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[ 5 7] ABSTRACT 
A photoelectrophoretic imaging system wherein elec~ 
trically photosenstive pigment particles are dispersed 
in an insulating liquid exposed to a light image while 
subjected to an electrical .?eld causing particle migra 
tion in image con?guration. The particle pigment 
image is ?xed by utilizing resinous particles which can 
be preferentially migrated to the image-bearing sur 
face. Application of solvent or heat fixes the images. 

8 Claims, 3' Drawing Figures 
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PHOTOELECTROPHORETIC IMAGING WITH 
FIXING ON A SEPARATE ELECTRODE 

BACKGROUND OF THE INVENTION 

This invention relates in general to imaging systems 
and more particularly to an improved photoelectro 
phoretic imaging system. ' . 

There has been recently developed a photoelectro 
phoretic imaging system capable of producing images 
of one or more colors which utilizes electrically photo 
sensitive particles. This process is disclosed and 
claimed in U.S. Pat. Nos. 3,384,488 and 3,384,565 to 
V. Tulagin and L. Carreira; 3,383,993 to S. Yeh and 
3,384,566 to H. E. Clark, all issued May 2], 1968, the 
disclosures of which are incorporated herein by refer 
ence. In such an imaging system, colored light 
absorbing particles are suspended in a non-conductive 
carrier liquid. The suspension is placed between elec 
trodes, subjected to a potential. difference and exposed 
to an image of radiation to which the particles respond. 
As these steps are completed, selective particle migra 
tion takes place in image con?guration providing an 
image on at'least one of the electrodes. Normally, a 
positive image is formed on one electrode and a nega 
tive image is formed on the opposite electrode. An es 
sential component of the system is the suspended parti 
cles which must‘ be electrically photosensitive and 
which apparently undergo a net change in charge po_ 
larity upon exposure to activating electromagnetic ra 
diation, through interaction with one of the electrodes. 
In a monochromatic system, all of the particles may be 
of one color and they may respond panchromatically or 
have a response to wavelengths wtihin the range of 
wavelengths of the imagewise radiation. Conversely, 
for polychromatic systems, particles are chosen which 
have a response to a limited range of wavelengths. Par 
ticles of more than one color are used, each particle of 
a given color having a response which does not substan 
tially overlap the response of the particles of other col 
ors. The separate responses are required to achieve 
color separation. For subtractive full color imaging, it 
is desirable to use cyan colored particles responsive 
mainly to red light, magenta colored particles respon 
sive mainly to green light and yellow particles respon 
sive mainly to blue light. Particles used in this system 
must have both intense and pure colors and must be 
highly photosensitive. Particles meeting the above re 
quirements are generally pigment materials which are 
insoluble in most liquids and do not readily soften on 
heating making image ?xing difficult. 
After the above described exposure and particle mi 

gration steps are completed, the electrodes are sepa 
rated and the carrier liquid runs off or is evaporated. 
This leaves images on one or both electrodes made up 

> of selectively deposited particles of pigment. The im 
ages are at this time fragile and easily damaged. The 
carrier liquid may contain a small proportion of a dis 
solved wax or other binder which on evaporation of the 
carrier liquid would serve to bind the particles to 
gether. However, ‘if more than a very small amount of 
binder material is dissolved, undersirable interference 
with the imaging process takes place. 

It has been suggested that a transparent sheet be lam 
inated over the images, or a transparent binder material 
be sprayed over the images to form a protective coat 
ing. While, when carefully done, these techniques will 
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protect the image, the image may be damaged during 
application of the protective material. Other methods 
of ?xing images use heat or solvent tacki?able layers 
which are rendered tacky and contacted to the image. 
Those techniques are disclosed in copending applica 
tions Ser. Nos. 459,860 ?led May 28, 1965, now aban 
doned; 677,706, now abandoned, and 677,707 ?led 
Oct. 24, 1967. These techniques suffer from the same 
defects mentioned above. 

Also, when it is desired totransfer the image from an 
electrode to a receiving sheet, the dangers of damaging 
an un?xed image is high. Thus, there is a continuing 
need for better systems for ?xing particulate images. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of this invention to provide 
a photoelectrophoretic imaging system which over“ 
comes the above-noted disadvantages. 

It is another object of this invention to provide a 
method of protecting a photoelectrophoretically 
formed image from damage. 

It is another object of this invention to provide a pho 
toelectrophoretic imaging system which has a relatively 
simple image ?xing step. , t 

It is another object of this invention to provide a pho 
toelectrophoretic imaging system which uses relatively 

, little ?xing material and is relatively inexpensive. 
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It is another object of this invention to provide a pho 
toelectrophoretic imaging system capable of producing 
images having a variety of ?nishes. ' 
The above objects and others are accomplished in ac 

cordance with this invention by providing an imaging 
suspension of electrically photosensitive particles in an 
insulating liquid. Finely divided particles of a resinous 
material are incorporated into the suspension with the 
electrically photosensitive particles. The imaging sus 
pension is then exposed to a pattern of radiation to 
which the photosensitive particles respond and an elec 
trical ?eld is applied across the suspension. An image 
is formed by the migration of photosensitive particles 
in light struck areas. By careful selection of materials 
and system polarities, the particles of resin can be made 
to deposit with or on the image which it is desired to ?x. 
Application of heat or solvent softens the resinous ma 
terial allowing the pigment particles to become embed 
ded in the resinous material. Cooling or removing the 
solvent allows the resinous material to harden trapping 
the particles therein and ?rmly attaching the image to 
the substrate. The image substrate may be the member 
on which the image was formed or to which the image 
has been transferred. 

lnv a particularly preferred embodiment for full color 
subtractive imaging, an imaging suspension without the 
resinous particles is placed on a transparent conductive 
substrate called an injecting electrode. A second elec 
trode in roller ‘form having an insulating surface and 
called a blocking electrode because the insulating layer 
tends to block or reduce charge exchange is placed in 
contact with the free surface of the suspension. Field is 
applied causing the suspended electrically photosensi 
tive particles to be driven to the surface of the transpar 
ent conductive electrode. The suspension is exposed to 
imagewise radiation through the transparent electrode 
while the roller‘ electrode traverses the suspension. Par 
ticles which have been exposed to suf?cient radiation 
to which they are sensitive migrate to the roller elec 
trode and form a negative image thereon leaving a posi 



3,820,987 
3 

tive image on the surface of the transparent electrode. 
In order to remove those particles remaining behind 
which should have migrated during the ?rst imaging 
pass, a second roller pass is used. The second roller 
pass clears up the background and improves color. 
Since the image desired is the full color image remain 
ing on the transparent conductive electrode, this image 
is transferred to, for example, paper. The particulate 
resin material is suspended in a liquid which is compati 
ble with the imaging suspension carrier liquid and 
added just prior to the transfer step. The transfer step 
is aided by electrical ?eld application which provides 
the dual function of causing the particles forming the 
image to migrate through the liquid to the image re 
ceiving member and drawing the resin particles out of 
the liquid to deposit with the transferred image parti 
cles on the receiving member. The image is then ?xed 
by heating or by solvent application to the receiver 
member. 
Where the image is to remain on the transparent con 

ductive substrate, such as when a material like alumi 
nized polyester ?lm is used as the transparent conduc 
tive substrate, the particulate resin material is prefera 
bly added just before the second imaging pass. The sec 
ond roller can be used to introduce the resin particles 
into the system and to drive the particles down to the 
image bearing surface while removing unwanted parti 
cles of photosensitive pigment from the image. The sec 
ond roller pass is made at the same polarity and with 
the same illumination as is used during the ?rst imaging 
pass. 

For monochrome imaging one imaging pass is con 
ventionally used with the particles which migrate to the 
roller electrode forming the desired image. This image 
is a negative of the input image. In this instance the res 
inous material is preferably added to the original imag 
ing suspension; or, if the image is to be transferred, it 
is preferred to add the ?xing material just priorto or 
during transfer. ' 

In general, it is desirable to introduce the particulate 
resinous ?xing material into the system as late in the 
process as possible. This is preferred to keep particle 
interaction to a minimum and to prevent the particles 
from interfering with the migration of electrically pho 
tosensitive particles. The resinous particles may also be 
introduced into the system after ?nal image transfer is 
complete. In order to draw the particles to the image, 
it is, however, necessary to provide an additional 
source of potential. ' 

The success of the process depends on selecting resin 
materials which are strongly attracted by an electrode 
and will remain on the electrode until the various sub 
sequent process steps are completed. A single test 
method has been found which can predict whether a 
particular resin will work in the system. 
The ‘test method used is‘to disperse about 10 parts by 

weight of the resinous material in the form of ?nely di 
vided particles in about 100 parts by weight of an insu 
lating carrier liquid. The suspension is coated onto a 
conductive plate to a thickness of about 4 microns. A 
roller electrode having an insulating layer on’its surface 
is roller across the suspension while an electrical ?eld 
is applied between the conductive plate and the con 
ductive core of the roller electrode. This potential 
should be below about 2,500 volts to avoid corona 
charging of the particles. It is noted to which electrode 
that is the positive or negative electrode the particles 
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4 
migrate. In general, thermoplastic resin materials are 
preferred. It is also desirable that the resinous material 
not be highly soluble in the carrier liquid and that it be 
transparent so as not to interfere with the color of the 
?nal image although dyed material may be used to alter 
the color of the formed image if desired particularly for 
monochrome images. It is also preferred that the heat 
?xable material soften at a temperature of between 
about 200° and 300°F. 
Typical resinous materials include vinyl polymers, 

polystyrenes, polyethylenes, polypropylenes, polyi 
mides, polyamides, polyesters, polycarbonates, phe 
noxies, fluorocarbons and mixtures and copolymers 
thereof where applicable. In addition, resinous materi 
als which have been found particularly suitable include 
melamine formaldehyde, urea formaldehyde, and phe 
nolformaldehyde type resins, methyl methacrylate, 
polyvinylchloride, ?uoropolymer, polyvinylidene 
chloride and ethyl cellulose. Fluoropolymer B, a ther~ 
moplastic ?uorocarbon copolymer available from Du 
Pont is preferred because it is strongly attracted by a 
positive electrode and is readily softened by radiant 
heating providing a well-?xed ?nal image. 
The photosensitive particles may comprise any suit 

able electrically photosensitive particles. Typical mate 
rials include ?nely divided particles such as those listed 
in U.S. Pat. No. 3,384,488 issued May 21, 1968 to V. 
Tulagin and L. Carreira. Typical particles include ?ne~ 
ly-divided particles of organic pigments such as quina 
cridones, carboxamides, carboxanalides, triazines, ben 
zopyrrocolines, anthraquinones, azos, pyrenes, phthal 
ocyanines both metal containing and metal-free; and 
inorganic materials, such as cadmium sul?de, cadmium 
sulfoselenide, zinc oxide, zinc sul?de, sulphur, sele 
nium, mercuric sul?de, lead oxide, lead sul?de, cad 
mium selenide, titanium dioxide, indium trioxide and 
mixtures thereof. The particles may be of more than 
one component and may be dye sensitized to alter their 
spectral response. The “X”-form of metal-free phthalo 
cyanine as shown in U.S. Pat. No. 3,357,989 to J. F. 
Byrne et al. is preferred for monochrome imaging be 
cause of its high response. For full color subtractive im 
aging, a mixture of about equal parts of metal-free 
phthalocyanine; the barium salt of Watchung Red B l 
(4'-methyl-5 ’-chloroazobenzene-2'-sulfonic acid )-2 
hydroxy-3-naphthoic acid C.I. No. 15865; and, a yel 
low pigment N—2”-pyridyl-8, l 3-dioxdinaphtho-( 2, l 
b;2',3’-d)-furan-6-carboxamide prepared as shown in 
U.S. Pat. No. 3,477,922 is preferred because of its high 
sensitivity and excellent color separation capability. 

It is desirable to use electrically photosensitive parti 
cles which are relatively small in size because smaller 
particles produce more stable suspensions with the car 
rier liquid and are capable of producing images of 
higher resolution than would be possible with particles 
of larger sizes. Thus, it is preferred that the photore 
sponsive particles be less than one micron in size al_ 
though particles of up to ?ve microns may readily be 
used. Larger particle sizes tend to form less stable sus 
pensions and cause loss of resolution. The acceptable 
resin material size range will depend on whether the 
resin is dispersed with the imaging suspension or in a 
separate resin suspension. Where the particles of resin 
are placed in the imaging suspension, they should be of 
a size similar to the photosensitive particles so as to 
provide a stable suspension and not interfere with pho 
tosensitive particle migration. Where a separate resin 
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suspension is utilized, relatively larger particle sizes 
may be tolerated. Particles having a cross section of 15 
microns or greater may be used. 
The imaging suspension and the resin suspension 

where a separate resin suspension is used may initially 
be coated on the various electrodes or transfer mem 
bers. Typical coating methods include roller applica 
tion, dip coating, spraying, electrophoretic plating, 
pouring or brushing. 
The carrier for the imaging suspension and the resin 

suspension where applicable may comprise any suitable 
insulating material which may be liquid or it may be a 
solid which may be converted to a liquid at the time of 
particle migration. Typical insulating materials include 
decane, dodecane, N-tetradecane, kerosene, molten 
paraffin, molten beeswax or other molten thermoplas 
tic material, mineral oil, silicone oils such as dimethyl 
polysiloxane and fluorinated hydrocarbons. Sohio 
Odorless Solvent 3454 (a mixture of kerosene frac 
tions) is preferred because it is an excellent insulator 
and evaporates readily. , 

The amount of photosensitive and resin particles dis 
persed in the imaging suspension may vary over a wide 
range. Where the imaging suspension is used to provide 
the ?xing material resin too, only as little as 2 parts of 
resinous material by weight based on 100 parts by 
weight carrier liquid may be used, up to about 20 parts 
by weight may be used. The photosensitive particle 
content can range from about 2 to about 40 parts by 
weight based on I00 parts by weight carrier liquid. The 
range permissible will vary depending on how stable 
the suspension can be made, the sensitivity of the pho 
tosensitive ingredient, the operating conditions and 
other factors. 
Although it is preferred to use a conductive electrode 

and an electrode having an insulating surface, the sys 
tem will operate with both electrodes having insulating 
surfaces or both electrodes being conductive. It is pre 
ferred, however, to use a conductive electrode which 
allows ease of charge exchange with the photosensitive 
pigments and an electrode having an insulating layer 
which retards charge exchange preventing particle os 
cillation in the system and to help support the relatively 
high ?elds used in the process. A ?eld of at least about 
300 volts per mil across the imaging suspension is re 
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quired to form images. Much higher voltages are rou- ‘ 
tinely used however, for example, in the apparatus as 
shown in the drawing from 2,000 to 7,000 volts may be 
used. To further increase ?eld strength’across the imag 
ing suspension, the electrodes are brought into virtual 
contact with a gap of up to about one mil used, Larger 
spacings cause loss of resolution and decreases the 
color separation capability of the polychrome system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The advantages of this improved photoelectro~ 
phoretic imaging process and apparatus will become 
apparent‘ upon consideration of the following detailed 
disclosure of the invention, especially when taken in 
conjunction with the accompanying drawings wherein: 

FIG. 1 shows a schematic side view of a simple exem 
plary system for carrying out the process of this inven 
tion to produce monochrome images. 
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FIG. 2 shows a schematic side view of a simple exem 
plary system for carrying out the process of this inven 
tion to produce full color images. 
The various elements and materials have been pur- ‘ 

posely distorted in size to aid understanding. For exam 
ple, the liquid layer thickness and suspended particle 
sizes have been grossly enlarged. 
Referring now to FIG. IA, there is seen a transparent 

electrode generally designated 1 which in this exem~ 
plary instance is made up of a layer of optically trans 
parent glass 3‘ overcoated with a thin optically transpar 
ent layer of tin oxide, commercially available under the 
name NESA glassThis electrode is referred to as the 
“injecting electrode”. 
‘Coated on the surface of electrode 1 is a thin layer 

of an imaging suspension generally designated 7 which 
comprises electrically ‘photosensitive particles 8 dis 

‘ persed in an insulating carrier liquid 9. 
A second electrode 10 is provided which in this ex 

emplary instance comprises a conductive aluminum 
roller 12 having a 2 mil Mylar polyester sheet 13 taped I 
on. The conductive center 12 of roller 10 and electrode 
1 are connected to a source of do potential 11, the in 
jecting electrode is also connected to ground. 

In operation imagewise radiation 16 is used to expose 
imaging suspension 7. With power source 11 activated 
roller 10 is caused to roll across imaging suspension 7. 
As roller 10 traverses suspension 7 at the high poten 
tials used, therelis a corona generated ‘between roller 
10 and suspension 7 ahead of the area of contact which 
causes the photosensitive particles 8 to deposit substan 
tially uniformly on surface 5. The imagewise radiation 
16 causes particles responsive thereto to exchange 
charge and migrate to “blocking” electrode surface 13. 

. On completion of roller traverse, a positive image is 
found adhering to the surface of electrode LA nega 
tive image is formed on the blocking electrode. For 
monochrome imaging it is preferred to use the image 
formed on the surface of. the blocking electrode 10 
since it has less background than the image left behind 
on electrode 1. In this instance, a silver halide negative 
is used resulting in a positive image on the blocking rol 
ler electrode.‘ _ it ‘ 

Referring now to FIG. 1B, electrode 10 having on its 
surface particulate image 8 is brought into contact with 
roller 18 which applies a suspension of resinous parti~ 
cles 20 in an insulating liquid 21 to surface 13. A field 
is applied between conductive center 23 of roller 18 
and conductive center 12 of roller 10 which cause par 
ticles of resin to deposit on surface 13 and particles 8. 
Application of heat from radiant energy source 27 
fuses the image to the polyester sheet forming the ?nal 
image. 
Referring now to FIG. 2, electrode 41 is similar to 

electrode I discussed in connection with FIG. 1A. Im‘ 
aging suspension 47 comprises electrically photosensi 
tive particles 48 dispersed in carrier liquid 49. 
The photosensitive particles 48 here, however, are a 

mixture of yellow, cyan and magenta particles sensitive 
. mainly to blue, red and green light respectively. Full 
natural color image 56 causes particles 48 to migrate 
depending on their photosensitive response. For exam 
ple, in areas where red light illuminates suspension 49, 
the cyan particles, migrate leaving magenta and yellow 
pigments which together appear red. Electrodes 33 and 
34 are similar to electrode 10. Two imaging passes are 
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made by traversing suspension 49 with rollers 33 and 
34 with ?eld applied and exposure to radiation 56 con 
tinued. ' 

Roller 37 is used to apply the suspension 40 of resin 
ous particles in an insulating liquid to the surface of rol 
ler 39. Roller 39 bearing resinous suspension 40 is then 
rolled across electrode 41 with ?eld applied. The ?eld 
is of the opposite polarity as that used on electrodes 33 
and 34. Electrode 39 picks up the image remaining on 
surface 45. This transfer may be aided by uniformly il 
luminating the image with radiation to which the parti 
cles respond. The image which is transferred to roller 
39 has resinous particles mixed therein. The image is 
then readily ?xed by heat or solvent application de 
pending on the type of resin used. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The following Examples further speci?cally illustrate 
the improved photoelectrophoretic imaging system 
provided by this invention. Parts and percentages are 
by weight unless otherwise indicated. The following Ex 
amples are intended to illustrate various preferred em 
bodiments of the present invention. All of the Exam 
ples are carried out in apparatus of the general type il 
lustrated in the Figures. A 500 watt quartz iodine light 
source is used to illuminate a black and white negative 
or Kodachrome transparency, as applicable, the image 
being projected by a lens through the injecting elec 
trode which is a tin oxide coated glass. 
A source of high potential is connected to the block 

ing electrode and transfer electrode cores which are 
conductive steel rollers about 3 1/2 inches in diameter. 
A 2 mil Mylar polyester sheet is wrapped around the 
blocking electrode rollers. A paper sheet is placed over 
the transfer roller where used to receive images. The 
‘imaging suspension is coated on to the injecting elec 
trode to a thickness of about 4 microns. The roller elec 
trode is rolled across the imaging suspension at a rate 
of about’ 2 inches per second with‘ ?eld applied while 
the suspension is exposed to the images. 

EXAMPLE I 

About 1 part of the x-form of metal-free phthalocya 
nine as described in US. Pat. No.» 3,357,989 and about 
1 part of polyvinylchloride available as GEON 121 
available from Goodrich are dispersed in about 20 
parts of Sohio Odorless Solvent 3454. The mixture is 
milled until all particles are less than about one micron 
in cross section and a uniform dispersion is formed. 
The suspension is coated to a thickness of about four 
microns onto the conductive surface of a NESA plate. 
Roller traverse is made with a potential of about 3,000 
volts applied between the center of the roller electrode 
and the NESA glass surface. The blocking electrode is 
positive with respect to the NESA electrode. Illumina 
tion is made through a negative black and white trans 
parency. On completion of roller traverse, a positive 
cyan image is found adhering to the Mylar polyester 
surface. The image contains resinous particles. The 
image is then heated by radiant fusing. A well ?xed 
image is thus formed on the surface of the Mylar sheet 
which resists abrasion. 

EXAMPLE II 
An imaging suspension is made as in Example I but 

omitting the resin. An image is formed on the blocking 
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8 
electrode paper covered roller. The blocking roller 
electrode with the image adhering to the paper is there 
contacted with a conducting electrode coated with a 6 
micron layer of a suspension of about 1 part of polyvi 
nylchloride (GEON 121) in about 20 parts of Sohio 
3454. A potential of about 2,500 volts is applied to the 
blocking electrode, the blocking electrode being posi 
tive with respective to the conducting electrode which 
transfers the resin to the image on the blocking elec 
trode. The image is fused as in Example 1 providing a 
well ?xed, abrasion resistant image. 

EXAMPLE III 

An imaging suspension is made as in Example I but 
omitting the resin. An image is formed as in Example 
I. The blocking roller electrode with the image adher 
ing to it is then contacted with a paper covered transfer 
roller having a 5 micron layer of a suspension of about 
1 part of polyvinylchloride (GEON 121) from Good 
rich in about 20 parts of Sohio 3454. A potential of 
about 3,000 volts is applied, the transfer roller being 
negative with respect to the blocking electrode, which‘ 
transfers the image from the blocking electrode to the 
paper. The image is fused as in Example I. 

EXAMPLE IV 

An imaging suspension is made up by dispersing 
about 0.75 grams of a magenta pigment, Watchung 
Red B, a barium salt of 1-(4'-methyl-5' 
chloroazobenzene-2’-sulfonic acid)-2-hydroxy-3 
naphthoic acid, C.I. No. 15865; about 1.2 grams of a 
yellow pigment, N~2”-pyridyl-8,l3-dioxodinaphtho 
(2,l-b;2’,3’-d) furan-6-carboxamide, and about 1.8 
grams of a cyan pigment, Monolite Fast Blue 6.8., the 
alpha form of metal~free phthalocyanine, C.l. No. 
74100 and about 2.0 grams of Fluoropolymer B in 40 
milliliters of Sohio 3454 and milled as in Example I. 
The negative black and white transparency used in the 
previous Examples is replaced with a full color Koda~ 
chrome transparency. Two imaging passes are made by 
traversing the imaging suspension coated to a thickness 
of about 6 microns on the NESA glass surface with a 
potential of about 3,500 volts applied between the 
blocking electrode centers and the NESA glass surface. 
The rollers are held at a negative potential with respect 
to the NESA surface. The'image of photosensitive par 
ticles and resin material is then transferred by travers 
ing the image with a paper covered roller and applying 
a potential of about 3,500 volts between the conductive 
center of the transfer roller and the NESA surface. The 
roller is made positive with respect to the NESA sur 
face. The transferred image is then ?xed by heating ei 
ther by radiant or heating by thermal contact with a 
heated plate. 

EXAMPLE V 

A polychrome imaging suspension is made as in Ex 
ample IV- omitting the resin. A ?rst imaging pass is 
made as in Example IV. The second imaging pass is 
made using a roller coated with about a 4 micron layer 
of about I part of Fluoropolymer B resin in about 20 
parts of Sohio 3454. The second roller pass deposits 
resin particles on the image formed on the NESA glass. 
The image and resin particles are then transferred using 
a paper covered transfer roller held at a potential of 
about 4,000 volts. Roller polarities are the same as in 



9 
Example IV. The‘image is then ?xed by exposure to 
methyl ethyl ketone vapors. ' ‘ 

EXAMPLE VI 

An imaging suspension is prepared as in Example V. 
Two imaging passes are made as in Example IV. A 
transfer roller coated with an about 6 micron layer of 
1 part of resin in about 10 parts of Sohio 3454 is then 
used to pick off the full color image on the NESA glass 
surface. The transfer roller is held at a potential of 
about 4,000 volts with respect to the NESA glass. The 
transfer roller is positive with respect to the NESA glass 
surface. The‘ image is ?xed by thermal contact heating. 

EXAMPLE VII 
The experiment of Example V is repeated except that ' 

the transfer roller is not coated with a resin suspension. 
After transfer the roller is contacted to a similar roller 
having about a 6 micron layer coating of the resin sus 
pension of Example VI on it. The resin particles are 
caused to deposit on the image bearing transfer roller 
by application of a ?eld of about 2,000 volts with the 
transfer roller being positive with respect to the resin 
suspension bearing roller. The image is ?xed by radiant 
heating. '. 

EXAMPLE VIII 
The experiment of Example IV is repeated except 

that the resin material is replaced by melamine formal 
dehyde available as Radiant Clear Resin 2-1226. Image 
?xing is accomplished by exposure to methylene chlor~ 
ide vapors. 

EXAMPLE IX 
The experiment of Example III is repeated except 

that the resin material is replaced by Fluoropolymer B. 
Image ?xing is accomplished as in Example VIII by ex 
posure to methyl ethyl keytone vapors. 
Various speci?c components and proportions have 

been described in the above description of the pre 
ferred embodiments, other materials and proportions 
may be used. In addition, other materials may be added 
to enhance, synergize or otherwise modify their proper 
ties. For example, the pigments may be dye sensitized 
to alter their spectral response. Further, the pigments 
may be of more than one component where desired. 
Other modi?cations and rami?cations of the present 

invention will occur to those skilled in the art upon. 
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10 
reading the present disclosure. These are intended to 
be encompassed within the scope of this invention. 
What is claimed is: ' V 

l. The method of photoelectrophoretic imaging 
which comprises the steps of:' 

a. providing a layer of an imaging suspension on a 
?rst substantially transparent electrode, said imag 
ing suspension comprising electrically photosensi 
tive particles of at least two differing colors dis 
persed in a substantially insulating carrier liquid, 
said particles of each color having a spectral re 
sponse which does not substantially overlap the 
spectral response of particles of a differing color; 

b. subjecting said suspension to an electrical ?eld of 
a ?rst polarity applied between said ?rst electrode 
and a second electrode while substantially simulta 
neously exposing ‘said imaging suspension to a pat- ' 
tern of radiation containing wavelengths of radia 
tion to which particles of at least two colors are re 
sponsive until an image is formed on said ?rst elec 
trode; ‘ , 

c. contacting said image on said ?rst electrode with 
a third electrodehaving an image receiving surface 
and coated thereon a suspension of resinousparti 

‘ cles'in an insulating liquid; I 

d. applying an electrical ?eld of a second polarity 
across said suspension and said image between said 
third-electrode and said ?rst electrode until at least 
a portion of said image is transferred to said image 
receiving surface on said third electrode; and, 

e. softening said resinous particles on said image re 
ceiving surface to ?x said image. ~ 

2. The method of claim 1 wherein step (b) is re 
peated at least one additional time prior to step (c). 

3. The method‘of claim 1 wherein said softening is 
accomplished by application of heat. 

4. The method of claim 1 wherein said 
accomplished by application of solvent. 

5. The method of claim 1 wherein said resinous parti 
cles comprise polyvinyl chloride. 

6. The method of claim 1 wherein said resinous parti 
cles comprise a thermoplastic ?uorocarbon copolymer. 

softening is 

7. The method of claim 1 wherein said resinousparti 
cles comprise melamine formaldehyde. 

8. The method of claim 1 wherein said resinous parti 
cles comprise methylmethacrylate. 

* * * * *1 


