along the
matrix portion. At least one discontinuous cut line may be cut along the matrix portion that is
spaced from the cut line that defines at least one label wherein the discontinuous cut lines create
a zone of decreased bending stiffness along the matrix portion of the label sheet assembly. The
label sheet assembly may be fed into a printer to print indicia thereon. In one embodiment, a first
group of a plurality of discontinuous cut lines that are oriented in a first generally diagonal

orientation may be aligned along the matrix portion and a second group of the plurality of
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discontinuous cut lines that are oriented in a second generally diagonal orientation may be
aligned along the matrix portion wherein the first group have an opposite diagonal orientation
from the second group. Additionally, the first group and the second group of discontinuous cut

lines may be aligned to form an apex along a center axis of the sheet assembly.

[0009a] In another aspect, this document discloses a label sheet assembly comprising: a
facestock layer having at least one continuous cut line that defines at least one label and a
matrix portion wherein the facestock layer is configured to receive indicia thereon, the
facestock layer including aheader and an opposite footer; an adhesive layer; a liner sheet layer;
and a plurality of discontinuous cut lines are generally straight cut lines provided along the
header or footer of the facestock layer wherein the discontinuous cut lines create a zone of
decreased bending stiffness along the label sheet assembly and are oriented to include a first
group of the plurality of discontinuous cut lines in a first generally diagonal orientation relative
to a feed direction of the sheet assembly and a second group of the plurality of discontinuous
cut lines are oriented in a second generally diagonal orientation relative to the feed direction of
the sheet assembly, the first group and the second group of discontinuous cut lines are aligned
to form an apex along a center axis of the facestock layer, the zone of decreased bending
stiffness including at least one weakened separation line; wherein said discontinuous cut lines
reduce lifting, shifting, or bending of the matrix portion relative to the liner layer when the
label sheet assembly is processed through a printer, and wherein the discontinuous cut lines

reduce a curling effect when the label sheet assembly is processed through a printer.

[0009b] In another aspect, this document discloses a label sheet assembly comprising: a
facestock layer having at least one continuous cut line that defines at least one label and a
matrix portion wherein the facestock layer is configured to receive indicia thereon, the
facestock layer includes a first edge with an opposite second edge, and a third edge with an

opposite fourth edge such that the edges intersect to form a generally rectangular sheet
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assembly wherein the first and second edges define a feed direction such that the label sheet
assembly is configured to be fed into a conventional printer from the first edge or the second
edge; a liner sheet layer is attached to the facestock layer with an adhesive layer between the
liner sheet layer and the facestock layer; and a plurality of discontinuous cut lines are generally
straight cut lines positioned along the matrix portion of the facestock layer to create a zone of
decreased bending stiffness along the label sheet assembly, wherein the plurality of
discontinuous cut lines are positioned adjacent along either the first edge or the second edge
and have a generally diagonal orientation relative to the first and second edges along the feed
direction of the sheet assembly; a first group of the plurality of discontinuous cut lines oriented
in a first generally diagonal orientation and a second group of the plurality of discontinuous
cut lines oriented in a second generally diagonal orientation wherein the first group have an
opposite diagonal orientation from the second group wherein the first group of discontinuous
cut lines extend between the third edge to a center axis of the sheet assembly and the second
group of discontinuous cut lines extend between the fourth edge to the center axis of the sheet
assembly, wherein the first group and second group of discontinuous cut lines form an apex
along the center axis of the sheet adjacent to at least one of the first and second edges, wherein
said discontinuous cut lines reduce lifling, shilling, or bending of the matrix portion relative (o
the liner layer when the label sheet assembly is processed through a printer, and wherein the
discontinuous cut lines reduce a curling effect when the label sheet assembly is processed

through a printer.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] Operation of the disclosure may be better understood by reference to the following
detailed description taken in connection with the following illustrations, wherein:
[0011] Figure 1A is a cross sectional view of an embodiment of a label sheet assembly of the

present disclosure;

S5a
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[0012] Figure 1B is a plan view of an embodiment of a label sheet assembly of the present

disclosure with a plurality of discontinuous cut lines;

[0013] Figure 2 is a plan view of an embodiment of the label sheet assembly with a plurality

of separation lines and discontinuous cut lines;

[0014] Figure 3 is a plan view of an embodiment of the label sheet assembly in accordance

with one aspect of the present disclosure;

[0015] Figure 4 is a plan view of an embodiment of the label sheet assembly in accordance

with an embodiment of the present disclosure;

[0016] Figures 5A-5F are plan views of various steps of an embodiment of a method [or

creating the label sheet assembly in accordance with the present disclosure;

[0017] Figure 6 is a plan view of an embodiment of the label sheet assembly in accordance

with an embodiment of the present disclosure;

[0018] Figure 7 is a plan view of an embodiment of the label sheet assembly in accordance

with an embodiment of the present disclosure;

5b
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[0019] Figure 8 is a plan view of an embodiment of the label sheet assembly in accordance with

an embodiment of the present disclosure;

[0020] Figure 9 is a plan view of an embodiment of the label sheet assembly in accordance with

an embodiment of the present disclosure;

[0021] Figure 10 is a plan view of an embodiment of the label sheet assembly in accordance with

an embodiment of the present disclosure;

[0022] Figure 11 is a plan view of an embodiment of the label sheet assemblies in accordance

with embodiments of the present disclosure;

[0023] Figure 12 is an illustration of various sheet assemblies after having been processed

through a laser printer in accordance with the present disclosure;

[0024] Figure 13 is a plan view of an embodiment of the label sheet assembly in accordance with

an embodiment of the present disclosure;

[0025] Figure 14 is a plan view of an embodiment of the label sheet assembly in accordance with

an embodiment of the present disclosure;

[0026] Figure 15 is a plan view of an embodiment of the label sheet assembly in accordance with

an embodiment of the present disclosure;

[0027] Figure 16 is a plan view of an embodiment of the label sheet assembly in accordance with

an embodiment of the present disclosure;

[0028] Figure 17 is a plan view of an embodiment of the label sheet assembly in accordance with

an embodiment of the present disclosure;

[0029] Figure 18 is a plan view of an embodiment of the label sheet assembly in accordance with

an embodiment of the present disclosure;

[0030] Figure 19 is a plan view of an embodiment of the label sheet assembly in accordance with

an embodiment of the present disclosure; and
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[0031] Figure 20 is a plan view of an embodiment of the label sheet assembly in accordance with

an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0032] Reference will now be made in detail to embodiments of the present disclosure, examples
of which are illustrated in the accompanying drawings. It is to be understood that other
embodiments may be utilized and structural and functional changes may be made without
departing from the respective scope of the disclosure. Moreover, features of the various
embodiments may be combined or altered without departing from the scope of the disclosure. As
such, the following description is presented by way of illustration only and should not limit in
any way the various alternatives and modifications that may be made to the illustrated
embodiments and still be within the spirit and scope of the disclosure.

[0033] A label sheet assembly 10 is disclosed and may be of any appropriate configuration and
is not limited to that shown and described herein. It should similarly be understood that the sheet
assembly 10 may be adapted to any appropriate size, including, without limitation, 8.5 inches by
11 inches, A4 size, legal size or any other size. The sheet assembly 10 may be made of any

appropriate materials and colors or indicia and this disclosure is not limited in this regard.

[0034] Figure 1A is a cross sectional side view of the sheet assembly 10 that may include a
facestock layer 20 which may be coated with a pressure sensitive adhesive layer 30. Sheet
assembly 10 may also include a liner sheet 40 attached to the adhesive layer 30. The liner sheet
40 may include a release coating for supporting the adhesive layer 30. The liner sheet 40 may be
made of any appropriate material, including, without limitation a calendared paper or polymer
film. The facestock layer 20 may be of any appropriate material, including without limitation a
paper, plastic or polymer material such as a polyester material or other transparent, translucent or

semi-translucent material. The facestock layer 20 may also be a laminate or a label or
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combination of both. The facestock layer may have a top surface 22 that is configured to receive

indicia thereon.

[0035] As illustrated by Figure 1B, the top surface 22 of facestock layer 20 of the sheet assembly
10 1s shown in plan view. The sheet assembly 10 may include at least one cut line 50 that may
extend through the facestock layer 20 to separate that sheet assembly into at least one label 60
and a matrix portion 70. In this embodiment, the facestock layer 20 includes six (6) labels 60
having a generally rectangular shape with rounded corners. However, this application is not
limited as to the configuration, amount, or size of the labels 60. Various embodiments of these
particular sizes are illustrated by Figures 2-4 and 6-10 of which this application is not merely
limited to these configurations. The label sheet assembly 10 may include a first edge 12 and
opposite second edge 14 along with a third edge 16 and opposite fourth edge 18. These edges 12,
14, 16, 18 may intersect to form a generally rectangular sheet assembly wherein the label sheet

assembly 10 may be configured to be fed into a conventional printer from any edge.

[0036] In the embodiment of Figure 1B, the label sheet assembly 10 may include a plurality of
discontinuous cut lines 80 positioned along the matrix portion 70. The discontinuous cut lines 80
may extend between the labels 60 and the first, second, third, and fourth edges 12, 14, 16, 18 as
tllustrated. The plurality of discontinuous cut lines 80 may be generally straight cut lines and
may have a generally diagonal orientation relative to the edges and may be spaced from the cut
lines 50 and the edges 12, 14, 16, 18. The plurality of discontinuous cut lines 80 may be
generally parallel relative to each other and have a generally diagonal orientation relative to the
first and second edges 12, 14 or otherwise along the feed direction of the sheet assembly 10.
Further, there may be a first group 82 of discontinuous cut lines 80 that are oriented in a first
generally diagonal orientation and a second group 84 of discontinuous cut lines that are oriented
in a second generally diagonal orientation. The first group 82 may have an opposite diagonal
orientation from the second group 84. The first group 82 of discontinuous cut lines 80 may

extend between the third edge 16 to a center axis Y0 of the sheet 10 along the first and second
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edges 12, 14. The second group 84 of discontinuous cut lines 80 may extend between the fourth
edge 18 to the center axis 80 of the sheet 10 along the first and second edges 12, 14. The first
group and second group 82, 84 may form an apex 92 along the center axis of the sheet 10

adjacent the first and second edges 12, 14.

[0037] As such, known facestock and liner layers may have experienced difficulty being fed
through printers due to the level of rigidity of the sheet assembly. The discontinuous cut lines 80
are added to improve the way in which label sheet assemblies 10 are fed through printers to
receive indicia on the labels. The discontinuous cut lines 80 may reduce lifting, shifting, or
bending of the matrix portion 70 relative to the liner layer 40 and the labels 60 while undergoing
stresses caused by processing the label sheet assembly 10 though the printer. The discontinuous
cut lines 80 may have various orientations that reduce bending stiffness of the assembly without
creating a sharp bend in the sheet after being processed through a printer. The discontinuous cut
lines 80 may extend through the facestock layer 20. Alternatively, the discontinuous cut lines
may extend through the facestock layer 20 and the liner layer 40. These cuts 80 may be kiss cut

to maintain sheet integrity.

[0038] The discontinuous cut lines 80 may be placed along the sheet to create a weakened region
that helps to allow the sheet to fold along this region. These cut lines 80 may be strategically
placed relative to a grouping of labels 60 in alignment along the top or bottom thereof.
Additionally, the design discontinuous cut lines 80 may be centered along a header 120 or footer
130 of the label sheet assembly 10. The weakened region could be a perforation or it could be a
region with less material, or lower caliper, which makes the region a preferred area to fold.
Additionally, the discontinuous cut lines 80 may reduce stiffness of the header 120 or footer 130
regions of the label sheet assembly by breaking fiber formation along the first and second edges
12, 14. The discontinuous cut lines 80 may reduce the bending resistance of the leading edges 12
and trailing edges 14 of the label sheet assembly 10 and may be formed such that they have

minimal impact on the smoothness of the liner sheet 40 to minimize likelihood of adjacent sheets
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to nest or stick together. Otherwise, sheet nesting of adjacent sheets may result in the error of more

than one sheet being fed into a printer at once.

[0039] Figure 2 illustrates a sheet assembly 10 having a plurality of die cut lines 50 that define a
plurality of labels 60. In this embodiment, a plurality of weakened separation lines 100 may extend
from the first edge 12 to the second edge 14. The weakened separation lines 100 may be formed
through portions of the facestock layer 20 along the matrix portion 70 and formed through the
liner sheet 40. The weakened separation lines 100 and label sheet assembly 10 may be configured
as described by commonly owned US Patent 7,709,071. In the embodiment of Figure 2, the label
sheet assembly 10 may include a plurality of discontinuous cut lines 80 positioned along the matrix
portion 70. The discontinuous cut lines 80 may extend between the labels 60 and the first, second,
third, and fourth edges 12, 14, 16, 18 as illustrated. The plurality of discontinuous cut lines 80 may
each have a common length. The plurality of discontinuous cut lines 80 may have a generally
diagonal orientation relative to the edges 12, 14, 16, 18 and may be spaced from the cut lines 50
and the edges 12, 14, 16, 18. The plurality of discontinuous cut lines 80 may be generally parallel
relative to each other. Further, there may be a first group 82 of discontinuous cut lines 80 that are
oriented in a first diagonal orientation and a second group 84 of discontinuous cut lines that are
oriented in a second diagonal orientation. The first group 82 may have an opposite diagonal
orientation from the second group 84. The first group 82 of discontinuous cut lines 80 may extend
between the third edge 16 to a center axis 90 of the sheet 10 along the first and second edges 12,
14. The second group 84 of discontinuous cut lines 80 may extend between the fourth edge 18 to
the center axis 80 of the sheet 10 along the first and second edges 12, 14. The first group and
second group 82, 84 may form an apex 92 along the center axis of the sheet 10 adjacent the first

and second edges 12, 14.

[0040] Figure 3 illustrates an embodiment of the sheet assembly 10 having a plurality of die cut

lines 50 that define a plurality of labels 60. In this embodiment, the labels 60 are defined by cut

10
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lines 50 having at least one curvilinear side 110. In the embodiment of Figure 3, the label sheet
assembly 10 may include a plurality of discontinuous cut lines 80 positioned along the matrix
portion 70. The discontinuous cut lines 80 may extend between the labels 60 and the first,
second, third, and fourth edges 12, 14, 16, 18 as illustrated. The plurality of discontinuous cut
lines 80 may each have a common length along the second edge 14. Additionally, the plurality of
discontinuous cut lines 80 may each have different lengths adjacent the first edge 12 such that
the discontinuous cut lines 80 may extend between the curvilinear side 110 of the labels 60 and
the first edge 12 of the assembly 10. The plurality of discontinuous cut lines 80 may have a
generally diagonal orientation relative to the edges and may be spaced from the cut lines 50 and
the edges 12, 14, 16, 18. The plurality of discontinuous cut lines 80 may be generally parallel
relative to each other. Further, there may be a first group 82 of discontinuous cut lines 80 that are
oriented in a first generally diagonal orientation and a second group 84 of discontinuous cut lines
that are oriented in a second generally diagonal orientation. The first group 82 may have an
opposite diagonal orientation from the second group 84, but the present teachings are not limited
to this configuration. The first group 82 of discontinuous cut lines 80 may extend between the
third edge 16 to the center axis 90 of the sheet 10 along the first and second edges 12, 14. The
second group 84 of discontinuous cut lines 80 may extend between the fourth edge 18 to the
center axis 80 of the sheet 10 along the first and second edges 12, 14. The first group and second
group 82, 84 may form an apex 92 generally along the center axis of the sheet 10 adjacent the

first and second edges 12, 14.

[0041] Figure 4 illustrates an embodiment of the sheet assembly 10 having a plurality of die cut
lines 50 that define a plurality of labels 60. In this embodiment, the labels 60 are defined by cut
lines 50 having at least one curvilinear side 110. In the embodiment of Figure 4, the label sheet
assembly 10 may include a plurality of discontinuous cut lines 80 positioned along the matrix
portion 70. The discontinuous cut lines 80 may extend between the labels 60 and the first,

second, third, and fourth edges 12, 14, 16, 18 as illustrated. The plurality of discontinuous cut

11
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lines 80 may each have a common length and be positioned between the first edge 14 and the
curvilinear side 110 of the plurality of labels 60. Additionally, the plurality of discontinuous cut
lines 80 may each have common lengths. The discontinuous cut lines 80 may have a generally
parallel orientation relative to the first edge 12. The plurality of discontinuous cut lines 80 may
also have an offset orientation relative to each other as they extend between the third edge 16 and

the fourth edge 18

[0042] Figures SA-SF illustrate a method of creating the label sheet assembly 10 with a plurality
of discontinuous cut lines 8§0. The facestock layer 20 may be provided with the adhesive layer 30
along a first side and an indicia substrate 22 along an opposite second side. The liner sheet 40
may be attached to the adhesive layer 30 of the facestock layer 40. As illustrated by Figure 5A, at
least one cut line 50 is cut into the facestock layer 40 to define at least one label 60 and a matrix
portion 70 of the facestock layer. Figure 5A illustrates an example of a known design for a label
sheet assembly. Figure 5B illustrates a reference design for a plurality of discontinuous cut lines
80. In one embodiment, the discontinuous cut lines 80 are positioned adjacent a header 120 and
footer 130 portions of the layout. The plurality of discontinuous cut lines 80 may each be
generally straight and positioned in a relatively diagonal orientation relative to the edges along
the header and footer. Figure 5C illustrates the reference design of Figure 5B positioned over the
sheet assembly of Figure 5A. In this embodiment, various adjustments may be made to the
orientation of the various cut lines and perimeter of the label sheet assembly. For example, any
perimeter strip cuts may be removed and weakened separations lines may be extended to the
edges along the perimeter of the sheet assembly. In Figure 5D, additional layout adjustments
may be made to align the discontinuous cut lines 80 with the plurality of labels 60. In particular,
the labels may be offset or positioned a dimension such as approximately 0.125” while the
weakened separation lines may be offset a different dimension such as approximately 0.0625”.
At least one discontinuous cut line may be cut within the matrix portion and may be spaced from

the cut line that defines at least one label such that the discontinuous cut line may create a zone
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of decreased bending stiffness along the matrix portion of the label sheet assembly. The label

sheet assembly may be fed into a printer to print indicia thereon.

[0043] In one embodiment, the dimensions of the first and second edges 12, 14 may be between
approximately 5 inches and 11 inches, or may be approximately 8.5 inches. The dimension of the
third and fourth edges 16, 18 may be between approximately 7 inches and 18 inches, or more
narrowly between approximately 11 inches and 14 inches. Alternately, the dimensions of the
sheet assembly 10 may include dimensions that compare to standard US paper sizes including
letter (8.5 x 11 in), legal (8.5 x 14 in), junior legal (5 x 8 in), and ledger/tabloid (11 x 17 in) sizes

or standard international paper sizes such as A, B, and C paper sizes.

[0044] As illustrated by Figures 6-10, the label sheet assembly 10 may include various
configurations having particular dimensions of facestock layers, labels, and matrix portions. The
particular arrangement of discontinuous cut lines 80 in relation to the cut lines 50 that define the
plurality of labels 60 and the matrix portion 70 provide a particular improvement over the prior
art. In particular, the configuration of discontinuous cut lines 80 as illustrated by the
embodiments of Figures 6-10 provide reduced bending stiffness of the label sheet assembly 10 as

it is being fed through a printer.

[0045] The discontinuous cut lines 80 may be spaced from one another approximately 0.5 along
the header and footer of the assembly. Additionally, the diagonal orientation of the discontinuous
cut lines 80 may be between about 30 degrees to about 60 degrees relative to the first edge 12
and more particular may be about 45 degrees from the first edge 12. As illustrated by Figure 7,
the plurality of discontinuous cut lines 80 may be spaced inwardly from the first edge 12 and the
third edge 16 about 1.125” as the plurality of discontinuous cut lines 80 may be spaced from one
another about 0.5”. The labels defined within the facestock layers may have various sizes and
configurations as illustrated by Figures 6-10 and this disclosure is not limited as such. The
diagonal orientation of the discontinuous cut lines 80 may impart reduction in bending stiffness

in the margins of the label sheet assembly 10 without concerns that the weakened matrix area
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may become too flexible and prematurely bend at an infeed area of printers. It may be likely that
discontinuous cut lines positioned generally horizontal relative to the first and second edges 12,

14 may be subject to premature bending at the infeed areas of printers.

[0046] Figure 11 is a plan view of various embodiments of label sheet assemblies 10 in
accordance with embodiments of the present disclosure. Here four (4) label sheet assemblies 10
are illustrated, each having labels 60 formed in a generally circular shape wherein each label
sheet assembly 10 includes twenty four (24) labels. However, various label shapes and amounts
are contemplated and this disclosure is not limited in this regard In these embodiments, each
label sheet 10 includes four quadrants or groups as will be further described relative to Figures
14 and 16. In each group. the discontinuous cut lines 80 may be oriented in a common diagonal
pattern along the matrix portion including along the header and footer areas as well as between
portions of the labels 60. The discontinuous cut lines 80 may be generally parallel to one another

and include various angles and spacing distances from one another.

[0047] In the first and second column of groups of the label assemblies 10 of Figure 11, the
discontinuous cut lines 80 include an angled orientation in either a first direction or an opposite
second direction relative to the edges of the assembly. Additionally, each of the discontinuous
cut lines 80 may be spaced from one another by approximately 10mm (approximately 0.47) as
the discontinuous cut lines 80 may be positioned along the matrix portion 70. There may be
about sixteen (16) discontinuous cut lines 80 being in general alignment that do not intersect
with the cut lines 50 that define the labels 60. However, any number of discontinuous cut lines

80 may be oriented in various arrangements along the matrix 70.

[0048] In the third and fourth columns of groups of the label assemblies 10 of Figure 11, the
discontinuous cut lines 80 include an angled orientation in either a first direction or an opposite
second direction. Additionally each of the discontinuous cut lines 80 may be spaced from one
another by various distances including about 10mm (0.47), 15mm (0.6”), 20mm ( 0.87), 25mm

(1.0”), 30mm (1.2”), and 35mm (1.4”) wherein each of these spacing distances are approximates.
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These spacing distances may be generally progressive along the surface of the matrix 70 wherein
each subsequent discontinuous cut line 80 may be spaced further from the last beginning at the
corner of the assembly 10. For example, there may be a discontinuous cut line 80 spaced from
the next discontinuous cut line about 10mm at a comer of the assembly 10 wherein the next
discontinuous cut line 80 is spaced 15mm, the next being 20mm, the next being 25mm and so
on. There may be about seven (7) discontinuous cut lines arranged along the matrix 70 being in
general alignment that do not intersect with the cut lines 50 that define the labels 60. However,
any number of discontinuous cut lines 80 may be used in various arrangements along the matrix

70.

[0049] The diagonal orientation of the discontinuous cut lines 80 may impart reduction in
bending stiffness in the margins of the label sheet assembly 10 without concerns that the
weakened matrix area may become too flexible and prematurely bend at an infeed area of
printers. It may be likely that discontinuous cut lines 80 may improve printer feeding as well as
improve a curling effect that may occur after a label sheet assembly has been processed through

a printer.

[0050] Figure 12 is an illustration of various sheet assemblies after having been processed
through a printer device that has been found to cause curling to label sheets. Sheet assemblies
150, 160, and 170 illustrate various embodiments of the use of discontinuous cut lines 80
positioned along the matrix 70 of various embodiments of sheet assemblies 10. Each sheet
assembly 150, 160, 170, has been passed through a printer device and experiences various
degrees of curling due to the printing process. In these embodiments, the curling effect is

upwards towards the printable surface portion of the labels 60.

[0051] Label sheet assembly 150 includes a plurality of round labels thereon and a plurality of
discontinuous cut lines 80. Sheet assembly 150 illustrates a substantial degree of curling after

having been processed through a printer device.
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[0052] Label sheet assembly 160 includes a plurality of round labels 60 thereon and ten (10)
more discontinuous cut lines 80 than label sheet assembly 150. Label sheet assembly 160
tllustrates a lesser degree of curling after having been processed through a printer device than

label sheet assembly 150.

[0053] Label sheet assembly 170 includes a plurality of round labels 60 thereon and twenty (20)
more discontinuous cut lines 80 than label sheet assembly 150. Label sheet assembly 170
illustrates a lesser degree of curling after having been processed through a printer device than
both label sheet assembly 150 and label sheet assembly 160. The configuration of the plurality of
discontinuous cut lines 80 may be arranged to improve the ability of the label sheet 10 to be
processed through a printer and reduce curling effect. This may allow processed label sheets 10
to be stacked against one another without becoming stuck or to reduce nesting between stacked
label sheets 10. Notably, the embodiments illustrated by Figures 13 through 20 improve on the
lay-flat properties experienced by the label sheet assemblies 150, 160, and 170 such that they
experienced a reduced curling effect after being processed through a printer, such as a laser

printer.

[0054] Figures 13 through 20 illustrate various additional embodiments of the sheet assembly 10
in accordance with the present disclosure. Figure 13 illustrates a sheet assembly 10 having a
plurality of die cut lines 50 that define a plurality of labels 60 along the facestock 20. The label
sheet assembly 10 may include a plurality of discontinuous cut lines 80 positioned along the
matrix portion 70. The discontinuous cut lines 80 may extend between the labels 60 and the first,
second, third, and fourth edges 12, 14, 16, 18 as illustrated. The plurality of discontinuous cut
lines 80 may be generally straight cut lines and may have a generally diagonal orientation
relative to the edges and may be spaced from the cut lines 50 and the edges 12, 14, 16, 18.
Alternatively, the plurality of discontinuous cut lines 80 may intersect the edges 12, 14, 16, 18 or
the cut lines 50. The plurality of discontinuous cut lines 80 may be generally parallel relative to

each other and have a gencrally diagonal orientation relative to the first and second edges 12, 14
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or otherwise along the feed direction of the sheet assembly 10. The label sheet 10 of Figure 13
includes a first separation line 190 that may separate the label sheet 10. The first separation line
190 may extend between the first edge 12 and the second edge 14. A second separation line 194
may also separate the label sheet 10. The second separation line 194 may extend between the
third edge 16 and the fourth edge 18. In one embodiment, as illustrated by Figure 13, the
separation lines 190, 194 are weakened separation lines with a plurality of cuts and ties. These
separation lines 190, 194 may separate through the label sheet 10 along mid points of the
respective edges. In another embodiment, as illustrated by Figure 14, the separation lines 190,
194 may be cut lines along the matrix 70 that define the perimeter of various sheets of labels that
make up the label sheet 10 and may be detached from one another to peal or otherwise dispense
labels 60 from the sheets 10 after having received indicia thereon such as through a printing
operation. These various sheets may have different groups or arrangements of the discontinuous
cut lines 80 and labels 60 as will be discussed below. In yet another embodiment, as illustrated
by Figure 15, the label sheet 10 may not include separation lines 190, 194 but may include
various quadrants having discontinuous cut lines 80 as arranged within the matrix 70 portions of
the facestock 20. The quadrants may be arranged with discontinuous cut lines 80 as described
below. Further, any quantity, shape, and type of separation lines 190, 194 may be utilized along

the label sheet 10 and this disclosure is not limited in this regard.

[0055] The label sheet 10 may include a first group 82 of discontinuous cut lines 80 that are
oriented in a first generally diagonal orientation and a second group 84 of discontinuous cut lines
that are oriented in a second generally diagonal orientation. The first group 82 of discontinuous
cut lines 80 may have an opposite diagonal orientation from the second group 84. The first group
82 of discontinuous cut lines 80 may extend between the third edge 16, the first edge 12, the first
separation cut line 190, and the second separation cut line 194 The second group 84 of
discontinuous cut lines 80 may extend between the fourth edge 18, the first edge 12, the first

separation cut line 190, and the second separation cut line 194. The first group and second group
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82, 84 may include discontinuous cut lines 80 aligned in a configuration that forms an apex 92

along the first separation cut line 190 of the sheet 10 adjacent the first edge 12.

[0056] Additionally, there may be a third group 86 of discontinuous cut lines 80 that are oriented
in the second generally diagonal orientation and a fourth group 88 of discontinuous cut lines that
are oriented in the first generally diagonal orientation. The third group 86 may have an opposite
diagonal orientation from the fourth group 88. In one embodiment, the third group 86 may have a
similar diagonal orientation as the second group 84 and the fourth group 88 may have a similar
diagonal orientation as the first group 82. The third group 82 of discontinuous cut lines 80 may
extend between the third edge 16, the second edge 14, the first separation cut line 190, and the
second separation cut line 194. The fourth group 88 of discontinuous cut lines 80 may extend
between the fourth edge 18, the second edge 14, the first separation cut line 190, and the second

separation cut line 194.

[0057] Further, as illustrated by Figures 16, 17, and 18, the label sheet 10 may include
discontinuous cut lines 80 arranged in various orientations. The facestock 20 may include
various quantities of cut lines 50 to define the labels 60 thereon. As such the various number and
size of the labels 60 may effect the quantity and arrangement of the discontinuous cut lines 80
positioned along the label sheet 10. Figure 16 illustrates an embodiment having a greater number
of discontinuous cut lines 80 than the label sheet 10 illustrated by Figure 14. Here, the first group
82 and the third group 86 may include discontinuous cut lines 80 aligned in a configuration that
forms an apex 92 along the second separation cut line 194 of the sheet 10 adjacent the third edge
16. The second group 84 and the fourth group 88 may include discontinuous cut lines 80 aligned
in a configuration that forms an apex 92 along the second separation cut line 194 of the sheet 10
adjacent the fourth edge 18. As such, the plurality of spaced discontinuous cut lines 80 of each

group may be generally aligned with each other group relative to the separation lines 190, 194,

[0058] Figure 17 illustrates an embodiment of the label sheet 10 having discontinuous cut lines

with generally progressive spacing along the surface of the matrix 70 wherein each subsequent
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discontinuous cut line 80 may be spaced further from the last. For example, there may be a
discontinuous cut line 80 spaced from the next discontinuous cut line about 10mm at a corner of
the assembly 10 wherein the next discontinuous cut line 80 is spaced 15mm, the next being
20mm, the next being 25mm and so on. There may be about seven (7) discontinuous cut lines
arranged along the matrix 70 being in general alignment that do not intersect with the cut lines
50 that define the labels 60. However, any number of discontinuous cut lines 80 may be used in

various arrangements along the matrix 70.

[0059] Figure 18 illustrates an embodiment wherein the label sheet 10 includes a plurality of
labels 60 without separation lines 190, 194. Here, the labels 60 may be aligned along a position
that generally separates the groups 82, 84, 86, and 88 and angular configuration of the
discontinuous cut lines 80 from each group. The discontinuous cut lines 80 may intersect the

edges or the labels. Also, the discontinuous cut lines may spaced from the edges and the labels.

[0060] As illustrated by Figures 19 and 20, the discontinuous cut lines 80 may be arranged in
various patterns along the matrix 70 of the label sheet 10. The discontinuous cut lines 80 may be
shaped as an intersecting pattern 82 such as crosses or as an “x” while aligned along the matrix
70 of the label sheet 10. These intersecting patterns 82 may be arranged in aligned rows or in a
scattered random orientation. Also, various sized discontinuous cut lines 80 may be used and
various number of intersection patterns 82 are contemplated. The intersecting patterns 82 may
extend along the entire matrix 70 of the label sheet 10 or only be positioned along a portion of
the label sheet 10 such as along the header or as along the footer and this disclosure is not
limited.

[0061] Although the embodiments of the present invention have been illustrated in the
accompanying drawings and described in the foregoing detailed description, it is to be
understood that the present invention is not to be limited to just the embodiments disclosed, but

that the invention described herein is capable of numerous rearrangements, modifications and

substitutions without departing from the scope of the claims hereafter. The features of each
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embodiment described and shown herein may be combined with the features of the other
embodiments described herein. The claims as follows are intended to include all modifications

and alterations insofar as they come within the scope of the claims or the equivalent thereof.
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CLAIMS

We claim:
1. A label sheet assembly comprising:

a facestock layer having at least one continuous cut line that defines at least one label and
a matrix portion wherein the facestock layer is configured to receive indicia thereon, the
facestock layer including a header and an opposite footer;

an adhesive layer;

a liner sheet layer; and

a plurality of discontinuous cut lines are generally straight cut lines provided along the
header or footer of the facestock layer wherein the discontinuous cut lines create a zone of
decreased bending stiffness along the label sheet assembly and are oriented to include a first
group of the plurality of discontinuous cut lines in a first generally diagonal orientation relative
to a feed direction of the sheet assembly and a second group of the plurality of discontinuous cut
lines are oriented in a second generally diagonal orientation relative to the feed direction of the
sheet assembly, the first group and the second group of discontinuous cut lines are aligned to
form an apex along a center axis of the facestock layer, the zone of decreased bending stiffness
including at least one weakened separation line;

wherein said discontinuous cut lines reduce lifting, shifting, or bending of the matrix
portion relative to the liner layer when the label sheet assembly is processed through a printer,
and wherein the discontinuous cut lines reduce a curling effect when the label sheet assembly is

processed through a printer.

2. The label sheet assembly according to claim 1, wherein the matrix portion extends from the at
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least one label to an edge of the label sheet assembly.

3. The label sheet assembly according to claim 1, wherein the matrix portion includes at least one

discontinuous cut line spaced from the cut line that defines at least one label.

4. The label sheet assembly according to claim 1, wherein the facestock layer is a label.

5. The label sheet assembly according to claim 1, wherein the at least one weakened separation

line divides the sheet assembly into a plurality of sections.

6. A label sheet assembly comprising:

a facestock layer having at least one continuous cut line that defines at least one label and
a matrix portion wherein the facestock layer is configured to receive indicia thereon, the
facestock layer includes a first edge with an opposite second edge, and a third edge with an
opposite fourth edge such that the edges intersect to form a generally rectangular sheet assembly
wherein the first and second edges define a feed direction such that the label sheet assembly is
configured to be fed into a conventional printer from the first edge or the second edge;

a liner sheet layer is attached to the facestock layer with an adhesive layer between the
liner sheet layer and the facestock layer; and

a plurality of discontinuous cut lines are generally straight cut lines positioned along the
matrix portion of the facestock layer to create a zone of decreased bending stiftness along the

label sheet assembly, wherein the plurality of discontinuous cut lines are positioned adjacent
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along either the first edge or the second edge and have a generally diagonal orientation relative to
the first and second edges along the feed direction of the sheet assembly;

a first group of the plurality of discontinuous cut lines oriented in a first generally
diagonal orientation and a second group of the plurality of discontinuous cut lines oriented in a
second generally diagonal orientation wherein the first group have an opposite diagonal
orientation from the second group wherein the first group of discontinuous cut lines extend
between the third edge to a center axis of the sheet assembly and the second group of
discontinuous cut lines extend between the fourth edge to the center axis of the sheet assembly,

wherein the first group and second group of discontinuous cut lines form an apex along
the center axis of the sheet adjacent to at least one of the first and second edges, wherein said
discontinuous cut lines reduce lifting, shifting, or bending of the matrix portion relative to the
liner layer when the label sheet assembly is processed through a printer, and wherein the
discontinuous cut lines reduce a curling effect when the label sheet assembly is processed

through a printer.

7. The label sheet assembly according to claim 6, wherein the discontinuous cut lines extend

between the at least one label and the first, second, third, and fourth edges.

8. The label sheet assembly according to claim 6, wherein the plurality of discontinuous cut lines
are generally straight cut lines and include a generally diagonal orientation relative to the first,

second, third, and fourth edges.
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9. The label sheet assembly according to claim 6, wherein the plurality of discontinuous cut lines

are spaced from the at least one cut line that defines the label.

10. The label sheet assembly according to claim 6, wherein the plurality of discontinuous cut

lines are generally parallel relative to each other.

11. The label sheet assembly according to claim 6, further comprising a first separation line that
extends from the first edge to the second edge and a second separation line that extends from the

third edge to the fourth edge.

12. The label sheet assembly according to claim 6, further comprising quadrants having
discontinuous cut lines arranged within the matrix portions of the facestock wherein each
quadrant includes discontinuous cut lines arranged in a first group oriented in a first generally
diagonal orientation or a second group oriented in a second generally diagonal orientation
wherein the first group of discontinuous cut lines has an opposite diagonal orientation from the

second group.
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