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(54) Linerless labels

(67)  Linerless labels (202) are described. A label
(202) includes a specific pattern or set of patterns of ad-
hesive (203) applied to one side of the label (202). The
adhesive pattern(s) (203) reduces contact between a cut-
ter blade of a printer and the adhesive on the one side
of the label (202). Moreover, the adhesive patterns (203)
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reduce buildup of adhesive on the cutter blade and re-
duce buildup at specific locations on the cutter blade.
That is, the adhesive patterns (203) more evenly distrib-
ute adhesive buildup across the cutter blade. Conse-
quently, the cutter blade can be used for a longer period
of time before the cutter blade needs to be cleaned of
the adhesive.
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Description

[0001] Linerless labels are an environmentally friendly
labeling solution, avoiding the need for inclusion and/or
disposal of a removable release liner. Use of linerless
labels may pose a host of problems including increasing
the propensity for adhesive build-up in a printer, resulting
in printer jams, mis-feeds and/or decreased perform-
ance.

[0002] According to afirst aspect of the invention there
is provided label media comprising: a substrate having
a first side and a second side opposite the first side; a
thermally sensitive coating on the first side of the sub-
strate; and adhesive on the second side of the substrate;
wherein the adhesive is variably patterned on the second
side of the substrate to vary locations of contact between
the adhesive and a cutting mechanism making variably
located lateral cuts across the width of the substrate.
[0003] According to a second aspect of the invention
there is provided a label making apparatus comprising:
a roll of media; and a thermal printer, wherein the roll of
media has a front portion including thermally sensitive
ink, and a back portion having repeating patterns of ad-
hesive material coated thereon, the thermal printer has
a cutter blade for cutting discrete labels from the roll of
media, and the repeating patterns of adhesive material
are configured on the back portion to minimize contact
between the cutter blade and the adhesive material each
time the cutter blade cuts the roll of media.

[0004] Accordingtoathird aspectofthe inventionthere
is provided a label making apparatus comprising: a roll
of media; and a thermal printer, wherein the roll of media
has a front portion including thermally sensitive ink, and
a back portion having repeating patterns of adhesive ma-
terial coated thereon, the thermal printer has a cutter
blade for cutting discrete labels from the roll of media,
and the repeating patterns of adhesive material are con-
figured on the back portion to distribute contact between
the adhesive material and the cutter blade across the
width of the cutter blade each time the cutter blade cuts
the roll of media.

[0005] According to a fourth aspect of the invention
there is provided a method comprising: acquiring a pat-
tern for adhesive material; determining a repeat distance
for repeating the pattern; and providing the pattern and
the repeat distance to a printing press or a coater, the
printing press or the coater coating a first side of a web
of media with thermally sensitive inks and a second side
of the web of media with the adhesive material in the
pattern repeated at the repeat distance, wherein within
at least a portion of the repeating distance, the pattern
varies such that a lateral cut across the web of media will
vary contact of the adhesive with a cutting mechanism
at each different cut location within such portion.

[0006] Invarious embodiments, techniques for design,
manufacture and/or use of linerless labels are presented.
According to an embodiment, linerless label media is pre-
sented. The media includes a first portion, and a second
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portion. The first portion of the media is situated on a
front side of the media andincludes one or more thermally
sensitive coating(s), and may further include one or more
coating(s) of release material. The one or more thermally
sensitive coating(s) and/or the one or more release coat-
ing(s) may comprise one or more flood and/or patterned
thermally sensitive and/or release material coating(s).
The second portion of the media is situated on a back
side of the media and includes one or more coating(s) of
patterned adhesive(s). Depending on the embodiment,
the release material(s) may be positioned on top of the
thermally sensitive coating(s) on the first portion such
that, where the media is wound in a roll, the release ma-
terial lies proximate to and/or covers the patterned ad-
hesive in a similar pattern thereto, and/or as a flood coat.
[0007] A label may optionally be configured to be cut
(e.g., custom cut at a custom length) from a web or roll
of the media via a cutting mechanism of, for example, a
thermal printer. The pattern of adhesive(s) situated on
the second portion of the media may be selected to, for
example, reduce contact between the cutting mechanism
and the adhesive material(s) of the patterned adhesive.
The pattern may also be selected to increase the uni-
formity of contact occurring between the cutting mecha-
nism and the adhesive material(s) over the length of the
cutting mechanism (e.g., knife or blade).

[0008] According to various embodiments, label media
is provided, which label media may comprise a substrate
having a first side and a second side opposite the first
side, a thermally sensitive coating on the first side of the
substrate, and adhesive on the second side of the sub-
strate, wherein the adhesive is variably patterned on the
second side of the substrate to vary locations of contact
between the adhesive and a cutting mechanism making
variably located lateral cuts across the width of the sub-
strate. In some embodiments, the patterned adhesive
may be configured to be coated on the second side of
the substrate via a banded gravure cylinder coating de-
vice. Further, in some embodiments, the patterned ad-
hesive may be configured to include adhesive free lanes
arranged vertically and/or horizontally therein. Addition-
ally, in some embodiments, the patterned adhesive may
comprise a continuous pattern of, forexample, elongated
diamond shapes of adhesive stretching vertically across
the second side.

[0009] Depending on the embodiment, the pattern of
adhesive of label media may be configured to repeat on
the second side at intervals that exceed lengths associ-
ated with individual labels cut therefrom. Alternately or
additionally, a repeat length for the patterned adhesive
may be configured to be equal to a circumference of a
gravure cylinder used to apply the patterned adhesive to
the second side.

[0010] Further, in some embodiments, the patterned
adhesive of label media may be configured to provide
information. Depending on the embodiment, at least a
portion of the patterned adhesive may include a dye, pig-
ment, and/or ink to render the information readable. In
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some embodiments, the patterned adhesive may be con-
figured as a logo.

[0011] The patterned adhesive for label media may, in
some embodiments, also be configured as custom re-
peating text and/or images. Depending on the embodi-
ment, the text and/orimages may be patterned to provide
a mechanism for detecting counterfeiting of the media.
Likewise, in some embodiments, the patterned adhesive
of label media may comprise a series of repeating bar
codes and/or an inverse of the bar codes, both construct-
ed of the adhesive, the bar codes capable of being ma-
chine read for information represented thereby. Depend-
ing on the embodiment, the regions surrounding the ad-
hesive bar codes may include color from a water based
marker which may be read to discern information repre-
sented by the respective bar code.

[0012] Further, in some embodiments, the patterned
adhesive of label media may comprise a repeating series
of a multiplicity of (e.g., three) adhesive patches, with
each patch being at a predefined angle and a predefined
pitch, and each repeating series being separated by a
predefined distance along a running axis of the media.
Depending on the embodiment, each patch may have a
predefined minimum width and a predefined maximum
width.

[0013] In various embodiments, a label making appa-
ratus is also provided, which apparatus may comprise a
roll of media, and a thermal printer, wherein the roll of
media has a front portion including thermally sensitive
ink and a back portion having repeating patterns of ad-
hesive material coated thereon, and the thermal printer
has a cutter blade for cutting discrete labels from the roll
of media. Depending on the embodiment, the repeating
patterns of adhesive material may be configured on the
back portion to minimize contactbetween the cutter blade
and the adhesive material each time the cutter blade cuts
the roll of media. Likewise, depending on the embodi-
ment, the repeating patterns of adhesive material may
be configured on the back portion to vary and/or distribute
contact between the adhesive material and the cutter
blade across the width of the cutter blade each time the
cutter blade cuts the roll of media.

[0014] In some embodiments of the label making ap-
paratus, the roll of media may be configured for the cut-
ting of custom length labels therefrom, and/or the label
making apparatus may be configured to cut custom
length labels from the roll of media. Likewise, in some
embodiments, the front portion of a label may display
information associated with a transaction, including as a
result of the activation of the ink by the thermal printer,
and the back portion may permit the label to be affixed
to an object via the adhesive material.

[0015] Further, the patterns of adhesive material may,
in some embodiments of the label making apparatus, in-
clude information that is visible or that can be acquired
from the adhesive material via a scanning device. In cer-
tain embodiments, select portions of the adhesive mate-
rial may include ink to make the portions visible.
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[0016] In some embodiments of the label making ap-
paratus, atleast one of the repeating patterns of adhesive
material may be configured to have a predefined maxi-
mum width, a predefined minimum width, a predefined
pitch, and a predefined angle, and be separated from
another of the repeating patterns by a predefined dis-
tance. Likewise, in some embodiments, distance be-
tween repeating patterns of adhesive may be configured
to be larger than a maximum length for any label made
by the label making apparatus.

[0017] According to various further embodiments, a
method is provided, the method comprising acquiring a
pattern for adhesive material, determining a repeat dis-
tance for repeating the pattern, and providing the pattern
and the repeat distance to a printing press or a coater,
the printing press or the coater coating a first side of a
web of media with thermally sensitive inks and a second
side of the web of media with the adhesive material in
the pattern repeated at the repeat distance. In some em-
bodiments, the pattern may repeat at the repeat distance
so as to vary contact of the adhesive with a cutting mech-
anism for making lateral cuts across the media web. Like-
wise, in some embodiments, within at least a portion of
the repeating distance, the pattern may vary such that a
lateral cut across the web of media will result in differing
contact of the adhesive with a cutting mechanism at each
different length-wise cut location within such portion. In
some embodiments, the atleast a portion of the repeating
distance may comprise all, one-half, or one-quarter of
the repeating distance. Likewise, in some embodiments,
the pattern and/or the repeating distance may be variable
and/or random.

[0018] In some embodiments, the method may further
comprise identifying inks, pigments, and/or dyes for the
printing press and/or coater to selectively color portions
of the adhesive material appearing as the pattern on the
second side of the roll. Likewise, in some embodiments,
acquiring a pattern for the adhesive material may further
include obtaining the pattern as a distinctive image and/or
text message, which image and/or text message pro-
vides visual and/or encoded information.

[0019] According to various other embodiments, label
media is again provided, the label media comprising a
substrate having a first side and a second side opposite
the first side, a thermally sensitive coating on the first
side, and adhesive on the second side, wherein the ad-
hesive is variably patterned. In some embodiments, the
pattern of adhesive may vary locations of contact be-
tween the adhesive and a cutting mechanism making
variably located lateral cuts across width of the substrate.
Further, in some embodiments, the pattern may comprise
a column of circular dots diagonally oriented along the
running axis of the substrate.

[0020] These and other aspects of the present inven-
tion will become apparent from the following specific de-
scription, given by way of example, with reference to the
accompanying drawings, in which:

[0021] FIGS. 1A-1H are diagrams of different configu-
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rations for linerless label media, according to various ex-
ample embodiments;

[0022] FIG 2. is a diagram of a linerless label media
making apparatus, according to an example embodi-
ment;

[0023] FIG. 3is adiagram of a method for creating and
using linerless label media, according to an example em-
bodiment; and

[0024] FIG. 4 is a diagram of a thermal printer for ther-
mally printing linerless label media, according to an ex-
ample embodiment.

[0025] FIGS. 1A-1H are diagrams of different configu-
rations for linerless label media, according to various ex-
ample embodiments. FIGS. 1A-1H are shown for pur-
poses of illustration only. Further configurations are
achievable with the teachings presented herein.

[0026] In each of the FIGS. 1A-1H a back side of lin-
erless label media is depicted. The back side includes a
pattern of adhesive material(s) coated thereon. It is also
noted that a front side, opposite the back side, exists for
each linerless label media depicted in FIGS. 1A-1H,
which front side may include one or more thermally sen-
sitive coating(s), comprising one or more thermally sen-
sitive ink(s), dye(s) and/or pigment(s), that, when ther-
mally activated, may display information, such as infor-
mation associate with atransaction (e.g., as for areceipt).
The front side may further include one or more coating
(s) of one or more release material(s), which coating(s)
may be provided in flood and/or spot/patterned configu-
rations. Such release material coating(s) may be config-
ured to lie proximate to and/or cover the patterned ad-
hesive when the linerless label media is wound in a roll,
facilitating unrolling of the media without the adhesive
bonding the back side to the front side. Where provided
in patterned configuration, the release material coating
(s) may replicate the pattern of the adhesive and thereby
selectively cover the adhesive, providing for the above
described ease of unwinding, and/or additional readabil-
ity (human and/or machine) and/or security benefits as
described hereinbelow with respect to the patterned ad-
hesive(s). In one embodiment, a pattern of release ma-
terial is provided on a first media side so as to cover the
pattern of adhesive material on a second media side
when the media is wound in aroll, wherein such coverage
may be in excess of the coverage of the patterned ad-
hesive by a predetermined amount (e.g., 5%, 10%, 20%
and the like).

[0027] The thermally sensitive coatings(s) on the first
side of the linerless label media may be activated by feed-
ing the media (including a longitudinally slit portion there-
of) through a thermal (e.g., a direct thermal) printer, such
as the thermal printer 400 of FIG. 4. As shown in FIG. 4,
a thermal printer 400 may include a thermal print head
410, a platen 420, and cutting mechanism 430, such as
a knife/blade, a slitter, and the like. The cutting mecha-
nism 430 may be used to custom produce a linerless
label of a custom size from installed linerless label media
100. One (first or front) side of the label may include the
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thermally sensitive coating(s) (activated or not) and/or
release material(s), and the other (second or back) side
may include the patterns of adhesive materials, as illus-
trated with respect to FIGS. 1A-1H. The linerless label
media 100 may be further be provided in a roll.

[0028] As shown in FIG. 4, a thermal printer 400 may
further include a motor and/or drive assembly 450 for
transporting media 100 through the printer 400 (such as,
for example, via driving rotation of the platen 420), a con-
troller 460 (including, for example, a processor, and static
/ permanent and/or volatile memory) for controlling op-
eration of the printer 400 (such as, for example, signaling
adrive assembly 450 to transport media 100 through the
printer 400; providing a signal to a print head 410 to print
particular information on the media 100; and/or signaling
a cutter 430 to cut the media 100 at a location based on
a signal provided by a sensor 440 in sensing presence,
absence, distribution, and the like of adhesive), and a
communication module 470 for receiving print informa-
tion (e.g., transaction data) and/or commands (e.g., print
and/or knife cut commands) from an associated host
computer (not shown) and/or providing the same to the
controller 460.

[0029] Each label may be configured to be custom cut
at a custom length from a web or roll of the media via a
thermal printer which includes a cutting mechanism. Fur-
ther, the patterned adhesive may be configured on the
second portion of the media in such a manner so as to
reduce and/or vary the contact between the cutting mech-
anism and the adhesive materials. In some embodiments
the patterned adhesive may be configured on the second
portion of the media in such a manner so as to uniformly
/approximately uniformly distribute any contact occurring
between a cutting mechanism and the adhesive material
over a length / width of the cutting mechanism over the
course of continued use thereof/ cutting therewith. Such
use may include cuts across (e.g., perpendicular to)
and/or along (e.g., parallel to) the running axis of a web
of media, including multiple cuts to produce like and/or
varied length labels from such media. The details of this
and the patterns are now presented in detail with refer-
ence to the FIGS. 1A-1H.

[0030] Inone embodiment, as depicted in the FIG. 1A,
the patterned adhesive may be coated on a relatively
wide web (e.g., a log roll) of label media in elongated
diamond shapes, which shapes may interlock (e.g. cross
into the region defined by the maximum width of an ad-
jacent shape, with or without physically overlapping at
any location), and may repeat at predefined or random
distance(s). After production thereof, such web may be
slit lengthwise (e.g., along its running axis) at various
widthwise positions thereof (e.g., as illustrated in FIG. 1A
by the vertical arrows) to produce various narrower width
products (e.g., approximately 44 mm, approximately 58
mm, approximately 80 mm, and like widths) for, for ex-
ample, end customer use in receipt / label thermal print-
ers.

[0031] As shownin FIG. 1A, a diamond adhesive pat-
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tern may be provided. In the illustration of FIG. 1A, such
pattern may be provided on multiple portions of a wide
web for, forexample, later slitting into a final, narrow width
product as illustrated in FIG. 1B. Likewise, as shown in
FIG. 1B, such pattern may be centrally located across
the width of a narrow width product, and may span only
a portion of the width of such final product, although var-
iations are possible (see, e.g., FIG. 1H).

[0032] In the embodiment of FIG. 1A, the portion of
media that would become the edges of a narrow, slitlabel
product as in, for example, FIG. 1B (e.g., following the
vertical arrows down the length of the illustration of FIG.
1A), are free of adhesive to create adhesive free lanes
for slitting of the wide with product of FIG. 1A, and thereby
mitigate build-up of adhesive on the slitting mechanism
(e.g., cutter, knife, and the like). Variations are possible
including where the adhesive pattern is offset with re-
spect to the centerline of afinal, slit product, and/or where
the adhesive spans the width of the wide and/or final slit
product, including where no adhesive free lanes are pro-
vided for slitting.

[0033] Inthe embodiment of FIG. 1B, a narrow web of
media, cut, for example, from the wide web of FIG. 1A,
is shown. In FIG. 1B, three, potential, horizontal cut lo-
cations (A, B, and C) are illustrated. Such cut locations
may be utilized during and/or result from cutting the web
of media of FIG. 1B to product a label / receipt associated
with, forexample, three separate transactions, by a cutter
or cutting mechanism associated with a thermal (e.g.,
receipt) printer. As shown, the three cuts would result in
three, varied / custom length linerless labels. The first
linerless label is represented by the area appearing ver-
tically above the A cut in FIG. 1B. The second linerless
label is represented by the area appearing vertically
above the B cut and bounded on the top by the A cut in
FIG. 1B. Finally, the third linerless label is represented
by the area appearing vertically above the C cut and
bounded on the top by the B cutin FIG. 1B.

[0034] As illustrated in this and other embodiments,
problems associated with adhesive buildup on a cutter
of a thermal printer can be minimized by patterning the
adhesive in a certain manner. For example, the adhesive
may be patterned such that the location(s) where the
adhesive comes into contact with the cutter may vary
with each cutsuch as, forexample, via varying the pattern
and/or any repeat of its pattern along the running axis of
the web of media, and/or via varying the location of the
cut(s) (e.g., as in cut locations A, B and C of FIG. 1 B)
including as a consequence of the varied length of ma-
terial that may be required for a given use (e.g., variation
of media length with transactions / receipt details) or pur-
posefully via printer control logic (etc). In preferred em-
bodiments the pattern and or the cutting location through
the media should spread the adhesive contact across as
much of the cutter as possible (e.g., over time) to mini-
mize deposition in localized regions which may adversely
affect subsequent cutter performance and/or media feed
(resulting in, for example, media mis-feeds and/or jams).
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[0035] For example, at position "A" in the embodiment
of FIG. 1B the cutter passes through adhesive in four
discrete locations across the width of the media web. At
position "C" the cutter passes through adhesive in five
discrete locations, different from the locations of position
A (e.g., the adhesive areas at position A and C do not
coincide and/or overlap). At position "B" the cutter passes
through adhesive in nine discrete locations which, in the
embodiment of FIG. 1B, coincide with a portion of each
of the locations of positions A and C.

[0036] Within the repeat length (if any) of an adhesive
pattern, such as that shown in FIG. 1B (e.g., 202 mm),
the adhesive distribution across the cutter is different at
each of the different, illustrated cross-web cut locations
(e.g.,A,Band C). Thus the contact between the adhesive
and the cutter from the various cuts is distributed across
the cutter and, any buildup its, therefore, not concentrat-
ed in a particular area or areas. Spreading the adhesive,
and any resultant buildup, over the width of the cutter
increases the number of cuts required to reach a problem
amount of buildup, thereby minimizing the occurrence of
associated problems. Further, cutting through regions
without adhesive, which adhesive free regions may also
vary with different cross-web cut location (e.g., locations
A,Band CinFIG. 1B), can assist in cleaning / removing
any previously deposited adhesive therefrom.

[0037] In addition to mitigating problems associated
with adhesive build-up on a printer cutter, selectively pat-
terned adhesive may minimize adhesive buildup on other
portions of a printer along a media feed path (e.g., rollers,
platens, print heads, and the like), thereby mitigating
problems (e.g., media mis- / choppy feed, jams, and the
like) associated therewith. Patterned adhesives can re-
duce these problems.

[0038] Patterning the adhesive can also reduce the
amount (e.g., surface area) of adhesive in contact with
various surfaces and/or portions of the thermal printer.
This may allow the use of tackier adhesives without ad-
ditional printer (e.g., jamming and/or mis-feed) problem.
[0039] Inaddition, patterned adhesive may mitigate is-
sues associated with print media jamming as a result of
adhesive bonding / the bond strengthening over time
such as, for example, between the period of time when
a final print is made on a first day and a period of time
when a print is first attempted to be made on a second
day.

[0040] Depending on the embodiment, it may be de-
sireable to avoid having the repeat length of the adhesive
pattern the same or approximately the same as the length
of a typical label / receipt such as, for example, where
the same length label / receipt is printed / produced re-
peatedly. This would cause the same part of the cutter
to pass through adhesive with every cut, potentially, de-
pending on the embodiment, negating some of the ben-
efits of the patterned adhesive. This problem can be
avoided by going to long repeat lengths in the adhesive
pattern, and/or randomized adhesive patterns.

[0041] FIG. 1C illustrates various variations in the re-
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peat length of an adhesive pattern. For example, the left
patternin FIG. 1C shows a short repeat length. The cent-
er patternillustrates an adhesive pattern with a modified,
increased repeat length. Finally, the right pattern illus-
trates an adhesive patter with a further modified, in-
creased repeat length. Note, depending on the embodi-
ment, the repeat length may be varied (including in-
creased) without varying the overall nature (including de-
sign) of the pattern. Varying the repeat length with respect
to an expected cut length / location (e.g., long repeat
lengths for typically short receipts) can avoid repeatedly
cutting through the same location of a patterned adhe-
sive, and thereby avoid localized / heavy adhesive build-
up. The likelihood of a typically short, cut media portion
(e.g., label/ receipt) length equaling a long adhesive pat-
tern repeat length, and thereby having a cut fall on a
similar portion of the pattern, is small. It should be noted
that, where possible, repeatedly cutting media portion
(e.g., label/ receipt) lengths which are and/or are expect-
ed to be an integer multiple of the repeat length should
be avoided. Likewise, repeat lengths should be selected
such that they are longer than, and not an integer multiple
of, typical / expected cut media portion (e.g., label / re-
ceipt) lengths.

[0042] Permissible repeat lengths may be limited de-
pending on the apparatus used to manufacture label me-
dia, including applying an adhesive pattern to a substrate
/ web. For example, for a rotary printing press, the max-
imum repeat length may be limited to the circumference
of the cylinder used to apply the adhesive to the web.
[0043] In an embodiment, a gravure coater may be
modified to put down a patterned coating (e.g., adhesive).
The "normal" gravure cylinder may be replaced by a
banded gravure cylinder. A banded gravure cylinder has
bands of gravure cells with un-engraved areas between
the bands. The absence of gravure cells results in no
coating in that area. In a similar manner, patterns may
be produced by placing gravure cells in the mirror image
of the desired pattern. In essence, a patterned gravure
cylinder turns a gravure coater into a simple one-station
gravure press.

[0044] The functionality of an adhesive pattern can be
further enhanced by placing or otherwise encoding hu-
man or machine readable information in the pattern. This
is illustrated with respect to FIG. 1D and FIG. 1E. FIG.
1D shows an adhesive pattern as a series of company
logos. In FIG. 1D, the shape of the adhesive comprises
a logo (other shapes and sizes, and/or information con-
tent(s) are possible), while the pattern thereof is set to
distribute the adhesive across the cutter such that cutter
contact with adhesive is different at every potential cut-
off position within the repeat length of the pattern. In ad-
dition to mitigating printer jams and cutter deposition /
fouling issues, this configuration provides a methodology
for providing for brand recognition and/or document se-
curity as it is more difficult to print adhesive than inks,
and therefore more costly / difficult to counterfeit. For
example, the pattern of FIG. 1D would be extremely dif-
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ficult to be counterfeited on a personal computer / printer.
[0045] Further, adding coloration (e.g., dyes and/or
pigments) to the adhesive can make the image more vis-
ible / attractive, enhance machine readability, and/or fur-
ther enhance the security aspect. For example a printed
textual and/or graphical image (e.g., NCR in FIG. 1 D)
may be provided using a green colored adhesive, and
thereby be read / viewed directly, and/or with a suitable
(e.g., green) spectrum reader. Likewise, security dyes
and/or pigments (e.g., ultraviolet (UV) and/or fluorescent)
may further enhance the security aspect of the adhesive
image, including machine readability. It should be noted
that in further embodiments, the shape of the adhesive
can be any human and/or machine readable text and/or
graphic. Likewise, depending on the shape / character-
istics thereof, various information may be encoded in the
adhesive and/or its pattern, and/or represented / provid-
ed by it.

[0046] FIG. 1E illustrates a further embodiment of in-
cluding information in and/or as a result of the shape of
the adhesive via using an adhesive pattern comprising
(e.g., machine-readable) barcodes. In the example of
FIG. 1E, the adhesive image is a 1-D (one dimensional)
barcode followed by the inverse image of the same bar-
code. Such alternating pattern distributes the adhesive
across the web in a desired (e.g., non-uniform) manner.
As described above, depending on the embodiment, the
adhesive may include one or more colorants (e.g., dyes
and/or pigments) and/or security markers (e.g., fluores-
cent dyes and/or pigments) to enhance its human and/or
machine viewing / readability. Additionally or alternative-
ly, the substrate surrounding the adhesive pattern may
be colored to render the bar code (or other image / pat-
tern) human and/or machine readable, and/or enhance
its human and/or machine readability. Such coloring may
occur via application of, for example, a water-based coat-
ing which may preferentially be absorbed by the sub-
strate surrounding the patterned adhesive, as opposed
to the adhesive itself. Such surrounding coloration, in-
cluding via visible and/or security dyes and/or pigments,
makes the barcodes visible to a human and/or machine
(e.g., scanner). As stated above, this approach may be
used to provide additional security features to a linerless
label / receipt. It should be noted that while 1-D barcodes
were used in this example, the concept can readily be
extended to 2-D barcodes and/or other shapes and/or
patterns.

[0047] Invarious embodiments, the machine readable
nature ofthe patterned adhesive may be used to augment
use of the physical characteristics of the pattern via trig-
gering a cut of the media to minimize adhesive contact
and/or deposition. Forexample, in various embodiments,
features of the adhesive pattern (e.g., presence of adhe-
sive, absence of adhesive, distribution of adhesive, re-
peat length, including relative location therein) may be
sensed (e.g., by a sensor 440, such as an optical sensor,
of a thermal printer 400) and a cut location selected to
maximize variation of the cut location, such as with re-
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spect to the repeat length, and thereby minimize deposits
and their resultant deleterious effects. In addition, de-
pending on the pattern, a cut-wise "gap" in the pattern
may be sensed (e.g., as between adjacent bar codes in
FIG. 1E) and a cut made therein. Likewise, periodic
"cleaning" of the print surfaces (e.g., cutter) may be per-
formed by variously and/or alternately selecting cut por-
tions having, for example, a mirror imaged adhesive pat-
tern to that recently, and/or in aggregate formerly, cut
through in order to wipe the adhesive contacted areas
with non-adhesively coated media portions, and thereby
clean the cutting surface(s) of prior deposits. Further,
sensing of an adhesive pattern may be performed to cut
through a clear or near-clear (or other desired) region
irrespective of what the particular print job (e.g. transac-
tion receipt) may require in order to periodically and/or
systematically (e.g., when a cut is called for proximate
to such a region) clean the entire cutter width and/or min-
imize new deposition, maximize the variability of the por-
tion of the adhesive pattern cut through, and the like.
[0048] The FIG. 1F shows a further embodiment of a
patterned adhesive. Here, a predefined shape of adhe-
sive (shown in the embodiment of FIG. 1F as having two
parallel and two convex sides, although other shapes /
sizes are permissible) is organized in sets (of, for exam-
ple, three) having predefined dimensions and situated at
predefined angles and pitches within the media roll or
web. Additionally, the predefined sets are spaced at pre-
defined distances from one another along the running
axis of the roll / web. For the embodiment / dimensions
depicted in the FIG. 1F, the probability of no adhesive
contact with a cutter is 3%, the probability for maximum
adhesive contact is 14%, and, significantly, the probabil-
ity of achieving between the maximum and minimum
(e.g., random) contact is 97%.

[0049] FIG. 1G and 1H show further embodiments of
patterned adhesive for, for example, use in linerless la-
bels. In FIG. 1G, various adhesive shapes (e.g., circles
and triangles), and sizes / distributions thereof, on a sec-
ond side of a narrow media product are shown. In addi-
tion, for all of the configurations of FIG. 1G, the patterned
adhesive approximately spans the width of the respective
illustrated media products, although variations, such as
where such patterns span less than the entire width
and/or are biased and/or confined to a particular center-
line / running axis side, are possible.

[0050] FIG. 1H illustrates a wide web of patterned ad-
hesive media having a multitude of different adhesive
patterns thereon. Such wide web may be produced by,
for example, a gravure coater / press as, for example,
described hereinabove. Further, individual (e.g., six in
the illustrated embodiment), narrow web products (e.g.,
for end use in a thermal printer) may be slit from the wide
web, or it may be used as produced. In an embodiment,
six narrow web products may be slit from the wide web
product following and along the direction of the arrows
on the top of FIG. 1H.

[0051] AsshowninFIG. 1H, various adhesive patterns

10

15

20

25

30

35

40

45

50

55

may be produced utilizing having similar, or different,
overall elements shapes. For example, the left four pat-
terns all include variations of diamond shaped adhesive.
Likewise, the right two patterns both include variations
of circular shaped adhesive. In the left four configura-
tions, coverage of the adhesive pattern is varied via var-
ying the uncoated media portion within the region of the
media coated with adhesive (e.g., within the overall width
of the adhesive band), as well as via varying the size of
the region itself (e.g., the width of the adhesive with re-
spect to the width of the web / to-be-slit portion thereof).
The right two configurations illustrate variations in cov-
erage with respect to the width of the adhesive band as
compared to width of the web / media. In all instances,
the illustrated band of adhesive is centered / approxi-
mately centered on the width of what would be the narrow
media product when the wide web is slit as indicated.
Variations are, however, possible, such as where the il-
lustrated band(s) of adhesive are biased with respect to
the center of the to-be-cut, narrow web portions, including
being baised to one side thereof (including being located
proximate to an edge of a to-be-cut, narrow web portion).
[0052] As illustrated with respect to the configurations
of FIG. 1H, the overall width of a band of adhesive may
vary with respect to the width of the web of media, wheth-
er taken as a wide web or one or more narrow webs that
may be slit therefrom. For example, in various embodi-
ments, the width of a band of adhesive may span a portion
of the width of a web of media, including spanning an
amount equivalent to approximately 20%, 25%, 50%,
66%, or 80% of such width, and the like. In one embod-
iment, the width of the band of adhesive is set to be not
more than 50% of the width of the web (wide or narrow)
of media. In another embodiment, the width of the band
of adhesive is set to be not less than approximately 80%
of the width of the media web. Variations are possible.
[0053] It can be now appreciated that linerless labels
can be constructed via patterned adhesive for purposes
mitigating deleterious effects of adhesive contacting var-
ious portions of a printer including, among other things,
acutter. Likewise, cutting thereof may be performed with-
out sense marks and/or may be performed using the pat-
terned adhesive as a sense marks, further enhancing the
beneficial effects. Further, as described hereinabove, a
gravure coater / press may be used to prepare a web of
patterned adhesive media.

[0054] FIG2.illustrates adiagram ofllinerless label ma-
terial 200, according to an example embodiment. While
the linerless label material 200 is described hereinbelow
with respect to the patterned adhesive of FIG. 1F, the
linerless label material 200 may comprise any of the con-
figurations depicted for the patterned adhesive media in
FIGS. 1A-1E and/or 1G-1H.

[0055] The linerless label material 200 includes a roll
or web of media 201 comprising patterned adhesive me-
diain roll form and, thereby, laminated to itself. Linerless
label material 200 may be used to provide a series of
individual linerless labels 202 (identified as, for example,
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the regions of unrolled media marked as "A" and "B" in
the FIG. 2). Each of these components and their relation-
ship to one another is now discussed in detail below with
reference to the FIG. 2.

[0056] In various embodiments, the roll of media 201
includes a front side or portion having one or more ther-
mally sensitive coatings (not shown) and a back portion
(visible in the FIG. 2) with repeating patterns of adhesive
materials 203. A label 202 (shown as, for example, A and
B in FIG. 2) may be custom cut from the roll of media 201
by, for example, a cutter of a thermal printer, at custom
lengths. The front portion of the label 202 (not shown in
the FIG. 2) may further display information (e.g., from a
transaction) when the thermally sensitive coating is ac-
tivated by a thermal print head of the thermal printer.
[0057] Once printed / cut, the back portion of a label
202 may permit the label 202 to be affixed to another
surface (e.g., carton, container, surface, or substrate) via
the adhesive materials. Moreover, the repeating patterns
203 of the adhesive materials are configured or situated
on the back portion of the roll of media 201 so as to min-
imize contact between various surfaces of a thermal
printer, such as a cutter blade, and the adhesive materials
each time the thermal printer custom cuts a particular
label (A or B) from the roll of media 201.

[0058] Accordingtoanembodiment, the repeating pat-
tern 203 may include information (e.g., via a particular
pattern, graphic, text or the like) that is visibly conveyed,
or that can be acquired via a scanning device from the
adhesive material (such as, for example, via a bar code
scanner when the repeating pattern 203 is a bar code as
described with respect to FIG. 1C hereinabove).

[0059] Further, in various embodiments, some or all of
the adhesive material(s) may include colorants to make
portions of the adhesive materials visible to the naked
eye or visible when exposed to UV light or different pre-
defined frequencies of light.

[0060] In a particular case, such as what was dis-
cussed above with reference to the FIG. 1F, at least one
of the patterns may be configured to have a predefined
maximum width, a predefined minimum width, a prede-
fined pitch, a predefined angle, and have respective re-
peating patterns be separated from one another by a
predefined distance on the roll of media 201. This statis-
tically improves the exposure of the cutting mechanism
in the thermal printer to the adhesive material at various
locations each time a cut is made on the roll of media
201 to produce a linerless label 202.

[0061] In yet another situation, the distance between
the repeating patterns is configured to be large enough
so as to exceed a maximum length for any custom liner-
less label 202 that produced from the linerless label ma-
terial 200.

[0062] FIG. 3is adiagram of a method 300 for creating
and using a linerless label (such as the linerless label
202 of FIG. 2), according to an example embodiment.
The method 300 (hereinafter "labeling process") is im-
plemented in one or more machines adapted to process
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print media. The labeling process produces and uses the
linerless labels discussed with respect to FIGS. 1A-1G
and FIG. 2.

[0063] At 310, the labeling process acquires a pattern
for adhesive material. This can be preconfigured into the
machine that executes the labeling process (e.g., via a
banded gravure cylinder) or it can be acquired from a
database based on the identity of a customer, type of roll
or web of media, end use(s) (including printer design /
type), and the like.

[0064] Inonecase,at311,thelabeling process obtains
the pattern as a distinctive image or text message, which
provides security to each label subsequently cut from the
roll of media by the slitter or cutter of the thermal printer.
[0065] At 320, the labeling process determines a re-
peat distance for the pattern. Here, the repeat distance
can also be a machine configuration parameter, a profile
for a customer based on largest known size for a receipt
on a cut label, a parameter based on end use (including
printer) requirements, and the like.

[0066] At 330, the labeling adhesive process provides
the pattern and the repeat distance to an adhesive ap-
plication device (e.g., a printing press or a coater). The
printing press or coater may, then, apply a thermally sen-
sitive coating to the first side of the media and/or (includ-
ing subsequently) coat a second side of the media with
the adhesive material in the acquired pattern. The print-
ing press or coater uses the repeat distance to repeat
the adhesive pattern on the second side of the roll of
media.

[0067] The repeating pattern at the repeat distance on
the second side of the media assists in reducing buildup
of and/or evenly distributing of any buildup of the adhe-
sive material on a slitter or cutter (or other surface) as-
sociated with a printer (e.g., a thermal printer) that sub-
sequently prints and/or custom cuts the roll into linerless
labels.

[0068] According to an embodiment, at 340, the labe-
ling process 300 may also identify colorants (e.g., inks,
pigments, and/or dyes) for the printing press and/or coat-
er to selectively color portions of the adhesive materials
appearing as the pattern on the second side of the roll.
Again, this can be used to reduce counterfeiting and im-
prove linerless label security, as well as provide for im-
proved human and/or machine readability.

[0069] The above description is illustrative, and not re-
strictive. Many other embodiments will be apparent to
those of skill in the art upon reviewing the above descrip-
tion. The scope of embodiments should therefore be de-
termined with reference to the appended claims, along
with the full scope of equivalents to which such claims
are entitled.

[0070] The Abstract is provided to comply with 37
C.F.R. §1.72(b) and will allow the reader to quickly as-
certain the nature and gist of the technical disclosure. It
is submitted with the understanding that it will not be used
to interpret or limit the scope or meaning of the claims.
[0071] In the foregoing description of the embodi-
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ments, various features are grouped together in a single
embodiment for the purpose of streamlining the disclo-
sure. This method of disclosure is not to be interpreted
as reflecting that the claimed embodiments have more
features than are expressly recited in each claim. Rather,
as the following claims reflect, inventive subject matter
lies in less than all features of a single disclosed embod-
iment. Thus the following claims are hereby incorporated
into the Description of the Embodiments, with each claim
standing on its own as a separate exemplary embodi-
ment.

Claims
1. Label media (200) comprising:

asubstrate (201) having afirst side and a second
side opposite the first side;

a thermally sensitive coating on the first side of
the substrate; and

adhesive (203) on the second side of the sub-
strate;

wherein the adhesive is variably patterned on
the second side of the substrate (201) to vary
locations of contact between the adhesive (203)
and a cutting mechanism (430) making variably
located lateral cuts across the width of the sub-
strate (201).

2. The label media (200) of claim 1, wherein the pat-
terned adhesive (203) is configured to include adhe-
sive free lanes arranged vertically and/or horizontally
therein.

3. The label media (200) of claim 1, wherein the pat-
terned adhesive (203) comprises a continuous pat-
tern of elongated diamond shapes of adhesive
stretching vertically across the second side.

4. The label media (200) of claim 1, wherein the pat-
terned adhesive (203) comprises a column of circular
dots diagonally oriented along the running axis of
the substrate (201).

5. The label media (200) of claim 1, wherein the adhe-
sive pattern is random.

6. The label media (200) of claim 1, wherein the pat-
terned adhesive is configured to provide information.

7. The label media (200) of claim 1, wherein the pat-
terned adhesive (203) comprises a series of repeat-
ing bar codes and/or an inverse of the bar codes,
both constructed of the adhesive, the bar codes ca-
pable of being machine read for information repre-
sented thereby.
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8. Thelabelmedia (200) of claim 5, wherein the regions
surrounding the adhesive bar codes include a color
which is read to discern the information represented
by the bar code.

9. The label media (200) of claim 1, wherein the pat-

terned adhesive (203) comprises a repeating series
of three adhesive patches with each patch being at
a predefined angle and predefined pitch, each re-
peating series separated by a predefined distance
along a running axis of the media, and each patch
having a predefined minimumwidth and a predefined
maximum width.

10. A label making apparatus, comprising:

a roll of media (100); and

a thermal printer (400),

wherein theroll of media (100) has afront portion
including thermally sensitive ink, and a back por-
tion having repeating patterns of adhesive ma-
terial coated thereon, the thermal printer (400)
has a cutter blade (430) for cutting discrete la-
bels (202) from the roll of media (100), and the
repeating patterns of adhesive material are con-
figured on the back portion to minimize contact
between the cutter blade (430) and the adhesive
material each time the cutter blade (430) cuts
the roll of media (100).

11. A label making apparatus according to claim 10,
wherein the repeating patterns of adhesive material
are configured on the back portion to distribute con-
tact between the adhesive material and the cutter
blade (430) across the width of the cutter blade (430)
each time the cutter blade (430) cuts the roll of media
(100).

12. A method, comprising:

acquiring a pattern for adhesive material;
determining a repeat distance for repeating the
pattern; and

providing the pattern and the repeat distance to
a printing press or a coater, the printing press
orthe coater coating afirst side of aweb of media
with thermally sensitive inks and a second side
of the web of media with the adhesive material
in the pattern repeated at the repeat distance,
wherein within at least a portion of the repeating
distance, the pattern varies such that a lateral
cut across the web of media will vary contact of
the adhesive with a cutting mechanism at each
different cut location within such portion.

13. The method of claim 12, wherein the pattern and/or
the repeating distance is random.
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The method of claim 12 or 13 further comprising,
identifying inks, pigments, and/or dyes for the print-
ing press and/or coater to selective color portions of
the adhesive material.

The method of any of claims 12 to 14, wherein ac-
quiring a pattern for adhesive material further in-
cludes obtaining the pattern as a distinctive image
and/or text message, which image and/or text mes-
sage provides visual and/or encoded information.
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Fig 1D
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Adhesive pitch (e.g.
horizontal / widthwise
overlap) ~0.14 in

+ Adhesive area is ~0.22 in’

per patch
Adhesive angle ~64 degrees

Max = 0.28 inches

Min = 0.0 inches

Fig 1F
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Fig 1H
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