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ABSTRACT: Apparatus for producing multicolor images by
color substractive method. An image is projected through a
colored filter onto the printing paper. A xerographic toner
image is then developed in all areas of the printing paper ex-
cept the areas of the desired color. The image in the desired
color area is then dyed, the xerographic toner image prevent-
ing dying in undesired areas. The toner image is then removed
and the process repeated for the remaining colors.
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DYED IMAGE XEROGRAPHY

. This is a division of application Ser. No. 129,167, filed in
the United States, Aug. 3, 1961 now U.S. Pat. No. 3,357,830.

This invention relates to color printing and, in particular, to
color printing using xerography.

While tremendous efforts are being made to improve color
printing from full-color originals, many difficulties are con-
tinually encountered and there are many major obstacles that
have not been overcome. The present art of color reproduc-
tion requires complex and expensive equipment as well as
costly materials. Color reproduction prints made by present
methods generally suffer from color imbalance. In making a
color reproduction, small deviations in reproducing the
shadings of the original image are reflected in the color com-
binations of the reproduction. Thus, color hues are frequently
formed which bear no apparent relation to colors in the
original image. While the photographic art has progressed a

_ long way toward good color reproduction, economy and high
quality remain as real problems.

Work is being done in the art of xerography applied to
reproducing color images. The approaches in xerography may
be considerably different, from those in photography where
the color problems are distinct, and lend themselves to solu-
tions not available in the photographic arts.

One problem in color printing is presented by the difficulty
of obtaining pigments that will faithfully reproduce the
original colors. In known xerographic methods, it is a usual
requirement that the pigments intended for development be
useful as a component of the toners for developing xero-
graphic images. This requirement imposes standards of size,
color uniformity, triboelectric properties and the like, thus
limiting the selection of coior media. Still a further problem in
known xerographic methods is that the color image must be
formed on the surface of a xerographic plate and either fused
to the plate or transferred to another surface. Each of these
raises difficulties in yielding the different shades with good
fidelity.

Now in accordance with the present invention, there are
disclosed novel means of reproducing an original. Further as
carried out, as described hereinafter, a full-color original is
produced by utilizing xerographic procedures which over-
come problems of color reproduction present in known
systems. Thus, it is an object of the invention to define novel
means and apparatus for forming reproductions of originals.

It is another object to define novel means for printing full-
color reproductions.

It is a still further object of this invention to devise novel
xerographic apparatus for color printing.

Further objects and features of the invention will become
apparent from the following description when read in connec-
tion with the drawings, wherein:

FIGS. 1 through 7 are diagrammatic illustrations of an em-
bodiment of flow steps of this invention as carried out in sim-
ple apparatus embodiments;

FIGS. 8 through 11 are diagrammatic representations illus-
trative of an embodiment of process flow steps in accordance
with the invention;

FIG. 12 is a diagrammatic representation of cylinder-fed
printing apparatus in accordance with an embodiment of the
invention;

FIG. 13 is a diagrammatic representation of an embodiment
of a continuous web-fed printing apparatus in accordance with
the invention.

FIGS. 1 to 7 are simplified diagrams showing embodiments
of basic apparatus for producing color reproductions in ac-
cordance with the invention. These embodiments, while basic
in nature, necessarily include specific features which are not
to be interpreted as limiting, but are intended to include the
various usual alternatives for performing similar functions.

In FIG. 1 xerographic plate 10 is charged by electrostatic
charging device 11 energized by voltage source 12 so that a
static potential level is produced on the surface of plate 10
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between approximately 100 and 300 volts and preferably of
about 150 to 200 volts. This voltage is chosen to give adequate
image density while maintaining a wide density range. Higher
voltages increase density but decrease density range or ‘“‘grey
scale” range. It should be appreciated, however, that other
voltages may be used depending, for example, on the plate and
other factors known to those skilled in the art. Xerographic
plate 10 is characterized as having essentially panchromatic
characteristics. Such plates are described, for example, in U.S.
Pat. Nos. 2,745,327, 2,803,541, 2,803,542; and 2,937,944.
Charging device 11 is depicted as a corona discharge device
but is intended to include any form of electrostatic charging
device capable of producing the desired charge uniformity
and level. Similarly, although charging is illustrated in this
figure, it is intended to merely accomplish sensitization of the
plate, and this may be done in any of the ways known to those
skilled in the art.

In FIG. 2, the sensitized xerographic plate 10 is exposed to
an illumination - pattern produced by illumination of an
original 15 to be reproduced by source 13 depicted as an in-
candescent bulb but including any source of essentially white
light or any light source that will illuminate in the colors of a
particular color separation desired. lllumination of plate 10 in
accordance with image original 15 is made through lens 16,
filter 17 and halftone screen 18. Image 15 is a full-color image
to be reproduced, and while illustrated as a transparency in a
preferred embodiment, it is intended to include opaque color
prints from which illumination can be reflected. Filter 17 is a
color filter for separating out an image corresponding to a
given color. Halftone screen 18 is a dot or line screen of
between approximately 50 to 400 lines per inch and in one
embodiment is about 150 lines per inch. This screen is utilized
to. translate light intensity into size variations of dots or lines
depending on the screen. Thus, screen 18 may appropriately
be a hard-dot screen spaced slightly from the sensitive surface
or it may be a soft-dot contact screen. In the case of halftone
originals, a screen may be unnecessary.

After exposure in accordance with FIG. 2, development of
the exposed plate 10 is performed by any known xerographic
development procedures such as cascade development in
which electroscopic particles are cascaded across the electro-
static latent image on the xerographic plate, liquid develop-
ment in which a liquid carrying a suspension of electroscopic
particles is presented to the surface carrying the electrostatic
latent image, transfer development in which a sheet carrying a
layer of electroscopic particles is placed in contact with the
electrostatic latent image or by other appropriate methods in-
cluding powder cloud development which is illustrated in FIG.
3 and is a preferred embodiment. Charged or uncharged area
development is contemplated. Thus, while positive originals
are generally discussed herein using uncharged area develop-
ment, negative originals may be used for exposure followed by
direct or charged area development.

As shown in FIG. 3, in powder cloud development the latent
image-bearing plate 10 is placed on supports 19 adjacent to an
opening in a powder cloud chamber 20. A powder cloud
generator 21 supplies an aerosol of fine electroscopic particles
into powder cloud chamber 20 from which the aerosol cloud is
presented to the latent image on xerographic plate 10.
Preferably a development electrode 22 comprising a wire
screen or a screen of perforated sheet metal is positioned in
close proximity to the xerographic plate so that the electro-
scopic particles are fed through the screen mesh to the plate.
The electroscopic particles are characterized as impermeable
to dye solutions, which are to be used for printing, and
preferably are a resin blend toner such as disclosed in Rhein-
frank, U.S. Pat. No. 2,788,288.

Following development the developed image is transferred,
and as will appear more fully below, transfer is accomplished a
plurality of times to the transfer web, and therefore, it is
desirable that means to accomplish accurate registration be
built into the system.



3,583,806

3

FIG. 4 shows a device depicted in some detail for better un-
derstanding but intended to represent an embodiment of a
transfer device capable of achieving the required registration
accurately in consecutive transfers. In this device, developed
plate 10 is placed on base 23 having at least two register pins
25. Notches or holes are contained in plate 10 corresponding
with register pins 25 to enable accurate positioning of plate 10
on base 23. Transfer is accomplished in this invention to a
color absorbent member 26, which is fastened tautly and
securely to metal cylinder 27.

Color absorbent member 26 generally comprises a hydro-
philic layer or coating on a base material. Generically, the
coating is a hydrophilic layer that swells and softens, but does
not dissolve upon moistening or soaking with water. Included
in this class are cellulose and noncellulosic materials such as
gelatin, hydrophilic or water swellable plastics and the like.
Although the invention is not limited to a specific hydrophilic
layer, it will be described hereinafter in terms of a gelatin layer
as one embodiment without necessary limitation thereto. The
gelatin layer or coating may be prepared in a number of ways.
One preferred method of preparation is to add to a 5 percent
gel solution saponin to act as a spreading agent, and formal-
dehyde which acts as a hardening agent. One commercially
produced material which has been found to work successfully
as a transfer member is Kodak Dye Transfer Type F Glossy.
This commercial product carries the same emulsion as double-
weight glossy photographic paper, except that the silver salts
are omitted, and as indicated, such a coating on the proper
material will produce a valuable transfer member. Any materi-
al capable of being coated with a ge] solution is a suitable base
material for the color absorbent member. This includes but is
in no way limited to paper, film, glass, cloth, synthetic materi-
als, and the like. In some instances before the gel solution is
applied, the base material is prepared to take the layer; how-
ever, generally no such preparatory steps must be taken.

The paper or other member is stretched tautly on the
cylinder to assure registration in the consecutive transfers and
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in any other subsequent process steps. The member is fastened -

to the cylinder by a pressure-sensitive tape 28 or other suitable
fastening means such as hooks or clamps. As illustrated in
FIG. 4, transfer cylinder 27 is restricted from lateral move-
ment by guide rails 29 and has a positioning pin 30 attached to

40

axial support portion 31 of the transfer cylinder for accurate

positioning of the cylinder with respect to plate 10. In opera-
tion plate 10 is placed in engagement with register pins 25 and
transfer cylinder 27 is disposed between guide rails 29 and in a
position exactly engaging positioning pin stop 32 with posi-
tioning pin 30. The color-absorbent paper on the cylinder is
then rolled across and in contact with plate 10 by means of
axle 33. In a preferred embodiment, a direct conductive con-
nection exists between conductive backing 35 of plate 10 and
metal transfer cylinder 27 to provide electrical conditions
suitable for transfer. However, other appropriate connections
may include a biasing potential source between transfer
cylinder 27 and plate backing 35.

For top quality reproductions it has been found important
to achieve a maximum transfer of the developed image to the
color-absorbent paper. One procedure which has been suc-
cessfully utilized for a maximum transfer comprises electro-
statically charging the developed image surface before trans-
ferring and is described in U.S. Pat. No. 3,004,860. In using
this transfer procedure in the present invention, plate 10 car-
rying a developed image is placed in the dark and electrostati-
cally charged as by the corona discharge device 11 illustrated
in FIG. 1. The electrostatic charge is preferably the same as
used for sensitizing the plate so that the polarity and voltage
level is compatible with the particular plate material. How-
ever, it must be borne in mind that some plates will sustain a
charge of either positive or negative polarity and the charge
level can vary widely as it can in sensitizing for latent image
formation. The essential requirements are that the insulating
surface of plate 10 and the developed image particles on that
surface be substantially uniformly charged. The insulating sur-
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face of plate 10 must be maintained in the dark until the
transfer has been accomplished so that no photoconductivity
will allow charge leakage to the back of the plate. In transfer-
ring, metal transfer cylinder 27 bearing color-absorbent paper
26 is directly conductively connected to backing 35 of plate
10. When the transfer cylinder is rolled across the image-bear-
ing surface of plate 10, the charged developed-image particles
are electrically attracted to the color-absorbent paper. As dis-
closed in the above-cited U.S. Pat. No. 3,004,860, the transfer
member is preferably conductive for this transfer process.
Adequate conductivity is inherent in usual dye transfer papers
for this purpose. However, it is sufficient if the color-absor-
bent paper used with this particular transfer process be sub-
stantially conductive relative to the insulating surface layer of
plate 10.

In order to assure adherence of the image of electroscopic
particles transferred to the color-absorbent paper 26, it is
fixed to the paper. The fixing apparatus is depicted in FIG. §
as tank 36 upon which transfer cylinder 27 is suitably sup-
ported as by notch 37 shaped to carry axle 33. Tank 36 con-
tains a solvent vapor such as trichloroethylene vapor or may
contain heating elements such as infrared elements or thermal
wire elements. Cylinder 27 is rotated to carry the color-absor-
bent paper into the tank where the solvent vapor or heat
causes the particles of the particulate image to liquefy and fix
to the paper. On evaporation of the solvent vapor or on cool-
ing after heat fixing, the image will be fixed or fused to the
paper. After fixing, the cylinder is transferred to coloring ap-
paratus depicted as a second tank 38 containing a pigmented
solution such as a solution of one of the dyes conventionally
used in a subtractive color process. The color used will depend
upon the color filter used in the exposure step illustrated in
FIG. 2. If a red filter was used with a positive image original
and the xerographic plate was developed by deposition of
electroscopic particles attractable to the uncharged areas, an
appropriate dye would be cyan. The cyan dye is imbibed into
the surface layers of the color-absorbent paper only in the
areas not coated with the fixed image.

Following the color application, the cylinder may then be
rinsed of the dye solution and placed in apparatus depicted as
a third tank 39, shown in FIG. 7 for effecting the removal of
the fixed image. Tank 39 contains a solvent for the fixed image
or particulate material of the image. This solvent may suitably
be liquid trichloroethylene. .

After removal of the fixed image from the dye-transfer
paper, the paper is rinsed with a clean solvent, dried and is
then ready for a second transfer of an electroscopic particu-
late image made with a second color separation filter such as a
green filter. The steps of transferring the electroscopic par-
ticulate image to the color-absorbent paper, fixing the image,
dyeing the paper, and removing the fixed image are then re-
peated using magenta dye. The color printing process is then
completed by repeating the sequence once more using a blue
filter during exposure and a yellow dye.

FIGS. 8 through 11 have been included for a clear explana-
tion of the operation of the process. FIG. 8 shows light source
40, transparent color positive 41 comprising a conventional
color illustration of three overlapping circles of the primary
colors, red, green and blue. Between color positive 41 and
sensitized xerographic plate 10, red filter 42 is positioned. The
red filter blocks all illumination other than red from reaching
xerographic plate 10. As a result, plate 10 is illuminated only
where the red circle is in the original and in the area around
the three circles corresponding to transparent areas passing all
light including red light in the original. It may also be noted
that the small segment in which all three colors overlapped is
essentially black and does not pass any light and so is unillu-
minated in the xerographic plate.

FIG. 9 shows the xerographic plate developed by reversal
development so that all illuminated or uncharged areas
received electroscopic particles. Since these electroscopic
particles are of a plastic material impermeable to conventional
dye solutions, they may be considered and will hereafter be
referred to as a dye resist.
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In FIG. 10 color-absorbent paper 26 is illustrated after
transfer thereto of the dye resist image.

In FIG. 11 the color-absorbent paper is illustrated after it
has gone through a solution of cyan dye. The cyan dye coats
and is absorbed in zll areas that are not covered by the resist
pattern which may be all areas not illuminated in the expo-
sure. The technique of coloring areas other than those
represented by illumination from the original is known to the
art as a subtractive process. Using this process for producing
color prints, two further cycles use green and blue filters
respectively for exposure and magenta and yellow dyes
respectively for colors. '

In the following color printing apparatus, it will be assumed

. that xerographic techniques have been utilized to produce the
proper powder image on the plate, and it will be assumed
further that color-separated images have been produced.

Thus, in FIG. 12 a simplified illustration of a color-printing
apparatus is shown. The apparatus in FIG. 12 is based on'a se-
ries of cylinder 50 carrying dye transfer paper 51 through all
of the necessary processing steps. Sheets of dye transfer paper,
the size of the final prints desired, are given preliminary soak-
ing in water, wiped to remove any excess water, and then af-
fixed to a cylinder. This preliminary soaking, wiping and affix-
ing may be done by any suitable means which, because of the
simplicity of understanding, are not illustrated. The paper
does not have to be positioned precisely on the cylinder; it
merely must retain its affixed position on the cylinder after
being attached in a general area. By soaking the paper in water
prior to fastening it to the cylinder, the gelatin and paper base
are swelled so that the paper, when fastened tautly to the
cylinder, will remain taut. Experiments have shown dimen-
sional stability of the paper will be maintained through the
process stations.

After cylinders 50 have been loaded with paper 51, they can
be kept in a humidified stcrage chamber until demanded by an
automatic feeder as indicated at the left of the system illus-
trated in FIG. 12. Twenty sheets of paper are shown attached
to the cylinder; but it will be recognized that by increasing the
cylinder’s length, diameter, or both, additional print papers
can be accommodated on each cylinder.

Twenty xerographic plates bearing powder images,
produced after exposure to 20 different color originals
through a green filter, are positioned on conductive plate 52 in
engagement with twenty sets of register pins 83 protruding
from it. It should be understood that variations from this
number may be used and that the showing is for illustrative
purposes only. Corona wire 54, shown at the near edge of the
conductive plate positioned in the transfer station 57 is con-
nected to a high voltage source (not shown) and is caused to
traverse the xerographic plates positioned on the conductive
plate. Cylinder 50 is then rolled across the plate bearing the
powder images, and the powder images thereby transferred
from xerographic plates 10 to the individual sheets of dye
transfer paper 51. Corona charging of the developed xero-
graphic plates before transfer has been:found to improve the
quality of transfer for a system in accordance with the present
invention. After transfer, cylinder 50 passes over hot air jet
station 55 which dries the surface of the dye transfer paper su-
perficially. The cylinder then rolls on guide rails 56 into
chamber 58 containing a suitable solvent vapor to fix the
powder images. A preferred vapor for this purpose is
trichloroethylene. Other solvent vapors such as amyl or bu-
tylacetate, butyl alcohol or perchloroethylene, well known in
the art, may also be used. Using trichloroethylene vapor,
cylinder 50 preferably remains in the vapor chamber approxi-
mately 30 seconds, but as is known in the art, shorter or longer
periods may be used. The length of time required for fixing is
determined largely by the water moisture present on the sur-
face of the paper. The drier the surface, the shorter the period
of time required for adequate fixing. Fixing converts the
powder image to a resin film that is impervious to water or is a
resist to aqueous dye solutions. The cylinder is then rolled
along the guide rails.through a second hot air jet station 59
and then into a magenta dyeing station 60. Using conventional
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dye transfer papers, the cylinder is passed through this station
at a speed permitting the cylinder to remain in the bath for ap-
proximately 15 seconds. After the dye bath, the cylinder
passes through a clear water rinsing station 61 to remove ex-
cess dye and then through another hot air jet station 62 where
the paper is again superficially dried. The cylinder moves next
into resist-removing station 63 where a light brushing by ro-
tary brush 65 along with a solution of solvent, of a type such as
used to produce the vapor for fixing, quickly removes the resin
dye resist from the paper. Clear solvent rinse station 66 is
next, followed by quick-drying hot air jet station 67. This
completes the first cycle and cylinder 50 rolls on to the next
transfer station where xerographic plates that have been
processed using a red separation filter are arranged. Xero-
graphic plates processed from the same original image are
placed in the same relative position in the second array as that
occupied in the first array. Care is taken to register the posi-
tion of array 68 of xerographic plates precisely with reference
to the circumference of the cylinder so that the first dye
images on the cylinder will meet in precise register with the
second. color-separated resist images. The necessary indexing
to transfer station 69 is provided by engaging transverse
grooves in the ends of cylinder 50 and in guide rails 56.
Processing in this second cycle proceeds as in the first cycle
with the exception that a cyan-dyeing station (not illustrated)
is used. A third cycle similar to the first and second follows
with array 70 of xerographic plates carrying powder images
from a blue filter exposure and with a yellow dye bath (not il-
lustrated). Following emergence of the cylinder carrying the
fully colored prints from the final drying hot air jet station, the
finished prints 51 are stripped from cylinder 50 and are ready
for trimming. The cylinder is then returned to the starting
point where clean sheets of paper are attached for another cy-
cle.

Obviously, several cylinders can pass through the apparatus
simultaneously. In fact, separate cylinders can occupy each of
the apparatus stations at any given time. In such apparatus, the
slowest processing station governs the speed of the entire ap-
paratus. Thus, it is contemplated that this apparatus may be
designed for faster operation by designing the slowest
processing station’so that it will accommodate more than one
cylinder at a time. Thus, the vapor fusing chamber 58 can be
made long enough to accommodate two or three cylinders at
one time.

A second color print processing apparatus utilizing a con-
tinuous web or sheet of dye transfer paper is illustrated in FIG.
13. In this apparatus the individual stations correspond almost
identically with the stations of the cylinder-fed apparatus.
However, certain handling details are quite different. Dye
transfer paper 71 is supplied in roll form and is shown at the
extreme left of the drawing. The paper passes through
moistening means 72 which may comprise a liquid containing
trough preferably containing water. Paper 71 is then moved
under squeegee 73 where excess moisture is removed as it
leaves moistening means 72, The paper approaches the image
transfer station 75 under the control of drive rollers 76. The
image transfer station, as with the previous apparatus, consists
of an array 52 of xerographic plates 10 bearing powder images
resulting from exposures to the color original through a green
filter. Again, a specific number of plates is used as a means of
illustration, and wide variations from this number may be em-
ployed. Transfer of the image is made in a similar manner to
that described in the cylinder-fed apparatus. However, the
paper must move with an intermittent motion during this
stage. While corona charging unit 54 is passing over the array
of xerographic plates, the paper is held away from the array of
plates by suitable raising and lowering means 74. Following
the charge, the paper is lowered so as to contact the extreme
left edge of the array of plates. Now with the paper firmly held
at this edge, roller 77 brings the remainder of the paper over
the array of plates and into contact with them. At this point,
register marking device 78 marks or punches register points
79 in the paper at precise positions relative to the array of
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plates. Roller 77 is then lifted away from the paper and the en-
tire area of the paper resting on the array of plates is lifted ver-
tically and resumes its linear continuous motion through the
remainder of the first cycle. This includes hot air jet station
55, vapor fusing station 58, hot air jet station 59, magenta dye-
ing station 60, rinsing station 61, hot air jet station 62, resist-
removing station 63, solvent rinse station 66 and hot air jet
station 67.

The paper.is then moved to the second array 68 of xero-
graphic plates 10 at- transfer station 81 where it follows the
same type of intermittent motion used in the first transfer sta-
tion 75. In addition, a detection device such as a photoelectric
eye device detects register marks 79 on the paper and controls
the operation of the transfer to obtain exact registration with
this second array of powder images. When aligned correctly,
transfer roll 80 moves across the array of plates bringing the
paper into contact with the plates exposed through the red
filter. After this second transfer, the paper is lifted from the
plates and again advanced in its linear motion through the
remaining stations of this cycle. As in the previous apparatus,
a cyan dyeing station is included in this second cycle. At the
third image transfer station, a detection means again operates
to take control of the motion of the paper and position it in re-
gister on array 70 of plates exposed through the blue separa-
tion filter. Following transfer, the paper passes through the
remaining stations of the third cycle which includes a yellow
dyeing station. The finished prints are then cut into individual
prints by cutter 82.

A further embodiment of the present invention enables mul-
tiple copying of the same original in color with only one xero-
graphic process for each of three color separations. In ac-
cordance with this embodiment, the basic image formation
and transfer steps, as described in relation to FIGS. 1, 2, 3 and
4, are performed for each of three primary color separations
of the original to be reproduced. In the transfer step the color
absorbent paper 26 is replaced with a sheet of matrix material
suitable for dye transfer work. Dye-transfer paper itself would
be suitable if it did not contain a mordant. The developed
images of dye-resistant particles are fixed to the matrix materi-
al as in FIG. § and are then ready for use in multiple dye-
transfer operations. To make a final full color reproduction
the image-carrying matrix sheets for each of the three primary
color separations are coated with appropriate dyes for a sub-
tractive color process and then dye transfers are made in re-
gister to a single dye-transfer paper. When the dye is applied
to the matrix material, it is repelled from the areas coated by
the dye-resistant image material. On dye transfer the dye-
transfer paper receives the color only in areas not adjacent to
the dye-resistant image material on the particular matrix
sheet. The three matrix sheets carrying the color separated
images may be repeatedly dyed and used for dye transfers in
register to make numerous copies without going back to the
xerographic steps. The dye-resistant images always remain on
the matrix sheets to which they are originally transferred, and
no removal by a solvent wash is necessary. After the dye resist
images are formed on the matrix sheets the following dye
procedures may be performed in the light; and whereas con-
ventional dye-transfer commonly uses photosensitive
matrices, the matrices for this embodiment of the present in-
vention require no photosensitivity enabling greater handling
ease, extending the usable lifetime and reducing material cost.
The second transfer step of the process in this embodiment
would produce a left-to-right or “minor™ reversal in the
absence of corrective measures. Correction may be made by
several known procedures and can readily be made in the ex-
posure to the original image by a modification of the basic ar-
rangement illustrated in FIG. 2. For example, the optical
system for projection may include a left-to-right reversal by
known means, or plate 10 may be adapted to produce a direct
reading image. To produce a direct reading image a xero-
graphic plate is commonly made with a NESA glass backing
and then exposure is made through the backing producing a
direct reading latent image on the free or nonadjacent surface
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of the photoconductive layer. Other known procedures for ob-
taining a direct reading final image may be utilized without ex-
ceeding the scope of the present invention.

While the various embodiments of the invention discussed
above have been discussed in relation to full-color reproduc-
tions, the invention is not intended to be limited thereto.
Monochrome reproduction can be made in accordance with
the inventive concepts by utilizing only one of the three
process steps in the cycle necessary to produce full color.

Various other possibilities are apparent, and it is intended to
cover the invention broadly within the spirit and scope of the
appended claims.

What I claim is:

1. Apparatus for printing in full color comprising means for
driving a continuous web of dye transfer material along a path
including processing stations, means for transferring a
developed xerographic image to said dye transfer material at a
transfer station, means for indexing comprising marking and
detecting means at said transfer station for registering said
web during multicolor printing, means for fixing the trans-
ferred image to said dye transfer material at a fixing station,
means for dyeing the dye transfer material in the nonimage
bearing areas at a dyeing station, means to move said web first
through said transfer station, next through said fixing station
and next through said dyeing station and means for removing
the xerographic image from the dye transfer material.

2. The apparatus of claim 1 wherein said means for transfer-
ring a developed xerographic image to said dye transfer
material includes transferring a plurality of developed xero-
graphic images.

3. Apparatus for printing full color image reproductions
comprising an electrically conductive cylinder, means for
securing of dye transfer material to said cylinder, indexed
guide rails for guiding said cylinder along an indexed path,
transfer means for transferring developed xerographic images
to said dye transfer material, fixing means for fixing trans-
ferred xerographic images to the dye transfer material, dye
means for dyeing the dye transfer material in nonimage areas,
and means for removing the xerographic image from the dye
transfer material so that successive transfers of three color
separated xerographic images in register, each transfer fol-
lowed by a dye treatment using a dye of complementary color
to the color represented by the respective color separated
xerographic image, produces a final full color reproduction on
the dye transfer material.

4. Xerographic printing apparatus comprising a transfer sta-

tion for transferring a xerographically formed powder
reproduction to dye absorbent paper, a fixing station for fixing
said powder reproduction to said dye absorbent paper, a dye-
ing station for dyeing said dye absorbent paper in uncovered
areas, and a resist removing station for removing said powder
reproduction from said dye absorbent paper.
- 5. Color printing apparatus comprising three transfer sta-
tions for transferring xerographically formed powder images
from xerographic plates to color absorbent layers, three fixing
stations for fixing the powder images transferred in the three
transfer stations, three dyeing stations for dyeing the color ab-
sorbent layers on which the powder images have been fixed by
the three fixing stations and three resist removing stations for
removing fixed powder images from color absorbent layers
after the layers have been dyed.in said dyeing stations and
means to move the color absorbent layers through the said sta-
tions.

6. Apparatus for forming an image pattern xerographically
comprising means to form an electrostatic latent image on a
first surface, means to form a first developed image from said
latent image with electroscopic particulate material, means to
transfer said first developed image to a second surface, means
to fix said first developed image to said second surface, means
to form a second developed image by flooding the second sur-
face with an image forming material that is resisted by the
material of the first developed image, and means to remove
the first developed image from the second surface.
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7. Apparatus for printing full color image reproductions
comprising a cylinder for maintaining a dye transfer material,
means for moving said cylinder along a predetermined index
path, transfer means for transferring developed xerographic
images to the dye transfer material, means for fixing trans-
ferred xerographic images to the dye transfer material, means
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for dyeing the dye transfer material in nonimage areas, means
for removing the xerographic image from the dye transfer
material enabling successive transfers of xerographic images
in register, each followed by dye treatment of the dye transfer
material.



