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Description

FIELD OF THE INVENTION

The present invention relates generally to color
printing using thermal transfer foils, and deals more par-
ticularly with an apparatus and method for thermally
overprinting one or a number of colors to produce dif-
ferent degrees of saturation and/or a larger number of
available colors.

BACKGROUND OF THE INVENTION

The accurate reproduction of colored graphics has
proven difficult using known color printing methods. This
is primarily due to the fact that the methods employed
to accomplish the reproductions are incapable of pro-
ducing the high fidelity color and quality of the original
image. One known method used to produce colored
graphics employs the three process colors (cyan, ma-
genta and yellow) to reproduce an image by first con-
ducting a color analysis on the original and then making
what are known as color separations and finally, printing
the image. In the past, color separations were created
by placing a red, green, and blue filter respectively over
the lens of a camera and shooting a separation negative
using panchromatic film (film sensitive to the visible por-
tions of the spectrum) . Use of these filters produced cy-
an, magenta and yellow separation negatives. Thus,
these separations yielded a record of the amount and
concentrations of the three process colors contained in
the original. The color information contained in the neg-
atives is then fed into a printer. The various tones and
colors of the original image are approximated by printing
patterns of various sized dots next to one another using
each process color. When the final image is viewed, the
dots tend to blend together to create what appears to
be the colors corresponding to the colors found on the
original image.

Historically, the dot patterns were determined using
the halftone separation technique described above
along with what is known as a halftone screen which
was placed over the film during exposure to break up
the image from the original copy into grids correspond-
ing to the dot patterns to be printed. The dot patterns
obtained from the combination of the halftone screen
and the separation negatives, known as halftone dots,
were then transferred to the printer which printed the
patterns corresponding to each process color onto are-
ceiving surface, thereby reproducing the original image.

More recently, the color analysis and halftone sep-
arations have been carried out in a single step using a
color scanner and computer in combination with a print-
er. The color scanner evaluates the colored original
point by point through color filters. The image is then
converted from a visual to an electrical impulse that is
fed into a computer. The computer then compiles this
information and uses it to control a printer.

10

15

20

25

30

35

40

45

50

55

One type of printer particularly suited for printing the
halftone dot patterns according to the information ob-
tained from a scanned original is known as an ink jet
printer. Typically, this type of printer uses a print head
having three ink reservoirs each carrying a process
colored (cyan magenta and yellow) ink. During a printing
process, the print head traverses the image receiving
surface and simultaneously prints the halftone dot pat-
terns according to the color separations accomplished
by the scanner and computer.

A problem often encountered with the images cre-
ated by the above described process is that the patterns
of dots are clearly visible. This causes the image to ap-
pear less sharp and in some cases even grainy. This is
especially undesirable in situations where the images
produced will be subject to close scrutiny. Accordingly,
there is a need for a color image production technique
which accurately reproduces an original using solid con-
tinuous colors. As used herein, the term continuous
should be construed to mean that the appropriate por-
tion of the receiving surface upon which the color is
transferred is completely filled with color and contains
no dots.

In addition to the foregoing, the previously de-
scribed process is not capable of accurately reproduc-
ing many colors or shades of color. For instance the ap-
pearance of some subtle pastels cannot be duplicated
using only the three process colors. Therefore, in some
instances it may not be possible to acceptably repro-
duce a particular image.

A known method used to produce solid continuous
colors, incorporates a thermal printer. Donor foils are uti-
lized by the thermal printer, from which layers of color
pigment are transferred to a receiving surface. The
phrase "donor foil" is a term of art which denotes in one
aspect, a foil or other thin material which carries a layer
of pigment dispersed in a wax, resin, or wax-resin vehi-
cle. The pigment is transferred from the foil to the re-
ceiving surface by the thermal printer through a combi-
nation of heat and pressure. Alternatively, in a second
aspect, a donor foil can take the form of a dye diffusion
foil or other thin material, wherein the foil or other thin
material is impregnated with a transferable dye which
when exposed to the heat and pressure produced by
the thermal printer, diffuses out of the foil or other thin
material and onto the print media. While this printing
method consistently produces high quality continuous
colors, it is limited by the available number of donor foil
colors. The color of the dye or pigment carried by a do-
nor foil is referred to by those skilled in the art as a "spot
color." The finite number of available spot colors, has,
until recently, caused this method of printing to be con-
sidered inappropriate for the accurate continuous color
reproduction of images.

Based on the foregoing, there is a current need for
amethod of producing an expanded palette of solid con-
tinuous colors and shades of color producible from a lim-
ited number of donor foil colors. This method should be
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capable of producing the same high fidelity appearance
on the print media, as is embodied in the original graph-
ic. It is also important that the method employ a means
of identification as well as the associated formula need-
ed to reproduce each color and shade such that an op-
erator is able to readily ascertain and print the desired
color.

In accordance with the foregoing, it is the general
object of the present invention to provide a greatly ex-
panded palette of printable high fidelity continuous
colors and shades, producible using a limited number
of spot colors.

Afurther object of the present invention is to provide
a means whereby these colors, and the formulas for
their production are codified in an easily accessible
fashion; and/or to provide improvements generally.

SUMMARY OF THE INVENTION

The present invention meets these and other ob-
jects by providing, in one aspect, a method for color
printing onto a thermally printable receiving surface
comprising printing a first layer of colored printing me-
dium onto at least one portion of a receiving surface us-
ing a thermal printer, the colored printing medium being
transferred from a pigment carrying foil to the portion of
the receiving surface by localized heating of the pigment
carrying foil. Subsequent to printing the first layer, a sec-
ond layer of translucent colored printing medium is then
printed onto the receiving surface on top of the first layer
using a thermal printer. Similarly to the first layer of
colored printing medium, the translucent colored print-
ing medium of the second layer is also transferred from
a pigment carrying foil to the receiving surface by local-
ized heating of the foil. At least one of the first or second
layers of colored printing medium is a continuous solid
layer of printing medium throughout the portion of the
receiving surface onto which it is transferred.

In a related aspect, the present invention also pro-
vides a method for color printing whereby a number of
donor foils of different colors are provided. An index of
available colors producible from selected combinations
of the plurality of donor foils is prepared wherein each
of the available colors is one obtained by thermally print-
ing a first layer of printing medium from one of the foils
onto a surface similar tothe thermally printable receiving
surface andthen thermally printing at least a second lay-
er of printing medium from another one of the foils over
the first layer. When printing an image, the desired color
to be assigned to the printed portion of the receiving sur-
face is determined and an available color closely match-
ing the assigned color is selected from the color index.
The donor foils from which the selected available color
was obtained are then used as the donor foils for ther-
mally printing respectively the layers of printing medium
onto the receiving surface.

In still another aspect of the present invention, a
representation of an original graphic to be reproduced
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onto a receiving surface is provided. A computer is used
to process the representation of the original graphic into
a plurality of representations of areal fragments of the
original graphic, each of which fragments is assigned a
color such that the fragments, if assembled together and
given their assigned colors, form a synthesized graphic
closely matching the original graphic. Each of the rep-
resentations of the areal fragments includes a digital
representation of the color assigned to the fragment. A
digital representation of each of the available colors of
the index of available colors is provided, and the areal
fragments are compared with both the digital represen-
tation of the color assigned to that fragment and the dig-
ital representations of the available colors. From these
comparisons, a color which closely matches the as-
signed color is selected from the index of available
colors. For each of the areal fragment representations
a corresponding area of the receiving surface is printed
using first and second layers of printing medium respec-
tively from donor foils substantially identical to the donor
foils from which the selected available color was ob-
tained in the preparation of the index of available colors.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the invention
and many of the attendant advantages thereto will be
readily appreciated as the same becomes better under-
stood by reference to the following detailed description
when considered in conjunction with the accompanying
drawings wherein corresponding reference characters
indicate corresponding parts throughout the several
views of the drawings and wherein:

Fig. 1 is a schematic view of a thermal printer for
use in the present invention;

Fig. 2 is a partial view of the pigment carrying foil of
the present invention;

Fig. 3 is a partial view of the print media of the
present invention;

Fig. 4 is a side elevation of the print media of the
present invention showing the overprinted layers of
color printing medium;

Fig. 5 is a simplified schematic of the reference
color index of the present invention;

Fig. 6 is a schematic view of an apparatus for ther-
mally overprinting the print media of the present in-
vention;

Fig 7 is a simplified schematic showing a graphic
broken down into areal fragments;

Fig. 8 is a schematic view of an apparatus for ther-
mally overprinting and cutting a print media,

Fig. 9 is a fragmentary sectional view of the cutting
device which forms part of the apparatus of Fig. 8;
Fig. 10 is an enlarged fragmentary sectional view
of the cutting device which forms part of the appa-
ratus of Fig. 8;

Fig. 11 is a perspective view of the cutting device
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which forms a part of the apparatus shown in Fig. 8;
Fig. 12 is a schematic view of an alternate embod-
iment of the apparatus of the present invention for
thermally overprinting a sheet of print media;

Fig. 13 is a partial view of the thermal printer of the
embodiment shown in Fig. 12; and

Fig. 14 is a schematic view of an alternate system
for thermally overprinting and cutting a print media.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Turning to the drawings and first referring to Fig. 1,
the thermal printer generally designated as 10 and uti-
lized in the overprinting process is illustrated schemati-
cally. The printer 10 includes a roller platen 12 mounted
to a frame 14 for rotation about an axis 16. The print
media 18 having a thermally printable receiving surface
20 is presented to the thermal printer 10 and is ad-
vanced over the roller platen 12 beneath a thermal print
head 28 which is supported by the frame 14 above the
platen. The thermal printer includes a cassette 22 hav-
ing a foil 24 which carries a layer of colorant. The foil 24
extends from a supply roll 26, between the print head
28 and the roller platen 12, to a take-up roll 30 of the
cassette. Thus, as the print media 18 passes over the
roller platen 12 and through the thermal printer 10, the
print head 28 presses down on the foil 24 bringing it into
contact with the thermally printable receiving surface 20
of the print media 18. It should be understood that the
foil 24 may be any suitable foil known to those skilled in
the art for printing by a thermal transfer process. A donor
foil found to be particularly suitable for use in the over-
printing process is manufactured and sold by Gerber
Scientific Products, Inc. under the trademark Gerber-
Color.

The details of construction of the donor foil 24 are
shown in Fig. 2. Referring to this figure, the donor foil
includes a carrier sheet 32, made of a suitable material,
such as, but not limited to, mylar or cellophane. The car-
rier sheet has afirst upper surface 34 and a second low-
er opposite surface 36. A transfer layer 38 is located
below the carrier sheet and is also made from a suitable
material such as, but not limited to wax, lacquer, a pol-
ymeric resin or a combination thereof. A continuous
color printing medium 40 is dispersed within the matrix
of the transfer layer 38. A release or backcoat layer 37
is carried by the carrier sheet first upper surface 34 and
acts as a lubricant thereby preventing the carrier liner
from adhering to the thermal print head 28 during a print-
ing operation. During operation, the thermal print head
28 engages the carrier sheet first upper surface 34, and
through a combination of localized heat and pressure
the thermal print head causes the transfer layer 38 with
the color printing medium 40 dispersed therein, to mel,
thereby causing the layer of color printing medium 40 to
be transferred to the thermally printable receiving sur-
face 20. Alternatively, the transfer layer could consist of
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a dye impregnated in the carrier layer such that during
operation, the thermal print head 28 engages the carrier
sheet first upper surface 34, and through a combination
of localized heat and pressure the thermal print head
causes the dye to diffuse out of the carrier sheet and
onto the print media.

Turning to the details of the thermal overprinting
process of the present invention and referring to Figs. 1
through 4, the print media 18 is therein shown having
first and second layers of colored printing medium, 42,
44 printed onto at least one portion of the thermal re-
ceivingsurface 20. During the thermal overprinting proc-
ess, a first print cartridge 22 carrying a donor foil 24 is
loaded into the thermal printer 10. As previously de-
scribed, the print media 18 is advanced through the
printer 10 and the donor foil 24 is brought into commu-
nication with the thermally printable receiving surface 20
such that the print media 18 is interposed between the
roller platen 16, and the donor foil 24. As the print media
advances through the printer, the thermal print head 28,
selectively heats localized portions of the donor foil 24
in response to commands issued from a controller, see
Fig. 6, so that the first layer of color printing medium 42
is transferred to the thermally printable receiving surface
20. Upon completion of the first printing operation, the
print media is returned to its starting point and a layer
of translucent color printing medium 44 is printed directly
over the first layer 42 using a second donor foil. The
visual result of the overprinting process depends on the
light absorbing and/or reflective properties of the layers
of color printing medium 42 and 44. For example, if the
first layer of color printing medium 42 is translucent and
is overprinted onto itself, varying shades of the same
color may be obtained. If the translucent layer of color
printing medium 44 is a different hue than the first layer
of color printing medium 42, a third hue will be produced
by overprinting the second layer of color printing medi-
um onto the first. Additionally, the layers of color printing
medium may have holographic, prismatic, metallic,
pearlescent, fluorescent, glossy, matte, or other charac-
teristics. In other words, the present invention should be
broadly construed to include printing mediums which re-
flect or absorb light to produce various visual effects.

In addition to the foregoing, the reflective properties
of the thermally printable receiving surface 14 can also
dramatically effect the appearance of the final graphical
image. As such, the thermally printable receiving sur-
face 14 of the present invention must be made of a suit-
able material , such as, but not limited to, vinyl or mylar.
Moreover, the print media 12 may be holographic, pris-
matic, pearlescent, metallic, fluorescent, or display oth-
er light reflective characteristics.

Referring next to Fig. 3, either of the first or second
layers of color printing media 42, 44 printed onto the
thermally printable receiving surface 14 may be in the
form of a color gradient consisting of a pattern of colored
dots such that when overprinted with another translu-
cent printing medium the appearance of a continuous
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color gradient will be created.

Having established the method by which thermal
overprinting is accomplished, the present invention is al-
so directed to a color indexing device created by thermal
overprinting using spot colors. As previously defined,
spot colors comprise the colors carried by donor foils.
By overprinting different combinations of spot colors, a
wide palette of different hues and shades can be created
using a relatively small number of donor foils. A color
index 46 of the type referred to is shown in Fig. 5 and
consists of a plurality of reference colors 48 produced
from a plurality of donor foils wherein each of the refer-
ence colors 48 is created by thermally printing a first lay-
er of printing medium from one of the foils onto a surface
similar to a portion of the thermally printable receiving
surface 20 and then thermally overprinting a second lay-
er of printing medium from another one of the foils over
the first layer. Preferably, the reference colors 48 are ar-
ranged on the color reference index in groups identifia-
ble with reference to particular selections and combina-
tions of spot and process colors. Since the visual ap-
pearance of the reference colors can vary with different
surface textures, the reference colors can also be print-
ed onto a plurality of different materials having different
surface qualities. The color reference index includes, or
is associated with, means to identify the various refer-
ence colors 50. These identifying means can consist of,
but are not limited to, reference color code numbers tied
to particular reference color formulas which identify the
donor foil combinations and the order of use needed to
produce the particular reference color. It should be not-
ed that the reference color index 46 can consist of a plu-
rality of several individual charts each containing a plu-
rality of reference colors.

The reference color index 46 can be used in several
different overprinting processes. In one such process
the operator of a thermal printer determines a desired
color to be assigned to a portion of the thermal receiving
surface 20 of the print media 18. Using the color refer-
ence chart, the operator selects an available color close-
ly matching the assigned color. Referring to the refer-
ence color identifying means 50, the operator deter-
mines which colored donor foils are needed to print the
desired color and their order of application. Then, using
these donor foils, the operator thermally prints the first
and second layers of printing medium onto a portion of
the receiving surface.

In addition to the aforementioned, the color refer-
ence index can also be used in conjunction with the re-
production of a representative graphic in a process
known to those skilled in the art as posterizing.
Referring to Fig. 6, a graphic P is processed using a dig-
itizer 52 or other data input device which supplies a com-
puter 54 with machine readable data defining the graph-
ic to be printed. The representation of the original graph-
ic is broken down by the computer into a plurality of rep-
resentations of areal fragments 56, Fig. 7, of the original
graphic. Each of the areal fragments is assigned a color
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such that the fragments, if assembled together and giv-
en their assigned colors, would form a synthesized
graphic closely matching the original graphic. The rep-
resentations of the areal fragments each include a dig-
ital representation of the color assigned to the fragment.
The computer 54 is provided with a computer readable
medium encoded with a computer program correspond-
ing to digital representations of each of the available ref-
erence colors obtained from the index of available
colors. The computer then compares the digital repre-
sentations of the colors assigned to the graphic with the
digital representation of the available reference colors
and from this comparison a color is selected from the
index of available reference colors which provides the
closest match to the color assigned to the graphic. Sub-
sequent to the color selection, the operator selects the
donor foils required to reproduce the graphic and then
for each of the areal fragments thermally prints onto a
corresponding area of the receiving surface, the layers
of printing medium using donor foils substantially iden-
tical to the donor foils from which the selected available
reference color was obtained in the preparation of the
index of available reference colors.

In an alternate embodiment of the previously de-
scribed posterizing process, in addition to selecting the
appropriate reference colors, the computer also deter-
mines the optimal combination of donor foils required,
and the order of their use to efficiently reproduce the
desired graphic in as few steps and using as few donor
foils as possible.

In yet another aspect of the present invention, and
with reference to Figs. 8-11, a preferred embodiment of
an apparatus there shown and generally designated as
58, is used for overprinting and cutting a graphic, such
as the illustrated graphic P, on a strip of print media 18
having a thermal receiving surface 20. As described
above the graphic P is printed using the thermal over-
print process. Subsequent to the thermal overprinting
process, a selected portion of the print media including
the graphic is then cut from the thermal receiving sur-
face 20 by cutting means 60 in response to commands
issued from the controller 55, Fig. 6. During the cutting
operation, only the thermal receiving surface 20 is cut
through, while the remainder of the print media 18 re-
mains intact. The cutting device 60 includes a roller plat-
en 62 rotatably mounted to a frame 64 for rotation about
an axis 66. In operation, the print media passes over the
roller platen 62 relative to a cutting tool 68. The cutting
device 60 is further defined by a tool head 70 and an
associated tool holder 72 rotatably mounted to the tool
head 70. A cutting tool herein shown as, but not limited
to, ablade 68 is received in the tool holder and rotatable
relative to the tool head 70 about an axis 74.

As can best be seen in Fig. 11, the cutting device
60 is oriented substantially vertically when the cutting
tool 68 is in the working position above the print media
18. The cutting device 60 is pivotally and slidably mount-
ed on ways 76 which are fixed to frame 64, such that
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during the cutting operation, as the print media 18 is ad-
vanced, the tool holder 72 can traverse the width of the
print media 18.

The cutting device 60 is cantilevered outwardly from
the ways 76 on an arm 78 allowing the tool holder 72
and associated cutting tool 68 to be urged downwardly
toward the print media 18. The cutting device 60 may
include a variably positionable first counterweight 80
mounted to the cutting device 60 so as to vary the
amount of downward pressure applied to the print media
18 or alternatively may include a mechanical device
having a variable tensioning spring mechanism for ap-
plying discreet amounts of downward force to the print
media 18 through the tool holder 72. Thus, the pressure
of the first cutting tool 68 on the print media 18 during
the cutting operation is controllable by such means as
the counterweight 80 so that the depth of penetration of
the cutting tool 68 can be adjusted and held at a sub-
stantially constant value. The maximum depth of pene-
tration is such that during the cutting process, the print
media 18 is cut through the thermally printable receiving
surface 20 only and not through the full extent of the
print media's thickness.

In still another embodiment of the present invention
shown in Figs. 12 and 13, the thermal printer includes
a flat work surface 82 mounted to a frame 84. The ther-
mal printer 86 is slidably mounted to the frame 84 such
that it can traverse the width of the print media 86 being
processed. The print media 87 has a thermally printable
receiving surface 88 and is interposed between the work
surface 82 and the thermal printer 86 with the thermally
printable receiving surface 88 facing the thermal printer.
Similarly to the device shown in Figs. 8-11, a controller
90 is in communication with the thermal printer 86 for
controlling its movement.

Referring to Fig. 14, the alternate embodiment of
Figs. 12 and 13, further includes a cutting device 60.
Cutting device 60 is the same cutting device 60 shown
in Figs. 9 through 11 and described above. Therefore,
subsequent to the thermal overprinting process, a se-
lected portion of the print media including the graphic
can be cut from the thermal receiving surface 88 by cut-
ting means 60 in response 1o commands issued from
the controller 90, Fig. 12. During the cutting operation,
only the thermal receiving surface 88 is cut through,
while the remainder of the print media 86 remains intact.

While the overprint process has been described
herein as involving the thermal printing of only a first and
second layer of color printing medium, the invention
should not be limited in this regard as it is possible to
overprint several layers of color printing media to
achieve various colors, shades, and effects.

While preferred embodiments have been shown
and described, various modifications and substitutions
may be made without departing from the spirit and
scope of the present invention. Accordingly, it is to be
understood that the present invention has been de-
scribed by way of example and not by limitation.
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Claims

1. A process for color printing onto a thermally printa-
ble receiving surface, said process characterized

by:

printing a first layer of colored printing medium
(42) onto at least one portion of said receiving
surface (20) using a thermal printer (10) where-
by said colored printing medium is transferred
from a pigment carrying foil (24) to said portion
of said receiving surface by localized heating
of said pigment carrying foil, and

then printing at least a second layer of translu-
cent colored printing medium (44) onto said one
portion of said receiving surface on top of said
first layer using a thermal printer whereby said
translucent colored printing medium of said
second layer is transferred from a pigment car-
rying foil to said portion of said receiving sur-
face by localized heating of said pigment car-
rying foil,

at least one of said first and second layers of
colored printing medium being a continuous
layer of printing medium throughout said one
portion of said receiving surface.

2. The process of claim 1 wherein the step of printing
at least a second layer of translucent colored print-
ing medium (44) onto said one portion of said re-
ceiving surface (20) is further characterized by,
printing a plurality of layers of colored printing me-
dium onto said one portion of said receiving surface.

3. The process for color printing as defined in claim 1,
wherein said printing medium of said first layer (42)
is a translucent printing medium.

4. The process for color printing as defined in claim 1,
wherein said printing medium of said first layer (42)
is an opaque printing medium.

5. The process for color printing as defined in claim 1,
wherein said printing medium of said first layer (42)
and said printing medium of said second layer (44)
are of different colors.

6. The process for color printing as defined in claim 1,
further characterized by both of said first and sec-
ond layers of colored printing medium (42,44) are
continuous throughout said one portion of said re-
ceiving surface.

7. The process for color printing as defined in claim 1,
wherein one of said first and second layers of color-
ed printing medium (42,44) is a layer comprised of
a plurality of dots of printing medium distributed
over said one portion of said receiving surface (20).
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The process for color printing as defined in claim 1,
further characterized by one of said first and second
layers of printing medium (42, 44) being provided
as a spot color and the other of said first and second
layers of printing medium being a process color
made up of a plurality of dots.

The process for color printing as defined in claim 1,
wherein said thermally printable receiving surface
(24) is a vinyl material.

The process for color printing as defined in claim 1,
further characterized by:

said step of printing said first layer of colored
printing medium is carried out using donor foil
(24) comprising a sheet of carrier material (32)
having a release layer (37) adhered to an upper
surface (34) of said carrier material and a layer
of printing medium (20) adhered to a lower sur-
face (36) of said carrier material, said layer of
printing medium comprises a pigment material
dispersed in a matrix of meltable polymer ma-
terial, and

said step of printing said at least a second layer
of printing medium (44) is carried out using a
donor foil comprising a sheet of carrier material
having a release layer adhered to an upper sur-
face of said carrier material and a layer of print-
ing medium adhered to a lower surface of said
carrier material, said layer of printing medium
comprises a pigment material dispersed in a
matrix of meltable polymer material.

The process for color printing defined in claim 1 fur-
ther characterized by the steps of:

providing a plurality of donor foils (24) with the
printing media carried by said plurality of donor
foils being of different colors from foil to foll,
preparing an index (46) of available colors pro-
ducible from said plurality of donorfoils wherein
each of said available colors is one obtained by
thermally printing a first layer of printing medi-
um (42) from one of said foils onto a surface
similar to said one portion of said thermally
printable receiving surface (20) and then ther-
mally printing at least a second layer of printing
medium (44) from another one of said foils over
said first layer,

determining a desired color to be assigned to
said one portion of said receiving surface,
selecting from said color index of available
colors an available color closely matching said
assigned color, and

then using the donor foils from which the se-
lected available color was obtained as the do-
nor foils for thermally printing respectively said
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first and at least a second layers of printing me-
dium onto said one portion of said receiving sur-
face.

12. The process for color printing as defined in claim 11

and applied to the printing of a graphic (P) onto said
thermally printable receiving surface (20) which
graphic has areal portions of different colors (56),
and further characterized by the steps of:

providing a representation of an original graph-
ic to be reproduced onto said receiving surface
(20),

computer processing said representation of
said original graphic into a plurality of represen-
tations of areal fragments of said original
graphic to each of which fragments is assigned
a color such that said fragments, if assembled
together and given their assigned colors, form
a synthesized graphic closely matching said
original graphic, said representations of said
areal fragments each including a digital repre-
sentation of the color assigned to the fragment,
providing a digital representation of each of
said available colors of said index of available
colors;

for each of said representations of areal frag-
ments comparing the digital representation of
the assigned color assigned to that fragment
with the digital representations of said available
colors and from said comparisons selecting
from said index of available colors an available
color which most closely matches the assigned
color, and then for each of said areal fragment
representations printing onto a corresponding
area of said receiving surface first and second
layers of printing medium using respectively for
said layers donor foils substantially identical to
the donor foils from which the selected availa-
ble color was obtained in the preparation of said
index of available colors.

13. The process for color printing as defined in claim 12

and applied to the printing of a graphic (P) onto said
thermally printable receiving surface (20) which
graphic has areal portions of different colors, and
further characterized by the steps of:

using said computer processor to compare the
digital representation of the assigned color as-
signed to that fragment with the digital repre-
sentations of said available colors and from
said comparisons selecting via said computer
processor from said index of available colors
an available color which most closely matches
the assigned color, and

using said computer processor to determine
the optimal combination of said donor foils (24)



14.

15.

16.

17.
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required, and the optimal order of their use to
most efficiently produce said representation of
said original graphic in as few steps as possi-
ble.

An apparatus for thermally overprinting a graphic
onto a thermally printable receiving surface (20) in-
cluding a sheet of print media having said thermally
printable receiving surface, a thermal printing
means having a roller (12) rotatably mounted to a
frame over which said sheet of print media passes,
a print cartridge (22) containing a pigment carrying
foil (24) positioned in said thermal printing means
above said roller,said print media being interposed
between said roller and said print cartridge with said
thermally printable receiving surface facing said
print cartridge, said apparatus being characterized

by:

an overprint color index (46) associated with
said thermal print means to assist an operator
in selecting the print cartridges corresponding
to the colors needed to produce for particular
graphic and their respective formulas; and

a controller (90) in communication with said
thermal print means to provide command sig-
nals for operating said thermal print means.

The apparatus of claim 14 wherein said overprint
color index (46) is incorporated into a computer
processor (54) and said graphic is stored in a mem-
ory means such that said stored graphic can be
compared internally within said computer processor
to said overprint color index and command signals
corresponding to said cartridges required and the
order of their use can generated and transmitted.

A printed image as produced by the method of claim
1.

A process for color printing onto a thermally printa-
ble receiving surface comprises printing a first layer
of color printing medium onto a portion of the receiv-
ing surface, andthen printing at least a second layer
of translucent colored printing medium onto the re-
ceiving surface on top of the first layer.
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