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(57) Abréegée/Abstract:
A blank for being formed into a container. The blank has a marginal area that includes a plurality of score lines for facilitating
forming of the blank into the container. The score lines are positioned to facilitate formation of the container. A forming tool has

features to facilitate forming the blank into the container.
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(57) Abstract: A blank for being formed into a container.
The blank has a marginal area that includes a plurality of
score lines for facilitating forming of the blank mto the
container. The score lines are positioned to facilitate for-
mation of the contamer. A forming tool has features to fa-
cilitate forming the blank into the container.
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BLANK AND FORMING TOOL FOR FORMING A CONTAINER

Cross-Reference to Related Applications

[0001] This application claims the benefit of U.S. Provisional Patent Application No.
61/242,145, filed September 14, 2009.

Incorporation by Reference

[0002] U.S. Provisional Patent Application No. 61/242,145, which was filed on August 26,

2009, 1s hereby incorporated by reference for all purposes as if presented herein in its entirety.

Background of the Disclosure

[0003] The present disclosure relates to blanks, containers, trays, constructs, forming tools

and various features to facilitate forming a container from a blank.

Summary of the Disclosure

[0004] In one aspect, the disclosure is generally directed to a blank for being formed into a
container. The blank has a marginal area that includes a plurality of score lines for facilitating
forming of the blank into the container. The score lines are positioned to facilitate formation

of the container.

[0005] In another aspect, the disclosure is generally directed to a container formed from a
blank. The container includes features that are formed by a plurality of score lines in a

marginal portion of the blank.

[0006] In another aspect, the disclosure is generally directed to a forming tool for forming a
container from a blank. The forming tool comprises a forming cavity for receiving the blank
and a punch for being at least partially received in the cavity to form the blank into the

container. The cavity has features to facilitate forming the container from the blank.

[0007] In another aspect, the disclosure is generally directed to a blank for forming a
container. The blank comprises a central portion, an outer edge, and a marginal portion
between the outer edge and the central portion. The blank comprises a radius extending from

a center of the blank to the outer edge. The marginal portion comprises a plurality of radial
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score lines having an angular spacing between respective adjacent radial score lines. The
plurality of score lines comprises at least one first score line and at least one second score
line. The at least one first score line has a first length and the least one second score line has

a second length. The first length being less than the second length.

[0008] In another aspect, the disclosure is generally directed to a tool for forming a container
from a blank. The tool comprises a first tool assembly and a second tool assembly. At least
one of the first tool assembly and the second tool assembly is moveable between an open
position wherein the blank is received between the first and the second tool assembly and a
closed position wherein the blank is formed into the container. At least one of the first and
the second tool assembly has a curved surface for forming a transition between a flange of the

container formed from the blank and a side wall of the container formed from the blank.

[0009] Those skilled in the art will appreciate the above stated advantages and other
advantages and benefits of various additional embodiments reading the following detailed

description of the embodiments with reference to the below-listed drawing figures.

10010] According to common practice, the various features of the drawings discussed below
are not necessarily drawn to scale. Dimensions of various features and elements in the
drawings may be expanded or reduced to more clearly illustrate the embodiments of the

disclosure.

Brief Description of the Drawings

10011} Figs. 1-9 show various views of various features of a blank, container, and/or forming

tool of various embodiments of the present disclosure.

(0012} Corresponding parts are designated by corresponding reference numbers throughout

the drawings.

Detailed Description of the Exemplary Embodiments

[0013] The present disclosure relates generally to various aspects of containers, constructs,
trays, materials, packages, elements, and articles, and methods of making such containers,
constructs, trays, materials, packages, elements, and articles. Although several different

aspects, implementations, and embodiments are disclosed, numerous interrelationships
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between, combinations thereof, and modifications of the various aspects, implementations,
and embodiments are contemplated hereby. In one illustrated embodiment, the present
disclosure relates to forming a container or tray for holding food items or various other
articles. However, in other embodiments, the container or tray can be used to form other non-

food containing articles or may be used for heating or cooking.

[0014] | Figs. 1-4 are a plan views of a blank 3 of various embodiments (indicated 3A-3D) that
are used to form a container 5 (Figs. 5-7) having a flange 7. In the illustrated embodiment,
each of the blanks 3 is generally circular and is for being press formed into the container 5
that, in the illustrated embodiment, is a generally circular tray. It is understood that each
blank 3 can be press-formed into the container 5 by a forming tool 9 (Figs. 8 and 9). The
forming tool 9 can be similar to and have similar features and/or components conventional
forming tools such as are disclosed in U.S. Patent Application Publication No. 2005/0109653,
the entire contents of which are incorporated herein by reference for all purposes. Also, the
forming tool 9 can have similar features and components such as the forming tool disclosed
in International Publication No. WO 2008/049048 (“the ‘048 publication”), the entire
contents of which are incorporated by reference for all purposes, or any other suitable forming
tool assembly. Also, the blanks 3 and the container 5 could be shapes other than circular
(e.g., oval, rectangular, irregular, etc) without departing from the scope of this disclosure.
The blanks 3 of the present disclosure have features that allow the container 5 made from

each blank to have a flange 7 that is a substantially uniform width around the perimeter of the

container.

[0015] The blanks 3 or container 5 can have denesting features such as any suitable denesting
feature described in the ‘048 publication or in U.S. Application No. 12/868,850, filed August

26, 2010, the entire contents of which are incorporated by reference herein for all purposes.

[0016] As shown in Fig. 1, the blanks have a machine-direction (MD) or feed direction
corresponding to the direction the blanks are conveyed as they are positioned in the tool, and
a cross-direction (CD), that is generally perpendicular to the machine-direction. The blank
3A has a central portion 11, an outer edge 13, and a marginal portion 15 between the outer
edge and the central portion. The blank 3 includes a lateral axis L1 and a longitudinal axis L2

that is generally perpendicular to the lateral axis.
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In the first embodiment, the marginal portion 15 of the blank 3 includes a plurality of
score lines 17, 19. The score lines 17, 19 are all positioned in the marginal portion 15 such
that the score lines extend generally radially from the center C of the blank (e.g., the score
lines would not intersect each other and would intersect the center of the blank 1if the score
lines were extended past the marginal portion). The score lines 17 are shorter than the score
lines 19. In one embodiment, adjacent score lines 17, 19 are spaced apart by an angle of at
least approximately 5 degrees that is uniform around the perimeter of the blank. The central
portion 11 can be substantially free of any fold lines, score line, or other line of weakening,
without departing from the disclosure. Further, the central portion 11 can have a line of
weakening to facilitate forming the blank 3 into the container 5 without departing from the

disclosure.

All dimensional information presented herein is intended to be illustrative of certain
aspects, features, etc., of various embodiments of the disclosure, and is not intended to limit
the scope of the disclosure. The dimensions of the blanks, containers, forming tools, features,
or any other dimension, can be more or less than what is shown and described in this

disclosure without departing from the scope of this disclosure.

As shown in the first embodiment, the blank 3A has a diameter D1 of at least
approximately 6.687 inches, the central portion 11 has a minimum diameter D2 between
respective ends of the score lines 19 of at least approximately 3.590 and a maximum diameter
D3 between respective ends of the score lines 17 of at least approximately 3.932 inches. In
the embodiment of Fig. 1, the shorter score lines 17 have a length L1 of at least
approximately 1.3775 inches and the longer score lines 19 have a length L2 of at least
approximately 1.5485 inches, making the minimum radial length of the marginal portion 15
the length L1, and the maximum radial length of the marginal portion the length L2. In the
embodiment of Fig. 1, the blank 3 has 72 score lines 17, 19, each respectively spaced apart by
an angle Al of approximately five degrees, but more or less than 72 score lines could be

provided and the angle A1l could be more or less than five degrees.

In one embodiment, the score lines 19 are at least about 5 percent longer than the
score lines 17, in another embodiment, the score lines 19 can be at least about 10 percent
longer than the score lines 17, and in yet another embodiment, the score lines 19 can be at

least about 12 percent longer than the score lines 17.
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In the embodiment of Fig. 2, the blank 3B has a larger diameter D4 than the diameter
D1 of blank 3A, the central portion 11 has a minimum diameter D35 that is the same as the
minimum diameter D2 of the blank 3A, and the central portion has a maximum diameter D6
that 1s the same as the maximum diameter D3 of the blank 3A. The score lines 37, 39 of the
blank 3B are longer than the score lines 17, 19 of the blank 3A . In the embodiment of Fig. 2,
the blank 3B has a diameter D4 of at least approximately 6.937 inches, the score lines 37 have
a length L3 of at least approximately 1.50235 inches, and the score lines 39 have a length L4 of
at least approximately 1.67335 inches. The blank 3B includes 72 score lines 37, 39 at an equal

5 degree angular spacing A2 between adjacent score lines.

In the embodiment of Fig. 3, the blank 3C has a diameter D7 that is equal to the
diameter D1 of the blank 3A, the central portion 11 has a minimum diameter D8 that is the
same as the minimum diameter D2 of the blank 3A, and the central portion has a maximum
diameter D9 that is the same as the maximum diameter D3 of the blank 3A. The marginal
portion 15 of the blank 3C includes score lines 47, 49. The score lines 47, 49 have a
respective length LS5, L6 that is equal to the corresponding length L1, L2 of a respective score
line 17, 19 of the blank 3A of the first embodiment. In the third embodiment, the blank 3C
Includes a greater number and different arrangement of the score lines 47, 49. The blank 3C
has cross-direction portions 21, 23 of the marginal portion 15 at respective opposite sides of
the blanks. The cross-direction portions 21, 23 each includes score lines 47, 49 that are more
closely spaced than the previous embodiments. In the embodiment of Fig. 3, each cross-
direction portion 21, 23 includes 29 score lines 47, 49 that are spaced apart at an equal 3.21

degree spacing A3 between adjacent score lines.

In the embodiment of Fig. 3, the blank 3C has machine-direction portions 25, 27 of
the marginal portion 15 that includes the longer score lines 49 that are spaced apart a greater
distance than the spacing of the previous embodiments. In one embodiment, the machine-
direction portions 25, 29 are free from the shorter score lines 47. In the illustrated
embodiment, the score lines 49 in the machine-direction portions 25, 27 of the blank 3C are
spaced apart at an equal 5.71 degree spacing A4 between adjacent score lines. Each of the
machine-direction portions 25, 27 includes 15 score lines 49 so that the blank 3C includes a
total of 88 score lines (15 in each machine direction portion 25, 27 and 29 in each cross-

direction portion 21, 23).
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[0024] In the embodiment of Fig. 4, the blank 3D has a diameter D10 that is equal to the
diameter D2 of the blank 3B of the second embodiment, and the score lines 57, 59 have
respective lengths L7, L8 that are the same length as the length L3, L4 of the score lines 37,
39 of the blank 3B of the second embodiment. The central portion 11 has a minimum
diameter D10 that is the same as minimum diameter D2 of the blank 3A, and the central
portion has a maximum diameter D11 that is the same as the maximum diameter D3 of the
blank 3A. The blank 3D has cross-direction portions 81, 83 and machine-direction portions
85, 87 that are similar to the portions 23, 23 and 25, 27 of the blank 3C of the third
embodiment in that the cross-direction portions 81, 83 each include 29 score lines 57, 39,
with an equal 3.21 degree spacing A5 between respective adjacent score lines. The machine-
direction portions 85, 87 each include 15 score lines 79, with an equal 5.71 degree spacing A6

between respective adjacent score lines.

[0025] The score lines 17, 19, 37, 39, 47, 49, 57, 59 of the blanks 3A, 3B, 3C, 3D can be
otherwise shaped, arranged, and/or configured without departing from the scope of this
disclosure. In one embodiment, the blank 3 comprises 18 point paperboard having a
thickness of approximately .018” (0.46 mm), but the blank 3 could have a larger or smaller
thickness or could comprise other materials. All of the dimensional information presented
herein is intended to be illustrative of certain aspects of the disclosure and is not intended to
limit the scope of the disclosure, as various other embodiments of the disclosure could

include dimensions that are greater than or less than the dimensions included herein.

[0026] Figs. 5-7 show various views of the container 5 formed from a respective one ot the
blanks 3. The container 5 comprises a generally flat bottom wall 133, a bottom corner 135
that connects the bottom wall to an annular side wall 137, an upper corner 139 that connects
the side wall 137 to the flange 7, and an outer radial edge 141. The bottom wall 133 and side
wall 137 at least partially define an interior space 145 of the container 5. The container 5
could be otherwise shaped, arrange, configured, and/or dimensioned without departing from

this disclosure.

[0027] As shown in Figs. 8 and 9, the forming tool 9 comprises a cavity block 151 that 1s part
of a lower tool assembly 152, and a punch or nose 153 that is part of an upper tool assembly
154. The cavity block 151 has a bottom wall 155, a lower corner 157 that connects the

bottom wall to an annular side wall 159, an upper corner 161 that connects the sidewall to an
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upper surface 163. The bottom wall 155, lower corner 157, annular side wall 159, upper
corner 161 form a recess 164 in the cavity block 151 below the upper surface 163. The upper
surface 163 supports the flange 7 when the punch 153 has been received into the recess 164
of the cavity block 151 to form the blank 3 into the container 5. The recess 164 and upper
surface 163 of the cavity block 151 are generally shaped to correspond with the desired shape

of the container 5.

[0028] The upper corner 161 is a rounded surface between the flat upper surface 163 and the
flat side wall surface 159 that has an increased radius to minimize forces that occur when the
blank 3 is pulled over the upper corner of the forming tool 9 during formation of the container
5 from the blank. The upper corner 161 forms the upper corner 139 of the container 5 that
connects the flange 7 to the side wall 137. In one embodiment the upper corner 61 has a

radius R of at least approximately 0.05 inches, and preferably at least about 0.062 inches.

[0029] ~In one embodiment, the blank 3 is formed into the container by conveying a blank in
the machine direction MD and placing the blank in the forming tool 9 when the lower tool
assembly 152 and upper tool assembly are in a separated or open position. The forming tool
9 1s used to press form the blank 3 into the container 5 by moving the tool assemblies 152,
154 together, to a closed position (Figs. 8 and 9), in a manner such that the punch 153 is
pressed against the blank 3 to force the blank into the cavity 164 of the cavity block 151.
When the flat blank 3 is pressed into the cavity 154 and formed into the three-dimensional
container 5 by closing the forming tool 9, the score lines 17, 19, 37, 39, 47, 49, and 57, 59
facilitate forming the flat blank into the three-dimensional container in the forming tool 9.
The score lines 17, 19, 37, 39 47, 49, 57, and 59 allow formation of the marginal portion 15
of the blank 3 into the side wall 137 and flange 7 of the container 5. The flange 7 is formed
by being pressed between the nose 153 and the flat upper surface 163 of the cavity block 151.
The stiffness of the paperboard material of the blanks 3A, 3B is approximately twice as great
In the cross-direction areas as the machine-direction areas. Since the paperboard stiffness is
generally weaker in the machine-direction, the blanks 3A, 3B can be subjected to twice the
elongation in the machine-direction areas as compared to the cross-direction areas when the

blanks 3 are press-formed into the container 5.
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[0030] The blank 3C has an increased number of score lines 47, 49 in the cross-direction
portions 21, 23 of the marginal area 15 of blank 3C and a decreased spacing A3 between the
score lines 47, 49 in the cross-direction areas 21, 23. Also, the blank 3C has an increased
spacing A4 between the score lines 49 in the machine-direction portions 25, 27. In the
illustrated embodiment, each cross-direction area 21, 23 has fourteen first score lines 47 and
fifteen second score lines 49, and each machine direction area 25, 27 has fifteen second score
lines 49 and zero first score lines 47. Similarly, the blank 3D has an increased number of
score lines 57, 59 in the cross-direction portions 81, 83 of the marginal area 15 of the blank
3D and a decreased spacing A5 between the score lines 57, 59 in the cross-direction areas.
Further, the blank 3D has an increased spacing A6 between the score lines 59 in the machine-
direction portions 85, 87. The arrangement and positioning of the score lines 47, 49 and 57,
59 in a respective blank 3C, 3D, promotes a uniform width of the flange 7 when the blanks
3C, 3D are formed into the container 5. The stiffness of the blanks 3C, 3D in the cross-
direction portions 21, 23, and 81, 83 is reduced by the increased number and closer spacing
of the score lines 47, 49, and 57, 59 so that the cross-direction portions will have increased
elongation when the blanks are formed into the container J. The stiftness of the blanks 3C,
3D in the machine-direction portions 25, 27, and 85, 87 is increased as compared to the cross-
direction portions 21, 23, and 81, 83, because the machine direction portions 25, 27, and 83,
87 have a decreased number and larger spacing of the first score lines 49, 59, so that the
machine-direction portions will have decreased elongation as compared to the cross-direction

portions when the blanks are formed into the container 5.

[(0031] Also, the radius R of the upper corner 161 of the cavity 151 of the forming tool 9 1s
increased to minimize the creation of bending forces that will occur when the blanks 3 are
formed into the container 5. The forming tool 9 can have other features to facilitate forming
of the container 5 from any of the blanks 3A, 3B, 3C, 3D without departing from the scope of

this disclosure.

[0032] In one aspect, for example, any of the blanks 3A, 3B, 3C, 3D can comprise
paperboard having a basis weight of from about 60 to about 330 Ibs/ream, (about 27 to about

148 Kg/ream wherein a ream equals 3,000 ft2 or 279 m2), for example, from about 80 to
about 140 Ibs/ream (about 36 Kg/ream to about 63 Kg/ream). The paperboard generally may

have a thickness of from about 6 to about 30 mils, for example, from about 12 to about 23
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mils. In one particular example, the paperboard has a thickness of at least about 12 mils.
Any suitable paperboard may be used, for example, a solid bleached or solid unbleached
sulfate board, such as SUS® board, commercially available from Graphic Packaging
International. In another aspect, where a more flexible construct is to be formed, the blank
may comprise a paper or paper-based material generally having a basis weight of from about
15 to about 60 lbs/ream (about 6.75 Kg/ream to about 27 Kg/ream), for example, from about
20 to about 40 lbs/ream (about 9 Kg/ream to about 18 Kg/ream). In one particular example,
the paper has a basis weight of about 25 Ibs/ream (about 11 Kg/ream).

[0033] Optionally, one or more portions of the blank or other constructs described herein or
contemplated hereby may be coated with varnish, clay, or other materials, either alone or in
combination. The coating may then be printed over with product advertising or other
information or images. The blanks or other constructs also may be selectively coated and/or
printed so that less than the entire surface area of the blank or substantially the entire surface

area of the blank may be coated and/or printed.

[0034] The foregoing description illustrates and describes various embodiments of the
present disclosure. As various changes could be made in the above construction without
departing from the scope of the disclosure, it is intended that all matter contained in the above
description or shown in the accompanying drawings shall be interpreted as illustrative and not
in a limiting sense. Furthermore, the scope of the present disclosure covers various
modifications, combinations, and alterations, etc., of the above-described embodiments.
Additionally, the disclosure shows and describes only selected embodiments, but various
other combinations, modifications, and environments are contemplated and are within the
scope of the inventive concept as expressed herein, commensurate with the above teachings,
and/or within the skill or knowledge of the relevant art. Furthermore, certain features and
characteristics of each embodiment may be selectively interchanged and applied to other

illustrated and non-illustrated embodiments without departing from the scope of the

disclosure.
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What is claimed is:

I. A blank for forming a container, the blank comprising:

a central portion;

an outer edge; and

a marginal portion between the outer edge and the central portion, the blank
comprising a radius extending from a center of the blank to the outer edge, the marginal
portion comprising a plurality of radial score lines having an angular spacing between
respective adjacent radial score lines,

the plurality of score lines comprising at least one first score line and at least one
second score line, the at least one first score line having a first length and the least one second

score line having a second length, the first length being less than the second length.

2. The blank of claim 1 wherein the blank has a machine direction corresponding to
the feed direction of the blank into a forming tool and a cross-direction that is perpendicular
to the machine direction, the marginal portion has a first cross-direction portion at one cross-
directional end of the blank, a second cross-direction portion at a second cross-directional end

of the blank, a first machine-direction portion at one machine directional end of the blank,

and a second machine-direction portion at a second machine-directional end of the blank.

3. The blank of claim 2 wherein the blank comprises weakening features in each of
the first cross-direction portion and the second cross-direction portion for weakening the
blank to promote stretching of the blank in the first cross-direction portion and the second

cross-direction portion.

4. The blank of claim 3 wherein the blank comprises strengthening features in each of

the first machine-direction portion and the second machine direction portion for strengthening

the blank to resist stretching of the blank in the first machine-direction portion and the second

machine direction portion.

5. The blank of claim 4 wherein the weakening features comprise the plurality of
score lines, each of the at least one first score line being adjacent to and spaced apart from a

respective one of the at least one second score line by a first angular spacing.

10
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6. The blank of claim 5 wherein the strengthening features comprise the plurality of
second score lines that are located in the first machine-direction portion and the second
machine direction portion, each of the second score lines being adjacent to another of the
second score lines and being spaced apart from a respective one of the second score line by a
second angular spacing, the second angular spacing being greater than the first angular

spacing.

7. The blank of claim 6 wherein the strengthening features are free from any of the
first score lines in the first machine-direction portion and the second machine-direction

portion.

8. The blank of claim 4 wherein the weakening feature comprises a plurality of first
and second score lines in the first and second cross-direction portions, the first cross-direction
portion having the same quantity of first and second score lines as the second cross-direction

portion.

9. The blank of claim 8 wherein the strengthening feature comprises a plurality of
second score lines in the first machine-direction portion and a plurality of second score lines
in the second machine-direction portion, the first machine-direction portion having the same

quantity of second score lines as the second machine-direction portion.

10. The blank of claim 9 wherein the first machine-direction portion and the second

machine direction portion are free of any first score lines.
11. The blank of claim 10 wherein the quantity of first and second score lines in each
of the first and second cross-direction portion is greater than the quantity of second score

lines in each machine-direction portion.

12. The blank of claim 1 wherein each of the first score line and the second score line

extend from the outer edge of the blank to a location adjacent the central portion of the blank.
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13. A container formed from the blank of claim 12, the container comprising:

a bottom wall formed from the central portion;

a side wall extending upwardly from the bottom wall and being formed from at least a
portion of the marginal portion of the blank; and

a flange extending laterally outward from the side wall and being formed from at least

a portion of the marginal portion of the blank.

14. The container of claim 13 wherein bottom panel is generally circular and the

container is a tray with the top surface of the flange corresponding to a top surface of the tray.

15. The container of claim 13 further comprising an upper corner that connects the
side wall to the flange, the upper being a curved portion of the container that extends between

respective tlat surfaces of the flange and the side wall.

16. A tool for forming a container from a blank, the tool comprising:

a first tool assembly; and

a second tool assembly,

at least one of the first tool assembly and the second tool assembly being moveable
between an open position wherein the blank is received between the first and the second tool
assembly and a closed position wherein the blank is formed into the container,

at least one of the first and the second tool assembly has a curved surface for forming

a transition between a flange of the container formed from the blank and a side wall of the

container formed from the blank.

1'7. The tool of claim 16 wherein the first tool assembly comprises a nose having an
external surface shaped to generally correspond to at least a portion of the container and the
second tool assembly comprises a cavity block having a recess shaped to correspond with at
least a portion of the container, the nose and the cavity block cooperating to form the

container from the blank when the nose is at least partially received in the cavity block.

12
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18. The tool of claim 17 wherein the recess of the cavity block is formed by an
external surface of the cavity block that generally corresponds to the shape of the container,

the external surface comprises a bottom surface and a side surface extending upwardly from

the bottom surface.

19. The tool of claim 18 wherein the cavity blank comprises a substantially flat upper

surface, the curved surface connecting the side surface and the flat upper surface.

20. The tool of claim 19 wherein the curved surface has a radius of at least about 0.05

inches.

13
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