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ABSTRACT OF THE DISCLOSURE 
A process for converting an electrostatic latent image 

on an insulating recording layer to a material image and 
?xing the material image, the process comprising the steps 
of developing with a liquid developer comprising a non 
polar carrier liquid having a speci?c volume resistivity not 
less than 101° ohms-0111., the liquid containing (1) ?nely 
divided gelatin particles having a mean particle diam 
eter between 0.01 and 20 microns where the amount of 
the gelatin particles is from 0.001 to 5% by weight of 
the carrier liquid and (2) a synthetic resin soluble in the 
carrier liquid but insoluble in at least one of an isoparaf 
?nic solvent and a ?uorochlorinated hydrocarbon solvent 
where the concentration of the resin is not lower than 
that of the gelatin particles and not more than 30% by 
weight of the carrier liquid to form an image of gelatin, 
and then rinsing the gelatin image ‘with at least one of 
the isopara?inic solvent and the rlluorochlorinated hydro 
carbon solvent to thereby insolubilize the resin to ?x the 
gelatin image on the insulating image recording layer, 
bringing the ?xed gelatin image into contact with an aque 
ous solution of a water soluble dye thereby imbibing the 
dye into the ?xed gelatin image, and placing a dye-re 
ceiving sheet comprising a surface coating which easily 
absorbs water-soluble dyes so that the dyed gelatin image 
contacts the surface layer, whereby the dye in the gela 
tin image is transferred onto the sheet, forming a ?nal 
dye print. 

This invention relates to a process for developing an 
electrostatic latent image and also to a liquid developer 
to be employed in the process. 
The most prevailing method of producing a multi-col 

ored print of a high quality comprises color-forming de 
velopment of silver halide emulsion coatings. As another 
method based on silver halide emulsion, dye transfer or 
dye imbibition process, which makes use of tanning de 
velopment to form gelatin relief images, is also under 
practical use, for example, in technicolor process. 
The former method is suitable for mass production, 

having a wide range of various applications, but, gen 
erally speaking, the resulting color image lacks in fast 
ness to light and other effects. On the contrary, the dye 
transfer process can provide an image having a better 
stability, but this process may be referred to as printing 
rather than photography, since it needs a time-consum 
ing, skilled operation for producing gelatin reliefs. Thus, 
the cost of the resulting prints becomes reasonable only 
for a large number of runs. 
We invented a simpli?ed color printing process over 

coming the above noted de?ciencies, which is disclosed 
in Belgian Pat. No. 724,581. 

This process comprises the following steps: 
(i) An electrostatic latent image formation on an in 

sulating coating of an electrostatic recording or electro 
photographic material. 

(ii) Development of said latent image into a material 
image employing a toner comprising a ?nely-divided pow 
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2 
der which can easily absorb an aqueous solution of a 
water-soluble dyestuff. 

(iii) Fixation of the developed image by a suitable 
means. 

(iv) Dye imbibition in said ?xed image by bringing 
into contact with an aqueous solution of a water-solu 
ble dyestutf. 

(v) Transfer of the absorbed dyestulf to a dye-re 
ceiving sheet which is made to contact with the dyed 
image. 
The principal object of the present invention is to pro 

vide a development method of an electrostatic latent 
image as well as a liquid developer of new composition 
for use in practicing the above-cited color printing proc 
ess. In other words, the object is to provide a develop 
ment method and a liquid developer for use in produc 
ing electrographically a gelatin relief image for dye im 
bibition process. 
The process for developing electrostatic latent images 

of this invention comprises developing with a liquid de 
veloper containing in a carrier liquid having a speci?c 
volume resistivity not less than 1010 0 cm., a ?nely-di 
vided gelatin powder having a mean particle diameter 
between 0.01 and 20 microns, and a resin soluble in said 
carrier liquid but insoluble in at least one of isopara?inic 
solvent and ?uorochlorinated hydrocarbon solvent, and 
then rinsing with at least one of an isopara?’inic solvent 
and ?uorochlorinated hydrocarbon solvent both insoluble 
to said resin. 

Gelatin toner may be prepared by any of the follow 
ing procedures; 

(i) Mechanical pulverization of gelatin granules. Pul 
verization may be carried out by dry or wet process, by 
means of ball mill, colloid mill, mechanical mortar, jet 
stream mill, or Attriter (a wet blender marketed by Mit 
sui-Miike Seisakusho Co.). 

(ii) In solubilization of gelatin by adding an aque 
ous gelatin solution into an organic solvent miscible with 
water but being a non-solvent for gelatin. The precipi 
tated gelatin is collected in the form of a ?nely-divided 
particle. 

(iii) Grinding gelatin gel in an organic solvent mis 
cible with water but incapable of dissolving gelatin, which 
results in a gelatin dispersion. 

(iv) Spray drying of an aqueous gelatin solution in 
a dried air or in a vacuum. 

(v) Preparation of gelatin dispersion by ?rst prepar 
ing a gelatin solution comprising water and a water mis 
cible organic solvent such as ethanol or methanol, the 
latter being present in the solution in such an amount that 
the phase separation of gelatin does not occur, then by 
adding this solution into an organic solvent system, where 
by gelatin particles separate out of the liquid phase, re 
sulting in a dispersion, and ?nally transferring the gela 
tin particles into an insulating carrier liquid required. 
A liquid developer can be prepared by dispersing ?nely 

divided gelatin made by any of these procedures in a car 
rier liquid. Among the above-listed procedures, those de 
scribed in (i) and (iv) will provide toners having a rather 
large particle size, while those of (ii), (iii), and (v) are 
suitable to obtain toners of small particle diameter. 
Acceptable ranges for gelatin toner particle size may lie 
between 0.01 and 20 microns, since extremely ?ne toners 
are difficult to handle, and coarser ones will give images 
of poor quality. Deliberate control over electrophoretic 
property of gelatin toner is generally unnecessary to pre 
pare a positively charged liquid developer, since gelatin 
itself has a strong tendency of assuming positive polarity 
in many insulating, nonpolar liquid. In order to impart a 
negative polarity of charge on gelatin toner, one may 
cover the surface of gelatin toner particles with a suitable 
resinous control agent, or may add a negatively charged, 



8,692,523 
second toner into the developer in which a positively 
charged gelatin toner is dispersed. By adjusting the amount 
of the second toner to be added, one can bring about a 
developer containing a negatively charged toner. 

It should be noted that heat ?xation of a gelatin toner 
image is impossible since gelatin is not thermoplastic. 
Therefore, a suitable ?xing process is required. 
The inventors have found that by developing electro 

static latent images with a liquid developer containing in 
a carrier liquid 21 ?nely-divided gelatin powder and a 
resin soluble in said carrier liquid but insoluble in at least 
one of isopara?inic solvent and ?uorochlorinated hydro 
carbon solvent, and then rinsing with at least one of an 
isopara?inic solvent and a ?uorochlorinated hydrocarbon 
solvent, developed gelatin images are ?xed. Suitable car 
rier liquids for such developer include any nonpolar ones 
having a volume resistivity not less than 101° ohms-cm. 
which do not dissolve or attack photoconductive coating 
to be used, and ordinarily straight-chain, or cyclic satu 
rated hydrocarbons and mixtures of these are used. Resins 
dissolved in these carrier liquids include rosin-modi?ed 
phenolformaldehyde resins, vegetable oil modi?ed alkyd 
resins having an oil length ranging ‘from 35 to 65%, styr 
enated alkyd resins, and varnishes made from these resins. 
When an electrophotographic sheet is developed with 

a developer containing such resin dissolved in the carrier 
liquid, and taken out therefrom, the surface of the sheet 
is uniformly wetted with a thin ?lm of the developer liq 
uid. At the image area, the amount of the adhering liquid, 
and accordingly the amount of the resinous material, is 
larger than at the non-image area, since in the former 
area, the liquid is maintained at the interstices between 
the deposited toner particles, while at the latter area, only 
a thin uniform ?lm of the developer is held by surface 
tension. When this liquid layer bearing sheet ‘is immersed 
in or brought into contact with an isopara?inic solvent or 
?uorochlorinated hydrocarbon solvent, the resin is forced 
to deposit out from the liquid phase around the deposited 
toner image, thus causing ?xation of the image. 
A self-?xing developer may be prepared in a practiced 

manner whereby a thermoplastic resinous material is in 
corporated as a surface coating agent for gelatin particles 
or as a ?nely-divided powder together with gelatin. How 
ever, preparation of such developer is sometimes dit?cult, 
and also it provides a gelatin toner image which shows 
some drawbacks in the subsequent dye imbibition process. 

Gelatin reliefs can be produced by the following steps 
upon employing the liquid developer disclosed in the pres 
ent invention: 

(i) Forming an electrostatic latent image on an insu 
lating layer in an electrophotographic or electrostatic re 
cording material. 

(ii) Developing said electrostatic latent image with the 
liquid developer comprising a gelatin toner and a ?xing 
resin disclosed in the present invention. 

(iii) Fixing the developed gelatin image by immersing 
the material in an isoparaf?nic or ?uorochlorinated hydro 
carbon liquid. 

(iv) Bringing the gelatin image into contact with an 
aqueous solution of a water soluble dye, letting the dye 
imbibed into said gelatin image, and 

(v) Placing a dye-receiving sheet comprising a surface 
coating which can easily absorb water-soluble dyes in such 
a manner that the dyed gelatin image contacts with said 
surface layer, whereby the dye in the gelatin image is 
completely transferred onto the sheet, forming a ?nal dye 
rint. 

p 'Each step will be described more in detail referring to 
the accompanying drawings. 
FIG. 1 shows a cross-sectional view of a recording 

material on the insulating layer of which is formed an 
electrostatic latent image 3; the recording material com 
prises a semi-conducting or conducting support 1 and an 
insulating layer 2. 

Further explanation may be unnecessary as for such 
typical structure of recording sheet material, but it should 
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4 
be noted that it is advantageous to exclude any Water 
soluble ingredient such as water-soluble resin or hydro 
phillic resin from the insulating layer, considering subse 
quent procedures with aqueous processing liquids. When 
paper support is used, a water-resistant paper is preferred. 
A special care must be taken with regard to conductivity 
increasing subcoating ordinarily provided between the in 
sulating layer and the paper support. Water-soluble sub 
coating, which is the general case, should not be used for 
the present method, since such coating will cause separa~ 
tion of the insulating layer from the support in the subse 
quent processing steps employing aqueous solutions. When 
a special device is used for such processing steps such as 
to permit the solutions to wet the surface of the recording 
layer only, water-soluble subcoating may be utilized. 

‘In case where the insulating recording layer is photo 
conductive, it is desirable to impart it a panchromatic 
response, in which case three color separation images can 
easily be obtained from a multi-colored original by the 
use of color separation ?lter set. Examples of such pan 
chromatic photoconductive coating are given in, for ex 
ample, U.S.P. 3,241,959 to W. B. Kendall et al. Besides 
those which have a limited spectral sensitivity in the visible 
region or only in ultraviolet region may also be used for 
the preparation of relief images with a suitable combina 
tion originals. 
An electrostatic latent image may be formed by any 

of various known methods such as typical xerographic one 
comprising image exposure on a uniformly charged photo 
conductive insulating layer, so called Kallman process 
characterized by charging after image exposure, those 
employing infrared light as energy source instead of visible 
rays, or electrostatic recording comprising imagewise 
charging by pattern electrodes. 
FIG. 2 illustrates the recording material under devel 

opment with a liquid development, which results in con 
version of the electrostatic latent image into a gelatin 
image. In this ?gure the latent image having negative 
polarity which is the case for a zinc oxide/ resin electro 
photographic coating, is developed with a gelatin toner 12 
having positive polarity. Though not shown in the draw 
ing, a development electrode is eifective to cause a faithful 
reproduction of a latent image of continuous tone; ll 
designates the carrier liquid of the developer, and 13 a 
developed image comprising gelatin powder. 

Repulsive development may also be employed wherein 
a developer containing a toner of the same polarity as the 
latent image is used, or a half-tone may be used. 
Any of known developing methods may be used for 

conversion of an electrostatic latent image into a material 
image comprising gelatin, but the best result can be ob 
tained by liquid development. 
The recording sheet, after processed with the liquid 

developer, is moved into a rinsing bath comprising iso 
para?inic or iluorochlorinated hydrocarbon. Suitable iso 
para?inic liquids include isooctane, isobutane, Isopar E, 
Esopar H, Esopar G marketed by Esso Standard Oil Co., 
etc. while ?uorochlorinated hydrocarbons include Di?on 
S—3 marked by 'Daikin Ind. Co. vWhen the developed sheet 
is immersed in the rinse liquid, at ?xing resin dissolved in 
the carrier liquid of the developer becomes insoluble and 
adheres on the sheet surface, thereby ?xing the developed 
image. 
FIG. 3 illustrates the sheet after ?xation of the devel 

oped image by the insolubilized resin 14 protecting the 
gelatin particles. A very slight amount of deposited resin 
on the non-image area has been omitted in the ?gure. 
The next step is dye imbibition into the gelatin. image, 

which is shown in FIG. -4, wherein the developed sheet 
is immersed in a dye solution, but dye imbibition may be 
accomplished by means of a moistening roller wetted with 
a dye solution pressed against the recording surface of the 
sheet. During this process the insulating layer accept sub 



stantially no dye solution since it ordinarily has strongly 
hydrophobic surface. _ _ 

Suitable dyestuffs for use in dyeing gelatin nnages in‘ 
clude primarily acid and mordant dyes, for example; as 
cyan dyestuffs, Acid Blue 45 (Color Index (Cl) 63010), 
Acid green 16 (CI. 44025), Acid green 1 (CI. 10020), 
Acid blue 1 (C.I. 42045), Acid blue 9 (CI. 42090), Acid 
blue 54 (Anthraquinoric); as magenta ones, Acid red 80 
(CI. 68215), Acid red 34 (Cl. 17030), Acid red 1 CAI 
18050), Acid violet 19 (CI. 42685), Acid violet 7 (Cl. 
18055), and as yellow ones, Acid yellow 23 (CI. 19140), 
Acid yellow 11 (0.1. 18820), Direct yellow 12 (C.-I. 
24895), Acid yellow 34 (Cl. 18890). 

These dyes are especially suitable for processes includ 
ing superimposition of multiple dye images on a single 
dye receiving sheet because of their mordantability, thus 
excluding the possible deterioration of already transferred 
dye images due to diffusion or back transfer during subse 
quent dye transfer. 
Many dyes other than acid or mordant groups may be 

utilized for producing a single color dye print. 
‘In 'FIG. 4, the gelatin image 22 absorbed the dye solu 

tion 21. 
The imbibed dye is then to be transferred onto a dye 

receiving sheet, but before transfer operation it is recom 
mended to wash off an excessive dye solution remaining 
on the surface of the sheet to improve the image quality 
of the ?nal print. FIG. 5 illustrates this washing step, 
wherein a weakly acid washing solution is desirable to 
minimize dissolving out of the imbibed dye. 

'FIG. 6 illustrates the dye transfer step, a dye-receiving 
sheet 30 comprising a support 31 and a dye-receiving 
surface coating 32 which is most preferably made of 
gelatin. The dye-receiving sheet is preferably moistened 
with an aqueous solution of mordanting agent prior to 
dye transfer. The dashed area 33 designates a dyed area 
after dye transfer. 
The series of steps described above gives a monochro 

matic dye image on the dye-receiving sheet, and by repeat 
ing the similar operations with other reliefs together with 
other dyes on the same dye-receiving sheet, one may 
provide a multicolor image. 
The image quality of the ?nal dye print is excellent with 

faithfully reproduced hues and saturations as well as will 
ciently high degree of light fastness. In comparison with 
multicolor print prepared by over-print technique of elec 
trophotography, appearance of the print is far better with 
little surface re?ection which is thought inherent to electro 
photographic toner images, and with transparency of each 
color resulting in a complete mixing between primary 
colors. 
A gelatin relief produced electrophotographically may 
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be used repeatedly to provide a number of runs desired ' 
by supplying a dye solution. 

Elementally processes have been described but aux 
iliary operations which will now be explained are also 
quite important to give good prints. 

(1) Drying of a developed gelatin image after ?xa 
tion, followed by hardening with a hardening agent for 
gelatin. These operations are e?Fective to impart an im 
proved mechanical strength to the gelatin image. 

(II) Removal of zinc oxide photoconductor from the 
recording layer prior to dye imbibition. When an acid 
dyestuif is to be imbibed into a gelatin image, the image 
area should preferably be kept at a low value of pH, 
which is di?icult to realize on a photoconductive layer 
comprising zinc oxide because zinc oxide is basic ma 
terial. If the pH is high at the gelatin image area, an 
incomplete dye absorption to gelatin occurs. Thus it is 
preferable to remove the zinc oxide from the layer prior 
to dye imbibition. Zinc oxide can easily be removed by 
dissolving off with an acid such as acetic acid. This ad 
ditional operation ensures a sharper, and higher image 
quality to the ?nal dye print. 
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Now there will be described the compositions of the 

electrophotographic liquid developer of the present in 
vention. 
The concentration of gelatin toner would practically 

be in the range between 0.001 to 5% by weight to a 
carrier liquid. A concentration less than the minimum as 
stated above will result in an insu?icient image density. 
Theoretically it is predicted that a developer with an 
extremely low toner concentration can develop an elec 
trostatic latent image to give a high image density but 
it is not the case mainly due to degratation of the latent 
image in the developer. A concentration higher than 
the maximum will result in a high level of background, 
and at the same time, complete removal of such back 
ground by rinsing becomes di?icult. It should also be 
noted that dispersion stability becomes worse with toner 
concentration increase. The concentration of resin dis 
solved in carrier liquid, which is insoluble in isoparaf?nic 
and/or ?uorochlorinated hydrocarbons, should not be 
lower than that of the toner incorporated. Some resin 
may be incorporated up to 30% by weight for the carrier 
liquid, but generally a volume resistivity lowering due to 
the addition of resinous material determines the higher 
limit of its concentration. The liquid phase of the liquid 
developer should have a volume resistivity not less than 
101° ohms-cm; this requirement permits many resinous 
materials to be incorporated up about to 8% by weight 
to a carrier liquid. 

Presence of resin or vegetable oils in a carrier liquid 
improves dispersion stability of toner particles. When a 
resin which is insoluble in isopara?inic or ?uorochlori 
nated hydrocarbon solvents is incorporated at a high 
concentration, addition of vegetable oil is unnecessary. 
Generally speaking, it is preferable that the sum of the 
resinous material soluble in the carrier liquid but in 
soluble in the above-mentioned solvents and vegetable 
oil dissolved in the carrier liquid be not less than 0.3% 
by weight of the carrier liquid. Though many vegetable 
oils have a suf?ciently high volume resistivity above 1011 
ohms-cm, which permits excessive amount of the oils 
in the carrier liquid, accompanying increase of viscosity 
tends to lower remarkable the depositing rate of the toner 
particles. Thus the practical maximum is about 30% 
by weight to the carrier liquid. 
As for the combination of a resin for image ?xation 

and a rinsing solvent, rinsing baths comprising iso 
para?inic and/ or ?uorochlorinated hydrocarbons are 
though best suitable. However, other rinse compositions 
will be possible so long as a carrier liquid the solubility 
property of which is clearly different from rinse solvents 
is combined. 
When the toner particles in a liquid developer of the 

present invention are made solely of gelatin, the developed 
image therefrom will be translucent and not clearly dis 
cernible, making it di?icult to judge whether the image 
quality is acceptable. To avoid this di?iculty, it is ad 
vantageous to incorporate a colored toner comprising a 
pigment in an amount of from % to M00 to the gelatin 
toner. One may also resort to a pigmented or dyed gelatin 
toner. 

EXAMPLE I 

To 20 ml. of 5% by weight gelatin aqueous solution 
was added upon stirring 20 ml. of methanol. A dispersion 
of gelatin in acetone was prepared by adding this solu 
tion into 1 liter of acetone under ultrasonic stirring. The 
dispersed gelatin particles were separated centrifugally 
and the collected particles after washed with further 
acetone, while in a wetted state with acetone, were dis 
persed in a carrier liquid having the following composi 
tion in such a manner that 1000 parts by weight of the 
carrier liquid may contain 1 part by weight of gelatin. 
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Composition of the carrier liquid 
Parts by weight 

Cyclohexane _______________________________ __ 800 

Kerosene __________________________________ __ 150 

Soybean oil ________________________________ _.. 45 

Rosin-modi?ed phenolformaldehyde resin ______ -.. 5 

The rosin-modi?ed phenolformaldehyde resin is soluble 
in this mixture of cyclohexane and kerosene but insolu 
ble in an isoparaf?nic solvent “Isopar E" purchased from 
Esso Standard Oil Co. By the way, kerosene has a role 
to control the evaporation rate of the developer, while 
soybean oil works as dispersion stabilizer. 
A photoconductive zinc oxide/resin coating was pre 

pared in the following manner; a homogeneous mixture 
comprising 100 parts by weight of photoconductive zinc 
oxide, 20 parts of epoxyester of dehydrated caster oil 
fatty acid and a suitable amount of toluene was produced. 
To this mixture were added 2%)00 part of flnorescein, and 
29/1000 part of bromophenol blue dissolved in a small 
volume of ethylenglycol monomethylether to extend the 
photoconductive response of zinc oxide to almost whole 
range of the visible spectrum. After further dilution with 
toluene, the resulting mixture was coated on an alu 
minized surface of polyethylene terephthalate ?lm hav 
a thickness of 90 microns to give a dried thickness of 
about 8 microns. The electrophotographic recording sheet 
thus prepared proved to have acceptable properties 
after complete drying and dark adaptation. A piece of 
this sheet was negatively charged at darkness by means of 
corona, discharge, and subjected to image-wise exposure 
by an optical enlarger which was charged with a multi 
color transparency superimposed with a red ?lter. 
The exposed sheet was immersed in the developer de 

scribed above, after wetted with pure kerosene, in such a 
manner that the photoconductive surface may face to the 
bottom of the developer tray which was made of stain 
less steel, whereby the tray worked as development elec 
trode. After 90 seconds immersion, the sheet was taken 
out of the developer and rinsed in an isoparaf?nic solvent 
“Isopar E.” Then the sheet was dipped in 1% methanol 
solution of formaldehyde brie?y, and left at room tem 
perature overnight so as to harden the developed gelatin 
image. The sheet then was immersed in 40% aqueous 
solution of acetic acid for 2 minutes whereby the zinc 
oxide particles contained in the photoconductive layer 
were completely dissolved away. 
The above procedures provided a gelatin relief for cyan 

printer. 
Similar procedures were carried out on another piece 

of the same electrophotographic recording member em 
ploying as the original the same transparency with a green 
?lter, thus giving a relief for magenta printer. A relief 
for yellow printer was similarly obtained with a blue 
?lter. 

These three reliefs were immersed in three dye solu 
tions containing Acid Blue 54 (Anthraquinoric dyestuff), 
Acid Violet 7 (CI. 18055) and Acid Yellow 23 (CI. 
19140), respectively, for 2 minutes and then washed with 
a dilute acetic acid aqueous solution. 
A dye-receiving sheet comprising a paper support and a 

gelatin surface coating after treated with aluminum sul 
fate aqueous solution, was brought into contact with the 
dye imbibed three gelatin reliefs in turn in register, where 
by the imbibed dyes were transferred on the gelatin coat 
ing of the dye-receiving sheet, giving a multi-color print 
of excellent quality. 
The reliefs proved to stand about 100 times runs. 

‘EXAMPLE II 

5% (by weight) aqueous gelatin solution kept at 40° C. 
was ejected into a dry air stream kept at 80° C. by spray 
ing to form a fine powder of gelatin, which was collected 
by a cyclon powder collector. The collected powder had 
a mean particle diameter of 8.5 microns. 
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1 part by weight of this gelatin powder was further 
ground in an attritor (a Wet blender marked by Mitsui 
Miike Ind. Co.) together with the following liquid: 

Parts by weight 
Toluene ____________________________________ __ 6 

Cyclohexane ________________________________ __ 2 

Varnish obtained by cooking rosin-modi?ed phenol 
formaldehyde resin with linseed oil ____________ __ 6 

One part of the resulting paste was dispersed in the fol 
lowing carrier liquid: 

Parts by weight 
70 Cycloh exane ________________________________ _ _ 

Kerosene __________________________________ __ 25 

Cotton-seed oil _____________________________ __ 5 

This dispersion worked well as liquid developer. This de 
veloper proved to give a similar satisfactory result as de 
scribed in the ?rst example. 

EXAMPLE III 

Dried pellets of gelatin were pulverized by a jet stream 
mill; the resulting powder had a mean particle diameter 
of 13.5 microns. 

1 part by weight of this powder was further ground in 
an attritor with the following liquid. 

Parts by weight 
Cyclohexane 10 
Linseed oil modi?ed alkyd resin (oil length 51% ) ___ 3 

1 part of the resulting paste was dispersed in 100 parts 
by weight of a carrier liquid having the following com 
position. 

Parts by weight 
Cyclohexane _______________________________ __ 80 

Kerosene ___________________________________ __ l8 

Linseed oil _________________________________ __ 2 

A white opaque liquid developer resulted. The alkyd resin 
used was a soluble in cyclohexane but insoluble in iso 
paraf?nic solvents. 

EXAMPLE IV 

A gelatin gel was prepared by cooling 8% aqueous so 
lution of gelatin. This gel was ground in acetone, giving 
an acetone dispersion of gelatin, which was subjected to 
centrifugal separation. 
The precipitated gelatin was collected and washed with 

acetone repeatedly. Finally a purified gelatin powder was 
obtained. 1 part of the powder, while still wet with ace 
tone, was charged in a ball mill with a solution having 
the following composition and thoroughly ground. 

Parts by weight 
Cyclohexane ________________________________ __ 10 

Styresol N-7l5 (Styrenated alkyd resin purchased 
from Japan Reichhold Co.) _________________ .... 4 

1 part of the resulting paste was dispersed in 100 parts of 
the same carrier liquid as in the third example. Styresol 
N-7l5 is used for ?xing images since it is soluble in cyclo 
hexane but not in isoparaf?nic solvent such as Isopar H. 

EXAMPLE V 

5 grams of dry gelatin were ground in an agate mortar 
together with 20 ml. of toluol for 5 hours, during which 
toluene was replenished to make up for its evaporation 
loss. The ?nally obtained toluene dispersion of gelatin 
was added in the following solution: 

Rosin-modi?ed phenolformaldehyde resin ____ __g__ 10 
Cyclohexane ___________________________ __ml__ 50 
Soybean oil ____________________________ __ml__ 10 

The mixture was further blended in a ball mill jar for 20 
hours. 
The resulting pale yellow dispersion was dispersed in 

20 times of its weight of the same carrier liquid as in 
Example II. This liquid developer showed a fairly good 
dispersion stability. 
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What is claimed is: 
1. A process for converting an electrostatic latent 

image on an insulating recording layer to a material image 
and ?xing said material image, said process comprising 
the steps of developing with a liquid developer comprising 
a non-polar carrier liquid having a speci?c volume resis 
tivity not less than 1010 ohms-cm, said liquid containing 
(1) ?nely-divided gelatin particles having a mean particle 
diameter between 0.01 and 20 microns where the amount 
of said gelatin particles is from 0.001 to 5% by weight of 
said carrier liquid and (2) a synthetic resin soluble in said 
carrier liquid but insoluble in at least one of an isoparaf 
?nic solvent and a ?uorochlorinated hydrocarbon solvent 
where the concentration of said resin is not lower than 
that of said gelatin particles and not more than 30% by 
weight of said carrier liquid to form an image of gelatin, 
and then rinsing said gelatin image with at least one of 
said isoparaf?nic solvent and said ?uorochlorinated hy 
drocarbon solvent to thereby insolubilize said resin to ?x 
said gelatin image on said insulating image recording 
layer, bringing the ?xed gelatin image into contact with an 
aqueous solution of a water soluble dye thereby imbibing 
the dye into said ?xed gelatin image, and placing a dye~ 
receiving sheet comprising a surface coating which easily 
absorbs water-soluble dyes so that the dyed gelatin image 
contacts said surface layer, whereby the dye in the gelatin 
image is transferred onto the sheet, forming a ?nal dye 
print. 

2. The process for developing electrostatic latent images 
as claimed in claim 1, wherein said isopara?inic solvent is 
selected from the group consisting of isooctane, and iso 
butane. 

3. The process for developing electrostatic latent images 
as claimed in claim 1, wherein said resin is rosin-modi?ed 
phenolformadehyde resin, vegetable oil modi?ed alkyl 
resin having an oil length ranging from 35 to 65%, styre 
nated alkyd resin or varnish made therefrom. 

4. An electrophotographic process comprising the fol 
lowing steps: 

(i) forming an electrostatic latent image on an insulat 
ing recording layer; 
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(ii) contacting said electrostatic latent image with a 

liquid developer comprising a non-polar carrier liquid 
having a speci?c volume resistivity not less than 1010 
ohms-cm, said liquid containing ( 1) ?nely-divided 
gelatin particles having a mean particle diameter 
between 0.01 and 20 microns where the amount of 
said gelatin particles is from 0.001 to 5% by weight 
of said carrier liquid and (2) a synthetic resin soluble 
in said carrier liquid but insoluble in at least one of an 
isopara?inic solvent and a ?uorochlorinated hydro 
carbon solvent where the concentration of said resin 
is not lower than that of said gelatin particles and 
not more than 30%by weight of said carrier liquid 
to form an image of gelatin; 

(iii) ?xing the developed gelatin image by immersing 
the layer in at least one of an isopara?inic or ?uoro 
chlorinated hydrocarbon solvent; 

(iv) bringing the ?xed gelatin image into contact with 
an aqueous solution of a water soluble dye thereby 
imbibing the dye into said ?xed gelatin image; and 

(v) placing a dye-receiving sheet comprising a surface 
coating which easily absorbs water-soluble dyes so 
that the dyed gelatin image contacts said surface layer, 
whereby the dye in the gelatin image is transferred 
onto the sheet, forming a ?nal dye print. 
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