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(54) CONVERTING AN UNDER PRINTING COLOR TONER PRINTER WITH NON-STANDARD 
TONER TO AN OVER PRINTING COLOR TONER PRINTER

(57) A method of converting a single pass under
printing CMYX printer to a single pass over printing
CMYX printer. The method comprises under print printing
a layer of non-standard toner under an image in a single
pass, removing the non-standard toner printing cartridge
from said first toner cartridge position; removing the cyan
toner printing cartridge from a fourth toner cartridge po-
sition and installing it into the first toner cartridge position;
installing the non-standard toner printing cartridge into
the fourth toner cartridge position; remapping with raster
image processor software the four toner printing cartridg-
es of said color toner printer; and over print printing a
layer of non-standard toner over an image in a single
pass. Further, a single pass under printing CMYX printer
system convertible to a single pass over printing CMYX
printer system is disclosed.
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Description

Field of the invention

[0001] The present disclosure relates generally to ton-
er cartridge printers that are able to both under print and
over print, and more specifically, to devices, systems,
and methods of providing a toner printer that can over
print and under print in a single pass, and/or converting
a standard toner cartridge printer to a printer that prints
with white toner on under or over printing in a single pass.

Background of the invention

[0002] Before the present disclosure, toner printers
were unable to over print and under print in a single pass.
This is desirable because in order to accomplish both
under printing and overprinting, a user would have to
purchase two different machines or systems. Under print-
ing is beneficial because it allows printing on a darker
media without having the colors of the print job be washed
out by the darker media. Over printing is beneficial be-
cause it allows for a heat transfer print operation to a
darker media without having the colors of the print job be
washed out by the darker media.
[0003] Furthermore, before the present disclosure,
there existed toner printers that could under print in a
single pass, and toner printers that could over print in a
single pass, but there existed no machines that could
over or under print in a single pass. Typically, the over
print must be done after laying down the color print job,
which is two passes. The under print must be done before
laying down the color print job, which is also in two pass-
es.
[0004] Thus, there is a need for device, system, and
method for providing or converting a toner cartridge print-
er that can over or under print in a single pass. Preferably,
the device, system, and method allows for a single ma-
chine or system be capable to interchange from over
printing to under printing and vice-versa.

Summary of the invention

[0005] To minimize the limitations in the cited referenc-
es, and to minimize other limitations that will become
apparent upon reading and understanding the present
specification, the toner cartridge printer devices, sys-
tems, and methods disclosed herein preferably allow a
user to convert a standard printer into one that prints
using white, metallic gold, metallic silver, light magenta,
or light cyan toner.
[0006] It is an object of the present system and method
for converting a standard CMYK toner cartridge printer
into a CMYX toner cartridge printer, where the X is a non-
standard color, such as white, clear, metallic, security,
ceramic, and/or clear fluorescent.
[0007] It is an object of the present system to overcome
the limitations of the prior art.

[0008] It is an object of the present device, system, and
method for converting a standard CMYK toner cartridge
printer into CMYW. This conversion can be done with or
without raster image processor (RIP) software. When
used in conjunction with raster image processor soft-
ware, the CMYW printer may be able to under print in
white, print spot white, and print in black by using the
CMY colors.
[0009] An embodiment may be a method of converting
a CMYK color toner printer to a CMYX color toner printer
for under print printing in a single pass, comprising the
steps: providing a color toner printer with four toner print-
ing cartridges: a cyan toner printing cartridge, a magenta
toner printing cartridge, a yellow toner printing cartridge,
and a black toner printing cartridge; wherein the black
toner printing cartridge is in a first toner cartridge position;
removing the back toner printing cartridge from the first
toner cartridge position; providing a non-standard toner
printing cartridge; installing the non-standard toner print-
ing cartridge into the first toner cartridge position; provid-
ing a raster image processor software; wherein the raster
image processor software is configured to remap the four
toner printing cartridges of the color toner printer and
allows the color toner printer to print a layer of non-stand-
ard toner under an image in a single pass; and wherein
the image is printed from at least one of a cyan toner, a
yellow toner, and a magenta toner. The non-standard
toner printing cartridge may comprise a chip that allows
the non-standard toner printing cartridge to be recog-
nized by the color toner printer. The non-standard toner
printing cartridge may be selected from the group of non-
standard toner printing cartridges consisting of: white;
clear; and clear fluorescent. The raster image processor
software may be further configured to allow the color ton-
er printer to spot print with the non-standard toner printing
cartridge. The raster image processor software may be
further configured to allow the color toner printer to print
black by using, in combination, the cyan toner, the ma-
genta toner, and the yellow toner. The raster image proc-
essor software may comprise at least one feature select-
ed from the group of features consisting of: removing one
or more colors from the image to be printed; changing
one or more colors of the image; reducing an amount of
toner used to print the image; reducing an amount of non-
standard toner used to print under the image; increasing
the amount of toner used to print the image; increasing
the amount of non-standard toner used to print under the
image; rasterizing the image; and providing a cost cal-
culation for printing the image. The method may further
comprise the step: printing the image, such that the image
may be printed above the layer of non-standard toner in
a single pass. The method may further comprise the
steps: removing the non-standard toner printing cartridge
from the first toner cartridge position; removing the cyan
toner printing cartridge from a fourth toner cartridge po-
sition; installing the cyan toner printing cartridge into the
first toner cartridge position; installing the non-standard
toner printing cartridge into the fourth toner cartridge po-
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sition; remapping with the raster image processor soft-
ware the four toner printing cartridges of the color toner
printer, such that the color toner printer is configured to
print a new layer of non-standard toner over a second
image in a single pass; wherein the second image is print-
ed from at least one of: a cyan toner, a yellow toner, and
a magenta toner. The method may further comprise the
step: printing the image, such that the image is printed
beneath the layer of the non-standard toner in a single
pass.
[0010] Another embodiment may be a method of con-
verting a CMYK color toner printer to a CMYX color toner
printer for over print printing in a single pass, comprising
the steps: providing a color toner printer, comprising four
toner printing cartridges: a cyan toner printing cartridge,
a magenta toner printing cartridge, a yellow toner printing
cartridge, and a black toner printing cartridge; removing
the black toner printing cartridge from a first toner car-
tridge position; removing the cyan toner printing cartridge
from a fourth toner cartridge position; providing a non-
standard toner printing cartridge; installing the cyan toner
printing cartridge into the first toner cartridge position;
installing the non-standard toner printing cartridge into
the fourth toner cartridge position; providing a raster im-
age processor software; wherein the raster image proc-
essor software is configured to remap the four toner print-
ing cartridges of the color toner printer and allows the
color toner printer to print a layer of non-standard toner
over an image in a single pass; wherein the image is
printed from at least one of: a cyan toner, a yellow toner,
and a magenta toner. The non-standard toner printing
cartridge may comprise a chip that allows the color toner
printer to recognize the non-standard toner printing car-
tridge. The non-standard toner printing cartridge may be
selected from the group of non-standard toner printing
cartridges consisting of: white; clear; and clear fluores-
cent. The raster image processor software may be further
configured to allow the color toner printer to spot print
with the non-standard toner printing cartridge. The raster
image processor software may be further configured to
allow the color toner printer to print black by using, in
combination, the cyan toner, the magenta toner, and the
yellow toner. The raster image processor software may
be further configured to comprise at least one of the fea-
tures selected from the group of features consisting of:
removing one or more colors from the image to be printed;
changing one or more colors in the image; reducing an
amount of toner used to print the image; reducing an
amount of non-standard toner used to print under the
image; increasing the amount of toner used to print the
image; increasing the amount of non-standard toner used
to print over the image; rasterizing the image; and pro-
viding a cost calculation for printing the image. The meth-
od may further comprise the step: printing the second
image, such that the second image is printed beneath
the new layer of non-standard toner in a single pass. The
method may further comprise the steps: removing the
non-standard toner printing cartridge from the fourth ton-

er cartridge position; removing the cyan toner printing
cartridge from the first toner cartridge position; installing
the non-standard toner printing cartridge into the first ton-
er cartridge position; installing the cyan toner printing car-
tridge into the fourth toner cartridge position; remapping
with the raster image processor software the four toner
printing cartridges of the color toner printer, such that the
color toner printer is configured to print a new layer of
non-standard toner under a second image in a single
pass; wherein the second image is printed from at least
one of: a cyan toner, a yellow toner, and a magenta toner.
The method may further comprise the step: printing the
second image, such that the second image is printed
above of the new layer of non-standard toner in a single
pass.
[0011] Another aspect may be a method of converting
a standard CMYK color toner printer to a CMYW toner
printer, comprising the steps: providing a standard CMYK
color toner printer, comprising four toner printing cartridg-
es: a cyan toner printing cartridge, a magenta toner print-
ing cartridge, a yellow toner printing cartridge, and a black
toner printing cartridge; wherein the black toner printing
cartridge is in a first toner printing cartridge position; re-
moving the black toner printing cartridge from the stand-
ard CMYK color toner printer, such that the first toner
printing cartridge position is empty; providing a white ton-
er printing cartridge; installing the white toner printing car-
tridge into the first toner printing cartridge position, such
that the standard CMYK color toner printer is now a
CMYW toner printer; and wherein the standard CMYK
color toner printer lacks a raster imaging processor soft-
ware, such that the CMYW toner printer does not distin-
guish the white toner printing cartridge from the black
toner printing cartridge, such that the CMYW toner printer
prints white rather than black. The white toner printing
cartridge may comprise a printing cartridge chip that al-
lows the CMYK color toner printer to recognize the white
toner printing cartridge as an acceptable toner printing
cartridge when the white toner printing cartridge is in-
stalled into the CMYK color toner printer.
[0012] Other features and advantages inherent in the
system and method for converting a standard toner car-
tridge printer into white, metallic, fluorescent, or light ton-
er printer claimed and disclosed will become apparent to
those skilled in the art from the following detailed descrip-
tion and its accompanying drawings.

The drawings

[0013] The drawings are of illustrative embodiments.
They do not illustrate all embodiments. Other embodi-
ments may be used in addition or instead. Details which
may be apparent or unnecessary may be omitted to save
space or for more effective illustration. Some embodi-
ments may be practiced with additional components or
steps and/or without all of the components or steps, which
are illustrated. When the same numeral appears in dif-
ferent drawings, it refers to the same or like components
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or steps.

FIG. 1 is a flow block diagram of one embodiment
of the method of converting a CMYK printer to a
CMYW printer.

FIG. 2 is a flow block diagram of one embodiment
of the method of converting a CMYK printer to a
CMYX printer for under printing in one pass.

FIG. 3 is a flow block diagram of one embodiment
of the method of converting a CMYK printer to a
CMYX printer for over printing in one pass.

FIG. 4 is a flow block diagram of one embodiment
of the method of converting a CMYX printer config-
ured to under print to a CMYX printer configured to
over print.

FIG. 5 is a flow block diagram of one embodiment
of the method of converting a CMYX printer config-
ured to over print to a CMYX printer configured to
under print.

FIG. 6 is an illustration of a screen capture of the RIP
software and shows the user selecting the user se-
lecting between the over print printing and under print
printing configurations.

FIG. 7 shows the graphical user interface color man-
agement screen of the RIP software, wherein image
has been loaded.

FIG. 8 shows the graphical user interface color man-
agement screen of the RIP software, wherein a color
correction is being made.

FIG. 9 shows the graphical user interface color man-
agement screen of the RIP software, wherein a color
correction has been made.

FIG. 10 shows the graphical user interface color
management screen of the RIP software, wherein
the under or over print toner printing may be manip-
ulated.

FIG. 11 shows the graphical user interface color
management screen of the RIP software, wherein
there is a high amount of under filing.

FIG. 13 shows the rasterization zoom screen.

FIG. 14 is an illustration of a cost calculation screen.

FIG. 15 is an illustration of a cost calculation sum-
mary screen.

Detailed description

[0014] In the following detailed description, numerous
specific details are set forth in order to provide a thorough
understanding of various aspects of one or more embod-
iments. However, these embodiments may be practiced
without some or all of these specific details. In other in-
stances, well-known methods, procedures, and/or com-
ponents have not been described in detail so as not to
unnecessarily obscure aspects of embodiments.
[0015] While multiple embodiments are disclosed, still
other embodiments will become apparent to those skilled
in the art from the following detailed description. As will
be realized, these embodiments are capable of modifi-
cations in various obvious aspects, all without departing
from the spirit and scope of protection. Accordingly, the
screen shots, figures, and the detailed descriptions there-
of, are to be regarded as illustrative in nature and not
restrictive. Also, the reference or non-reference to a par-
ticular embodiment shall not be interpreted to limit the
scope of protection.
[0016] The present specification discloses systems
and methods for converting a toner cartridge printer to a
white, metallic, fluorescent, or light toner printer. The
methods and systems for converting a toner cartridge
printer to a white, metallic, fluorescent, or light toner print-
er preferably require no special or dedicated printer driv-
ers.
[0017] In the following description, certain terminology
is used to describe certain features of one or more em-
bodiments. For purposes of the specification, unless oth-
erwise specified, the term "printing cartridge(s)" generally
refers to a toner cartridge, a laser toner cartridge, a LED
toner cartridge, a drum cartridge, and/or a combined ton-
er and drum cartridge.
[0018] As used herein, the term "toner" generally refers
to a powder, particulate, or dry ink that is used in laser
printers, printers, and printing machines to form the print-
ed text and images on the medium being printed. Gen-
erally, toner particles are melted by the heat of a fuser,
and bound to the media.
[0019] Regarding a CMYW printer, the letter "W" pref-
erably stands for white but may also be refer to a non-
standard toner or toner color, such as white, clear, clear
fluorescent, metallic, ceramic, and/or security.
[0020] Regarding a CMYX printer, the letter "X" may
refer to a non-standard color, such as white, clear, clear
fluorescent, metallic, ceramic, and/or security.
[0021] FIG. 1 is a flow block diagram of one embodi-
ment of the method of converting a CMYK printer to a
CMYW printer. As shown in FIG. 1, the first step of the
method 100 may be providing a standard CMYK color
toner printer, which may comprise four toner printing car-
tridges: cyan, magenta, yellow, and black 105. This meth-
od is generally applicable with printers that (1) have print-
ing cartridges that are dual drums and toner cartridges
or (2) have separate drum and toner cartridges for each
color. If used with printers having separate cartridges,
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then both cartridges may be removed and/or replaced.
Typically, the black toner printing cartridge may be in the
first position 110, and may later be removed 112. The
black toner printing cartridge may be (1) reserved for later
swapping back into the printer, (2) refilled for later use,
(3) recycled (if completely empty), and/or (4) cleaned and
filled with a different color and then used. The next step
115 may be providing a white toner printing cartridge.
This cartridge may comprise a cartridge chip that allows
the printer to recognize the white toner printing cartridge
as an acceptable cartridge after installed into the first
cartridge position 120. Preferably, the printer recognizes
the white toner printing cartridge as black. Thus, because
no raster image processor software is used when print-
ing, the now converted CMYK toner printer preferably
prints white in areas where black is to be printed.
[0022] FIG. 2 is a flow block diagram of one embodi-
ment of the method of converting a CMYK printer to a
CMYX printer for under printing in one pass. The first
step of method 200 may be providing a CMYK toner print-
er with four toner printing cartridges: cyan, magenta, yel-
low, and black 205, wherein black may be in a first toner
cartridge position 210; removing the back toner printing
cartridge 215; providing a non-standard (X) toner printing
cartridge with an appropriate chip, wherein the chip al-
lows the non-standard toner printing cartridge to be rec-
ognized by the CMYK toner printer 220; installing the
non-standard toner printing cartridge into the first toner
cartridge position in the printer 225; and providing raster
image processor (RIP) software for cartridge remapping
and layered printing ability 230, wherein, the combination
of the non-standard toner printing cartridge being in the
first position and the programming of the RIP software
may allow the user to print a layer of non-standard toner
under the other colors of the image in a single pass 235.
The RIP software may: (1) allow the printer to recognize
the non-standard toner printing cartridge and may spe-
cifically incorporate that toner into the image; (2) allow
black to be printed using 1/3 cyan, 1/3 magenta, and 1/3
yellow; (3) remove colors from the image so that the
colors are not printed; (4) change one or more colors in
the image so that another color prints in its place; (5)
removing, reducing, or increasing the non-standard color
under print; (6) rasterization; (7) cost calculations; (8) im-
age layout customization 240. The non-standard toner
printing cartridges may be selected from the group of
non-standard toner printing cartridges consisting of:
white; clear; clear fluorescent; metallic, ceramic, and se-
curity 240.
[0023] FIG. 3 is a flow block diagram of one embodi-
ment of the method of converting a CMYK printer to a
CMYX printer for over printing in a single pass. The meth-
od 300 may comprise the steps: providing a CMYK printer
with four printing cartridges: cyan, magenta, yellow, and
black 305; removing the black (or first) toner printing car-
tridge from the printer (the first toner cartridge position)
and removing the cyan (or fourth) toner printing cartridge
from the printer (the fourth toner cartridge position) 310;

providing a non-standard toner printing cartridge with the
appropriate chip 315; installing the non-standard toner
printing cartridge into the fourth toner cartridge position
in the printer 320; installing the cyan toner printing car-
tridge into the first toner cartridge position in the printer
where the black toner printing cartridge was originally
installed (this may be the same removed cyan toner print-
ing cartridge or a new one 325); and providing raster
image processor (RIP) software for cartridge remapping
and layered printing ability 330. Preferably, the combi-
nation of the non-standard toner printing cartridge being
in the fourth position and the programming of the RIP
software may allow the user to print a layer of non-stand-
ard toner over the other colors of the image in a single
pass 335. The RIP software may: (1) allow the printer to
recognize the non-standard toner printing cartridge and
may specifically incorporate that toner into the image; (2)
allow black to be printed using 1/3 cyan, 1/3 magenta,
and 1/3 yellow; (3) remove colors from the image so they
are not printed; (4) change one or more colors in the
image so that another color prints in its place; (5) remov-
ing, reducing, or increasing the non-standard color over
print; (6) rasterization; (7) cost calculations; (8) image
layout customization 340. Preferably, the non-standard
toner printing cartridges are selected from the group of
non-standard toner printing cartridges consisting of:
white; clear; clear fluorescent; metallic, ceramic, and se-
curity 345. Using the over print printing job as part of a
heat transfer 355.
[0024] FIG. 4 is a flow block diagram of one embodi-
ment of the method of converting a CMYX printer con-
figured to under print to a CMYX printer configured to
over print. The method 400 may begin with the first step
of converting a CMYK toner printer to a CMYX printer for
under printing in a single pass in accordance with method
detailed in FIG. 2 401. To show that the printer is appro-
priately converted, the method 400 may comprise the
step of printing a print job comprising a layer of non-stand-
ard toner beneath the other colors of the image in a single
pass 405. The remainder of the steps may comprise:
removing the non-standard toner printing cartridge from
the first toner cartridge position and removing the cyan
toner printing cartridge from the fourth toner cartridge
position 407; installing the cyan toner printing cartridge
into the first toner cartridge position and installing the
non-standard toner printing cartridge into the fourth toner
cartridge position 409; providing raster image processor
(RIP) software for cartridge remapping and layered print-
ing ability 411; and printing a print job comprising a layer
of non-standard toner over the other colors of the image
in a single pass 413.
[0025] FIG. 5 is a flow block diagram of one embodi-
ment of the method of converting a CMYX printer con-
figured to over print to a CMYX printer configured to under
print. The method 500 may comprise the steps of: con-
verting a CMYK toner printer to a CMYX printer for over
printing in a single pass in accordance with method de-
tailed in FIG. 3 501; printing a print job comprising a layer
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of non-standard toner over the other colors of the image
in a single pass 505; removing the non-standard toner
printing cartridge from the fourth toner cartridge position
and removing the cyan toner printing cartridge from the
first toner cartridge position 507; installing the cyan toner
printing cartridge into the fourth toner cartridge position
and installing the non-standard toner printing cartridge
into the first toner cartridge position 509; providing raster
image processor (RIP) software for cartridge remapping
and layered printing ability 511; and printing a print job,
comprising a layer of non-standard toner beneath the
other colors of the image in a single pass.
[0026] FIG. 6 is an illustration of a screen capture of
the RIP software and shows the user selecting between
the over print printing and under print printing configura-
tions. Preferably, the user first physically arranges the
toner printing cartridges in the printer for the ability to
over print or under print in a non-standard toner. As
shown in FIG. 6, one embodiment of the screen RIP soft-
ware may comprise a selection screen 600, which may
allow the user to select the over or under print configu-
rations. FIG. 6 shows that the non-standard toner may
be white or clear, and if under print printing (or under-
printing), the white toner may be in the first toner cartridge
position 601. If over print printing (or overprinting), the
white or clear toner may be in the fourth or last toner
cartridge position 602. The RIP software may be config-
ured to run on a computer that interfaces with the toner
printer via wire or wireless connection. Once the user
selects over printing 602 or under printing 601, the RIP
software has effectively remapped the printer so that the
printer recognizes that the user has installed a non-stand-
ard toner cartridge and the printer can print using this
non-standard color.
[0027] The RIP software may allow printer to spot print
with the non-standard color installed in either the first or
fourth position. Selecting a white under print may be ben-
eficial if the media being printed on is clear or if white
would improve the contrast.
[0028] When the white or non-standard toner is in the
first toner cartridge position the white toner prints first on
the substrate, paper, or other media with which the printer
engages and prints on. The RIP software controls the
printer and allows the printer to first put down a layer of
white, upon which the other colors may print on top of
contemporaneously. In this manner the image to be print-
ed is printed with an under layer of white all in only a
single pass of the printer.
[0029] When the white or non-standard toner is in the
fourth toner cartridge position, the white toner may print
last on the substrate, paper, or other media with which
the printer engages and prints on. The RIP software may
allow the printer to first put down the color image and
then contemporaneously put a layer of white on top of
the color layer all in a single pass of the printer.
[0030] FIG. 6 also shows how the printer, after first
under print printing, may then be reconfigured to over
print with a non-standard toner. FIG. 6 also shows how

the printer, after first over print printing, may then be
reconfigured to under print with a non-standard toner.
Prior to the present disclosure, no printer has ever been
able to be configured to print using both methods.
[0031] Although the printer, as configured to print for
over print or under print printing, does not have a black
toner cartridge, the RIP software may allow black to be
printed by using 1/3 cyan, 1/3 magenta, and 1/3 yellow.
In this manner, the user preferably does not lose func-
tionality of printing black. Indeed, the RIP software is pro-
gramed with standard color profiles of the International
Color Consortium, which allows the printer to utilize the
standard and non-standard toner printing cartridges to
make any color required for the printing job.
[0032] Other features that of the RIP software may in-
clude: removing colors from the image so they are not
printed; changing or one or more colors in the image so
that another color prints in its place (swapping); remov-
ing, reducing, or increasing the non-standard color
over/under print; rasterization; cost calculations; and im-
age layout customization.
[0033] FIG. 7 shows the graphical user interface color
management screen 700 of the RIP software, wherein
image 705 has been loaded. The user may use the con-
trols 710 to manipulate the colors and toner usage of the
image.
[0034] FIG. 8 shows the graphical user interface color
management screen 700 of the RIP software, wherein a
color correction is being made. The user may bring up
color correction screen 720 in order to change the yellow
parts of image 705 from yellow to blue. The correction
screen 720 may allow the user to manipulate precisely
which colors to change, what the new color will be, and
preview the color change.
[0035] FIG. 9 shows the graphical user interface color
management screen 700 of the RIP software, wherein a
color correction has been made. FIG. 9 shows that the
beak and fee of bird image 705 are not blue, not yellow.
The chart 740 shows the colors that have been changed
on the image 705. When printed, those parts will now
preferably print in blue. Any color may be swapped for
another color and the colors may be switched back. The
RIP software may also allow for simple changes in bright-
ness, contrast, saturation, hue, CMYK levels, remove un-
wanted colors, and to change the background color to
see what images looks like on a particular substrate. This
also makes it easier to visualize what the image will look
like after transference.
[0036] An unwanted color might be one that is the same
color as the substrate to be printed on. For example, if
the printing of image 705 was on a black background,
the black pupils of the bird’s eye can be removed, so that
the pupils do not print at all. The pupils may remain black
and visible on the final printout because the substrate on
which the image is printed on is black.
[0037] FIG. 10 shows the graphical user interface color
management screen 700 of the RIP software, wherein
the under or over print toner printing may be manipulated.
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FIG. 10 shows that the spot channel fill-up screen 1000
may allow the user to set the amount of under or over
printing of the non-standard toner. FIG. 10 shows a low
amount of underfilling 1002.
[0038] FIG. 11 shows the graphical user interface color
management screen 700 of the RIP software, wherein
there is a high amount of underfilling. The channel fill-up
screen 1000 may allow the user to set a high amount of
underfilling 1003. The higher the amount of non-standard
toner used, the greater the foot print and the more visible
the non-standard toner will be. A lot of white under print
may create a halo of white around the image, whereas
a low amount of white under print may make the under
file not visible on the image.
[0039] FIG. 12 shows the final print set-up screen 1200
of the RIP software. The screening portion 1202 of the
screen 1200 allows the user to Rasterize the image,
which allows the user to print the image with a plurality
of holes covering a specific percentage of the image.
[0040] FIG. 13 shows the rasterization zoom screen
1300. FIG. 13 shows a magnified image that allows the
user to see how the holes 1301 will print on the image.
FIG. 13 also shows that the black pupils 1302 will not
print because black was removed as a color. The pupils
1302, however, may be shown because the substrate
will be black. The RIP Software may also have a mass
screening function that removes dark colors when print-
ing on a dark garment. The screening and rasterization
functions may save money, soften the substrate, and im-
prove washability and durability.
[0041] FIG. 14 is an illustration of a cost calculation
screen. Here, the user may input the costs of each part
of the printing process in screen 1400, set the print job,
and get a cost calculation summary 1500.
[0042] FIG. 15 is an illustration of a cost calculation
summary screen 1500. FIG. 15 shows that the cost cal-
culation summary screen provides the user with a cost
per print for the print job that was set up.
[0043] The RIP Software may have other layout func-
tions, including combining multiple print jobs to optimize
the use of a particular substrate and reduce the amount
of remnants of substrate after the print job. This is impor-
tant for lowering the costs of the print job, especially when
using a transfer substrate.
[0044] One type of transfer substrate is a plastic heat
transfer plastic. When an image is printed on the heat
transfer substrate an over print of white may be printed.
In this manner, when the heat transfer process is com-
pleted the final image has an under layer of white on the
substrate to which the image has been transferred. When
a heat transfer print job is done, the final print set-up
screen 1200 may have a mirror image selection option.
This way the image is as desired after being transferred.
[0045] Unless otherwise stated, all measurements,
values, ratings, positions, magnitudes, sizes, locations,
and other specifications, which set forth in this specifica-
tion, including in the claims that follow, are approximate,
not exact. They are intended to have a reasonable range,

which is consistent with the functions to which they relate
and with what is customary in the art to which they pertain.
[0046] The foregoing description of the preferred em-
bodiment has been presented for the purposes of illus-
tration and description. While multiple embodiments are
disclosed, still other embodiments will become apparent
to those skilled in the art from the above detailed descrip-
tion, which shows and describes the illustrative embod-
iments. As will be realized, these embodiments are ca-
pable of modifications in various obvious aspects, all
without departing from the spirit and scope of the present
disclosure. Accordingly, the detailed description is to be
regarded as illustrative in nature and not restrictive. Also,
although not explicitly recited, one or more additional em-
bodiments may be practiced in combination or conjunc-
tion with one another. Furthermore, the reference or non-
reference to a particular embodiment shall not be inter-
preted to limit the scope of protection. It is intended that
the scope of protection not be limited by this detailed
description, but by the claims and the equivalents to the
claims that are appended hereto.
[0047] Except as stated immediately above, nothing
which has been stated or illustrated is intended or should
be interpreted to cause a dedication of any component,
step, feature, object, benefit, advantage, or equivalent to
the public, regardless of whether it is or is not recited in
the claims.

Claims

1. A method of converting a CMYX color toner printer
configured for under print printing in a single pass to
a CMYX color toner printer configured for over print
printing in a single pass,
wherein said CMYX color toner printer configured
for under print printing in a single pass comprises

a color toner printer with four toner printing car-
tridges: a cyan toner printing cartridge, a ma-
genta toner printing cartridge, a yellow toner
printing cartridge, and a non-standard toner
printing cartridge; wherein said non-standard
toner printing cartridge is in a first toner cartridge
position; and
a raster image processor software configured to
remap said four toner printing cartridges of said
color toner printer and allow said color toner
printer to print a layer of non-standard toner un-
der an image in a single pass, wherein said im-
age is printed from at least one of a cyan toner,
a yellow toner, and a magenta toner;

wherein the method comprises the steps:

printing said image, such that said image is print-
ed above said layer of non-standard toner in a
single pass;
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removing said non-standard toner printing car-
tridge from said first toner cartridge position;
removing said cyan toner printing cartridge from
a fourth toner cartridge position;
installing said cyan toner printing cartridge into
said first toner cartridge position;
installing said non-standard toner printing car-
tridge into said fourth toner cartridge position;
remapping with said raster image processor
software said four toner printing cartridges of
said color toner printer, such that said color toner
printer is configured to print a new layer of non-
standard toner over a second image in a single
pass, wherein said second image is printed from
at least one of: a cyan toner, a yellow toner, and
a magenta toner;
printing said second image, such that said sec-
ond image is printed beneath said new layer of
non-standard toner in a single pass.

2. The method of claim 1, further comprising the steps:

removing said non-standard toner printing car-
tridge from said fourth toner cartridge position;
removing said cyan toner printing cartridge from
said first toner cartridge position;
installing said non-standard toner printing car-
tridge into said first toner cartridge position;
installing said cyan toner printing cartridge into
said fourth toner cartridge position;
remapping with said raster image processor
software said four toner printing cartridges of
said color toner printer, such that said color toner
printer is configured to print a new layer of non-
standard toner under a second image in a single
pass, wherein said second image is printed from
at least one of: a cyan toner, a yellow toner, and
a magenta toner;
printing said second image, such that said sec-
ond image is printed above of said new layer of
non-standard toner in a single pass.

3. The method of claim 1 or 2, wherein said non-stand-
ard toner printing cartridge comprises a chip that al-
lows said non-standard toner printing cartridge to be
recognized by said color toner printer.

4. The method of any of the preceding claims, wherein
said non-standard toner printing cartridge is selected
from the group of non-standard toner printing car-
tridges consisting of: white, clear, clear fluorescent,
metallic, ceramic and security.

5. The method of any of the preceding claims, wherein
said raster image processor software is further con-
figured to allow said color toner printer to spot print
with said non-standard toner printing cartridge.

6. The method of any of the preceding claims, wherein
said raster image processor software is further con-
figured to allow said color toner printer to print black
by using, in combination, said cyan toner, said ma-
genta toner, and said yellow toner.

7. The method of any of the preceding claims, wherein
said raster image processor software is further con-
figured to comprise at least one of the features se-
lected from the group of features consisting of:
removing one or more colors from said image to be
printed; changing one or more colors in said image;
reducing an amount of toner used to print said image;
reducing an amount of non-standard toner used to
print under said image; increasing said amount of
toner used to print said image; increasing said
amount of non-standard toner used to print over said
image; rasterizing said image; and providing a cost
calculation for printing said image.

8. The method of any of the preceding claims, wherein
said raster image processor software comprises a
selection screen (600) arranged to allow the user to
select over or under print configurations.

9. The method of any of the preceding claims, wherein
said raster image processor software comprises a
graphical user interface color management screen
(700) arranged to allow the user to manipulate the
colors and toner usage of the image.

10. A CMYX color toner printer system configured for
under print printing in a single pass comprising

four toner printing cartridges: a cyan toner print-
ing cartridge, a magenta toner printing cartridge,
a yellow toner printing cartridge, and a non-
standard toner printing cartridge; wherein said
non-standard toner printing cartridge is in a first
toner cartridge position; and
a raster image processor software configured to
remap said four toner printing cartridges of said
color toner printer and allow said color toner
printer to print a layer of non-standard toner un-
der an image in a single pass, wherein said im-
age is printed from at least one of a cyan toner,
a yellow toner, and a magenta toner;

wherein said CMYX color toner printer system is con-
figured to be convertible into a CMYX color toner
printer system configured for over print printing in a
single pass by being configured to enable removal
of said non-standard toner printing cartridge from
said first toner cartridge position; removal of said cy-
an toner printing cartridge from a fourth toner car-
tridge position; installation of said cyan toner printing
cartridge into said first toner cartridge position; in-
stallations of said non-standard toner printing car-
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tridge into said fourth toner cartridge position; and
remapping with said raster image processor soft-
ware said four toner printing cartridges of said color
toner printer, such that said color toner printer is con-
figured to print a new layer of non-standard toner
over a second image in a single pass, wherein said
second image is printed from at least one of: a cyan
toner, a yellow toner, and a magenta toner.

11. The CMYX color toner printer system of claim 10,
wherein said non-standard toner printing cartridge
comprises a chip that allows said non-standard toner
printing cartridge to be recognized by said CMYX
color toner printer system.

12. The CMYX color toner printer system of claim 10 or
11, wherein said non-standard toner printing car-
tridge is selected from the group of non-standard ton-
er printing cartridges consisting of: white, clear, clear
fluorescent, metallic, ceramic and security.

13. The CMYX color toner printer system of any of the
preceding claims, wherein said raster image proc-
essor software is further configured to allow said
color toner printer to spot print with said non-stand-
ard toner printing cartridge.

14. The CMYX color toner printer system of any of the
preceding claims, wherein said raster image proc-
essor software is further configured to allow said
color toner printer to print black by using, in combi-
nation, said cyan toner, said magenta toner, and said
yellow toner.

15. The CMYX color toner printer system of any of the
preceding claims, wherein said raster image proc-
essor software comprises a selection screen (600)
arranged to allow the user to select over or under
print configurations.
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