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This invention relates to a method of xerochemical 
development of electrostatic images. 

Development of electrostatic images has in the past 
been carried out by applying to the image a developer 
which renders the image visible, the developer depositing 
according to the latent electrostatic image existing on 
the surface. 
The methods of producing an electrostatic image on a 

surface are well known but generally comprise the use 
of a photoconductor medium embedded in an insulating 
base, the photoconductor medium being charged to give 
an overall potential on the surface and being then bled 
away image-wise by projecting a light image on to the 
surface, this electrostatic image being then capable of 
development by means of a toner powder or a liquid 
developer in accordance with the ?eld existing at different 
parts of the image. 
The developers applied to such an image must be of 

such a nature that they are self-?xing after application or 
they may be ?xed by fusion or other means as is already 
well known in the art. 

It is known to be advantageous to develop electrostatic 
images which do not require special or subsequent ?xing 
and it is the object of this invention to provide an 
improved form of development of electrostatic images 
which will simplify the procedure generally and will give 
good and effective ?xing of the image in a ready manner. 

This is achieved according to the invention by com 
bining both xerographic and chemical effects so that a 
developer is deposited xerographically but the image is 
produced chemically. 
The method of developing electrostatic images thus 

comprises producing an electrostatic latent image on a 
base containing a photoconductor with or without a 
further catalyzing agent, developing the said electrostatic 
latent image with a developer comprising a photochemical 
substance capable of being catalyzed by the base, and sub 
sequently rendering the image visible and ?xed by subject 
ing the deposited developer to electromagnetic waves. 
We have found for instance, that substances such as 

chloro-auric-acid or silver nitrate or copper sulphate or 
ferric chloride or lead oxide or bromo-platinic acid may 
be used as developers for zinc oxide and other photocon 
ductive surfaces, the action being that the substances men 
tioned are deposited electrostatically on to a xerographic 
image and immediately after the image has been produced, 
and preferably while the deposited image is still wet, in 
the case of using a liquid developer, the image is subjected 
to electro-magnetic waves, preferably light, with the 
result that a chemical action takes place on the developer 
medium due to the catalyzing elfect of the photoconductor 
or other medium which results in a visible image being 
produced. 

It has been found that such an image is adequately 
?xed to the surface due to the chemical reaction which has 
taken place, and therefore it is unnecessary to deposit 
with the developers any special ?xing medium or any con 
trol substances, although the latter could be used it re 
quired, the deposition resulting in an image which is not 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

3,392,018 
Patented July 9, 1968 

Fr‘ 

ICC 

2 
in a visible or ?xed condition until the chemical action 
takes place in the developer. 

While it is envisaged that a convenient method of oper 
ating is to use a photo-conductor medium such as‘ zinc 
oxide as the catalyst or chemical reagent, it will be 
obvious that it is possible to incorporate in the base with 
the photoconductor or the like a substance which itself 
could form the catalyst or chemical reagent for the 
developer, the same principle still applying in that a 
xerographic or electrostatic image is ?rst produced which 
is then developed by xerographic methods and the image 
so produced is then subjected to conditions where a chem 
ical reaction takes place in the developer to give a ?nal 
visible and ?xed image. Such a substance could be metallic 
zinc, platinum black or tin chloride. 
The following examples serve to illustrate how the in 

vention can be carried into effect: 

Example 1 
In the ?rst example of the invention there is ?rst pre_ 

pared a sheet of paper, wood, plastic or metal which is 
coated with a photo-conductive electro-photographic 
material such as a dispersion of zinc oxide in resin accord 
ing to the following composition: 

Grams 
Alkyd resin M8 (Polymer corporation) ________ .._ [100 
Durham special zinc oxide ___________________ -_ 150 
Cobalt naphthenate, 6% _____________________ __ 0.5 
Manganese naphthenate, 4% _________________ __ 0.5 
Toluene 100 

These materials are milled together in a single roll mill 
for one hour to produce a ?nely dispersed paint which 
is then applied after the required amount of dilution with 
further toluene appropriate to the coating method. For 
example the coating may be applied by roller, by brush, 
spray, electrostatic methods, knife or doctor blade to the 
required backing, to give a thickness which may vary from 
0.1 micron to 100 microns provided that the thickness is 
uniform to 10 percent accuracy on the particular sheet. 
The sheet is then cured at 140° F. for 8 hours to produce 
uniform electrical properties. This sheet is then charged 
by electrostatic charging devices to produce a uniform 
surface charge and subsequently exposed to an optical or 
X-ray image to produce a latent electrostatic image. The 
latent electrostatic image is developed thereafter by sub 
jecting it to a developer made in the following way: 

Solution A.-A solution of the following proportions: 

Grams 
Chloro-auric-acid __________________________ __ 5 

Iso-propyl alcohol __________________________ __ 100 

Solution B.-Solution A is dispersed in cyclohexane 
according to the following proportions: 

Grams 
Solution A ____ __ 10 

Cyclohexane __ , _ 100 

Dispersion is effected by stirring the two together with 
a motor operated mixer or ultrasonic mixer to produce 
a colloidal dispersion. 
The solution B or liquid developer is used to develop 

the latent electrostatic image by immersion or by roller 
application, the result being obtained by electrophoretic 
deposition. The resultant solid image is comprised of 
chloro-auric acid which is then exposed to light for ex 
ample to the light emitted from a 160 watt lamp at a dis 
tance of 12 inches for a period of one minute to darken 
the deposit by reducing it to gold, but in any case any 
exposure to light thereafter serves to darken the image 
or intensify it without impairment. 
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Example 2 

In another embodiment of the invention, the electro 
photographic coating of Example 1 is used but the de 
veloper comprises for Solution A the following: 

Grams 
Cupric sulphate ____________________________ _- 5 

Dioxane __________________________________ __ 100 

Solution B is made by dispersing Solution A to form a 10 
percent dispersion in Shell Solvent X55. Finally an image 
is produced which comprises the metal copper. 

Example 3 

In another embodiment of the invention the electro 
photographic coating of Example 1 is replaced by vacuum 
evaporated selenium of the vitreous variety and the de 
veloper of Example 1 or 2 may be used. 

Example 4 

In another example of our invention, zinc oxide is re 
placed by the photoconductive form of bismuth trioxide 
in the formulation of the coating material and the de 
velopers of Example 1 or 2 may be used or alternatively 
the following developer may be used: 

Solution A: Grams 
Bromo-platinic acid ____________________ __ 3 

Ethyl alcohol __________________________ __ 100 

Solution B is made by dispersing Solution A to form a 
?ve percent dispersion in Freon 113 or perchloroethylene 
by volume. The image comprises metallic platinum. 

Example 5 

In another example of our invention, the photoconduc 
tor zinc oxide is replaced by lead oxide, lead iodine, 
cadmium sulphide or titanium dioxide and the developers 
are prepared as follows: 

Solution A: Grams 
Silver nitrate __________________________ __ 5 

Dioxane ______________________________ __ 100 

Solution B is made by dispersing Solution A to form a ?ve 
percent dispersion in a solution of carbon tetrachloride 
in X4 solvent in the proportions 10 percent by volume. 
The ?nal image comprises metallic silver. 

Example 6 

In another example of our invention, the photoconduc 
tor is zinc oxide, and the developer is prepared as follows: 

Developer paste: 
Silver nitrate __________________ __ grams__ 

Long oil alkyd resin, such as that sold by the 
Polymer Corporation under the trademark 
“Rhodene PC2/ 70” __________ __ grams__ 3 

A hydrocarbon solvent such as that sold by 
the Shell Company under the trademark 
“Shellite” ______________________ __ cc__ 100 

These components are ground together in a ball mill 
for 4 hours to form a paste. The developer paste is then 
dispersed in “Shellite” in the proportion 1 part of paste 
to 100 parts of “Shellite” and this dispersion is used to 
develop an electrostatic image. The image deposit com 
prises silver nitrate and resin which after removal from 
the dark room and exposure to strong light is converted 
to a dark colored image. 

Example 7 

In another example of our invention, the developer 
paste of Example 6 is modi?ed by adding 10 grams of 
zinc oxide powder to the ingredients of the paste prior 
to milling. The developer paste is then dispersed in 
“Shellite” in the proportion 1 part of paste to 100 parts of 
“Shellite” and this dispersion is used to develop an elec 
trostatic image. The image deposit comprises silver nitrate 
and zinc oxide and resin which after removal from the 
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dark room and exposure to strong light is converted to a 
dark colored image. 
What we claim is: 
1. The method of developing electrostatic images which 

comprises producing an electrostatic latent image on a 
base containing a photoconductor, developing the said 
electrostatic latent image with a developer comprising an 
electrical insulating carrier liquid and photochemical sub 
stance dispersed therein immiscible with the carrier liquid 
and of a polarity in the carrier liquid to be attracted 
to the latent electrostatic image and capable of being 
catalyzed by a substance in the base when activated by 
electmomagnetic waves, and subsequently rendering the 
image visible and ?xed by subjecting the deposited de 
veloper to electromagnetic waves. 

2. The method of developing electrostatic images which 
comprises producing an electrostatic latent image on a 
base containing a photoconductor, developing the said 
electrostatic latent image with a developer comprising an 
electrical insulating carrier liquid and a photochemical 
substance dispersed therein immiscible with the carrier 
liquid and of a polarity in the carrier liquid to be attracted 
to the latent electrostatic image and capable of being 
catalyzed by the photoconductor in the base when acti 
vated by electromagnetic waves, and subsequently render 
ing the image visible and ?xed by subjecting the deposited 
developer to electromagnetic waves. 

3. The method of developing electrostatic images which 
comprises producing an electrostatic latent image on a 
base containing a photoconductor and a catalyzing agent, 
developer comprising an electrical insulating carrier liquid 
and a photochemical substance dispersed therein immis 
cible with the carrier liquid and of a polarity in the carrier 
liquid to be attracted to the latent electrostatic image and 
capable of being catalyzed by the catalyzing agent in the 
base when activated by electromagnetic waves, capable 
of being catalyzed by the said catalysing agent, and subse 
quently rendering the image visible and ?xed by subject 
ing the deposited developer to electromagnetic waves. 

4. The method of developing electrostatic images which 
comprises producing an electrostatic latent image on a 
base containing a photoconductor, developing the said elec 
trostatic latent image with a developer comprising an elec 
trical insulating carrier liquid and a photochemical sub 
stance dispersed therein immiscible with the carrier liquid 
and of a polarity in the carrier liquid to be attracted to the 
latent electrostatic image and capable of being catalyzed 
by a substance in the base when activated by electromag 
netic waves, said photochemical substance being selected 
from the group consisting of chloro-auric-acid, silver ni 
trate, copper sulphate, ferric chloride, lead oxide and 
bromo-platinic acid, and subsequently rendering the image 
visible and ?xed by subjecting the deposited developer 
to electromagnetic waves. 

5. The method of developing electrostatic images which 
comprises producing an electrostatic latent image on a 
‘base containing a photoconductor, developing the said 
electrostatic latent image with a developer comprising 
an electrical insulating carrier liquid and photochemical 
substance dispersed therein immiscible ‘with the carrier 
liquid and of a polarity in the carrier liquid to be attracted 
to the latent electrostatic image and capable of being 
catalyzed by the photoconductor in the base when acti 
vated by electromagnetic waves, said photochemical sub 
stance being selected from the group consisting of chloro 
auric-acid, silver nitrate, copper sulphate, ferric chloride, 
lead oxide and bromo-platinic acid, and subsequently ren 
dering the image visible and ?xed by subjecting the de 
posited developer to electromagnetic waves. 

6. The method of developing electrostatic images which 
comprises producing an electrostatic latent image on ‘a 
base containing a photoconductor and a catalyzing agent, 
developing the said electrostatic latent image with a devel 
oper comprising an electrical insulating carrier liquid and 
a photochemical substance dispersed therein immiscible 
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with the carrier liquid and of a polarity in the carrier 
liquid to be attracted to ‘the latent electrostatic image 
and capable of being catalyzed by the catalyzing agent 
in the base when activated by electromagnetic waves, said 
photochemical substance being selected from the group 
consisting of chloro-auric-acid, silver nitrate, copper sul 
phate, ferric chloride, lead oxide and bromo-platinic acid, 
and subsequently rendering the image visible and ?xed by 
subjecting the deposited developer to electromagnetic 
Waves. 

7. The method of developing electrostatic images which 
comprises producing an electrostatic latent image on a 
base containing a photoconductor selected from the group 
consisting of zinc oxide, selenium, lead oxide, and bis 
muth trioxide, developing the said electrostatic latent 
image with a developer comprising an electrical insulating 
carrier liquid and a photochemical substance dispersed 
therein immiscible with the carrier liquid and of a polarity 
in the carrier liquid to be attracted to the latent electro 
static image and capable of being catalyzed by the photo 
conductor in the base when activated by electromagnetic 
waves, and subsequently rendering the image visible and 
?xed by subjecting the deposited developer to electromag 
netic waves. 

8. The method according to claim 7 wherein the elec 
tromagnetic waves are light. 

9. The method according to claim 7 wherein the electro 
magnetic waves are heat. 

10. The method according to claim 7 wherein the elec 
tromagnetic waves are X-rays. 

11. The method of developing electrostatic images 
which comprises producing an electrostatic latent image 
on a base containing a photoconductor selected from the 
group consisting of zinc oxide, selenium, lead oxide, and 
bismuth trioxide, developing the said electrostatic latent 
image with a developer comprising an electrical insulating 
carrier liquid and a photochemical substance dispersed 
therein immiscible with the carrier liquid and of a polarity 
in the carrier liquid to be attracted to the latent electro 
static image and capable of being catalyzed by the photo 
conductor in the base when activated by electromagnetic 
waves, said photochemical substance being selected from 
the group consisting of chloro-auric-acid, silver nitrate, 
copper sulphate, ferric chloride, lead oxide and bromo 
platinic acid, and subsequently rendering the image visible 
and ?xed by subjecting the deposited developer to electro 
magnetic Waves. 

12. The method according to claim 11 wherein the 
electromagnetic waves are light. 

13. The method according to claim 11 wherein the elec 
tromagnetic waves are heat. 

14. The method according to claim 11 wherein the 
electromagnetic waves are X-rays. 

15. The method of developing electrostatic images 
which comprises producing an electrostatic latent image 

10 

40 

45 

50 

55 

6 
on a base containing a photoconductor and a catalyzing 
agent selected from the group consisting of metallic zinc, 
platinum black and tin chloride, developing the said elec 
trostatic latent image with a developer comprising an 
electrical insulating carrier liquid and a photochemical 
substance dispersed therein immiscible with the carrier 
liquid and a polarity in the carrier liquid to be attracted 
to the latent electrostatic image and capable of being cata 
lyzed by the catalyzing agent in the base when activated 
by electromagnetic waves, and subsequently rendering the 
image visible and ?xed by subjecting the deposited devel 
oper to electromagnetic waves. 

16. The method of developing electrostatic images 
which comprises producing an electrostatic latent image 
on a base conaining a photoconductor and a catalyzing 
agent selected from the group consisting of metallic zinc, 
platinum black and tin chloride, developing the said elec 
trostatic latent image with a developer comprising an 
electrical insulating carrier liquid and a photochemical 
substance dispersed therein immiscible with the carrier 
liquid and of a polarity in the carrier liquid to be attracted 
to the latent electrostatic image and capable of being 
catalyzed by the catalyzing agent in the base when acti 
vated by electromagnetic waves, said photochemical sub 
stance being selected from the group consisting of chloro 
‘auric-acid, silver nitrate, copper sulphate, lead oxide, and 
'bromo-platinic acid, and subsequently rendering the image 
visible and ?xed by subjecting the deposited developer 
to electromagnetic waves. 

17. The method according to claim 16 wherein the 
electromagnetic waves are light. 

18. The method ‘according to claim 16 wherein the 
electromagnetic waves are heat. 

19. The method according to claim 16 wherein the 
electromagnetic waves are X-rays. 
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