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(57) ABSTRACT

The present invention includes a method for transferring an
image from one substrate to another. The method includes
providing an image transfer sheet that is comprised of a
substrate layer, a release layer and an image-imparting layer
that may comprise a low density polyethylene or other poly-
meric component having a melting temperature within a
range of 90°-700° C. An image is imparted to the low den-
sity polyethylene area with an image-imparting medium. A
second image-receiving substrate is provided. The second
image-receiving substrate is contacted to the first image
transfer sheet at the polymer layer. Heat is applied to the
image transfer sheet so that the low density polyethylene
encapsulates the image-imparting medium and transfers the
encapsulates to the image-receiving substrate, thereby form-
ing a mirror image on the image-receiving substrate.

20 Claims, 1 Drawing Sheet
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1
IMAGE TRANSFER SHEET

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.

BACKGROUND OF THE INVENTION

The present invention relates to an image transfer sheet
and to a method for making the image transfer sheet.

Image transfer to articles made from materials such as
fabric, nylon, plastics and the like has increased in popular-
ity over the past decade due to innovations in image develop-
ment. On Feb. 5, 1974, La Perre et al. had issue a United
States Patent describing a transfer sheet material markable
with uniform indicia and applicable to book covers. This
sheet material included adhered plies of an ink-receptive
printable layer and a solvent-free, heat-activatable adhesive
layer. The adhesive layer was somewhat tacky prior to heat
activation to facilitate positioning of a composite sheet mate-
rial on a substrate which was to be bonded. The printable
layer had a thickness of 10—500 microns and had an exposed
porous surface of thermoplastic polymeric material at least
10 microns thick.

Indicia were applied to the printable layer with a conven-
tional typewriter. A thin film of temperature-resistant, low
surface energy polymer, such as polytetrafluoroethylene,
was laid over the printed surface and heated with an iron.
Heating caused the polymer in the printable layer to fuse
thereby sealing the indicia into the printable layer.

On Sep. 23, 1980, Hare had issue U.S. Pat. No. 4,224,358,
which described a kit for applying a colored emblem to a
t-shirt. The kit comprised a transfer sheet which included the
outline of a mirror image of a message. To utilize the kit, a
user applied a colored crayon to the transfer sheet and posi-
tioned the transfer sheet on a t-shirt. A heated instrument
was applied to the reverse side of the transfer sheet in order
to transfer the colored message.

The Greenman et al. patent, U.S. Pat. No. 4,235,657, issu-
ing Nov. 25, 1980, described a transfer web for a hot melt
transfer of graphic patterns onto natural, synthetic fabrics.
The transfer web included a flexible substrate coated with a
first polymer film layer and a second polymer film layer. The
first polymer film layer was made with a vinyl resin and a
polyethylene wax which were blended together in a solvent
or liquid solution. The first film layer served as a releasable
or separable layer during heat transfer. The second poly-
meric film layer was an ionomer in an aqueous dispersion.
An ink composition was applied to a top surface of the sec-
ond film layer. Application of heat released the first film
layer from the substrate while activating the adhesive prop-
erty of the second film layer thereby transferring the printed
pattern and a major part of the first layer along with the
second film layer onto the work piece. The second film layer
bonded the printed pattern to the work piece while serving as
a protective layer for the pattern.

The Sanders et al. patent, U.S. Pat. No. 4,399,209, issuing
Aug. 16, 1983, describes an imaging system in which
images were formed by exposing a photosensitive encapsu-
late to actinic radiation and rupturing the capsules in the
presence of a developer so that there was a pattern reaction
of a chromogenic material present in the encapsulate or
co-deposited on a support with the encapsulate and the
developer which yielded an image.

The Goffi patent, U.S. Pat. No. 4,880,678, issuing Nov.
14, 1989, describes a dry transfer sheet that comprises a
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colored film adhering to a backing sheet with an interposi-
tion of a layer of release varnish. The colored film included
30%—40% pigment, 1%—4% of cycloaliphatic epoxy resin,
from 15%-35% of vinyl copolymer and from 1%4% of
polyethylene wax. This particular printing process was
described as being suitable for transferring an image to a
panel of wood.

The Kronzer et al. patent, U.S. Pat. No. 5,271,990, issuing
Dec. 21, 1993, describes an image-receptive heat transfer
paper that included a flexible paper based web base sheet
and an image-receptive melt transfer film that overlaid a top
surface of the base sheet. The image-receptive melt transfer
film was comprised of a thermoplastic polymer melting at a
temperature within a range of 65°-180° C.

The Higashiyami et al. patent, U.S. Pat. No. 5,019,475,
issuing May 28, 1991, describes a recording medium that
included a base sheet, a thermoplastic resin layer formed on
at least one side of the base sheet and a color developer layer
formed on a thermoplastic resin layer and capable of color
development by reaction with a dye precursor.

DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a cross-sectional view of one embodi-
ment of the image transfer sheet of the present invention.

SUMMARY OF THE INVENTION

One embodiment of the present invention includes a
method for transferring an image from one substrate to
another. The method comprises providing an image transfer
sheet which is comprised of a substrate layer, a release layer
and an image-imparting layer that comprises a polymer
component such as a low density polyethylene (LDPE) or
Ethylene Acrylic Acid (EAA) or Ethylene Vinyl Acetate
(EVA) or Methane Acrylic Ethylene Acrylic (MAEA) or
mixtures of these materials, each having a melt index within
a range of 20-1,200 C-g/10 minute (SI). An image is
imparted to the polymer component of the image imparting
layer through an image imparting medium such as ink or
toner.

In one embodiment, an image-receiving substrate is also
provided. The image-receiving substrate is contacted to the
image transfer sheet and is specifically contacted to the poly-
mer component of the image imparting layer. Heat is applied
to the substrate layer of the image transfer sheet and is trans-
ferred to the polymer component of the image imparting
layer so that the polymer, such as the LDPE, EAA, or EVA
or MAEA encapsulates the image-imparting medium and
transfers the encapsulates to the image-receiving substrate
thereby forming a mirror image on the image-receiving sub-
strate.

One other embodiment of the present invention includes
an image transfer sheet that comprises a substrate layer, a
release layer and an image imparting layer that comprises a
polymeric layer such as a low density polyethylene layer, an
EAA layer, an EVA layer or an MAEA layer. An image
receptive layer is a top polymer layer.

With one additional embodiment, an image transfer sheet
of the present invention comprises an image imparting layer
but is free from an image receptive layer such as an ink
receptive layer. Image indicia are imparted, with this
embodiment, with techniques such as color copy, laser
techniques, toner or by thermo transfer from ribbon wax or
from resin.

The LDPE polymer of the image imparting layer melts at
a point within a range of 43°-300° C. The LDPE has a melt
index (MI) of 60-1,200 SI-g/10 minute.
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The EAA has an acrylic acid concentration ranging from
5 to 25% by weight and has an MI of 20 to 1300 g/10
minutes. A preferred EAA embodiment has an acrylic acid
concentration of 7 to 20% by weight and an MI range of 20
to 700.

The EVA has a MI within a range of 20 to 2300. The EVA
has a vinyl acetate concentration ranging from 10 to 30% by
weight.

The present invention further includes a kit for image
transfer. The kit comprises an image transfer sheet that is
comprised of a substrate layer, a release layer and an image
imparting layer made of a polymer such as LDPE, EAA,
EVA, or MAEA or mixtures of these polymers that melt at a
temperature within a range of 100°~700° C. The LDPE has a
melt index of 60-1,200 (SI)-g/minute. The kit also includes
a device for imparting an image-imparting medium to the
polymer component of the image imparting layer of the
image transfer sheet. One kit embodiment additionally
includes an image-receiving substrate such as an ink recep-
tive layer that is an element of the image transfer sheet.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

One embodiment of the present invention, an image trans-
fer sheet, illustrated generally at 10 in FIG. 1, is comprised
of a substrate layer 12, a release layer 14 comprising a sili-
cone coating and a peel layer that together have a thickness
of'about 3 to 8 mils, also known as an image imparting layer
16, comprising a polymer component selected from one or
more of a low density polyethylene (LDPE), ethylene acrylic
acid (EAA), ethylene vinyl acetate (EVA), or methane
acrylic ethylene acetate (M/EAA), having a melt index of
20-1200 (SI) g/10 minute and a polymer thickness of 0.7 to
2.3 mils of polymer or (20 g/m? to 50 g/m* with a melting
point range of 40°—450° C.), whereby the release layer 14 is
sandwiched between the substrate layer 12 and the peel layer
16 comprising a polymeric material such as LDPE, EAA,
EVA or M/EAA.

Another embodiment of the present invention also
includes a method for transferring an image from one sub-
strate to another. The method comprises a step of providing
an image transfer sheet 10 that is comprised of a substrate or
base layer 12, such as box paper with a base weight of 75
g/m? to 162 g/m?, a release layer 14, comprising a silicone
coating and a peel layer 16 that includes one or more of the
polymers LDPE, EAA, EVA, or M/EAA at a thickness of
about 1.5 mils and having a melt index, MI, within a range of
60°-1300° C. Next, an image is imparted to the polymer
component of the peel layer 16 utilizing a top coating image-
imparting material such as ink or toner. The ink or toner may
be applied utilizing any conventional method such as an ink
jet printer or an ink pen or color copy or a laser printer. The
ink may be comprised of any conventional ink formulation.
An ink jet coating is preferred.

The image transfer sheet 10 is, in one embodiment,
applied to a second substrate, also called the image receiving
substrate, so that the polymeric component of the peel layer
16 contacts the second substrate. The second substrate may
be comprised of materials such as cloth, paper and other
flexible or inflexible materials. Once the image transfer sheet
10 contacts the second substrate, a source of heat, such as an
iron or other heat source, is applied to the image transfer
sheet 10 and heat is transferred through the peel layer 16.
The peel layer 16 transfers the image to the second substrate.
The application of heat to the transfer sheet 10 results in ink
or other image-imparting media within the polymeric com-
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4

ponent of the peel layer being changed in form to particles
encapsulated by the polymeric substrate such as the LDPE,
EAA, EVA or MVEAA immediately proximal to the ink or
toner. The encapsulated ink particles or encapsulated toner
particles are then transferred to the second substrate in a
mirror image to the ink image or toner image on the poly-
meric component of the peel layer while the portion of the
polymer of the peel layer 16 not contacting the ink or toner
and encapsulating the ink or toner is retained on the image
transfer sheet 10.

When image imparting media and techniques such as
color copy, laser techniques, toner or thermo transfer from
ribbon wax or resin are employed, it is not necessary to
apply an image receiving layer to the image transfer sheet.

As used herein, the term “melt index” refers to the value
obtained by performing ASTM D-1238 under conditions of
temperature, applied load, timing interval and other opera-
tive variables which are specified therein for the particular
polymer being tested.

It is believed that the addition of ink or toner to the image
imparting layer, specifically, to the LDPE or to the EAA,
EVA, or E/MAA polymeric component, locally lowers the
melting point of the polymeric component material such as
LDPE, EAA, EVA, or EFEMAA which either contacts the ink
or toner or is immediately adjacent to the ink or toner. Thus,
an application of heat to the polymeric component of the
peel layer 16 results in a change in viscosity of the low
density polyethylene or other polymeric material contacted
by the ink or toner and immediately adjacent to the ink or
toner as compared to the surrounding polymeric media. It is
believed that the polymeric component such as LDPE, EAA,
EVA or E/MAA polyethylene locally melts with the ink or
toner. However, as heat is removed and the area cools, the
polymeric component solidifies and encapsulates the ink or
toner. The solidification-encapsulation occurs substantially
concurrently with transfer of the ink-LDPE or ink-EAA,
ink-EVA or ink-E/MAA or other polymer mixture to the
receiving substrate.

Because the polymeric component of the peel layer 16
generally has a high melting point, the application of heat,
such as from an iron, does not result in melting of this layer
or in a significant change in viscosity of the overall peel
layer 16. The change in viscosity is confined to the poly-
meric component that actually contacts the ink or toner or is
immediately adjacent to the ink or toner. As a consequence, a
mixture of the polymeric component and ink or toner is
transferred to the second substrate sheet as an encapsulate
whereby the polymeric component encapsulates the ink or
toner. It is believed that the image transfer sheet of the
present invention is uniquely capable of both cold peel and
hot peel with a very good performance for both types of
peels.

One polymeric component, the low density polyethylene
ethylene-acrylic acid (EAA) polymeric component, is
formed as a product of the co-polymerization of ethylene
and acrylic acid forming a polymer with carboxyl groups.
The low density EAA polymer is more amorphous than low
density polyethylene which causes the EAA to decrease in
melting point as compared to LDPE. The carboxyl groups of
the acrylic acid group of EAA also provide chemical func-
tional groups for hydrogen bonding.

In one preferred EAA polymer embodiment, acrylic acids
are present in a concentration of 5 to 25% by weight of the
EAA formulation. The EAA has a melt index ranging from
20 to 1200. The most preferred EAA formulation has an
acrylic acid concentration of 10 to 20% by weight. This
EAA embodiment has a MI of 60 to 500.
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Other polymeric materials that may be used include an
ethylene melt with acrylic acid copolymer resin and with a
melt flow index ranging from 20-1,500 DS/minute and pref-
erably having a melt flow index of 50-100 DS/minute. This
ethylene-acrylic acid polymer melt, known as E/MAA along
with ethylene acrylic acid, EAA, ethylene vinyl acetate
(EVA) with acetate percentages ranging from 4%—30% and
preferably 11%—-20% may be used as the polymer in the peel
layer 16. One other preferred EFMAA embodiment has a MI
of 60 to 600. One preferred embodiment of E/MAA and
EAA includes an acid content within a concentration range
of 4 to 25%.

One other polymeric material that may be used is EVA
with Vinyl Acetate contents. This polymer has a MI of 100 to
2300. The vinyl acetate contents range from approximately
10 to 30% by weight. In one preferred embodiment, the EVA
includes vinyl acetate contents of 10% to 28%, with a melt
index within a range of 10 to 600. In one other preferred
embodiment, the EVA has an MI within a range of 20 to 600.
It is also contemplated that a polyethylene copolymer dis-
persion may be suitable for use in this layer.

The melt flow indices of these polymer components range
from 100 DS/minute to 2,500 DS/minute with a preferable
range of 20-700 DS/minute. Each of these polymeric
components, in addition to a Surlyninoma resin are usable
with or without additives, such as slip additives, UV
absorbents, optical brighteners, pigments, antistatics and
other additives conventionally added to this type of polymer.
All of these polymeric components have softening points
within a range of 40°-300° C.

The sheet and method of the present invention accomplish
with a simple elegance what other methods and transfer
sheets have attempted to accomplish with a great deal of
complexity. The sheet and method of the present invention
do not require complicated coloring or image-generating
systems such as preformed encapsulates. The image transfer
sheet and method, furthermore, do not require complicated
layer interaction in order to transfer a stable image to an
image-receiving substrate. The image transfer sheet of the
present invention merely requires a user to impart an image
to the polymeric component of the peel or image imparting
layer with a material such as ink or toner. In one
embodiment, once the image is transterred, the user contacts
the peel layer 16 to the second or receiving substrate and
applies a source of heat such as an iron. The capacity of the
polymeric component of the peel layer to encapsulate an
image-imparting media such as ink or toner renders this
image transfer sheet exceedingly versatile.

The substrate layer 12 of the image transfer sheet 10 is
preferably made of paper but may be made of any flexible or
inflexible material ranging from fabric to polypropylene.
Specific substrate materials include polyester film,
polypropylene, or other film having a matte or glossy finish.
In one embodiment, the substrate is a base paper having a
weight-to-surface area within a range of 60 g/m? to 245 g/m>
and preferably a range of 80 g/m? to 145 g/m*. The substrate
has a thickness that falls within a range of 2.2—-12.0 mils and
a preferred thickness of 3-8.0 mils, as measured in a Tappi
411 test procedure.

The substrate layer may be coated with clay on one side or
both sides. The substrate layer may be resin coated or may
be free of coating if the substrate is smooth enough. In one
embodiment, overlying the substrate is a silicone coating.
The silicone coating has a range of thickness of 0.1 to 2.0
mils with a preferred thickness range of 0.1 to 0.7 mils. The
silicone coating has a release in g/inch within a range of 50
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to 1100 and a preferred release of 65 to 800 g/inch as mea-
sured by a Tappi-410 method. Other release coatings such as
fluoro carbon, urethane, or acrylic base polymer may be
used.

The silicone-coated layer acts as a release-enhancing
layer. It is believed that when heat is applied to the image
transfer sheet, thereby encapsulating the image-imparting
media such as ink or toner with low density polyethylene,
Ethylene Acrylic Acid (EAA), Ethylene Vinyl Acetate
(EVA) or Methane Acrylic Ethylene Acrylic (MAEA), or
mixtures of these materials, local changes in temperature
and fluidity of the low density polyethylene or other poly-
meric material occurs. These local changes are transmitted
into the silicone-coated release layer and result in local, pref-
erential release of the low density polyethylene encapsu-
lates.

This local release facilitates transfer of a “clean” image
from the image transfer sheet to the final substrate. By
“clean” image is meant an image with a smooth definition.

The silicone-coated release layer is an optional layer that
may be eliminated if the image-receiving surface 17 of the
peel layer 16 is sufficiently smooth to receive the image. In
instances where a silicone-coated release layer is employed,
a silicone-coated paper with silicone deposited at 0.32-2.43
g/m? is employed. The silicone-coated paper preferably has
arelease value between 50 g/in. and 700 g/in. The paper may
be coated on a backside for curl control or other function,
printability or heat stabilities.

A top surface of the silicone may be treated with a corona
treatment or chemical treatment prior to application of the
polymeric component or on top of the polymer in order to
provide better adhesion or to improve washability of the
image transferred.

One desirable quality of the polymeric component,
LDPE, EVA, EAA or M/EAA, is that it has a capacity to coat
any fibers or other types of discontinuities on the image-
receiving substrate and to solidify about these fibers or dis-
continuities. This coating and solidification on fibers or any
other type of discontinuity in the receiving substrate aids in
imparting a permanency to the final, transferred image.
Because the image-generated media, such as ink or toner, is
actually encapsulated in the low density polyethylene or
other polymeric component material, the image transferred
along with the LDPE, EVA, EAA or M/EAA, is a permanent
image that cannot be washed away or removed with conven-
tional physical or chemical perturbations such as machine
washing. The polymeric materials LDPE, EVA, EAA, or
M/EAA are relatively inert to chemical perturbations. In one
embodiment, the LDPE, EVA, EAA, or M/EAA is applied to
either the substrate or the release layer 14 in a thickness
within a range of 0.5 mils to 2.8 mils or 10 g/m> to 55 g/m?
and preferably 22 g/m” to 48 g/m®.

Overlying the polymeric component containing peel layer
16 is a prime layer GAT with polyethylene dispersion or an
EAA or EVA dispersion. This layer has a high melting index
within a range of 200-2,000. The EAA emulsion dispersion
has an MI of 200-2000 and has an acrylic acid concentration
of 7%-25% by weight. The EVA dispersion has an MI of
200-2500 and an acetate or other acrylic polymer concentra-
tion of 7%-33% by weight.

A fifth layer is an ink jet coating receptor layer having a
thickness of 3 g/m? to 30 g/m>. Overlying the ink jet coating
receptor layer is an ink jet top coating layer having a thick-
ness of 4 g/m?-30 g/m>. In one embodiment, the ink jet
coating receptor layer and ink jet top coating layer are com-
bined to create a single layer having a heavier coat weight.
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This layer is not required when image imparting techniques
such as color copy, laser, loner, or thermo transfer from rib-
bon wax or resin are employed.

In one embodiment, the image transfer sheet of the
present invention is made by applying a low density
polyethylene, or a low density polyethylene ethylene acrylic
acid or an ethylene vinyl acetate (10%—28%) of vinyl acetate
to the substrate utilizing a process such as extrusion, hot
melt, slot die, or a “roll on” process or other similar process.

The low density polyethylene preferably has a melt index
within a range of 201,200 g/10 minutes and most prefer-
ably a melt index of 100-700-g/minute. An acceptable melt
flow rate measured at 125 degrees Centigrade and 325 grams
falls within a range of 7-30 g/10 min. with a preferred range
of 8-20 g/10 min. as measured by ASTM Test Method
D-1238. An Equivalent Melt Index, EMI, which is equal to
66.8x(Melt Flow Rate at 125 C, 325 grams) 0.83, may
acceptably range from 30-2000 g/10 min. and preferably
ranges from 200-800 g/10 min. The Melting Point, Tm,
ranges from 43 to 250 degrees Centigrade with a preferred
range of 65 to 150 degrees Centigrade as measured in ASTM
Test Method D-3417. The Vicat Softening Point of the
LDPE ranges from 43 to 150 degrees Centigrade as mea-
sured by ASTM Test Method D-1525.

The ethylene vinyl acetate (EVA) has a melt index of
200-2500 dg/minute with a preferred index range of 200 to
1200 dg/min. The Ring and Ball Softening Point ranges
from 67 to 200 degrees C., with a preferred range of 76 to
150 degrees C. The percent vinyl acetate in the EVA is
within a range of 5 to 33% and preferably within a range of
10-33%. The metoacrylic acid or ethylene acrylic acid also
known as Nucryl™ has a concentration of about 4%-20%
acrylic acid and a melt index within a range of 50-1,300-g/
minute. The preferable range is 200-600-g/minute.

The EAA/EMAA has a Melt Index of 20-1300 dg/min.
with a preferred range of 60-700 dg/min. as measured in
ASTM Test Method D-1238. The Vicat Softening Point
ranges from 43-225 degrees Centigrade with a preferred
range of 43—150 degrees Centigrade as measured by ASTM
Test 43—150 degrees Centigrade. The EAA/EMAA has a
percent acrylic acid concentration within a range of 5-25
percent with a preferred range of 7-22 percent by weight.
The Melt Flow Rate ranges from 7-90 g/10 min. with a
preferred range of 7-65 g/10 min. as measured by ASTM
test method D-1238.

Twenty-eight g/m> to 50 g/m* are applied to a substrate.
The application thickness of one of the LDPE, EAA, EVA or
Nucryl™ is 1 to 2 mils in thickness. The most preferred
range of thickness of 1.0-2.2 mils.

In one embodiment, the polymeric components of LDPE,
EAA, EVA or Nucryl™ is applied to a silicone-release
coated paper. The silicone-release coating is applied to paper
or film to basis WT 80 g/m* an application quantity of 80
g/m? to 200 g/m* and preferably at a rate of 95 g/m> to 170
g/m?.

Application of the polymeric component to the substrate,
such as release coated paper, may be by extrusion, roll
coater, any coating process, slot-die or hot melt extrusion.
Other acceptable methods of application include an air knife
or rod blade application. The polymeric component may be
prime coated with a corona treatment or chemical treatment
with acrylic acid emulsion having a melt index of 300-2,
000-g/min., or an EVA emulsion, chemical primer or corona
treatment or may be eliminated if chemical treatment for
adhesion was applied. A top coat may be applied over the
polymeric component. The final application is an ink jet

20

25

30

35

40

45

50

55

60

65

8

coating of two or three passes to deposit 4 g/m? to 30 g/m>
depending on particular printing applications.

One embodiment of the image transfer sheet is described
in Table 1 with respect to layer identity, interlayer relation-
ship and rate of application of each layer.

TABLE 1
Layer Type Applications in G/M?
Base paper 70-160 g/m2 layer barrier coating 3-10

(applied on one or both sides of the
base paper)
Silicone coating (or 0.4-2 1bs/300 SF
other release coating)
Corona treatment (may
or may not be
necessary)
Film or peel layer
Corona treatment (or
other chemical)
Ink jet coating

20-50
1-5

4-35 (the ink jet coating could be applied in
one, two, three, or additional passes)

The film layer may be applied as a cold peel or as a hot
peel.

Presented herein is one example of one preferred embodi-
ment of the image transfer sheet of the present invention.
This example is presented to illustrate particular layers and
particular specification for the layers and is not intended to
limit the scope of the present invention.

EXAMPLE

In one embodiment, the image transfer sheet included a
first substrate layer of base paper having a basis weight of 65
g/m® to 145 g/m* and preferably falling within a range of 97
g/m? to 138 g/m>. While paper is described, it is contem-
plated that materials such as polyester film, polypropylene or
polyethylene or other film of 142-1,000 gauge matte or
glossy finish may be employed. In instances where paper is
used, the paper may be clay coated on one side, or both
sides, or polymer coated.

Overlaying the base substrate paper layer was a release
layer comprising silicone. Other acceptable release coatings
include fluorocarbon or other acrylic, urethane release coat-
ings and so on. The release layer had a release value ranging
from 50 g/in. to 2,000 g/in. and preferably a range of 80 g/in.
to 500 g/in. The release layer may be omitted if the base
paper has a surface of sufficient smoothness.

A third layer which is a peel layer of the image transfer
sheet includes a low density polyethylene or other polymer
polyethylene applied at a thickness of 0.5 mils to 2.8 mils or
10 g/m? to 55 g/m* and preferably 22 g/m? to 48 g/m>. Other
acceptable materials for use in the third layer include acrylic
acid of 5%-22% ethylene vinyl acetate, 10%-28% (EVA)
with a melt index ranging from 30-2,000. In one preferred
embodiment, the melt index was 60-500. In addition to the
materials mentioned, the third layer may also be comprised
of a polyethylene copolymer dispersion.

The LDPE or EVA or polyethylene copolymer dispersion
is primed with GAT with a high melt index ranging from
200-2,000. A preferred range is 200-2,000. It is contem-
plated that this primer layer is optional.

A fifth layer is a first layer of ink jet coating receptor laid
down in a concentration of 3 g/m? to 30 g/m”.

A sixth layer which is a third ink jet top coating is laid
down at a concentration of 4 g/m? to 15 g/m>. It is possible
that the ink jet top coating could be laid down in a single
pass in order to make a single layer with a heavier coat
weight.
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Although the present invention has been described with
reference to preferred embodiments, workers skilled in the
art will recognize that changes may be made in form and
detail without departing from the spirit and scope of the
invention.

What is claimed is:

1. An image transfer sheet [capable of transferring an ink
image to an image receiving material], comprising:

a removable substrate [layer] comprising at least one of a

base paper or film;

[a release layer;]

a peel member comprising a polymer [layer] component
having a melt index within a range of about 20 [to
1200] grams per 10 minutes to about 2300 grams per
10 minutes, the polymer component including a portion
configured to carry image indicia to be transferred;

[wherein the release layer is positioned between the sub-
strate layer and the polymer layer; and ink from an ink
jet printer or an ink pen or a laser printer that forms an
image on and in the polymer layer wherein the ink and
polymer contacting the ink when the ink is applied to
the polymer are transferred to the image receiving
material without transfer of the entire polymer layer]
release-enhancing coating positioned such that a first
coating surface is abutting the removable substrate and
a second coating surface is abutting the peel member;
and

an image-receptive member overlaying the peel member
and configured to receive image-imparting media,
forming the image indicia, from a copying or printing
process, the image-receptive member including an ink
Jet coating receptor layer having a thickness ranging
from about 3 grams/square meter to about 30 grams/
square meter, and an ink jet top coating layer overlay-
ing the ink jet coating receptor layer and having a
thickness ranging from about 4 grams/square meter to
about 30 grams/square meter;

wherein the peel member is removable from the release-
enhancing coating when the peel member is in a heated
state and when the peel member is in a cooled or ambi-
ent state, and

wherein the removable substrate is configured to transfer
external heat, when applied, to one or both of the peel
member or the image-receptive member sufficient to
encapsulate the image indicia on an image-receiving
substrate during an image transfer process.

2. The image transfer sheet of claim 1 wherein the poly-
mer [layer melts at a] component portion includes a melting
temperature within a range of [60-700 C] about 43° C. to
about 700° C.

[3. The sheet of claim 1 wherein the release layer is com-
prised of a silicone coating.]

4. The image transfer sheet of claim 1, wherein the
[release layer comprises a silicone coating and a base paper,
the layer having] release-enhancing coating has a thickness
[of approximately 3.0-8.0] ranging from about 0.1 mils to
about 2 mils.

5. The image transfer sheet of claim [1] 28, wherein the
polymer [layer] component portion has a thickness [within a
range of] ranging from about [1.0 to 2.2] 0.5 mils to about
2.8 mils.

6. The image transfer sheet of claim [2 and further includ-
ing an image-imparting medium encapsulated within the
polymer] 28, wherein the polymer component portion is con-
figured to encapsulate image-imparting media, of the image
indica, when heat is transferrved through the peel member.
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[7. The image transfer sheet of claim 1 wherein the poly-
mer layer comprises a low density polyethylene layer.]

[8. The image transfer sheet of claim 1 wherein the poly-
mer layer comprises one or more of a low density
polyethylene, ethylene vinyl acetate layer, or ethylene
acrylic acid.]

9. The image transfer sheet of claim [1] /5, wherein the
polymer [comprises a vinyl acetate fraction or an acrylic
acid fraction] component portion includes ethylene vinyl
acetate having a vinyl acetate concentration within a range
of about 10% to about 30% by weight, or ethylene acrylic
acid having an acrylic acid concentration within a range of
about 5% to about 25% by weight.

[10. An image transfer system comprising:

an article effective for receiving and retaining an image;
and

an image transfer sheet for transferring the image to the
article without application of heat, the image transfer
sheet comprising:

a substrate layer;

a release layer;

a polymer layer comprising one or more of a low density
polyethylene, ethylene vinyl acetate, and ethylene
acrylic acid,

wherein the release layer is positioned between the sub-
strate layer and the polymer layer; and

ink from an ink jet printer or an ink pen or a laser printer
that forms the image on and in the polymer layer
wherein the image is transferred and adhered to the
article without transfer of the entire polymer layer.]

11. The image transfer sheet of claim 6, wherein the

image-imparting media includes at least one of toner or ink.

12. The image transfer sheet of claim 6, wherein the poly-
mer component portion is configured such that one or more
portions of the polymer component portion contacting or
adjacent the image-imparting media is configured to change
viscosity when heat is transferred through the peel member.

13. An image transfer sheet, comprising:

a silicone-coated removable substrate, the removable sub-
strate including a base paper or film and having a sub-
strate surface abutting a silicone coating, the silicone
coating having a thickness less than about 2 mils; and

a peel member overlaying, and peelable from, the silicone
coating, the peel member including a polymer compo-
nent portion configured to carry image indicia to be
transferred,

wherein the removable substrate is configured to transfer
external heat, when applied, to the peel member suffi-
cient to encapsulate the image indicia on an image-
receiving substrate during an image transfer process.

14. The image transfer sheet of claim 13, wherein the
polymer component portion includes at least one of low den-
sity polyethylene, ethylene vinyl acetate, a copolymer of eth-
ylene and acrylic acid, or ethylene acrylic acid.

15. The image transfer sheet of claim 13, wherein the
polymer component portion includes a melt flow index
within a range of about 100 DS/minute to about 2,500
DS/minute.

16. The image transfer sheet of claim 13, wherein a sur-
face of the silicone coating abutting the peel member is one
or both of corona treated or chemically treated prior to be
overlaid with the peel member.

17. The image transfer sheet of claim 13, wherein the
removable substrate, the silicone coating, and the peel mem-
ber have a combined thickness ranging from about 3 mils to
about 8 mils.
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18. The image transfer sheet of claim 13, wherein the
silicone coating has a release value less than about 1100
grams/inch.

19. The image transfer sheet of claim 18, wherein the
silicone coating has a release value ranging from about 50
grams/inch to about 700 grams/inch.

20. A kit comprising:

the image transfer sheet of claim 13; and

instructions for using the image transfer sheet.

21. A kit comprising:

the image transfer sheet of claim 13;

instructions for using the image transfer sheet; and

an image-receiving substrate configured to receive and

retain image indicia transferred from the image trans-
fer sheet.
22. The kit of claim 21, wherein the image-receiving sub-
strate is a light-colored fabric.
23. The image transfer sheet of claim 13, comprising an
image-receptive member overlaying the peel member, the
image-receptive member configured to receive image-
imparting media, forming the image indicia, from a copying
or printing process.
24. A sheet, comprising:
a substrate member comprising at least one of a base
paper or film and having a basis weight less than about
245 grams/square meter; and

a release-enhancing coating overlaying and abutting a
surface of the substrate member, the release-enhancing
coating having a release value less than about 2,000
grams/inch;
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a peel member overlaying the release-enhancing coating
and having a portion configured to carry image indicia
to be transferred, the peel member including at least
one of low density polyethylene, ethylene vinyl acetate,
a copolymer of ethylene and acrylic acid, or ethylene
acrylic acid;

a primer layer overlaying the peel member, the primer
layer having a melt index ranging from about 200
grams per 10 minutes to about 2,000 grams per 10
minutes;

an ink jet coating receptor layer overlaying the primer
layer, the ink jet coating receptor layer having a thick-
ness ranging from about 3 grams/square meter to about
30 grams/square meter, and

an ink jet top coating layer overlaying the ink jet coating
receptor layer having a thickness ranging from about 4
grams/square meter to about 30 grams/square meter,

wherein the substrate member is configured to transfer
external heat, when applied, to one or more of the peel
member, the primer layer, the ink jet coating layer or
the ink jet top coating layer sufficient to encapsulate the
image indicia on an image-receiving substrate during
an image transfer process.
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