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(57) ABSTRACT

A high strength, flexible, foldable and printable sheet, such
as a label sheet or cardstock, 1s provided with a line of weak-
ness. The sheet has maximum dimensions greater than that
of a box 1nto which the sheet 1s to be located, and 1s therefore
folded flat to fit into the box. The sheet 1s later removed, and
may be printed in a laser or ink jet printer or copier. The
sheet 1s formed to have a tensile strength of at least 4.5 or 5.0
or more kilograms, across the line of weakness, so that 1t will
reliably feed through an oflice type printer or copier.

8 Claims, 2 Drawing Sheets
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HIGH STRENGTH, FLEXIBLE, FOLDABLE
PRINTABLE SHEET TECHNIQUEL

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

This invention relates to printable sheets which are to be
tolded tlat and, following extended storage, may be unfolded
and reliably printed.

BACKGROUND OF THE INVENTION

Certain types of children’s book, game, or toy products
may include card stock or label sheets, such as 812x11-inch
sheets or A-4 size sheets which are stored 1n boxes for sub-
stantial periods of time, and then printed 1n a laser or ink jet
printer. Typical size boxes for the children’s products are
1014x9%x134 1nches, or 912x8x1V2 1nches, for specific
examples; and they are often not large enough to take a
normal 8%2x11-inch (or A-4 size) card stock or label sheet,
with the sheets lying flat.

Commercially available card stock and label sheets may
be folded, and some label sheets even have perforations
extending through both the face stock and the “liner” or
release coated backing sheet. However, when conventional
label sheets are folded to fit into boxes, such as those men-
tioned above, they may not have suificient flexibility to eas-
1ly be folded flat. Further, a number of conventional label
sheets or card stock sheets may be included in children’s
products and firmly folded flat and compacted to fit into the
box. In addition, they may be stored for long periods of time.
Following this sequence of events, conventional sheets of
these types may not have suificient flexibility to be unfolded
and then have suflicient strength to be reliably printed in a
laser printer or an 1nk jet printer.

Thus, on the one hand, conventional label sheets with
transverse perforations through both the face stock and the
release coated backing may 1nitially not easily fold as flat as
would be desirable; and then 11 folded very flat and held flat
for substantial periods of time, the label sheets may be
creased or may tear at the perforation line, and therefore not
reliably feed, as full sheets, through laser or 1nk jet printers.

SUMMARY OF THE INVENTION

One object of the present inventor 1s to provide a label
sheet which may readily be folded extremely flat for
extended periods of time, and which may subsequently be
unfolded and reliably printed 1n an ink jet or laser printer.
Another object of the mvention 1s to provide a label sheet
which may be reliably printed, and subsequently folded fully
flat for inclusion 1n a product package.

In accordance with one illustrative example of the
invention, the foregoing object may be achieved by the use
of a label sheet assembly, including a face stock layer and a
release coated backing for liner layer, with pressure-
sensitive adhesive between the two layers, and with a fold
line formed in the assembly along perforations in the liner,

and with a narrow strip of the face stock being removed over
the fold line.

A corresponding method includes the step of folding one
or more of the label sheet assemblies as described 1n the
foregoing paragraph, folding them to place them in a box
suitable for selling a product, including the sheet assembly
or assemblies, and subsequently opening the boxes, unfold-
ing the label sheets, and using a laser or ink jet printer to
print on the unfolded label sheets.
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In accordance with a further aspect of the invention, a
label sheet assembly including a face stock layer and a
release coated backing layer, with an intermediate layer of
pressure-sensitive adhesive, may be provided with a high-
strength, highly flexible fold line so that the laminated sheet
may be readily folded tully flat but may be unfolded for easy
teeding through a laser or ink jet printer before and/or after
folding.

In the development of the invention, 1t was found that
certain types of perforations would weaken the sheets of
labels or card stock unduly, when the sheets were folded
along the perforation lines, and then unfolded for printing.
When the unduly weakened sheets were fed through a
printer, the sheets would sometimes separate at the fold
lines, or the label face stock would come loose from the
release coated backing sheets, so as to jam the printer or
copier.

To determine the degree of weakening, the invention used
an electromechanical tensile testing machine 1dentified as an
INSTRON 4301 tensile testing machine, available from
Instron Company, 100 Royall Street, Canton, Mass. 02021.
With the sheets being gripped on opposite sides of the line of
weakness, the force required for separating the sheet along
the line of weakness, 1s measured.

Using the tensile strength testing machine, various types
of card stock and label sheet perforations were tested follow-
ing folding and unfolding, and the results of the tests were
related to the subsequent success and jamming ol copier or
laser or ink jet printer action with the sheets under consider-
ation. One currently popular type of perforations is known as
microperforations, using ties which are less than 0.01-inch
in width. The cuts between the ties may range from about
ls-inch to less than 0.01-inch. These microperforations
formed a weakened line across a sheet which was greatly
weakened by a fold along the perforations, so that the sheets
required less than 1 or 2 kilograms of force for separation,
and these weakened sheets did not print reliably following
folding and unfolding.

Label sheets using a backing sheet or liner such as
S0-pound release coated liner stock were also tested. When
the designation “30-pound stock™ 1s used, reference 1s made
to the weight of 500 sheets of paper, 26 inches by 36 inches
in size. The liner was made by Boise and coated by Rhine-
lander. The backing sheet was perforated using V1s-inch cuts
and Vis-inch ties. A narrow strip of the label face stock
extending over the perforations in the liner was removed.
The liner was very flexible and could easily be folded flat 1n
either direction. Following folding, the sheet had a strength
of about 18.5 kilograms across the line of perforations.
These label sheets reliably feed through copiers, laser
printers, and 1nk jet printers following folding flat and subse-
quent unfolding.

Tests were also conducted using label sheets having speci-
fications as set forth above, without removing a strip of face
stock. In this case, the line of weakness mmvolved perfora-
tions 1n which the cuts were 342-inch long and the ties were
lA2-1nch 1n length, through both the face stock and the liner.
Following folding and unfolding, the perforated sheet had a
strength of about 5.2 kilograms to about 6.6 kilograms. Reli-
able printing and copying resulted, using this label stock.

Card stock referenced as 100-pound text stock was simi-
larly perforated using 3432-inch cuts and 42-inch ties, with
similar tensile strength and favorable copying results, fol-
lowing folding and unfolding.
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Tests were made using other sheet perforations. In
general, 1n order to have reliable printing, the tensile strength
along the weakened line was above 4.5 kilograms, and was
preferably above 5.0 kilograms.

In accordance with a preferred method of the ivention,
therefore, sheets of label stock or card stock are perforated
or otherwise weakened along a fold line to increase
tflexibility, but with adequate ties or residual sheet material to
provide a tensile strength of at least 4.5 or 5.0 kilograms
alter folding flat and subsequent unfolding. The sheets are

folded flat, placed 1n a box, and are subsequently printed
with the sheets unfolded.

Accordingly, the sheets must have sulficient flexibility
that they readily fold very flat, for inclusion 1n the boxes
mentioned above and, following unfolding, have the levels
of strength mentioned above.

The sheets may be card stock or label sheets, including
face stock adhesive and release coated backing. Further, as
noted above, a strip of the face stock may be removed along
the fold line to increase tlexibility.

Other objects, features and advantages of the invention
will become apparent from a consideration of the following
detailed description, and the accompanying figures.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 1s a diagrammatic showing of a label sheet, with
one of the labels 1n the process of being removed from the
sheet:

FIG. 2 15 a top plan view of a laminated label sheet with a
series of circular die-cut labels, and with a narrow strip hav-
ing been removed at a fold line extending across the sheet;

FIG. 3 1s a partial cross-sectional view taken along lines
3—3 of FIG. 2;

FI1G. 4 indicates schematically the removal of a label sheet
which has been folded, from a box;

FIG. 5 shows a printer through which the unfolded label
sheet of FIG. 4 1s fed 1n order to be printed; and

FIG. 6 1s a cross-sectional view of an alternative embodi-
ment of the invention.

DETAILED DESCRIPTION OF PR
EMBODIMENTS

(L]
Y

ERRED

Referring more particularly to the figures, FIGS. 1-3
show a label sheet 12 including a top face stock sheet 14, and
a bottom release coated backing sheet 16. As best shown 1n
FIG. 3, a layer of pressure-sensitive adhesive 18 1s provided
between the face stock 14 and the release coated backing 16.
In FIG. 1, one of the pressure-sensitive labels 20 1s shown
being removed from the laminated sheet 12. In FIG. 1, the
circular line 22 represents the die cut through the face stock,
but not through the release-coated backing sheet.
Incidentally, the backing sheet 16 1s normally coated with a
thin release layer of a material such as silicone, so that upon
removal of the label, as shown i1n FIG. 1, the pressure-
sensitive adhesive 18 will adhere to the label, and will
release from the backing sheet.

FIG. 2 1s a top plan view of the sheet 12 showing the die
cut labels 20. Also shown 1n all of FIGS. 1, 2 and 3 1s the line
of weakness 24 which permits folding of the label sheet to
more easily fit into a box having maximum dimensions
which are less than the size of the sheet. As shown 1n FIGS.
1, 2, and 3, the line of weakness includes perforations 26
which extend through the release-coated backing sheet 16,
and also mvolves the removal of a strip of the face stock 14
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4

extending across the sheet so as to permit easier folding
about the line of perforations 26 in the backing sheet. The
dash dot lines 28 1n FIG. 3 indicates the relative ease with
which the two portions of the sheet 12 may be bent about the
line of weakness 24. Also shown 1n FIG. 3 are the die cut
lines 22 extending through the face stock, but not through
the release coated backing sheet. Incidentally, in the cross-
sectioned views, the thickness of the layers 1s exaggerated 1n
order to bring out more clearly the details of the construc-
tions.

Referring now to FIG. 4, a label sheet 12' 1s shown having,
been removed from the box which includes the main box
portion 34 and the lid 36. As mentioned above, typical size
boxes for children’s products are 10%4"x9"x134", or 915"x
8"x 112", for specific examples. Of course, with normal label
sheets being 8% inchesx11 inches 1n size, they must be

folded 1n other to fit flat 1n the box 34, 36. Similarly, A4

paper, which 1s nearly the same size as the 84"x11" size
sheets, will not fit within the boxes under consideration,

without folding.

Several of the label sheets, such as label sheet 12, are
tolded very flat and included in boxes such as the box 34, 36,
along with other 1items making up a game or toy package.
Following removal of the label sheets, they may be fed
through a printer or copier such as that shown at reference
numeral 38 in FIG. 5, with the label sheet 12" being ready
for insertion 1nto the printer or copier.

FIG. 6 1s a partial cross-sectional view of an alternative
label sheet 42 including a face stock sheet 44 and a release
coated backing sheet 46 separated by pressure-sensitive
adhesive layer 48. The weakened fold line for the sheet 42 1s
accomplished by a line of perforations 50 which extend
across the sheet 1n a manner similar to the line of weakness
24 1n FIG. 2. However, 1n the embodiment of FIG. 6, both
the face stock and the release-coated backing sheet are per-
forated together, and no strip of the face stock 1s removed, as
in the showing of FIGS. 1 through 3. It may also be noted
that the die cuts 52, as shown in FIG. 6, permit the ready
separation of labels from the backing sheet. The perforations
50 may involve 342 inch cuts and %32 inch ties, as mentioned
above, or other combinations of cuts and ties, providing sui-
ficient flexibility so that the sheets may be folded fully flat,
and then have at least 4.5 to 5 or more kilograms of strength,
so that they will reliably feed through a copier or printer.

In the foregoing specification, certain specific embodi-
ments of the mvention, and certain specific constructions
have been disclosed relative to the size and construction of
the laminated label sheets, and the nature of the line of weak-
ness. It 1s to be understood that varniations in the type of
sheets which may be used, and 1n the nature of the lines of
weakness, are contemplated. Thus, 1n addition to the specific
dimensions and the size of the cuts and ties for perforations,
other combinations of cuts and ties, or other weakening con-
figurations which provide the necessary flexibility and
strength as disclosed herein may be employed. Thus, for
example, but not of limitation, instead of perforations, the
sheets may be die cut partially through the thickness of the
sheets to provide the same flexibility and strength param-
cters as discussed hereinabove. Also, sheets 82 inches by 14
inches may be used; and, more generally, any sheet material
having a maximum dimension greater than that of the box or
container for the sheets, may be used. Accordingly, the
present invention 1s not limited to the specific embodiments
and dimensions disclosed hereinabove.
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What 1s claimed 1s:
1. A method comprising the steps of:

preparing a discrete label sheet assembly having a [width]
size of [approximately] ore of 814 inches|, and a length
of approximately] by 11 inches], said] and A4, the label 5
sheet assembly including label face stock, pressure-
sensitive adhesive and a release-coated backing sheet,
[said] #:e sheet [being provided with] Zaving a high-
strength, high-flexibility fold line extending across the
width of [said] #2ze sheet assembly; [said] #/e fold line 10
including perforations in [said] #ke backing sheet hav-
ing substantially equal length cuts and ties, and [said]
the Tace stock having a narrow strip encompassing
[said] /e fold line removed from [said] t2e assembly;

folding [said] tke label sheet assembly along [said] the '°
fold line;

placing [said] ¢4e sheet assembly in a box having a maxi-
mum dimension less than 11 inches:

removing [said] #ze folded label sheet assembly from
[said] t/2e box; and

printing onto [said] tke label sheet assembly in an ink jet
printer or a laser printer;

20

whevrein the sheet assembly is prepared so as to have a
tensile strength across the perforated fold line of at 75
least 4.5 kilograms.

2. A method as defined 1n claim 1 including the further
step of applying printed labels to additional material pro-
vided in [said] #ze box.

[3. A method as defined in claim 1 wherein the sheet is 30
prepared so as to have a tensile strength across the perforated
fold line of at least 4.5 kilograms.]

4. A method comprising the steps of:

preparing a printable sheet having a [width] size of
[approximately] orne of 8% inches[, and a length of 35
approximately 11 inches, said] by 11 inches, 8> inches
by 14 inches, and A4, the sheet being provided with a
weakened high-strength, high-flexibility fold line
extending across the width of [said] #ze sheet [assem-
bly]; [said] #2e sheet having a tensile strength across 40
[said] #e weakened fold line following folding and
unfolding of at least 4.5 kilograms; [said] ¢2e weakened
fold line providing suificient tlexibility to permait fold-
ing [said] tze sheet flat along [said] /e fold line;

folding [said] #:e sheet along [said] #2ze fold line; 45

placing [said] tze folded sheet in a box having a maximum
dimension less than 11 inches;

removing [said] the sheet from [said] ¢4e box; and

printing onto [said] #2ze sheet in an ink jet printer or a laser
printer;

50

wherein the printable sheet is prepared as a label sheet
having face stock, a release coated backing sheet, and
laver of pressure-sensitive adhesive between the face
stock and the backing sheet; and 55

wherein the sheet is prepared by including the step of

removing a strip of the face stock along the fold line.

[5. A method as defined in claim 4 wherein said printable
sheet 1s prepared as a label sheet having face stock, a release
coated backing sheet, and a layer of pressure-sensitive adhe- ¢
sive between the face stock and the backing sheet.]

[6. A method as defined in claim 5 wherein said sheet is
prepared by including the step of removing a strip of said
face stock along said fold line.]

7. A method comprising the steps of: 63

preparing a discrete label sheet assembly having a prede-
termined width and a predetermined length, [said] #:e

6

label sheet assembly including label face stock,
pressure-sensitive adhesive and a release-coated back-
ing sheet; [said] #2e sheet [being provided with] LZaving
a high-strength, high-flexibility fold line extending
across the width of [said] #ze sheet assembly; [said] #ze
fold line including perforations in [said] tze backing
sheet having substantially equal length cuts and ties,
and [said] #%e face stock having a narrow strip encom-
passing [said] the fold line removed from [said] the
assembly;

folding [said] t2e label sheet assembly along [said] t4e
fold line:

placing [said] the folded label sheet assembly in a box
having a maximum dimension less than [said] #ze pre-
determined length;

removing [said] #ze label sheet assembly from [said] t%e
box; and

printing onto [said] #ze sheet in an ink jet printer or a laser
printer;

wherein the sheet is preparved so as to have a tewmsile
strength across the perforated fold line of at least 4.5
kilograms; and

including the further step of applving printed labels to

additional material provided in the box.

[8. A method as defined in claim 7 including the further
step of applying printed labels to additional material pro-
vided in said box.}

[9. A method as defined in claim 7 wherein the sheet is
prepared so as to have a tensile strength across the perforated
fold line of at least 4.5 kilograms.]

[10. A method comprising the steps of:

preparing a printable sheet having a predetermined width

and a predetermined length, said sheet being provided
with a weakened high-strength, high-flexibility fold
line extending across the width of said sheet assembly;
said sheet having a tensile strength across said weak-
ened fold line following folding substantially flat and
unfolding, of at least 4.5 kilograms; said weakened fold
line providing suilicient flexibility to permit folding
said sheet flat along said fold line;

folding said sheet along said fold line;

placing said folded sheet 1n a box having a maximum
dimension less than said predetermined length;

removing said sheet from said box; and

printing onto said sheet 1n an ink jet printer or a laser

printer. ]

[11. A method as defined in claim 4 wherein said printable
sheet 1s a label sheet having a face stock, a release coated
backing sheet; and an intermediate layer ol pressure-
sensitive adhesive.]

[12. A method as defined in claim 11 wherein said sheet is
prepared by including the step of removing a strip of said
face stock along said fold line.]

[13. A method as defined in claim 11 wherein said method
includes preparing the sheet approximately 11 inches 1n
length.]

[14. A method comprising the steps of:

preparing a printable sheet having a predetermined width
and a predetermined length, said sheet being provided
with a weakened high-strength, high-flexibility fold
line extending across the width of said sheet assembly;
said sheet having a tensile strength across said weak-
ened fold line following folding and unfolding of at
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least 4.5 kilograms; said weakened fold line providing
suificient flexibility to permit folding said sheet flat
along said fold line;

folding said sheet along said fold line;
5

placing said folded sheet 1n a box having a maximum
dimension less than said predetermined length;

removing said sheet from said box; and

manipulating said sheet without separating the sheet

along said lines of weakness.}

[15. A method as defined in claim 14 wherein said print-
able sheet 1s prepared as a label sheet having face stock,
pressure-sensitive adhesive and a release coated backing
sheet.}

[16. A method as defined in claim 15 wherein said sheetis 5
prepared by including the step of removing a strip of said

face stock along said fold line.]

[17. A method as defined in claim 14 including the step of
printing on said sheet following removal from the box and
unfolding.]

[18. A method as defined in claim 14 including the step of
printing on said sheet before placing the sheet in said box.]

[19. A method as defined in claim 14 wherein said prepar-
ing step includes forming said fold line to have a strength
across said fold line of at least 5.0 kilograms.}

20. A method comprising the steps of.

20

25

preparing a discrete label sheet assembly having a size of
one of 812" by 11", 84" by 14" and A4, the label sheet
assembly including label face stock, pressure-sensitive
adhesive and a release-coated backing sheet, the sheet 30
having a high-strength, high-flexibility fold line extend-
ing across the width of the sheet assembly; the fold line
including perforations in the backing sheet having sub-
stantially equal length cuts and ties, and the face stock

8

having a narrow strip encompassing the fold line
removed from the assembly;

folding the label sheet assembly along the fold line; and

placing the sheet assembly in a package having a maxi-
mum dimension less than 11 inches;

wherein the fold line has a strength of at least 4.5 kilo-
grams.

21. A method as defined in claim 20 further comprising

the steps of removing the label sheet assembly from the

10 package, unfolding the label sheet assembly and printing on

the label sheet assembly.
22. A method as defined in claim 20 wherein the package
is a box.

23. A method comprising the steps of:

preparing a discrete printable sheet having a size of one
of 82" by 117, 802" by 14" and A4, the sheet being
provided with a weakened high-strength, high-

flexibility, perforated fold line extending acrvoss the
width of the sheet;

the sheet having a tensile strength across the weakened
fold line following folding and unfolding of at least 4.5
kilograms;

the weakened fold line providing sufficient flexibility to
permit folding the sheet flat along the fold line;

inserting the sheet after folding into a separate package
having a maximum dimension less than 11 inches;

wherein the printable sheet is prepared as a label sheet
having face stock, a release coated backing sheet, and a

layver of pressure-sensitive adhesive between the face
stock and the back sheet; and

wherein the sheet is preparved by including the step of
removing a strip of the face stock along the fold line.

% o *H % x
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