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(57) ABSTRACT 
An electrophotographic method comprises developing 
an electric latent image formed on a photosensitive 
member comprising a photoconductive material and 
containing a first color forming agent in a surface for 
forming a visible image with a charged toner particle 
containing a second color forming agent, and heating 
to cause a thermal color forming reaction therebe 
tween resulting in formation of a colored fixed image 
on the photosensitive member. 

20 Claims, 7 Drawing Figures 
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. ELECTROPHOTOGRAPHIC METHOD FOR 
COLORED IMAGES 

BACKGROUND OF THE INVENTION 
1. Field of the Invention. 
This invention and the invention described in our co 

pending U.S. Pat. application Ser. No. 305,672, filed 
Nov. 13, 1972 relate to a novel color forming electro 
photographic method utilizing a toner for electrostatic 
image containing a color forming agent (A) and a pho 
to conductive photosensitive member or an image re 
ceiving sheet containing a color forming agent (B), and 
further to a particular electrophotographic material 
used therefor. . . 

2. Description of the Prior Art 
Heretofore, there have been known various electro 

photographic processes such as those disclosed in U.S. 
Pat. No. 2,297,691, Japanese Patent Publication No. 
23910, 1967 and Japanese Patent Publication No. 
24748/1968. In general, these electrophotographic 
processes comprise utilizing a photoconductive mate 
rial, forming electric latent images on a photosensitive 
member, developing the latent images with a toner, if 
desired, transferring the developed image to an image 
receiving sheet such as paper and fixing the transferred 
image by heating or with solvent vapor. 

It is widely known to use, as a developing toner, 
finely divided particles of 1 - 20 microns in diameter 
composed of a coloring pigment such as carbon black 
dispersed in a binder resin such as styrene resin. Such 
a toner is usually mixed with a carrier material such as 
glass beads, iron powder, fur and the like, or dispersed 
in an insulating liquid, and then attracted to or repulsed 
by the electrostatic latent image to visualize the nega 
tive, or positive electric image. 
The above-mentioned prior arts have the following 

two problems. One is smudging during manufacturing 
and development since the toner is finely divided black 
powder. Such finely divided toner is so light that the 
toner is easily blown up to dirty remarkably hands, feet 
and clothes as well as room, and further to cause dust 
pollution outdoors. Dry toner is particularly of high 
contrast and gives images of high quality, but this dirt 
problem reduces the usefulness of dry toner. 
The other is concerned with fixation. In general, 

toner is fixed by heating, but when a switch is turned 
on and then immediately the reproduction operation 
starts, fixation of the resulting image is incomplete and 
when rubbed, the toner is easily removed. Thus, the 
fixed portion is preliminarily heated and brought to a 
sufficient temperature, and then the reproduction op 
eration can start. Particularly, a necessary preliminary 
heating time is usually 5 - 10 minutes for dry reproduc 
tion machine, and when once the machine is switched 
on the fixed device should be kept at a constant ten 
perature until the business time is finished. 
As an electrophotographic method using a color 

forming system, there may be mentioned that disclosed 
in Japanese Patent Publication No. 15912/1966 which 
comprises covering a diazonium compound with Wax 
and the like and combining with a paper coated with a 
coupler, that disclosed in Japanese Patent Publication 
No. 989/1967 and Japanese Patent Publication No. 
3837/1970 which comprises using a volatile first chem 
ical material as toner and a second chemical material 
(metal salt) as a reproduction sheet to form a colored 
image. However, when a diazonium compound is used 
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as toner, there is disadvantageously a danger of explo 
sion during pulverizing procedure, and further and al 
kali treatment is necessary upon forming color, and 
therefore, it is not practical. Furthermore, in a system 
using a metal salt it is difficult to obtain clear and sharp 
color. 

SUMMARY OF THE INVENTION 
An object of this invention is to provide an electro 

photographic method which can solve the above 
mentioned drawbacks of prior art and in which a toner 
is colorless or of light color and a completely fixed 
image can be obtained without any waiting time. 
Another object of this invention is to provide a novel 

multicolor electrophotographic method comprising 
forming an image on an image receiving sheet contain 
ing a color forming agent (B) infra by using a toner for 
electrostatic image containing a color forming agent 
(A) infra and applying a color forming treatment to 
form a visible image. 
A further object of this invention is to provide a col 

oriess or light color toner for electrostatic image con 
taining a color forming agent (A) infra which can form 
color by heating together with a color forming agent 
(B) infra. 

Still anothher object of this invention is to provide an 
electrophotographic photosensitive member contain 
ing a color forming agent (B) infra capable of forming 
color by reacting with a color forming agent (A) infra 
contained in a toner for electrostatic image: 
A still further object of this invention is to provide an 

image receiving sheet containing a color forming agent 
(B) infra used for transferring an image formed by a 
toner for electrostatic image containing a color forming 
agent (A) infra. 

Still another object of this invention is to provide an 
electrostatic transferring paper containing a color 
forming agent (B) infra. 
According to this invention, there is provided an 

electrophotographic method which comprises develop 
ing an electric latent image formed on a photosensitive 
member comprising a photoconductive material and 
containing a color forming agent (B) in a surface for 
forming a visible image with a charged toner particle 
containing a color forming agent (A), and heating to 
cause a thermal color forming reaction between the 
color forming agent (A) in the toner and the color 
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forming agent (B) in the photosensitive member result 
ing information of a colored fixed image on the photo 
sensitive member, the color forming agent (A) being 
selected from the group consisting of 

... diarylphthalides, 

... leuco auramines, 
acryl auramines, 

... a.?3-unsaturated arylketones, 
basic monoazo dyestuff, 
rohdamine Blactams, 

... polyarylcarbinois, 

... benzoindolino spiropyranes, 

... phthalans, and 
10. spirophthalans, 

and the color forming agent (B) being selected from 
the group consisting of 

1. polymer of phenol and aldehyde, 
2. polymer of phenol and acetylene, 
3. rosin modified maleic acid resin, 
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4. hydrolyzed product of copolymer of stry rene and 
maleinic anhydride, 

5. hydrolyzed product of polymer of carboxy poly 
ethylene, 

6. hydrolyzed product of copolymer of vinyl methyl 
ether and maleic anhydride, 

7. hydrolyzed product of copolymer of ethylene and 
maleic anhydride, 

8. Japanese acid clay, 
9. bentonite, 
10. diatomaceous earth, 
ll. bisphenol compounds containing carboxyl radi 
cal in a molecule, 

12. polymers of bisphenol compounds containing 
carboxyl radical in a molecule, and 

13. phenolic material. 
According to another aspect of this invention, there 

is provided an electrophotographic method as men 
tioned above in which the toner particle contains the 
color forming agent (A) and a color forming auxiliary 
agent having a melting point ranging from 40 to 130 
C selected from the group consisting of fatty acid, fatty 
acid metal salt, fatty acid ester, fatty acid amide, fatty 
acid anilide and solid plasticizer. 
According to a further aspect of this invention, there 

is provided an electrophotographic method as men 
tioned above in which the visible image forming surface 
of the photosensitive member contains the color form 
ing agent (B) and a color forming auxiliary agent hav 
ing a melting point ranging from 40° to 130 C selected 
from the group consisting of fatty acid, fatty acid metal 
salt, fatty acid ester, fatty acid amide, fatty acid anilide 
and solid plasticizer. 
According to still another aspect of this invention, 

there is provided an electrophotographic method 
which comprises developing an electric latent image 
formed on a photosensitive member comprising a pho 
to conductive material with a charged toner particles 
containing a color forming agent (A), transferring the 
resulting toner image to an image receiving sheet con 
taining a color forming agent (B), and heating to cause 
a thermal color forming reaction between the color 
forming agent (A) in the toner and the color forming 
agent (B) in the photosensitive member resulting in 
formation of a colored fixed image on the image receiv 
ing sheet. 
According to a still further aspect of this invention, 

there is provided an electrophotographic method as 
mentioned above in which the toner particle contains 
the color forming agent (A) and a color forming auxili 
ary agent having a melting point ranging from 40 to 
130° C selected from the group consisting of fatty acid, 
fatty acid metal salt, fatty acid ester, fatty acid amide, 
fatty acid anilide and solid plasticizer. 
According to still another object of this invention, 

there is provided an electrophotographic method as 
mentioned above in which the visible image forming 
surface of the photosensitive member contains the 
color forming agent (B) and a color forming auxiliary 
agent having a melting point ranging from 40 to 130° 
C selected from the group consisting of fatty acid, fatty 
acid metal salt, fatty acid ester, fatty acid amide, fatty 
acid anilide and solid plasticizer. , 
According to a still further aspect of this invention, 

there is provided an electrostatic recording method 
which comprises developing an electric latent image 
formed on an electrostatic recording paper containing 
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4 
a color forming agent (B) in the visible image forming 
surface with a charged toner particle containing a color 
forming agent (A), and heating to cause a thermal 
color forming reaction the color forming agent (A) in 
the toner and the color forming agent (B) in the elec 
trostatic recording paper resulting in formation of a 
colored fixed image. 
According to still another aspect of this invention, 

there is provided an electrostatic recording method as 
mentioned above in which the toner particle contains 
the color forming agent (A) and a color forming auxili 
ary agent having a melting point ranging from 40' to 
130 C selected from the group consisting of fatty acid, 
fatty acid metal salt, fatty acid ester, fatty acid amide, 
fatty acid anilide and solid plasticizer. 
According to a still further aspect of this invention, 

there is provided an electrostatic recording method as 
mentioned above in which the visible image forming 
surface of the photosensitive member contains the 
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color forming agent (B) and a color forming auxiliary 
agent having a melting point ranging from 40° to 130° 
C selected from the group consisting of fatty acid, fatty 
acid metal salt, fatty acid ester, fatty acid amide, fatty 
acid anilide and solid plasticizer. 
According to still another aspect of this invention, 

there is provided a recording method which comprises 
closely contacting a master sheet having a toner image 
containing a color forming agent (A) with a visible 
image forming surface containing a color forming agent 
(B) of an image receiving sheet and heating to cause a 
thermal color forming reaction between the color 
forming agent (A) and the color forming agent (B) re 
sulting in a visible image. 
According to a still further aspect of this invention, 

there is provided a recording method as mentioned 
above in which the toner image contains the color 
forming agent (A) and a color forming auxiliary agent 
having a melting point ranging from 40° to 130° C se 
lected from the group consisting of fatty acid, fatty acid 
metal salt, fatty acid ester, fatty acid amide, fatty acid 
anilide and solid plasticizer. 
According to still another aspect of this invention, 

there is provided a recording method as mentioned 
above in which the visible image forming surface of an 
image receiving sheet contains the color forming agent 
(B) and a color forming auxiliary agent having a melt 
ing point ranging from 40 to 130 C selected from the 
group consisting of fatty acid, fatty acid metal salt, fatty 
acid ester, fatty acid amide, fatty acid anilide and solid 
plasticizer. 
According to a still further aspect of this invention, 

there is provided a toner for electrostatic image which 
comprises containing in a binder resin a color forming 
agent (A) selected from the group consisting of 

... diarylphthalides, 

... leuco auramines, 
... acryl auramines, 
. c.f3-unsaturated arylketones, 
... basic monoazo dyestuff, 
... rohdamine Blactams, 
... polyarylcarbinols, 
... benzoindolino spiropyranes, 
... phthalans, and 

10. spirophthalans. 
According to still another aspect of this invention, 

there is provided a toner for electrostatic image as 
mentioned above in which the binder resin contains the 
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color forming agent (A) and a color forming auxiliary 
agent having a melting point ranging from 40° to 130° 
C Selected from the group consisting of fatty acid, fatty 
acid metal salt, fatty acid ester, fatty acid amide, fatty 
acid anilide and solid plasticizer. 
According to a still further aspect of this invention, 

there is provided an electrophotographic photosensi 
tive member which comprises a photoconductive mate 
rial and a visable image forming surface of the photo 
sensitive member containing a color forming agent (B) 
selected from the group consisting of 

1. polymer of phenol and aldehyde, 
2. polymer of phenol and acetylene, 
3. rosin modified maleic acid resin, 
4. hydrolyzed product of copolymer of styrene and 
maleic anhydride, 

5. hydrolyzed product of polymer of carboxy poly 
ethylene, 

6. hydrolyzed product of copolymer of vinyl methyl 
ether and maleic anhydride, 

7. hydrolyzed product of copolymer of ethylene and 
maleic anhydride, 

8. Japanese acid clay, 
9. bentonite, 
l (). diatomaceous earth, 
ll. bisphenol compounds containing carboxyl radi 
cal in a molecule, 
2. polymers of bisphenol compounds containing 
carboxyl radical in a molecule, and 
3. phenolic matcrial. 

According to still another aspect of this invention, 
there is provided an electrophotographic photosensi 
tive member as mentioned above in which the visible 
image forming surface of the photosensitive member 
contains the color forming agent (B) and a color form 
ing auxiliary agent having a melting point ranging from 
40° to 130 C selected from the group consisting of 
fatty acid, fatty acid metal salt, fatty acid ester, fatty 
acid amide, fatty acid anilide and solid plasticizer. 
According to a still further aspect of this invention, 

there is provided an image receiving sheet which com 
prises a visible image forming surface containing a 
color forming agent (B) selected from the group con 
sisting of 

I. polymer of phenol and aldehyde, 
2. polymer of phenol and acetylene, 
3. rosin modified maleic acid resin, 
4. hydrolyzed product of copolymer of styrene and 
maleic anhydride, 

5. hydrolyzed product of polymer of carboxy poly 
ethylene, 

6. hydrolyzed product of copolymer of vinyl methyl 
ether and maleic anhydride, 

7. hydrolyzed product of copolymer of ethylene and 
maleic anhydride, 

8. Japanese acid clay, 
9. bentonite, 
10. diatomaceous earth, 
11. bisphenol compounds containing carboxyl radi 
cal in a molecule, 

12. polymers of bisphenol compounds containing 
carboxyl radical in a molecule, and 

13. phenolic material. 
According to still another aspect of this invention, 

there is provided an image receiving sheet as men 
tioned above in which the visible image forming surface 
contains the color forming agent (B) and a color form 
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6 
ing auxiliary agent having a melting point ranging from 
40 to 130 C selected from the group consisting of 
fatty acid, fatty acid metal salt, fatty acid ester, fatty 
acid amide, fatty acid anilide and solid plasticizer. 
According to a still further aspect of this invention, 

there is provided an electrostatic recording paper 
which comprises a support layer and an electrostatic 
recording layer overlying the support layer and con 
taining a color forming agent (B) selected from the 
group consisting of 

1. polymer of phenol and aldehyde, 
2. polymer of phenol and acetylene, 
3. rosin modified maleic acid resin, 
4, hydrolyzed product of copolymer of styrene and 
maleic anhydride, 

5. hydrolyzed product of polymer of carboxy poly 
ethylene, 

6. hydrolyzed product of copolymer of vinyl methyl 
ether and maleic anhydride, 

7. hydrolyzed product of copolymer of ethylene and 
maleic anhydride, 

8. Japanese acid clay, 
9. bentonite, 
10. diatomaceous earth, 
ll. bisphenol compounds containing carboxyl radi 
cal in a molecule. - 
2. polymers of bisphenol compounds containing 
carboxyl radical in a molecule, and 

13. phenolic material. 
According to still another aspect of this invention, 

there is provided an electrostatic recording paper as 
mentioned above in which the electrostatic recording 
layer contains the color forming agent (B) and a color 
forming auxiliary agent having a melting point ranging 
from 40 to 130 C selected from the group consisting 
of fatty acid, fatty acid metal salt, fatty acid ester, fatty 
acid amide, fatty acid anilide and solid plasticizer. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 shows diagrammatically a conventional fixing 

procedure; 
FIG. 2 shows diagrammatically a color forming and 

fixing procedure according to the present invention; 
FIG. 3 shows a fixing apparatus; 
FIG. 4 shows diagrammatically a cross sectional view 

of a master sheet according to the present invention; 
FIG. 5 shows diagrammatically a cross sectional view 

of a printing member used in the present invention; 
FIG. 6 shows diagrammatically a procedure for re 

producing an image by using a master sheet of FIG. 4 
and a printing member of FIG. 5; and 
FIG. 7 shows diagrammatically a reproduction ab 

tained in FIG. 6. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The color agent (A) used in the present invention is 
basic material having a color forming group. Represen 
tative color forming agents (A) are shown below. 
1. Diaryl phthalides: 
3,3-bis(p-dimethylaminophenyl)-6-dimethylamino 
phthalide (Crystal Violet Lactone), 

3,3-bis(p-dimethylaminophenyl)-phthalide 
chite Green Lactone) 

and the like. 
2. Leuco auramines: 
N-halophenyl derivatives, 

(Mala 
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N-alkylhalophenyl derivatives, 
N-(2,5-dichlorophenyl leuco auramine, 

" ; and the like: . . . . 
3. Acrylauramines: 
N-benzoyl auramine, . . . 5 
N-acetyl auramine, and the like. 

4; d.f3-unsaturated arylketones: 
: Dianisylidene acetone, 
Dibenzylidene acetone, 

8 
Further, examples of (12) polymers of bisphenol 

compounds containing carboxyl radical in a molecule 
2. 

-> yiel O N CH 

U C “So Anisylidene acetone, O 
and the like. 

5. Basic monoazo dye: c 
p-dimethylaminoazobenzene-O-carboxylic acid (softening point 95-105 C, 
(Methyl Red), average degree of polymerization 30-35) 
4-aminoazobenzene (Oil Yellow - AAB), 15 and 
4-phenylazo-1-naphthylamine, O 
and the like. ? 

6. Rohdamine Blactams: --CH- CHCHCOOH CH 
N (p-nitrophenyl) - rohdamine Blactam, ={ / 
3,6'-diamino rohdamine Blactam, 2O C -OH 
3,6'-diethylamino rohdamine Blactam, 
3,6'-dimethylamino rohdamine Blactam, 
and the like. 

7. Polyaryl carbinols 
Bis-(p-dimethylaminophenyl) methanol (Michler's 25 
hydrol), 

Crystal Violet Carbinol, 
Malachite Green Carbinol, 
and the like. 

8. Benzoindolino spiropyrans: 
8'-methoxybenzoindolino spiropyran, 
4,7,8'-trimethoxybenzoindolino spiropyran, 
6'-chloro-8'-methoxybenzoindolino spiropyran 
and the like. 

9. Phthalans: 
1,1-bis(p-aminophenyl) phthalan, 
1,1-bis(p-benzylaminophenyl) phthalan, 
l, 1-bis(p-dibenzylamino phenyl) phthalan, 
1,1-bis(p-N-methylanilino phenyl) phthalan, 
and the like. 

10. Spirophthalans: 
6,6'-diaminospiro (phthalan-l.9'-xanthen) 
6,6'-diethylaminospiro (phthalan-1,9'-xanthen) 
6,6'-dimethylaminospiro (phthalan-1,9'-xanthen) 
and the like. 
These color forming agents (A) can react with the 

color forming agent (B) as mentioned above to form 
color. These materials are disclosed in Japanese Patent 
Publication Nos. 10788/1965, 9309/1965, 93.10/1965, 
3257/1967,907 / 1969, 103 18/1969 and 1 1634/1969. 
Among the color forming agents (B) used in this in 

vention, examples of (1 l) bisphenol compounds con 
taining carboxyl radical in a molecule are: 

30 

35 

40 

45 

50 

55 

I. 

Ho-(O)--(OD-OH 
CH, - 

60 
CH 

do O (mp. 90° C.) (1) 
alld 

CH3 . 

CI 

CH 

COOI 

65 

(mp. 85°C.) (2) 

&H, J 
l (4) 

(Softening point 96 - 109 C, overage degree of poly. 
merization 40 - 45). These bisphenol compounds are 
preferable color forming agents (B). 
Furthermore, examples of (B) phenolic material are 

shown below: 
4-tertiary-butyl phenol, 
4-6-tertiary-amyl phenol, 
4-phenyl phenol, 
4,4'-isopropylidene-bis-(2-chlorophenol), 
4,4'-isopropylidene-bis-(2-methyl phenol), 
4,4'-isopropylidene-bis-(2-tertiary butyl phenol), 
4,4'-secondary-butylidene-bis-(2-methyl phenol), 
2,2'-dihydroxy diphenyl, 
4,4'-secondary-butylidene diphenol, 
4-tertiary-octyl catechol, 
4-hydroxy aceto phenone, 
methyl-4-hydroxybenzoate, 
4-hydroxy diphenoxide, 
or-naphthol, 
6-naphthol, 
4-hydroxy diphenyl oxide, 
2,2'-methylene-bis-(4-chloro phenol), 
2,2'-methylene-bis-(4-methyl-6-tertiary-butyl 

nol, 
4,4'-isopropylidene-bis(2,6-dibromo phenol), 
4,4'-isopropylidene-bis-(2,6-dimethyl phenol), 
4,4'-cyclohexylidene diphenol, 
4,4'-cyclohexylidene-bis-(2-methyl phenol). 
The reaction of the color forming agent (A) and the 

color forming agent (B), a kind of base-acid reactions, 
according to the present invention, is illustrated by 
using a combination of malachite green lactone and 
phenolic resin as an example. 

phe 

-> 
phenolic 

(sin 

inhalaclite green 
lactone (MIG) 
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Conventional electrophotographic methods are ap 
plicable to the production of electric latent image in 
the present invention. For example, there may be men 
tioned conventional electrophotographic methods such 
as Carlson process comprising charging a whole surface 
of photoconductive layer composed of selenium, CdS 
or ZnO and then projecting a light image to form a la 
tent image and a method disclosed in Japanese Patent 
Publication No. 23910/1967 or 24748/1968 compris 
ing uniformly charging a photosensitive member com 
posed of a photoconductive layer such as selenium and 
CdS and an insulating layer such as polyester overlying 
the photoconductive layer, applying corona charging 
simultaneously with imagewise exposure, and applying 
blanket exposure. 
The latent image thus obtained may be developed by 

a conventional developing method such as cascade de 
veloping methods, magnetic brush developing meth 
ods, fur brush developing methods and liquied develop 
ing methods, by using a toner having charge opposite 
to that of the electrostatic latent image. In some partic 
ular cases, there may be used a toner having the the 
same charge as that of the electrostatic latent image. 

In the electrophotographic method according to the 
present invention, agent (A) alone in a form of finely 
deveded particle as toner to form an image, but the 
chargeability is poor and fog forms, and moreover, 
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10 
color forming property is poor. Furthermore, there is 
formed sometimes are image composed of both nega 
tive and positive images. The thermal conductivity is so 
low that melting by heating is not sufficient and color 
forming efficiency is poor and the density of the result 
ing image is low. High fixing temperature is necessary 
and further, the color forming dye directly contacts at 
mosphere to cause deterioration of the color forming 
agent (A) due to moisture and oxygen. 
The present inventors have successfully eliminated 

such disadvantages by dispersing the color forming 
agent (A) in a resin of relatively low melting point such 
as from 70 to 130°C which has been used as a binder 
resin for an electrophotographic toner, such as vinsol 
resin, cumarone resin, polystyrene, polyvinyl acetate, 
polyvinyl chloride, polyethylene, polyacrylic acid ester, 
polyvinyl acetal, polyvinylidene chloride, polyethylene 
terephthalate, alkyd resin, polyamide resin, epoxy 
resin, polypropylene, mixtures thereof, and copolymers 
thereof, the resulting toner for development has a 
highly improved chargeability. - 
For the purpose of improving further color forming 

efficiency and low temperature fixing efficiency, the 
color forming agent (A) and the binder resin are suffi 
ciently melted at a certain temperature to cause a reac 
tion with the color forming agent (B) on the photosen 
sitive member or the transferring support. It has been 
now found that addition of a color forming auxiliary 
agent capable of low temperature fixation and improv 
ing the image density to attain the purpose. 
The color forming auxiliary agent has a melting point 

ranging from 40' to 130 C selected from the group 
consisting of fatty acid, fatty acid metal salt, fatty acid 
ester, fatty acid amide, fatty acid anilide and solid plas 
ticizer. These color forming auxiliary agent are mutu 
ally soluble with a binder resin, a color forming agent 
(A) and a color forming agent (B). 
Representative color forming auxiliary agents are as 

shown below. 

1. Fatty acids compounds, for example, 
Lauric acid (44° C) 
Tridecylic acid (45.5° C) 
Myristic acid (58° C) 
Pentadccylic acid (53 - 54° C) 
Palmitic acid (63 - 64° C): 
Heptadecylic acid (60 - 61, C) 
Stearic acid (71.5 - 72° C) 
Nonadecanoic acid (68.7° C) 
Arachi acid (77° C) 
Behenic acid (81 - 82° C) 
Lignoceric acid (83.5° C) 
Cerotic acid (87.9° C) 
Heptacosanoic acid (82° C) 
Montanic acid (89.3°C) 
Melissic acid (93.5 - 94° C) 
Lacceric acid (95-96° C) 
and the like. 

The numbers in the parenthese are melting points. The 
preferable color forming auxiliary agents are fatty acids 
containing 12 and more than of carbon atoms and hav 
ing melting points ranging from 40 to 100° C. 
2. Metallic salts of fatty acids having melting points 
ranging from 40' to 30°C are shown by the following 
general formula: 

(RCOO),M 
wherein n = 1 - 3; M is Be, Mg, Ba, Zn, Cd, Hg, Al, Tl, 
Pb and the like; R is an alkyl radical. 
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Representative examples are as follows: 

Lead caproate (m.p. 73 - 74° C) 
Lead enanthate (m.p. 78° C) 
Lead caprylate (m.p. 88 - 84° C) 5 
Lead pelargonate (m.p. 94-95° C) 
Lead caprate (m.p. 100° C) 
Lead laurate (m.p. 106° C) 
Lead. myristate (m.p. 108.6° C) 
Lead palmitate (m.p. l 12°C) 
Lead stearate (m.p. 16 - 125° C) 
Lead tridecylate (m.p. 128° C) O 
Aluminum stcarate (m.p. 105° C) 
Beryllium stearate (m.p. 45° C) 

3. Fatty acid derivatives having melting points ranging 
from 40 to 130 C, which are represented by the fol 
lowing formula: 

R-(-OR 
O 

2O where R is alkyl, R' is alkyl or aryl. 
Representative examples are as follows: 

(i) Methyl esters: 
Methyl arachinate (m.p. 46 - 47° C) 25 
Methyl behenate (m.p. 54° C) 
Mcthyl ignocerate (m.p. 56.7 - 57° C) 
Methylcerotinate (m.p. 63° C) 
Methylheptacosanate (m.p. 64° C) 
Methyl montanate (m.p. 68.5° C) 
Methyl melissinate (m.p. 71.5° C) 

(ii) Ethyl esters: 30 
Ethyl arachinate (m.p. 42°C) 
Ethyl behenate (m.p. 50° C) 
Ethyl lignocerate (m.p. 56.7 - 57° C) 
Ethylcerotinate (m.p. 60° C) 
Ethyl montanate (m.p. 64-65° C) 
Ethyl melissinate (m.p. 70.5° C) 
Ethylaccerate (m.p. 76° C) 35 

(iii) Phenyl esters: 
Phenyl arachinate (m.p. 58.5° C) 
Phcnyl palmitinate (m.p. 45° C) 

(iv) Glycohol esters: 
Glycohol myristate (m.p. 64° C) 
Glycohol palmitinate (m.p. 51.5° C) 
Glycohol stearate (m.p. 58 - 75° C) 40 

(w) Glycerol esters 
Glycerol laurate (m.p. 63° C) 
Glycerol myristate (m.p. 56 - 70.5° C) 
Glycerol palmitinate (m.p. 34 - 77° C) 
Glycerol stearate (m.p. 54 - 71° C) 

4. Fatty acid derivatives having melting points ranging 45 
from 40°C to 130 C, which are represented the follow 
ing formula 

R 
/ R-C-N 5O 

Yr 

where R is alkyl; R' and R' is H, alkyl, or aryl. 55 
Representative examples useful for this invention are as 
follows: 

(i) Amides: 
Acetic amides (m.p. 82-83 C) 60 
Propionic amide (m.p. 81.8°C). 
Butyric amide (m.p. 115 - 1 16°C) 
Valeric amide (m.p. 106°C) 
Caproic amide (m.p. 101°C) 
Enantic amide (m.p. 93-94°C) 
Caprinic amide (m.p. 105.9°C) 
Peralgonoic amide (m.p. 98.9°C) 65 
Undecylic amide (m.p. 84.5 - 85.5°C) 
Lauric amide (m.p. 102.4°C) 
Tridecylic amide (m.p. 100°C) 
Myristic amide (m.p. 105.1°C) 
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Pentadecylic amide (m.p. 102°C) 
Palmitic amide (m.p. 107°C) 
Heptadecylic amide (m.p. 108 - 109°C) 
Stearic amide (m.p. 109.7°C) 
Arachic amide (m.p. 108°C) 
Behemic amide (m.p. t11 112°C) 
Cerotic amide (m.p. 109°C) 
Montanic amide (m.p. 1 12°C) 

(ii) Anilides: 
Valeric anilide (m.p. 68°C) 
Caproic anilide (m.p. 92°C) 
Caprylic anilide (m.p. 55°C) 
Peralgonoic anilide (m.p. 57.5°C) 
Capric anilide (m.p. 62.5°C) 
Undecylic anilide (m.p. 71°C) 
Lauric anilide (m.p. 77.2°C) 
Myristic anilide (m.p. 84°C) 
Palmitic anilide (m.p. 90.2°C) 
Stearic anilide (m.p. 94°C) 
Behenic anilide (m.p. 101 - 102°C) 

(iii) N-Methyl amides 
Capric methyl amide (m.p. 57.8°C) 
Lauric methyl amide (m.p. 62.4°C) 
Myristic methyl amide (m.p. 78.4°C) 
Palmitic methyl amide (m.p. 85.5°C) 
Stcaric methyl amide (m.p. 92.1°C) 

(iv) N-Dodecylic amides 
Lauric dodecyl amide (m.p. 77 - 77.5°C) 
Myristic dodecyl amide (m.p. 84 - 85°C) 
Palmitic dodecyl amide (m.p. 82.5 - 85°C) 
Stearic dodecyl amide (m.p. 85 - 85.5°C) 

5. Solid plasticizers, for example, diphenyl phthalate, 
dicyclohexyl phthalate, ethylene glycol dibenzoate, and 
dimethyl isophthalate. 
Addition of the color forming auxiliary agent results 

in high color forming efficiency, good low temperature 
fixation, and colored image copy having sharp and suf 
ficient density. Such improvement is considered due to 
that the color forming auxiliary agent melts at relatively 
low temperature and the color forming agent (A) and 
the binder resin and further the color forming agent 
(B) in the photosensitive member or transferring paper 
are mutually soluble with the color forming auxiliary 
agent to cause coloring and fixing at a low temperature 
and enhance the color forming density. 

It has been further found from experiments shown 
later that the color forming auxiliary agent gives a good 
result when the color forming auxiliary agent is added 
together with the color forming agent (B) to a visible 
image forming surface of the electrophotographic pho 
tosensitive member or image receiving sheet. 
The amount of the color forming auxiliary agent is 

usually more than 5 parts preferred with 20 - 200 parts, 
particularly preferred with 30 - 150 parts, per 100 
parts of the color forming agent (A). 
Now referring to FIG. 1 and FIG. 2, there is ex 

plained the difference between coloring and fixation of 
the present invention and fixation of conventional dry 
electrophotographic method. According to conven 
tional method, a toner image 2 formed on a support 
such as paper is already colored before heat-fixation 
and can be fixed to support by heat-fixing at relatively 
high temperature. On the contrary, according to the 
color forming fixing method of the present invention, 
a color forming agent layer. 4 is formed on a support 1 
such as paper and a toner image 3 containing a color 
forming agent (A) formed on the color forming agent 
layer 4 is colorless or of light color. When these are 
heated at a relatively low temperature and melted to 
cause a color forming reaction with a color forming 
agent (B) layer 4 resulting in the colored portion 3a. As 
is clear from above, a conventional toner image is often 
removed by rubbing while a colored image according 
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TABLE 4 

Experiment number------------- 35 : 36 37 38 39 40 41 42 43 4. 45 46 47 48 

D-125, parts----------------------- 25 50 70 85 70 70 70 70 70 70 0. 70 O 70 
Lead capylate, parts. 5 10 20 30 40 5 15 15 15 5 
CWL, parts---------- 30 30 30 30 30 5 10 20 40 60 
IPulverizing prope O O O O) O A. X O O O) O 
Fusing to drum-- . . . . . None None Nolic Nolic Nonc A. little Exist. None None None None A little 
Chargeability------------------ 2. --- -- - , --- 
Fixing temperature, C.----------- 300 280 270 210 195 185 180. 175 ... 180 185 90 210 230 
Maximum density of formed color-- 0.27 0, 20 0.25 0.63 0.87 1,0) 1.05 00 0.8 1.02 .05 1.00 07 
Density of fog---------------------- 0.01 0.01 0.01 0.02 0.03 0.04 0.04 0.08 0.02 0.03 0.03 0.05 . . . . .0.08 
Blur------------------------------- Exist None None None None None A little Exist. None None None None. A little 
Resolvillg power- A. O O O O) O) O O O O) O O O 
Total evaluatioll----- A O O O O) O A A O O O) O A. 

TABLE 5 

Experim.cnt number--------------- 49 50 5. 52 53 54 55 56 57 58 59 60 6 62 

D-125, parts----------------------- 25 50 O 85 70 O 70 O 70 70 70 70 70 70 
Glycol stearate, parts---------------------------------------------- 5 10 20 30 40 15 15 15 15 15 
CVL, parts------------------------ 75 50 30 15 30 30 30 30 30 5 10 20 40 60 
lulverizing property--------------- A O G O O O O A X O) O O O 
Fusing to drum-------------------- None None None None None None None A little Exist None None None Nono A little 
Chargeability------------ -- --- --- -- --- 

: Fixing temperature, C------------ 300 290 280 270 200 185 175 10 165 170 175 180 200 220 
Maximum density of formed color-- 0.32 0.31 0.20 0.2 0, 61 0.83 0.95 1.0 00 0.85 1.01 1.01 1,01 100 
Density of fog---------------------- 0.01 0, 0, 0, 01 00 0.02 0.03 0.03 0.05 0.07 0.02 0.03 0.03 0.05 0.08 
Blur------------------------------- Exist Exist None None None None None A little Exist None None None Nono A little 
ReSolving power------------------- A A O O O G G O O O O) O O O 
Total evaluation------------------- A A. O O O O O A. A. O O O) O. A 

TABLE 6 

Experiment number------------------------------ 63 64 65 66 6 68 69 70 71. 72 

D-125, parts------------- - - r or - - - - - - - rw - - - - - - - - - - - 70 70 70 70 70 70 70 70 O O 
Glycol stearate, parts----------------------------- 5 O 20 30 40 5 15 5 5 15 
CVL, parts--------------------------------------- 30 30 30 30 30 5 10 20 40 60 
Pulverizing property------------------------------ O) O) O A X O O) O) O 
Fusing to drum----------------------------------- None None None A little Exist None None None None A. little 
Chargeability------------------------------------- w --- -- --- --- 
Fixing temperature, C.----------- 205 90 80 175 170 175 180 185 205 225 
Maximun density of formed color 0.50 0.80 00 .05 1.00 0, 80 1.01 00 1, 00 1.00 
Idensity of fog---------- - - - - - - - - 0.02 0.03 0.04 0.05 0.07 0.02 0.03 0.03 0.05 0.08 
Blur---------------------------------------------- None None None A little Exist None None. None None A little 
Resolving power---------------------------------- O (O) O O O O O O) O O 
Total evaluation- O G O) A A O O O O A 

TABLE 7 

Experiment number------------------------------ 73 74 75 76 77 8 79 80 8. 82 

D125, parts-------------------------------------- 70 70 70 O 70 70 70 70 70 70 
. Methyl behenate, parts. 5 10 20 30 40 15 5 15 5 i5 
CWL, parts--------- 30 30 30 30 30 5 10 20 40 60 
Pulverizing property. O) O) O A. X O) O) O O 
Fusing to drum---- - None None None A little Exist, None None None None A. little 
Chargeability-------- o --- -- --- 
Fixing temperature, C-------- 190 175 165 160 55 160 65 170 190 210 
Maximum density of formed color 0.53 0.80 0.95 1.00 1.0 0.8 1.01 00 00 .00 
Density of fog-- 0.02 0.03 0.04 0.05 0.07 0,02 0.03 0.03 0.05 0.08 
Blair----------- - None None None A little Exist None None None None - A little 
Resolving power- O O) O O O O O O 
Total evaluation.-- O O O A A O O O O A 

TABLE 8 

Experiment number------ - - - - - - - - - - - - - - - - - - - - - - - - 83 84 85 86 87 88 89 90 9. 92 

ID-125, parts-------------------------------------- 70 70 O 70 70 70 70 70 70 70 
Ethylbehenate, parts----------------------------- 50 O 20 30 40 15 5 15 5 15 
CWL, parts--------------------------------------- 30 30 30 30 30 5 0 - 20 40 60 
Iulverizing property------------------------------ O O O A X O O) O ... O 
Fusing to drum----------------------------------- Nono None None A. little Exist None None None None A. little 
Chargeability------------------------------------- --- -- o - --- 
Fixing temperature, C--------------------------- 190 75 65 160 155 60 65 170 190 20 
Maximum density of formed color.---------------- 0, 60 0.7) 100 1.01 , 00 0.80 1,01 1.01 00 1.00 
IDensity of fog------------------------------------- 0.02 0.03 0.04 0.05 0.07 0.02 0.03 0.03 0.05 0.08 
Blur---------------------------------------------- None None None A little Exist Nonic None None None. A little 
Resolving power.--------------------------------- O Q) O) O O O 6) O O O 
Total evaluation---------------------------------- O O O) A. A O O) O O A 

TABLE 

Experiment number--------------- 93 94. 5 96 97 98 99) 00 101 02 103 10. 105 06 

D-125, parts----------------------- 25 50 70 85 70 70 7 70 70 70 O 70 70 70 
Leuric amide, parts------------------------------------------------ 5 10 20 30 40 5 15 5 5 15 
CVI, parts------------------------ 75 50 30 5 30 30 30 30 30 5 10 20 40 60 
Pulverizing property--------------- A O (6) O) - (0) - G) O ... A X G) G O) O O 
Fusing to drun-------------------- None None Noli None None Noe None. A little Exist. None None None. Nono A little 
Chargeability------------ -- - - --- -- ey 
Fixing temperature, C.--------- 300 290 280 270 225 20 200 195 85 105 200 205 225 245 
Maximum density of formed color.- 0.30 0.30 0.20 0.20 (). 60 0.80 1.00 ,05 1.01 0.8 1.00 1.02 O1 00 
lensity of fog------...-------------- 0.01 O. O. 0.0 0.01 0.02 0.03 (), 0. 0.05 O. Of 0.02 0.03 0.03 0.05 0.08 
Blur----------------------- - Exist Exist. None None No Noel Nole. A little Exist. None None Nom None. A little 
Resolving power.----------- A. A O O O (6) (6) O A. O () (6) O O 
Total evaluation.------------------- A A. O O O (0) (6) A. A O (O) (O) O A. 
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TABLE 10 

Experiment nulliber------------------------------ 107 108 10) 10 12 13 14 5 

D-125, parts.... 70 70 O O 70 70 70 70 O 70 
Luric anilide, parts. 5 O 20 30 40 15 O 20 40 60 
CVI, parls------------------------------------ 30 30 30 30 30 5 10 20 40 60 
Pulverizing property. w - (0) (0) A. X O) O O) O O 
Fusing to run-- Nolle None None. A little Exist Nolle Noale Nolle None A little 
Clargeability- w m --- -- - W- : - , - 
Fixing temperature.--------- 200 186 75 170 65 170 15 180 200 22 
Maxinuin desity of formed c m w w - w- - - 0.57 0.8 1.05 O 00 0.87 0.95 1.03 1.05 0. 
lensity of fog----- - - - - - - - - - - - - - - - - - - - - - - - - - - - 0.02 0.02 (), O4 0.03. O. O7 0.02 0.03 0.04 0.05 0.07 
Blun'... --...-- ." None Note: None A little Exist, None None Note iNolic. A little 
Resolving power. O O) O) O O O O), ... O O O 
Total evaluation.-------------------------------- O O) (6) A A O O O O. A 

TABLE 1. 

Experillett, llllliber.----------------------------- 7 118 11) 20 21 122 i23 - 124. 125 126 

P-125, Parls------------------------------------- O 70 70 70 O O O O 70 O 
Litllic: N-methylaide, parts-----------...----- 5 O 20 30 40 5 15 15 15 15 
CVL, parts--------------------------------------- 30 30 30 30 30 5 O 20, ... . . 40 50 
Pulverizing property O) (6) A X O O) (6) O O 
IFusiling to drum--- Noll None None. A little Exist None Noll . Noll None . A little 
Chargeability------------------------------------- m --- -- ww. wn - --- 
IFixingtonlineralli'(------------- 15 180 170 65 160 65 10 75 195 215 
Maxinuin density of formed color 0.6 0.75 1.00 1.05 1.01 0.8 O1 00 05 1.02 
1)(ilsity of fog--------- - - - a m - 0.02 0.03 0.04 0.05 O. O7 0.0 0.03 0.03 0.05 0.0 

tir----------------------------- No None Nonc A. little Exist No1 None Noe Nolle. A little 
Resolving power---------------------------------- O O G O O O O O) O O 
Total evaluatioll---------------...------------------ O (0) (O) A. A O O) O O A 

TABLE 12 

Experiment number-----------------------------. 127 128 129 130 13. 132 133 134 135 36 

ID-125, parts-------------------------------------- 70 70 O 70 70 70 O 70 70 70 
Leutic dodecylamide, parts-------------- 5 10 20 30 40 15 5 5 15 5 
(3VL, arts------------------ 30 30 30 30 30 5 10 20 40 60 
lulverizing property------------- O) O O A. X O) O) O) O O 
Fusilig to drun).------------------ A little. A little. A little A little Exist None None None None. A little 
Chargeability.... -- w - - --- 
Fixing emperatur -------------- 200 185 5 170 65 70 175 18O 200. 220 
Maxinlun density of formed color 0.55 0.81 10. ,03 1.05 0.80 0. i.00 ..., 00, 102 
lelsity of fog.-----------------...- 0.02 0,03 0.04 0.05 0.07 0.02 0.03 0.03 0.05 0.07 
llur ------------------------- - None None None A little None None None None None. A little 
Rosolving power- O O) O) O O O O O) O O 
Total evaluation---------------------------------- O O) O A A O O O) O A 

The above results indicate that increase in addition 
amount of a charge controlling resin (styrene polymer 
and the like) to a color forming auxiliary agent results 
in lowering of color forming efficiency and low temper 
ature fixing efficiency so that any satisfactory image 
can not be obtained. As the added amount of a color 
forming auxiliary agent increases to the charge control 
ling resin, the controlling effect is lowered and blur is 
formed at detailed portion of image and image quality 
is lowered though low temperature fixation proceeds 
further. 
As the added amount of a color forming agent (A) 

increase to a charge controlling resin, the controlling 
effect is lowered in a manner similar to a color forming 
auxiliary agent and the color forming efficiency is not 
increase so much. 
Surface of a photosensitive member or image receiv 

ing sheet used in this invention is treated with a color 
forming agent (B), and if desired, a mixture with a 
color forming auxiliary agent and a binder. 
These color forming agent (B) and a mixture with a 

color forming auxiliary agent may be applied to a pho 
tosensitive member or image receiving sheet by spray 
ing, electrostatic coating, soaking, fluidizing bed coat 
ing, brushing, roll coating and any optional conven 
tional method. 
A small amount of a binder may be used for adhering 

the formulation of the present invention to surface of 
a photosensitive member or image receiving sheet. 
Representative binders are styrene-butadiene latex, 
polyvinylpyrrolidone, acryl latex, PVA, polyvinyl ace 
tate copolymer and mixtures thereof. Conventional ad 
ditives such as antioxidant, emulsifier, polishing agent, 
solvent, surfactant, dispersing agent, antifoaming 

40 

45 

50 

55 

60 

65 

agent, and coloring agent. The amount of binder is 
preferably less than about 20 percent based on weight 
of a mixture of a color forming agent (B) and a color 
forming auxiliary agent since an effective color forming 
and fixation can be effected when the toner contacts 
large amount of mixture of color forming agent (B) and 
color forming auxiliary agent at the surface of the 
image receiving sheet to which the toner is fixed. 
Paper sheet or web is usually used as an image receiv 

ing sheet. The paper may be composed of organic or 
inorganic fiber such as cellulose, modified cellulose 
polymerizable resin, glass, and asbestos fiber. 

In the following, there are shown experimental exam 
ples illustrating effect and function of a color forming 
auxiliary agent at an image receiving sheet surface. 
With respect to phenol-aldehyde polymer as acidic 

polymer material and stearic acid as fatty acid at vari 
ous ratio, there were determined fixing temperature 
and color forming density. The result is shown in Table 
13. 36 This result is almost similar to other polymers 
and fatty acids. 
When a fatty acid such as stearic acid is a little, the 

color forming and fixing temperature is high. On the 
contrary, when the ratio of stearic acid increases, ste 
aric acid remarkably penetrates into an image receiving 
sheet upon melting of stearic acid and the paper be 
comes transparent. Serious drawback caused by in 
creased amount of stearic acid is that the color forming 
density is low. The optimum point where low tempera 
ture fixation is possible and no transparency occurs and 
further the color forming density is high is at a ratio of 
a color forming auxiliary agent to a color forming agent 
(B) being 5 - 40 parts, preferably, 10 - 30 parts: 50 
parts. A result of using a solid plasticizer in place of 
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fatty acid is shown in Table 14. Solid plasticizer does 
not cause transparency even when the amount of solid 
plasticizer is too much, and the color forming density 
becomes fairly low. 
Optimum ratio of solid plasticizer to color forming 

agent (B) is 5 - 40 parts, preferred with 10 - 30 parts, 
: 50 parts. 

In a similar way, there were determined fixing tem 
perature and color forming density when phenol 
aldehyde polymer was used as acidic polymer material 
of an image receiving sheet and aluminum stearate as 
fatty acid metal salt. The result is shown in Table 15. 
It has been found that this result is almost the same as 
in the case of other polymer and other fatty acid metal 
salt. When a fatty acid metal salt such as aluminum ste 
arate is little, the color forming and fixing temperature 
is high. On the contrary, when the amount of aluminum 

20 
Stearate increases, there is a drawback that the color 
forming density is low. 
An appropriate addition amount of fatty acid metal 

salt capable of giving low temperature fixing effect as 
well as high color forming density ranges from 5 to 40 
parts, preferred with from 10 to 30 parts per 50 parts 
of color forming agent (B). 
Table 16 shows a result obtained by using mono 

glycerol stearate, a kind of fatty acid ester, as color 
10 forming auxiliary agent. 

The optimum mixing ratio is the same as that for fatty 
acid. 
Table 17 shows a result obtained by using tridecylic 

acid amide, a kind of fatty acid amide, as color forming 
15 auxiliary agent. The optimum ratio is the same as that 

for fatty acid metal salt. 
Table 18 shows a result in case of using diphenyl 

butyric acid as color forming agent (B). 

Table 13 

Phenol-Aldehyde 
Polymer 50 50 50 50 50 50 50 50 50 
(color forming parts parts parts parts parts parts parts parts parts 
agent B) 

Stcaric acid 
(color forming 0 do. 5 do. 10 do. 20 do. 30 do. 40 do. 50 do. 60 do. 70 do. 
auxiliary agent) 
Styrene-Butadiene 
Latex 20 do. 20 do. 20 do. 20 do. 20 do. 20 do. 20 do. 20 do. 20 do. 
(Dow 686) 
Water 15() do. 150 do. 150 do. 150 do. 150 do. 50 do. 150 do. 150 dy. 150 do. 
Sodium salt of 
treated resin 0.4 do. 0.4 do. 0.4 do. 0.4 do. 0.4 do. 0.4 do. 0.4 do. 0.4 do. 0.4 do. 
(Dresinate X) 

C.W.L. 280°C 270°C 240°C 200°C 90°C 70°C 60°C 160°C 60°C 
Fixing ter 
Temper- CVL+ 
atur styrene 270 260 240 200 180 170 160 160 16() 

tncr 
Image density 1.2 1.2 1.2 l 1. ().9 0.8 (),8 0.8 

high high good good good An An An An 
color color image image image image image image Image 

Note forming forming receiv- receiv- receiv- receiv 
temper- temper- ing ing ling 1ng 
atuto ature shcct sheet sheet sheet 
good good becomes becomes becomes becomics 
Image image trans- trans- trans- trans 

parent parent parcnt parent 

Table 4 

Phenol-Aldehyde 
Polymer 50 50 50 50 50 50 50 50 50 
(color forming parts parts parts parts parts parts parts parts parts 
agent B) 

EGDB 
(color forming 0 do. 5 do. 10 do. 20 do. 30 do. 40 do. 50 do. 60 do. 70 do. 
auxiliary agent) 
Styrenc-Butadiene 
Latex 20 do. 20 do. 20 do. 20 do. 20 do. 20 do. 20 do. 20 do. 20 do. 
(Dow 686) 
Water 150 do. 150 do. 150 do. 150 do. 150 do. 150 do. 150 dy. 150 do. 150 do. 
Sodium salt of - 
treated rosin 0.4 do. 0.4 do. 0.4 do. 0.4 do. 0.4 do. 0.4 d). 0.4 do. 0.4 do. 0.4 do. 
(Dresinate X) 

C.V.L. 280°C 270°C 260°C 20°C 90°C 180°C 160°C 60°C 160°C 
Fixing t() 
Temper- CVL-- 
atute styrene 270 260 250 200 18() 170 150 150 150 

trict 
Image density 1.2 1.2 12 l. .0 0.8 ().6 0.6 0.6 

high high high good good low low low low 
color color color image image image image image Image 

Note forming forming forming density density density density 
temper- temper- temper 
ature aturc, ature, 
good good good 
image image image 
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Table 15 
Phenol-Aldehyde 
Polymer 50 5() 50 5() 50 50 50 50 50 
(color forming parts parts parts parts parts parts parts parts parts 
agent B) 

Aluminum stearate (color forming 0 do. 5 do. 10 do. 20 do. 30 do. 40 do. 50 do. 60 do. 70 do. 
auxiliary agent) 
Styrene-Butadiene 
Latex 20 do. 20 do. 20 do. 20 do. 20 do. 20 do. 20 do. 20 do. 20 do. 
(Dow 686) 
Water 5() do. 5 () do. 15() do. 15() do. 5() do. 15() d. 150 do. 50 d. 15() do. 
Sodium salt of 
treated rinsin 0.4 d). 0.4 do. ().4 do. 0.4 do. 0.4 do. 0.4 do. 0.4 do. 0.4 do. 0.4 do. 
(Dresinate. X) 

C.V. 280°C 270°C 240°C 200°C 90°C 170°C 160°C 60°C 60°C 
Fixing toncr 
Temper- CVL+ 
tur styrene 27() 26() 24() 2()() 18() 7() 6() 6() 160 

toner 
Image density 12 12 12 l. l ().8 0.7 ().7 ().7 

high high good good good low low low low 
color color image image image image image image image 

Not forming forming density density density density 
temper- temper 
atute, ature, 
good good 
image image 

T" "H"-m-m-ul-ul 

Table 16 
H. H.- -u Phenol-Aldehyde 

Polymer 50 50 5() 50 50 50 5() 50 50 
(color forming parts parts parts parts parts parts parts parts parts 
agent B) 
Monoglyceral 
stcattle O do. 5 do. () do. 20 do. 30 do. 40 do. 50 do. 60 do. 70 do. 
(color forming 
auxiliary agent) 
Styrene-Butadiene 
Latex 20 do. 20 do. 20 do. 20 do. 20 do. 20 do. 20 do. 20 do. 20 dc, 
(Ocyw 686) 
Water 150 do. 150 do. 150 do. 50 do. 150 do. 150 do. 50 do. 150 do. 150 do. 
Sodium, salt of 
rosin 0.4 do. 0.4 do. 0.4 do. 0.4 do. 0.4 do. 0.4 do. 0.4 do. 0.4 d). 0.4 do. 

C.V.L 280°C 270°C 200°C 90°C 160°C 60°C 160C 60°C 160°C 
Fixing tone 
Temper. CVL+ 
ature styrene 270 260 200 180 150 50 150 50 150 

trict 
Dinox 2 1.2 1.2 1.2 1.2 0.9 0.8 0.8 0.8 

high high high high high low low low low 
color color color color color image image image image 

Note forming forming forming forming forming density density density density 
temper- temper- temper- temper- temper 
ature, ature, ature, atute ature, 
high high low low low 
fixing fixing fixing fixing fixing 
temper- temper- temper- temper- temper 
ature aturc atuic atute ature 

Table 1 7 

Phenol-Aldehyde 
Polymer 50 50 50 50 50 50 50 50 50 
(color forming parts parts parts parts parts parts parts parts parts 
agent B) 

Tridecylic acid 
amide () do. 5 do. 10 do. 20 do. 30 do. 40 do. 50 do. 60 do. 70 do. 
(color forming 
auxiliary agent) 
Styrene-Butadiene 
Latex 20 di). 20 do. 20 do. 20 do. 20 do. 20 di). 20 do. 20 d(). 20 do. 
(Dow 686) Water 5() (). 15() ty. 15() dc, 150 do. 150 dich. 50 do. 150 do. 50 dc, 150 d. 
Sodium salt of 
treated rosin 0.4 do. 0.4 dcy. 0.4 do. ().4 do. 0.4 d). 0.4 do. 0.4 do. 0.4 do. ().4 do. 
(Dresinate X) C.V.I. 28()°C 270°C 260°C 20°C 90°C 80°C 60°C 160°C 160°C 
Fixing tncr 
Temper- CVL-- 
ature styrene 27() 26() 25() 2()() 18) 7() 5() 50 50 

t) ret 
Image density 1.2 1.2 2 1. 1.() ().8 ().6 0.6 (),6 

high high high good good low low low. low 
color color color image image image image Image image 

Note forming forming forming density density density density 
temper- temper- temper 
aturc, litut, ature 
good g()()d good 
image image image 
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Table 8 

DPBA 
(color forming 5) 50 50 5() 50 5() 5) 50 50 
agent B) parts parts parts parts parts parts parts parts parts 

Stearic acid 
(color forming () do. 5 do. () d. 20 do. 30 c. 40 do. 50 do. 60 do. 7() (). 
auxiliary agent) 
Styrene-Butadiene 
Latex 20 do. 20 do. 20 do. 20 do. 20 city. 20 (). 20 d. 20 do. 
(Dow 686) s 
Water 5() (). 150 do. 15() do. 50. 50 do. 150 de). 150 do. 50 do. 50 do. 
Sodium salt of m w 
treated rosin 0.4 do. 0.4 do. 0.4 d). 0.4 d). 0.4 do. 0.4 do. 0.4 do. 0.4 do. 0.4 do. 
(Dresinate X) 

C.W.L. 230°C 270°C 240°C 200°C 90°C 170°C 160°C 160°C 160°C 
Fixing t 
Temper- CVL-- 
ature styrene 270 26) 240 20() 8) 170 160 160 160 

t 
Image density 1.2 2 2 1. l 0.9 0.8 0.8 0.8 

f : high high good good good An An An An 
color color image image image image image image image 

Note forming forming receiv- receiv- receiv- receiv 
forming forming ing ing ing ing 
ature ature sheet sheet sheet sheet 
good good becomes becomes becomes becomes 
image image trans- trans- trans- trans 

parent parent parent parent 
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The image receiving sheet used for determining the 
data in the above tables was prepared by coating an 
aqueous dispersion liquid of a color forming agent (B), 
a color forming auxiliary agent, styrene-butadiene latex 
and Dresinate X on a high quality paper in the thick- 30 
ness of 2-3 microns. The image density shows an opti 
cal density, and "CVL' is Crystal Violet Lactone. 

In the image receiving sheet of the present invention, 
a mixture of a color forming agent (B) and a color 
forming auxiliary agent may be added to the paper at 
an optional step of paper making. In case of coating the 
mixture, the resulting coating containing a mixture of 
a color forming agent (B) and a color forming auxiliary 
agent of 2 - 20 g., preferred with 5 - 10 g. (as solid) per 
1 m can lower the color forming and fixing tempera 
ture to a great extent. An amount less than that range 
also has such effect, but results in low color forming 
density and irregular coating. On the contrary, when an 
amount more than that range is used, the fixing temper 
ature increases and curl occurs. 
When a mixture of a color forming agent (B) and a 

color forming auxiliary agent is incorporated in paper 
during beater step or is impregnated in paper after the 
web is formed, a fairly large amount of the mixture 
should be present at the surface of paper sheet. In this 
case, a good result is obtained when the mixture of 10 
- 20 g. per 1 m of an image receiving sheet is applied 
to the image receiving surface as a surface coating. 
An example of a printing process using an electro 

photographic method of the present invention is ex 
plained below. 
There may be used, as a printing master sheet, a de 

veloped image which is obtained by developing an elec 
trostatic latent image on an electrophotographic photo 
sensitive member with a toner containing a color form 
ing agent (A) of the present invention. Further, an 
image obtained by transferring to a transferring mem 
ber may be also used as a printing master sheet. The 
master sheet is connected with an image receiving 
sheet containing a color forming agent (B) and heated 
to cause a thermal color forming reaction of a color 
forming agent (A) with a color forming agent (B) re 
sulting in a visible image. This process can be repeat 
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edly conducted by using a new image receiving sheet to 
produce many sheets of reproduction. 
Referring to the drawing, the above process is ex 

plained further in detail. A master sheet is prepared by 
forming an image containing a color forming agent (A) 
on a surface of a support such as paper, film, electro 
photographic photosensitive plate and the like. Refer 
ring to FIG. 4, there is illustrated an embodiment of a 
master sheet. A toner image 12 containing a color 
forming agent (A) is formed on a paper, film or electro 
photographic photosensitive plate 11. 
Referring to FIG. 5, there is shown a printing mem 

ber in which a color forming agent (B) layer 13 is pro 
vided on an appropriate support 14 such as paper, 
cloth, film and the like. . 
Referring to FIG. 6, the master sheet in FIG. 4 and 

the printing member in FIG. 5 are used for reproduc 
tion. A master sheet 11, 12 is placed on a plate 17 and 
a printing member 13, 14 is placed on the master sheet 
by facing the color forming agent (B) layer to the toner 
image of the master sheet. A box 15 composed of glass 
or a thermally conductive material provided with a 
heater 16 such as infrared ray heater, nichrome wire 
heater and the like is pressed to the printing member. 
Thus, a thermal reaction is caused to produce color 
forming images 18 as shown in FIG. 7. In other words, 
a part of image containing a color forming agent (A) 
is absorbed into a layer containing a color forming 
agent (B) of the printing member, transferred thereto 
and a color forming reaction occurs to form a colored 
image by pressing and heating. Further, many repro 
duction can be obtained by repeating the above 
mentioned procedure. . . 
Images containing a color forming agent (A) may be 

produced by various methods. For example, an image 
is written by hand using an ink containing a color form 
ing agent (A). An image can be formed by an electro 
photographic process. A photoconductive photosensi 
tive member, e.g., photoconductive zinc oxide paper, 
is charged and exposed by a known method, and then 
subjected to dry development by a magnetic brush 
method or cascade developing method using a toner 
containing a color forming agent (A) or wet develop 
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ment by a liquid developer composed of toner contain 
ing a color forming agent (A) dispersed in an isoparaf 
fin high insulating liquid. The resulting toner images 
produced on the zinc oxide paper is used as a master 
sheet. The light image as used in the above procedure 
for exposure is a mirror image with respect to the origi 
nal image. 
A photoconductive layer of a photoconductive sele 

nium photosensitive drum or a photoconductive zinc 
oxide photosensitive drum is charged and exposed by 
a known method and developed with dry developer by 
a known magnetic brush or cascade developing 
method. The resulting toner image can be used as a 
master sheet, or the toner image transferred to an other 
sheet may be used as a master sheet. 
A photoconductive selenium photosensitive plate or 

photoconductive zinc oxide layer is charged, exposed 
by a known method, and developed with a toner con 
taining a color forming agent (A) dispersed in an isopa 
raffine high insulating carrier, and the image thus de 
veloped or the developed image further transferred to 
an other sheet can be used as a master sheet. 
A selective discharging is applied to a photoconduc 

tive layer, such as selenium layer, having an insulating 
film, and a dry or liquid developer containing a color 
forming agent (A) is used for development. The result 
ing toner image can be used as a master sheet. 
According to the above printing methods, it is possi 

ble to produce many sheets of multicolor printing. In a 
recording method using a thermal color forming reac 
tion of a color forming agent (A) with a color forming 
agent (B), a plurality of master sheets corresponding to 
spectrally divided color which has a toner image con 
taining a color forming agent (A) capable of producing 
a color corresponding to each spectral color. These 
master sheets are sequentially pressed to a printing 
member having a color forming agent (B) containing 
surface and heated by heating at least one of the master 
sheet and the printing member. 
An example of color heat sensitive printing method 

is as shown below. Master sheets are prepared by an 
electrophotographic means. In usual, three master 
sheets i.e., red, blue and green master sheets, corre 
sponding to three divided visible spectra, are prepared. 

First photoconductive photosensitive layer sheet 
after charged is exposed to a light image through a red 
filter and developed with a color forming agent (A) ca 
pable of giving cyan color. Second photoconductive 
photosensitive layer sheet after charging is exposed to 
a light image through a green filter and developed with 
a color forming agent (A) capable of giving magenta 
color. Third photoconductive photosensitive layer 
sheet after charging is exposed to a light image through 
a blue filter and developed with a color forming agent 
(A) capable of giving yellow color. The resulting three 
sheets are used as master sheets. Then, these three mas 
ter sheets are sequentially pressed to a printing paper 
containing a color forming agent (B) and heated by 
using an apparatus as shown in FIG. 6. According to 
the above mentioned method, fusing color forming is 
effected by heating so that a mixed color can be ob 
tained since the later formed color does not suppress 
the former formed color. . . . . . . . 
According to the above mentioned method, a com 

plicated and expensive printing machine is not neces 
sary, and many sheets of reproduction can be easily and 
quickly obtained. 
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The resulting printed matter is of high density and 

good quality. 
A color forming agent (A) and a color forming agent 

(B) are usually separated from each other so that the 
printed matter is stable against light and heat as com 
pared with conventional heat sensitive reproduction. 
The following examples are given for illustrating the 

present invention, but should not be construed as limit 
ing the present invention. 

EXAMPLE 1 
Crystal Violet lactone was ground into a particle size 

of 1 - 50 microns, preferably, 5- 20 microns, by an at 
tritor. The particles over 325 mesh sieve was removed 
from the toner material by sieving. To the resulting 
toner was added iron powder at a ratio of 8 - 50 weight 
parts, preferably, 10 - 20 weight parts per one part of 
the toner. The iron powder was 20.70 microns, pref. 
erably, 25 - 40 microns in particle size. A negative 
charge was applied uniformly to the whole surface of 
a photoconductive zinc oxide, and then the surface was 
exposed to a light pattern to produce an electrostatic 
latent image. The latent image was developed with the 
mixture of iron powder and toner, by means of mag 
netic brush in a developing apparatus. The toner parti 
cles adhered to the negatively charged image portion. 
The phenolic resin (available as trade name, Tama 

nol 510 from Arakawa Rinsan K.K.; mp. 80C) was 
mixed and ground with a suitable binder, e.g., styrene 
butadiene-latex rubber. The mixture was applied onto 
a paper to form a coating of about 5 microns thick. The 
sheet thus formed was used as an image receiving sheet. 
The toner image was transferred to the image receiv 

ing sheet. Then, the sheet was subjected to a color 
forming fixing by the fixing apparatus shown in FIG. 3 
to produce a blue image. The color-forming initiated at 
a temperature of about 100° C while the fixing was 
completed at a temperature of about 180° C in case of 
Crystal Violet lactone. 

In the following examples, preparation procedure, 
particle sizes of the toner, carrier, and contents of the 
developing agent were similar to those of Example 1. 

EXAMPLE 2 

Malachite Green lactone (MGL) was used as a toner 
and iron powder as a carrier. 
A photoconductive drum having a selenium layer as 

a photosensitive member was subjected to charging and 
exposure by a conventional technique and developed 
with the above-prepared developing agent by a mag 
netic brush. The toner particles adhered to the image 
portion negatively charged. 
P-tert-amyl phenol was mixed and ground with sty 

rene butadiene latex, and polyvinyl pyrrolidone in 
water by a ball-mill. The resulting mixture was applied 
to a paper to form a coating of about 5 microns thick. 
The sheet thus formed was used as an image receiving 
sheet. The toner image on a selenium drum was trans 
ferred to the image receiving sheet, followed by sub 

65 jecting to heat color forming fixing. The green image 
was obtained where a color forming fixing temperature 
was about 180 C, and color formation initiated at 
about 110° C.   
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EXAMPLE 3 

Rhodamine in leuco-base (RL) was used as a toner, 
and iron powder as a carrier. The process was similar 
to that of Example 2, and the image receiving sheet was 
that of Example 1. The color forming fixing tempera 
ture was 180° C to result in a red image. 

EXAMPLE 4 

Leuco-auramine was used as a toner, and iron pow 
der as a carrier. The process of image forming was simi 
lar to that of Example 2. 
An image receiving sheet was made from phenolic 

resin available as trade name, PP8 l l from Gunei 
Chemical Co., dissolved in xylol and a base paper. The 
color forming fixing temperature was about 180 C to 
result in a sharp yellow image. 

EXAMPLE 5 

80 Parts of Crystal Violet lactone (CVL) was dis 
solved in 20 parts of myristic acid, and fused. The 
melted mixture was poured into a shallow pan to cool 
and solidify. The material was ground in an attritor into 
a size of 1 - 50 microns, preferably, 5 - 20 microns. 
The particles over 325 mesh sieve was removed from 
the toner. To the thus sieved toner was added an iron 
powder at a ratio of 8 - 50 weight parts, preferably, 10 
- 20 weight parts per one weight part of the toner. The 
iron particles were the range of 20 - 75 microns, pref 
erably, 25-40 microns in size. The mixture of iron par 
ticles and the toner were introduced into a magnetic 
brush type developing apparatus. The whole surface of 
photoconductive zinc oxide was negatively charged, 
and exposed to a light pattern to form a latent image, 
which was developed by a developing apparatus. The 
toner particles adhered to the image portion negatively 
charged. The above formed toner image was trans 
ferred to an image receiving sheet having a coating 
made from a phenolic resin with a suitable binder. 
Then, heat color forming fixing was carried out. The 
toner comprising 80 parts of CVL and 20 parts of my 
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ristic acid can be fixed at about 110°C while the toner 
comprising only CVL needed a temperature of about 
180° C 
In the following examples, the toner was produced by 

a similar procedure of Example 4, to use for developing 
a latent image. 

EXAMPLE 6 

Toner: CVL 80 parts, palmitic acid 20 parts 
Carrier: iron powder 
Color forming fixing temperature: 110C 

EXAMPLE 7 

Toner: Malachite Green lactone (MGL) 50 parts, 
Stearic acid 50 parts 

Carrier: iron powder 
Color forming fixing temperature: 100°C 
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EXAMPLE 8 

Toner: benzoyl leuco methylene blue (BLMB) 95 
parts, erucic acid 5 parts 

Carrier: iron powder 
Color forming fixing temperature: 110°C 

EXAMPLE 9 

Toner: Leuco-auramine 50 parts, behenic acid 50 
parts 

Carrier: iron powder 
Color forming fixing temperature: 130°C 

EXAMPLE 10 

Toner: Rhodamine in leuco-base 50 parts, diacetone 
acryl amide (DAAM) 50 parts 

Carrier: iron powder 
Color forming fixing temperature: 90°C 

EXAMPLE 1 

Toner: CVL 50 parts, ethylene glycol dibenzoate 50 
parts 

Carrier: iron powder 
Color forming fixing temperature: 100 C 

EXAMPLE 12 

Toner: Malachite Green lactone (MGL) 30 parts, di 
cyclohexyl phthalate (DCHP) 60 parts 

Carrier iron powder 
Color forming fixing temperature: 110°C 

EXAMPLE 13 

Toner: Crystal Violet lactone (CVL) 50 parts, Rho 
damine in leuco-base 50 parts 

Carrier: iron powder 
Color forming fixing temperature: 180°C 
Color: purple 

EXAMPLE 4 

80. Parts of 8'-methoxy indolino spiropyrane and 20 
parts of stearic acid were mixed and fused. The fused 
mixture was poured into a pan to cool and solidify. The 
solidified material was crushed by a hammer mill 
crusher, and then ground by a jet mill into fine powder 
of a size having 1 - 50 microns, preferably, 5 - 20 mi 
crons. Iron powder was added to the thus formed toner 
at a ratio of 8 - 50 weight parts, preferably, 10 - 20 
weight parts per one part of the toner. The iron powder 
was 20 - 75 microns, preferably, 25 - 40 microns in 
size. The mixture of iron powder and toner, i.e., the de 
veloping agent was introduced into a developing appa 
ratus of magnetic brush type. The whole surface of 
photoconductive zinc oxide was negatively charged, 
and exposed to a light and dark pattern to form a latent 
image, which was developed by a developing appara 
tus. The toner adhered to the image portion negatively 
charged. S. 

Then, the toner image thus formed was transferred to 
an image receiving sheet having a coating of phenolic 
resin with suitable binder. The heat color forming fix 
ing was carried out. The toner comprising 80 parts of 
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8'-methoxyindolino spiropyrane and 20 parts of stearic 
acid fixed at a temperature of about 110°C to result in 
a dark blue image. 

EXAMPLE 5 

70 Parts of styrene resin (available as a trade name 
Piccolastic D-125 from Esso Standard Oil), 15 parts of 
stearic acid, 20 parts of Crystal Violet lactone (CVL) 
and 20 parts of Erogyl No. 200 (silica available from 
Nippon Erogyl) were mixed and fused, and then 
ground by a jet mill into a size below 5 microns to pro 
duce a toner. To 100 g. of the toner was added l l of 
Isopar H (trade name; petroleum solvent available 
from Esso Standard Oil), and ground for a period of 1.5 
hours by means of an attritor, into particles having a 
size of 1-2 microns. To 50 ml. of this concentrated liq 
uid was added 2 of Isopar H and sufficiently ground 
to prepare a developing agent. 
Following the electrophotographing process dis 

closed in Japanese Patent Publication No. 23910/1967, 
a latent image was formed on an insulating layer and 
developed with the developing agent thus produced to 
form a toner image. 
Styrene-butadiene copolymer latex 20 weight % as a 

binding agent, Dresinate X (available from Hercules 
Corp.) 0.3 weight % as an emulsifier, and phenolic al 
dehyde polymer (of fine particles of about 1 - 3 mi 
crons in size) 79.7 weight % as a color forming agent 
(B) were dispersed in water, and applied to a high qual 
ity paper to form a dried coating of 10 g, per square 
meter. On the formed receiving sheet was the powder 
image transferred, and heated at about 180°C to com 
pletely fix the image on the sheet. The resultant image 
was blue and clear. This image could not be vanished 
even when rubbed with a rubber eraser. 

EXAMPLE 6 

70 Parts of styrene resin (trade name Piccolastic 
D-125; available from Esso Standard Oil, mp. 90 - 
125°C), 5 parts of palmitic acid and 20 parts of Rho 
damine lactone (available from Hodogaya Chemical 
Co., Ltd.) were mixed and ground in a vibrating mill 
crusher. The mixture was uniformly melted, followed 
by cooling to solidify. The solid mixture was crushed by 
hammer mill crusher, and ground with a jet mill crusher 
into the particles of the size of 1 - 50 microns, prefera 
bly, 5 - 20 microns. To the afforded powder, i.e., the 
toner, was added iron powder i.e. a carrier and mixed 
at a ratio of 3 - 30 weight parts, preferably, 5 - 10 
weight parts per one part of the toner. The carrier was 
20-75 microns, preferably, 25-50 microns in particle 
size. In the mixture of the carrier and the toner, that is, 
in the developing agent, the carrier was positively 
charged and the toner was negatively charged. 
To a polyethylene terephthalate film (100 microns 

thick) undercoated with gelatine was applied a quarter 
nary ammonium polymer (trade name CP-261, avail 
able from Calgon Corp.) to impart conductivity, and 
sufficiently dried. Further, to this coating was applied 
a 5% solution of polyvinyl carbazole in monochloro 
benzene solvent sensitized with Crystal Violet by a rol 
ler to form a photoconductive coating. Still further, an 
8% solution of polyvinyl carbazole 10 parts and phe 
nolic aldehyde polymer 8 parts in monochlorobenzene 
solvent was applied to the photoconductive film thus 
formed by a roller to form a coating of 4 - 6 g. per 
Square meter. 
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The photoconductive film was uniformly charged 

with a corona discharger, and then, exposed to a light 
pattern to form a latent image, which was developed by 
the toner. The afforded powder image was melt-heated 
to result in a red and complete image. This image was 
appropriate for an overhead projector. 

EXAMPLE. 17 

70 Parts of styrene resin (trade name Piccolastic D 
125, available from Esso Standard Oil; softing point 
90- 125°C), 15 parts of myristic acid and 20 parts of 
Malachite Green lactone (MGL) were mixed and 
ground in a vibrating mill crusher. The mixture was uni 
formly melted to cool into solid. The solid mixture was 
crushed by a hammer crusher, and then, ground with 
a jet mill crusher into the particles of 1 - 50 microns, 
preferably, 5-20 microns in size. To the produced fine 
powder, that is, the toner, was added iron powder, that 
is, a carrier at a ratio of 3-30 weight parts, preferably, 
5 - 10 weight parts per one part of the toner. The car 
rier was 20 - 75 microns, preferably 25 - 50 microns 
in particle size. In the mixture of the carrier and the 
toner, that is, in the developing agent, the carrier was 
positively charged and the toner negatively charged. 
The latent image produced on an insulating layer by 

the electrophotographic process disclosed in Japanese 
Patent Publication No. 24748/1968 was developed 

30 

35 

40 

45 

50 

55 

60 

65 

with the developer produced above by means of mag 
netic brush technique to form a toner image. 
Styrene butadiene copolymer latex 20 weight % as a 

binder, Dresinate X (available From Hercules Corp.) 
0.3 weight % as an emulsifier and rosin-modified ma 
leic acid polymer (fine powder) 79.7 weight % as a col 
or-forming agent (B) were dispersed in water, and the 
dispersion mixture was applied to a high quality paper 
of 50-60 g/m to form a dried coating of 10 g. per 
square meter. To the receiving sheet thus produced was 
transferred the powder image and heated at a tempera 
ture of about 180°C to result in a green sharp image 
with complete fixation. The resultant image was not 
erased when rubbed vigorously with a rubber eraser. 

EXAMPLE 1.8 

70 Parts of styrene resin (trade name, Piccolastic D 
125, available from Esso Standard Oil; softening point 
90- 125°C), 15 parts of stearic acid, 9 parts of Crystal 
Violet lactone (CVL), 8 parts of Rhodamine lactone 
(RL), 8 parts of Malachite Green lactone (MGL) and 
9 parts of leuco auramine were mixed and ground in a 
vibrating mill crusher. The mixture was uniformly 
melted and cooled to solidify. 
The solid mixture was crushed by a hammer mill 

crusher, and then, ground by a jet mill grinder into a 
particle size of 1 - 50 microns, preferably, 5 - 20 mi 
crons. To the afforded fine powder was added an iron 
powder i.e. a carrier at a ratio of 3 - 30 weight parts, 
preferably, 5 - 10 weight parts per one weight part of 
the toner. The carrier was 20 - 75 microns, preferably 
25 - 50 microns in particle size. In this mixture of the 
carrier and the toner, that is, in the developing agent, 
the carrier was positively charged and the toner nega 
tively charged. 
The electrostatic latent image produced by charging 

uniformly a photoconductive surface of selenium de 
posited on an aluminum plate and exposing the surface 
to a light pattern was developed by the developer thus 
produced to form a toner image. The toner image was 
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transferred to a transferring sheet which was made by 
the process wherein 10 parts of ethylene maleic anhy 
dride copolymer hydrolyzed product was dissolved in 
100 parts of methyl ethyl ketone, the mixture was per 
meated into a high grade paper to incorporate at a ratio 
of 5 g/m. The sheet was heated to form color in the 
portion to which the toner image was transferred. The 
resultant image was blue sharp with complete fixing. 
The resultant image was not vanished even when 
rubbed strongly with a rubber eraser. 

EXAMPLE 9 

70 parts of styrene-methyl ester of acrylate copoly 
mer (in a molar ratio of 6 : 4) (softening point 
100°-130°C), 15 parts of montanic acid, and 20 parts 
of Crystal Violet lactone (CVL) were mixed and 
ground by a vibrating mill grinder. The mixture was suf 
ficiently fused and cooled to solidify. The solid material 
wash crushed by a hammer mill crusher and ground by 
a jet mill grinder into the particle size of 1 - 50 microns, 
preferably, 5 - 20 microns. To the resulting toner was 
added an iron powder, i.e., carrier at a ratio of 3 - 30 
weight parts, preferably, 5 - 10 weight parts per one 
part of the toner. The carrier was 20-75 microns, pref 
erably, 25 - 50 microns in a particle size. The carrier 
was positively charged and the toner negatively 
charged in the mixture of carrier and toner, i.e., a de 
veloping agent. 
A corona charge was applied uniformly to a photo 

conductive member prepared by depositing selenium 
on an aluminium plate, and then the member was ex 
posed to a light pattern to form an electrostatic latent 
image, which was developed with the above produced 
developing agent to form a toner image. The toner 
image was transferred on a transferring sheet which 
was prepared by the process wherein 10 parts of ethy 
lene-maleic anhydride copolymer hydrolyzed product 
was dissolved in 100 parts of methyl ethyl ketone, and 
the solution soaked in a high grade paper at the ratio 
of 5 g/m. The transferring sheet was heated at about 
180°C to form blue color in the portion where the toner 
image was transferred. The resultant copy was clear 
and completely fixed. The resultant image was not van 
ished when rubbed strongly with an eraser. 

EXAMPLE 2.0 

Seventy parts of copolymer of styrene - maleic acid 
- methyl ester of acrylate (6:1.5:2.5 mole, softening 
point 95°-135°C), 20 parts of stearic acid and 20 parts 
of Crystal Violet Lactone (CVL) were mixed and 
ground by a vibrating mill grinder. The said mixture 
was sufficiently fused and cooled to solidify. 
The said solidified material was crushed by a hammer 

mill crusher, and then ground a jet mill grinder until the 
particle size became 1-50 microns, preferably 5-20 mi 
COS, 

One weight part of the said fine powder (i.e. toner) 
was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25-50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained by coro 

na-charging and applying a light pattern to a photocon 
ductor composed of selenium vacuum deposited on an 
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aluminium plate was developed by the above men 
tioned developing agent to form a toner image. The 
said toner image was transferred to a transferring paper 
prepared by coating a composition obtained by dispers 
ing 20 weight % of styrene-butadiene copolymer latex 
as a binder and 0.3 weight % of Dresinate X (trade 
mark, manufactured by Hercules Co.) as an emulsifier 
and 797 weight% of carboxy polyethylene polymer hy 
drolyzed product (a finely devided material) as a color 
forming agent (B) in water on a high grade paper (50 
-60 g/m) until the weight of a dried solid of the said 
material became 5 g., was heated at about 40°C and 
a portion to which the toner image was transferred 
formed blue color, and as the result, a completely fixed 
clear copy was obtained. The said image was not van 
ished at all by strong rubbing. 

EXAMPLE 2.1 

Seventy parts of copolymer resin of vinyl chloride 
and vinyl acetate (in a ratio of 91 molar % and 9 molar 
%) 30 parts of stearic acid and 20 parts of Crystal Vio 
let Lactone (CVL) were mixed and ground by a vibrat 
ing mill grinder. The said mixture was sufficiently fused 
and cooled to solidify. W 
The said solidified material was crushed by a hammer 

mill crusher, and then ground a jet mill grinder until the 
particle size became 1–50 microns, preferably 5-20 mi 
COS 

One weight part of the said fine powder (i.e. toner) 
was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25-50 microns. . 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained by coro 

na-charging and applying a light pattern to a photocon 
ductor layer composed of ZnO - binder was devel 
oped by the above mentioned developing agent to form 
a toner image. The said toner image was transferred to 
a transferring paper prepared by coating a composition 
obtained by dispersing 20 weight% of styrene-butadien 
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copolymer latex as a binder and 0.3 weight% of Dresi 
nate X (trade mark, manufactured by Hercules Co.) as 
an emulsifier and 797 weight % of vinyl methyl ether 
- maleic anhydride copolymer hydrolyzed product (a 
finely divided material) as a color forming agent (B) in 
water on a high grade paper (50-60 g/m2) until the 
weight of a dried solid of the said material became to 
7 g., was heated at about 180°C and a portion to which 
the toner image was transferred formed blue color, and 
as the result, a completely fixed clear copy was ob 
tained. The said image was not vanished at all by strong 
rubbing. 

EXAMPLE 22 

Seventy parts of vinyl chloride-propylene copolymer 
(70:30 molar %), 20 parts of lacceric acid and 30 parts 
of Crystal Violet Lactone (CVL) were mixed and 
ground by a vibrating mill grinder. The said mixture 
was sufficiently fused and cooled to solidify. 
The said solidified material was crushed by a hammer 

mill crusher, and then ground by a jet mill grinder until 
the particle size became 1-50 microns, preferably 5-20 
microns. 
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One weight part of the said fine power, (i.e. toner) 
was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25-50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 

1.0 Part of acrylic resin, 4 parts of zinc oxide and 2 
parts of phenol-aldehyde polymer were dispersed to 
gether with xylene-toluene (50:50) mixture solvent in 
a ball mill for a period of 24 hours, further the addition 
of the above solvent until the viscosity of 80-100 c.p. 
to form a coating liquid. The coating liquid was applied 
to ZnO-acrylic resin sheet to form a coating of 4 - 5 
g/m2. A corona charging was applied to this ZnO sheet, 
further exposed to a light pattern to form an electro 
static latent image, which was developed with the 
above toner. The obtained powder image was heated at 
the temperature of about 180°C to result in a blue 
image with complete fixing. 

EXAMPLE 23 

Seventy parts of styrene resin (Piccolastic D-100 
manufactured by ESSO Standard Oil Co.) 15 parts of 
stearic acid and 30 parts of 8'-methoxy indolino spiro 
pyrane were mixed and ground by a vibrating mill 
grinder. The said mixture was sufficiently fused and 
cooled to solidify. 
The said solidified material was crushed by a hammer 

mill crusher, and then ground by a jet mill grinder until 
the particle size became 1-50 microns, preferably 5-20 
microns. 
One weight part of the said fine powder (i.e. toner) 

was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25-50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained on the 

insulating layer by the electrophotography process dis 
closed in Japanese Patent Publication No. 23910/1967 
was developed by the above mentioned developing 
agent by means of magnetic brush technique to form a 
toner image. The said toner image was transferred to a 
transferring paper prepared by coating a composition 
obtained by dispersing 20 weight% of styrene-butadien 
copolymer laten as a binder and 0.3 weight% of Dresi 
nate X (trade mark, manufactured by Hercules Co.) as 
an emulsifier and 797 weight % of carboxy polyethyl 
ene polymer (a finelly divided material) as a color 
forming agent (B) in water on a high grade paper 
(50-60 g/m2 until the weight of a dried solid of the said 
material became to 15 g., was heated at about 180°C 
and a portion to which the toner image was transferred 
formed dark blue color, and as the result, a completely 
fixed clear copy was obtained. The said image was not 
vanished at all by strong rubbing. 

EXAMPLE 24 

Seventy parts of styrene resin (Piccolastic D-100 
manufactured by ESSO Standard Oil Co.), 15 parts of 
lacceric acid and 20 parts of 6,6'-diamino spiro (phtha 
lane 1.9' xanthene) were mixed and ground by a 
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34 
vibrating mill grinder. The said mixture was suf 
ficiently fused and cooled to solidify. 
The said solidified material was crushed by a hammer 

mill crusher, and then ground by a jet mill grinder until 
the particle size became 1-50 microns, preferably 5-20 
COS. 

One weight part of the said fine powder (i.e. toner) 
was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25-50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained on an 

insulating layer by the electrophotography process dis 
closed in Japanese Patent Publication No. 23910/1967 
was developed by means of magnetic brush technique 
by the above mentioned developing agent to form a 
toner image. The said toner image was transferred to a 
transferring paper prepared by coating a composition 
obtained by dispersing a solution of 10 parts of phenol 
acetylene polymer in 100 parts of methyl ethyl ketone, 
in a ratio of 5 g/m2 on a high grade paper was heated 
at about 195°C and a portion to which the toner image 
was transferred formed red color, and as the result, a 
completely fixed clear copy was obtained. The said 
image was not vanished at all by strong rubbing with an 
ease. 

EXAMPLE 25 

Seventy parts of styrene resin (Piccolastic D-25, 
manufactured by ESSO Standard Oil Co.), 15 parts of 
lauric acid and 20 parts of 1,1-bis (p-aminophenyl) 
phthalan were mixed and ground by a vibrating mill 
grinder. The said mixture was sufficiently fused and 
cooled to solidify. 
The said solidified material was crushed by a hammer 

mill crusher, and then ground by a jet mill grinder until 
the particle size became 1-50 microns, preferably 5-20 
microns. 
One weight part of the said fine powder (i.e. toner) 

was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrie is 20-75 microns 

preferably 25–50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained by coro 

na-charging and applying a light pattern to a photocon 
ductor composed of selenium vacuum deposited on an 
aluminium plate was developed by the above men 
tioned developing agent to form a toner image. The 
said toner image was transferred to a transferring paper 
prepared by coating a composition obtained by dispers 
ing 20 weight % of styrene-butadiene copolymer latex 
as a binder and 0.3 weight % of Dresinate X (trade 
mark, manufactured by Hercules Co.) as an emulsifier 
and 79.7 weight % of carboxy polyethylene polymer 
hydrolyzed product (a finely divided material) as a 
color forming agent (B) in water on a high grade paper 
(50-60) g/m) until the weight of a dried solid of the 
said material became to 10 g., was heated at about 
160°C and a portion to which the toner image was 
transferred formed purple color, and as the result, a 
completely fixed clear copy was obtained. The said 
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image was not vanished at all by strong rubbing with an 
erase, 

EXAMPLE 26 

Employing the process of EXAMPLE 15, but substi 
tuting for Crystal Violet Lactone (CVL) each N-(2,5- 
dichrophenyl) leuco auramine, N-acetyl auramine, and 
dianisylidene acetone, there were obtained the similar 
result to EXAMPLE 5. 

EXAMPLE 27 

Employing the process of Example 15, but substitut 
ing for styrene resin, each vinyl chloride resin, vinyli 
dene chloride resin, polyethylene, polypropylene, 
epoxy resin, the toner chargable negatively was pro 
duced. There were obtained the similar results to Ex 
ample 15. 

EXAMPLE 28 

Seventy parts of styrene resin (Piccolastic D-125, 
manufactured by ESSO Standard Oil Co.), 15 parts of 
lead caprylate and 20 parts of Crystal Violet Lactone 
(CVL) were mixed and ground by a vibrating mill 
grinder. The said mixture was sufficiently fused and 
cooled to solidify. 
The said solidified material was crushed by a hammer 

mill crusher, and then ground by a jet mill grinder until 
the particle size became 1-50 microns, preferably 5-20 
microns. 
One weight part of the said fine powder (i.e. toner) 

was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25-50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained on an 

insulating layer by an electrophotography process dis 
closed in Japanese Patent Publication No. 23910/1967 
was developed by the above mentioned developing 
agent by means of magnetic brush technique, to form 
a toner image. The said toner image was transferred to 
a transferring paper prepared by coating a composition 
obtained by dispersing 20 weight% of styrene-butadien 
copolymer latex as a binder and 0.3 weight % of Dresi 
nate X (trade mark, manufactured by Hercules Co.) as 
an emulsifier and 797 weight % of carboxy polyethyl 
ene polymer (a finely divided material) as a color form 
ing agent (B) in water on a high grade paper (50-60 
g/m2) until the weight of a dried solid of the said mate 
rial became to 10 g., was heated at abot 90°C and a 
portion to which the toner image was transferred 
formed blue color, and as the result, a completely fixed 
clear copy was obtained. The said image was not van 
ished at all by strong rubbing. 

EXAMPLE 29 

Seventy parts of styrene resin (Piccolastic D-125, 
manufactured by ESSO Standard Oil Co.), 15 parts of 
aluminum stearate (mp. 105°C) and 20 parts of Rhoda 
mine lactone were mixed and ground by a vibrating mill 
grinder. The said mixture was sufficiently fused and 
cooled to solidify. 
The said solidified material was crushed by a hammer 

mill crusher, and then ground by a jet mill grinder until 
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36 
the particle size became 1-50 microns, preferably 5-20 
microns. 
One weight part of the said fine powder (i.e. toner) 

was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25–50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained on an 

insulating layer by the electrophotography process dis 
closed in Japan Patent Publication No. 23910/1967 
was developed by the above mentioned developing 
agent by means of a magnetic brush technique to form 
a toner image. The said toner image was transferred to 
a transferring paper prepared by coating a composition 
obtained by dispersing 20 weight% of styrene-butadien 
copolymer latex as a binder and 0.3 weight % of Dresi 
nate X (trade mark, manufactured by Hercules Co.) as 
an emulsifier and 797 weight % of carboxy polyethyl 
ene polymer (a finely divided material) as a coilor 
forming agent (B) in water on a high grade paper 
(50-60 g/m2) until the weight of a dried solid of the 
said material became to 10 g., was heated at about 
195°C and a portion to which the toner image was 
transferred formed red color, and as the result, a con 
pletely fixed clear coipy was obtained. The said image 
was not vanished at all by strong rubbing. 

EXAMPLE 30 

Seventy parts of styrene resin (Piccolastic D-125 
manufactured by ESSO Standard Oil Co.), 15 parts of 
lead laurate and 20 parts of Malachite Green Lactone 
were mixed and ground by a vibrating mill grinder. The 
said mixture was sufficiently fused and cooled to solid 
ify. The said solidified material was crushed by a ham 
mer mill crusher, and then ground by a jet mill grinder 
until the particle size became 1–50 microns, preferably 
5-20 microns. 
One weight part of the said fine powder (i.e. toner) 

was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25-50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained on an 

insulating layer by the electrophotography process dis 
closed in Japanese Patent Publication No. 23910/1967 
was developed by the above mentioned developing 
agent by means of magnetic brush technique to form a 
toner image. The said toner image was transferred to a 
transferring paper prepared by coating a composition 
obtained by dispersing 20 weight% of styrene-butadien 
copolymer latex as a binder and 0.3 weight % of Dresi 
nate X (trade mark, manufactured by Hercules Co.) as 
an emulsifier and 797 weight % of rosin modified ma 
leic acid polymer (a finely divided material) as a color 
forming agent (B) in water on a high grade paper 
(50-60 g/m2) until the weight of a dried solid of the 
said material became to 5 g., was heated at about 
70°C and a portion to which the toner image was 

transferred formed green color, and as the result, a 
completely fixed clear copy was obtained. The said 
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image was not vanished at all by strong rubbing with a 
rubber eraser. 

EXAMPLE 31 

Seventy parts of styrene resin (Piccolastic D-125, 
manufactured by ESSO Standard Oil Co.), 15 parts of 
lead caprylate, 20 parts of Crystal Violet Lactone 
(CVL) and 10 parts of Erogyl (trade name, available 
from Nippon Erogyl Corp.) were mixed and ground by 
a vibrating mill grinder. The said mixture was suffi 
ciently fused and cooled to solidify. The said solidified 
material was crushed by a hammer mill crusher, and 
then ground by a jet mill grinder until the particle size 
was below 5 microns. 
100 G. of this toner was sufficiently ground in 1 of 

isoper H by an atomizer into the particle size of 1-2 mi 
crons. This concentrated liquid was sufficiently dis 
persed in 21 of Isoper H to prepare a developing agent. 
Then the electrostatic latent image obtained on an 

insulating layer by the electrophotography process dis 
closed in Japanese Patent Publication No. 
24748/19968 was developed by the above mentioned 
developing agent to form a toner image. The said toner 
image was transferred to a transferring paper prepared 
by coating a composition obtained by dispersing 20 
weight % of styrene-butadien copolymer latex as a 
binder and 0.3 weight % of Dresinate X (trade mark, 
manufactured by Hercules Co.) as an emulsifier and 
79.7 weight % of styrene-maleic anhydride copolymer 
hydrolyzed produce (a finely divided material) as a 
color forming agent (B) in water on a high grade paper 
(50-60 g/m) until the weight of a dried solid of the 
said material became to 8 g., was heated at about 
170°C and a portion to which the toner image was 
transferred formed blue color, and as the result, a com 
pletely fixed clear copy was obtained. The said image 
was not vanished at all by strong rubbing with a rubber 
ease. 

EXAMPLE 32 

Seventy parts of styrene resin (Piccolastic D-125, 
manufactured by ESSO Standard Oil Co.), 15 parts of 
lead enanthylate and 20 parts of Crystal Violet Lactone 
(CVL) were mixed and ground by a vibrating mill 
grinder. The said mixture was sufficiently fused and 
cooled to solidify. 
The said solidified material was crushed by a hammer 

mill crusher, and then ground by a jet mill grinder until 
the particle size became 1-50 microns, preferably 5-20 
microns. 
One weight part of the said fine powder (i.e. toner) 

was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25-50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained by coro 

na-charging and applying a light pattern to a photocon 
ductor composed of selenium vacuum deposited on an 
aluminium plate was developed by the above men 
tioned developing agent to form a toner image. The 
said toner image was transferred to a transferring paper 
prepared by coating of a composition obtained by dis 
persing 20 weight % of styrenebutadien copolymer 
latex as a binder and 0.3 weight % of Dresinate. X 
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(trade mark, manufactured by Hercules Co.) as an 
emulsifier and 797 weight % of ethylene maleic anhy 
dride copolymer hydrolyzed product (a finely divided 
material) as a color forming agent (B) in water on a 
high grade paper (50-60 g/m2) until the weight of a 
dried solid of the said material became to 10 g., was 
heated at about 180°C and a portion to which the toner 
image was transferred formed blue color, and as the re 
sult, a completely fixed clear copy was obtained. The 
said image was not vanished at all by strong rubbing 
with a rubber eraser. 

EXAMPLE 33 

Seventy parts of styrene resin (Piccolastic D-100, 
manufactured by ESSO Standard Oil Co.), 10 parts of 
beryllium stearate (mp. 45°C) 20 parts of Crystal Vio 
let Lactone (CVL) were mixed and ground by a vibrat 
ing mill grinder. The said mixture was sufficiently fused 
and cooled to solidify. 
The said solidified material was crushed by a hammer 

mill crusher, and then ground by a jet mill grinder until 
the particle size became 1–50 microns, preferably 5-20 
microns. 
One weight part of the said fine powder (i.e. toner) 

was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25-50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained by coro 

na-charging and applying a light pattern to a photocon 
ductor composed of selenium vacuum deposited on an 
alminium plate was developed by the above mentioned 
developing agent to form a toner image. The said toner 
image was transferred to a transferring paper prepared 
by coating a composition obtained by dispersing 20 
weight % of styrene-butadien copolymer latex as a 
binder and 0.3 weight % of Dresinate X (trade mark, 
manufactured by Hercules Co.) as an emulsifier and 
797 weight% of carboxy polyethylene polymer hydro 
lyzed product (a finely divided material) as a color 
forming agent (B) in water on a high grade paper 
(50-60 g/m2) until the weight of a dried solid of the 
said material became to 7 g., was heated at about 
190°C and a portion to which the toner image was 
transferred formed blue color, and as the result, a com 
pletely fixed clear copy was obtained. The said image 
was not vanished at all by strong rubbing with a rubber 
case. 

EXAMPLE 34 

Seventy parts of styrene resin (Piccolastic D-125, 
manufactured by ESSO Standard Oil Co.), 30 parts of 
lead palmitate (mp. 1 12°C) and 20 parts of Rhodamine 
lactone (RL, available from Hodogaya Chemical Co., 
Ltd.) were mixed and ground by a vibrating mill 
grinder. The said mixture was sufficiently fused and 
cooled to solidify. 
The said solidified material was crushed by a hammer 

mill crusher, and then ground by a jet mill grinder until 
the particle size became 1-50 microns, preferably 5-20 
microns. 
One weight part of the said fine powder (i.e. toner) 

was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
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The particle size of the said carrier is 20-75 microns, 
preferably 25-50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained by coro 

na-charging and applying a light pattern to a photocon 
ducting layer of ZnO-binder was developed by the 
above mentioned developing agent to form a toner im 
age. The said toner image was transferred to a transfer 
ring paper prepared by coating a composition obtained 
by dispersing 20 weight % of styrene-butadien copoly 
mer latex as a binder and 0.3 weight % of Dresinate X 
(trade mark, manufactured by Hercules Co.) as an 
emulsifier and 797 weight% of vinyl methyl ether-ma 
leic anhydride copolymer hydrolyzed product (a finely 
divided material, about 1-3 microns) as a color form 
ing agent (B) in water on a high grade paper (50-60 
g/m2) until the weight of a dried solid of the said mate 
rial became to 10 g., was heated at about 185C and a 
portion to which the toner image was transferred 
formed red color, and as the result, a completely fixed 
clear copy was obtained. The said image was not van 
ished at all by strong rubbing with a rubber eraser, 

EXAMPLE 35 

Seventy parts of vinyl chloride-propylene cololymer, 
20 parts of Crystal Violet lactone (CVL) were mixed 
and ground by a vibrating mill grinder, The said mix 
ture was sufficiently fused and cooled to solidify, 
The said solidified material was crushed by a hammer 

mill crusher, and then ground by a jet mill grinder until 
the particle size became l-50 microns, preferably 5-20 
microns, 
One weight part of the said fine powder (i.e., toner) 

was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e., earrier, 
The particle size of said carrier is 20-75 microns, 

preferably 25-50 microns, 
The carrier was positively eharged and the toner was 

charged negatively in the mixture of the said earrier 
and toner, i.e. a developing agent, 
Then the electrostatie latent image obtained on an 

insulating layer by means of the electrophotography 
process disclosed in Japan Patent Publication Ne, 
23910/1967 was developed by the above mentioned 
developing agent to form a toner image, The said toner 
image was transferred to a transferring paper prepared 
by eeating a composition obtained by dispersion 20 
weight% of styrene-butadien eopolymer latex as binder 
and 0.3 weighth of Dresinate X (trade mark, manufae 
tured by Hereules Co.) as an emulsifier and 797 weight 
% of phenol-aeetylene polymer (a finely divided mate 
rial) as a eolor forming agent (B) in water on a high 
grade paper (50-60 g/m2) until the Weight of a dried 
Selid of the said material beeane to 3 g was heated at 
about 80°C and a portion to which the toner image 
was transferred formed blue eeler, and as the result, a 
completely fixed eleaf eepy was ebtained. The said 
image was net vanished at all by strong rubbing with a 
rubber eraser, 

EXAMPLE 36 
Seventy parts ef styrene resin (Pieeelastie D-125, 

manufactured by ESSO Standard Oil C6), 15 parts of 
lead trideeylate and 30 parts of 'methey indeline 
spirepyran were mixed and ground by a vibrating mill 
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40 
grinder. The said mixture was sufficiently fused and 
cooled to sollidify. 
The said solidified material was crushed by a hammer 

mill crusher, and then ground by a jet mill grinder until 
the particle size became -50 microns, preferably 5-20 
microns. 
One weight part of the said fine powder (i.e., toner) 

was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier, 
The particle size of the said carrier is 20-75 microns, 

preferably 25-50 microns. . . . . . . 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. : 
Then the electrostatic latent image obtained on an 

insulating layer by the electrophotography process dis 
closed in Japanese Patent Publication No. 23910/1967 
was developed by the above mentioned developed 
agent by means of magnetic brush technique, to form 
a toner image. The said toner image was transferred to 
a transferring paper prepared by coating a composition 
obtained by dispersing 20 weight% of styrene-butadien 
copolymer latex as a binder and 0.3 weight% of Dresi 
nate % (trade mark, manufactured by Hercules Co.) as 
an emulsifier and 79.7 weight 9% of carboxy polyethyl. 
ene polymer hydrolyzed product (a finely divided ma 
terial) as a color forming agent (B) in water on a high 
grade paper (50-60 g/m2) until the weight of a dried 
solid of the said material became to 10 g, was heated 
at about 180°C and a portion to which the toner image 
was transferred formed dark blue color, and as the re 
sult, a completely fixed clear copy was obtained, The 
said image was not vanished at all by strong rubbing 
with a rubber eraser, 

EXAMPLE 37 

70 Parts of styrene resin(Piecelastie D-125), 15 parts 
of lead palmitate, 20 parts of 6,6'-diamine spire 
(phthalan 1,9'-(xanthene) and 10 parts of Erogyl Ne, 
200 (trade name, siliea available from Nippon Erogyl 
Corp.) were mixed and ground by a vibrating mill 
grinder, The mixture was uniformly fused and eeeled 
to solidify, The solidified material was crushed by a 
hammer mill, and then ground by a jet mill grinder inte 
the partiele size below about 5 mierens, The toner 00 
g, was mixed uniformly and with l l of isopar H (trade 
name) in an attrator, into the toner partiele size of 1-2 
mierens. This eeneentrated liquid 50 ml, was unifermly 
dispersed and in 2 l, of sapar H (trade name) te pre 
pare a developing agent. 
A polyethylene terephthalate film undereoated with 

gelatine (100 mierons thiek) was subjected te a een= 
duetizing treatment with a quartenary ammenium pely 
E. vailable as trade name CP-261 frem Calgen 6rp. 
An 8% solution of brominated pelyvinyl earbazele 

and phenel aeetene pelyner at a ratie af 10 parts and 
7 parts; in a meneehlerebenzene was applied en the 
e6nduetized eeating layer by a feller te ferm an addi: 
tienal eeating ef about 3–4 g/m2. 
The pheteeenduetive film was eharged by a eerena 

diseharging, and then, expesed te a light pattern te 
ferm an eleetrestatie latent image, which was dene: 
leped by the tener thus fermed. The tener image eb 
tained was heated te result in a fed image with een= 
plete fixing. The resultant image was het vanished 
when fubbed strengly with a rubber eraser. 
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EXAMPLE 38 
Seventy parts of styrene resin (piccolastic D-125, 

manufactured by ESSO Standard Oil Co.), 15 parts of 
lead caprylate, and 20 parts of 1,1-bis(p-aminophenyl) 5 
phthalan were mixed and ground by a vibrating mill 
grinder. The said mixture was sufficiently fused and 
cooled to solidify. 
The said solidified material was crushed by a hammer 

mill crusher, and then ground by a jet mill grinder until 10 
the particle size became 1-50 microns, preferably 5-20 
COS. 

One weight part of the said fine powder (i.e. toner) 
was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 15 
The particle size of the said carrier is 20-75 microns, 

preferably 25-50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained by coro 

na-charging and applying a light pattern to a photocon 
ductor composed of selenium vacuum deposited on an 
aluminum plate was developed by the above mentioned 
developing agent to form a toner image. The said toner 
image was transferred to a transferring paper prepared 
by coating a composition obtained by dispersing 20 
weight % of styrene-butadien copolymer latex as a 
binder and 0.3 weight % of Dresinate X (trade mark, 30 
manufactured by Hercules Co.) as an emulsifier and 
79.7 weight % of carboxy polyethylene polymer (a 
finely divided material) as a color forming agent (B) in 
water on a high grade paper (50-60 g/m2) until the 
weight of a dried solid of the said material became to 35 
10 g., was heated at about 180°C and a portion to 
which the toner image was transferred formed purple 
color, and as the result, a completely fixed clear copy 
was obtained. The said image was not vanished at all by 
strong rubbing with a rubber eraser. 40 

EXAMPLE 39 

Employing the process of Example 28, but substitut 
ing for Crystal Violet lactone (CVL), each N-(2,5- 
dichlorophenyl) leuco-auramine, N-acetylauramine, 45 
and dianisylidene acetone, there were obtained a simi 
lar result to Example 28. 

EXAMPLE 40 

Employing the process of Example 28, but substitut- 50 
ing for styrene resin, each vinyl chloride resin, vinyli 
dene chloride resin, polyethylene, polypropylene, 
epoxy resin and vinsol resin, the negative chargable 
toner was produced. There were obtained a result simi 
lar to Example 28. 

20 

25 

55 

EXAMPLE 41 

70 parts of styrene resin (available as a trade name, 
Piccolastic D-125, from ESSO Standard Oil), 15 parts 
of glycerine ester of stearic acid (mp. 72°C), 20 parts 
of Crystal Violet lactone (CVL) and 5 parts of Erogyl 
(trade name, silica available from Nippon Erogyl) were 
mixed and ground by a vibrating mill grinder. The mix 
ture was uniformly melted and cooled to salidify. The 65 
solidified material was crushed by a hammer mill 
crusher, and then ground by a jet mill grinder into the 
particle size below 5 microns. 

60 
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100 G. of the formed toner was mixed with l l of Iso 

par H by an attrator. This concentrated liquid was dis 
persed in 2 l. of Isopar H to prepare a developing agent. 
An electrostatic latent image on an insulating layer, 

obtained by the process disclosed in Japan Patent Pub 
lication No. 23910/1967 was developed by the devel 
oping agent obtained above, to form a toner image. The 
toner image was transferred to a tradeferring paper 
prepared by coating a composition obtained by dispers 
ing 20 weight % of styrene-butadiene copolymer latex 
as a binder, 0.3 weigh % of Dresinate X (trade name, 
manufactured by Hercules) as an emulsifier, and 79.7 
weight% of phenol aldehyde polymer (a finely divided 
material of about 1-3 microns) as a color forming 
agent (B) in water on a high grade paper (50-60 g/m2) 
to form a dried coating of 8 g. per square meter. 
The transferred image was heated at about 180°C to 

result in a blue clear image on the portion where the 
toner image was transferred. The resultant image was 
not vanished when rubbed vigorously with a rubber 
eraser. 

EXAMPLE 42 
Seventy parts of styrene resin (Piccolastic D-125, 

manufactured by ESSO Standard Oil Co.), 15 parts of 
glycole ester of stearic acid (m.p. 75°C) and 20 parts 
of Rhodamine lactam were mixed and ground by a vi 
brating mill grinder. The said mixture was sufficiently 
fused and cooled to solidify. - 
The said solidified material was crushed by a hammer 

mill crusher, and then ground by a jet mill grinder until 
the particle size became 1-50 microns, preferably 5-20 
microns. 
One weight part of the said fine powder (i.e. toner) 

was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25–50 microns. - 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained on an 

insulating layer by the process disclosed in Japanese 
Patent Publication No. 23910/1967 was developed by 
the above mentioned developing agent by means of 
magnetic brush technique to form a toner image. The 
said toner image was transferred to a transferring paper 
prepared by coating a composition obtained by dispers 
ing 20 weight % of styrenebutadien copolymer latex as 
a binder and 0.3 weight% of Dresinate X (trade name, 
manufactured by Hercules Co.) as an emulsifier and 
79.7 weight % of phenol acetylene polymer (a finely 
divided material) as a color forming agent (B) in water 
on a high grade paper (50-60 g/m2) until the weight of 
a dried solid of the said material became to 15 g., was 
heated at about 180°C and a portion to which the toner 
image was transferred formed red color, and as the re 
sult, a completely fixed clear copy was obtained. The 
said image was not vanished at all by strong rubbing 
with a eraser. 

EXAMPLE 43 

Seventy parts of styrene resin (Piccolastic D-125, 
manufactured by ESSO Standard Oil Co.), 15 parts of 
methyl behenate and 20 parts of Malachite Green lac 
tone were mixed and ground by a vibrating mill grinder. 
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The said mixture was sufficiently fused and cooled to 
solidify. 
The said solidified material was crushed by a hammer 

mill crusher, and then ground by a jet mill grinder until 
the particle size became 1-50 microns, preferably 5-20 5 
microns. 
One weight part of the said fine powder (i.e. toner) 

was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 10 

preferably 25-50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained on an 15 

insulating layer by electrophotography process dis 
closed in Japanese Patent Publication No. 23910/1967 
was developed by the above mentioned developing 
agent by means of magnetic brush technique, to form 
a toner image. The said toner image was transferred to 
a transferring paper prepared by coating a composition 
obtained by dispersing 20 weight% of styrene-butadien 
copolymer latex as a binder and 0.3 weight% of Dresi 
nate X (trade name, manufactured by Hercules Co.) as 
an amulsifier and 79.7 weight % of rosin modified ma 
leic acid polymer (a finely divided material) as a color 
forming agent (B) in water on a high grade paper 
(50-60 g/m2) until the weight of a dried solid of the 
said material became to 10 g., was heated at about 
170°C and a portion to which the toner image was 
transferred formed green color, and as the result, a 
completely fixed clear copy was obtained. The said 
image was not vanished at all by strong rubbing with a 
rubber eraser. 

EXAMPLE 44 

70 parts of styrene resin (available as trade name, 
Piccolastic D-125 from ESSO Standard Oil), 15 parts 
of ethyl behenate, 20 parts of Crystal Violet lactone 
(CVL) and 10 parts of Aerosil No. 200 (trade name, 
silica available from Nippon Aerosil) were mixed and 
ground by a vibrating mill grinder. 
The mixture was uniformly fused and cooled to solid 

ify. 
The solid material was crushed by a hammer mill 

crusher, and then ground by a jet mill grinder into the 
toner particle size below 5 microns. 
100 G. of the toner was sufficiently ground with 1 . 

of Isopar H by an attrator to form a concentrated devel 
oping liquid containing toner of 1-2 micron in size. 
This concentrated liquid was dispersed in 2 l. of Isopar 
H to prepare a developing agent. 
A polyethylene terephthalate film (100 micron 

thick) undercoated with gelatine was subjected to a 
conductizing treatment with quaternary ammonium 
polymer (available as trade name, CP-261, from Cal 
gon Corp.) and sufficiently dried. 
A 5% solution of polyvinylcarbazole sensitized with 

Crystal Violet in monochlorobenzone was additionally 
applied to the sheet to form a photoconductive coating. 
Further, to this photoconductive sheet was a 6% solu 
tion of chlorinated polyvinylcarbazole 10 parts, styrene 
maleic anhydride copolymer product 8 parts in mono- 65 
chlorobenzene applied by a roller to form a coating of 
4-6 g/m2. This photoconductive sheet was uniformly 
charged by corona discharging, and exposed to alight 

44 
pattern to form an electrostatic latent image, which was 
developed by the toner. The obtained toner image was 
heated to result in a blue image with complete fixture. 
The resultant image could not be vanished when 
rubbed with a eraser. . . . . . . . . . . 

EXAMPLE 45 
Seventy parts of styrene resin (Piccolastic D-125, 

manufactured by ESSO Standard Oil Co.), 15 parts of 
phenyl arachate end, 20 parts of Crystal Violet Lactone 
(CVL) were mixed and ground by a vibrating mill 
grinder. The The said mixture was sufficiently fused 
and cooled to solidify. 
The said solidified material was crushed by a hammer 

mill crusher, and then ground by a jet mill grinder until 
the particle size became 1–50 microns, preferably 5-20 
microns. 
One weight part of the said fine powder (i.e. toner) 

was mixed with 3-30 weight parts, preferaby 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25-50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained by coro 

na-discharging and applying a light pattern to a photo 
conductor composed of selenium vacuum deposited on 
an aluminum plate was developed by the above men 
tioned developing agent to form a toner image. The 
said toner image was transferred to a transferring paper 
prepared by coating a composition obtained by dispers 
ing 20 weight% of styrene-butadien copolymer latex as 
a binder and 0.3 weight % of Dresinate X (trade mark, 
manufactured by Hercules Co.) as an emulsifier and 
79.7 weight% of ethylene-maleic anhydride copolymer 
hydrolyzed product (a finely divided material) as a 
color forming agent (B) in water on a high grade paper 
(50-60 g/m2) until the weight of a dried solid of the 
said material became to 7 g., was heated at about 
180°C and a portion to which the toner image was 
transferred formed blue color, and as the result, a com 
pletely fixed clear copy was obtained. The said image 
was not vanished at all by strong rubbing with an 
era.Se. 

EXAMPLE 46 

70 parts of styrene resin (Piccolastic D-100, available 
from ESSO Standard Oil Co.) 30 parts of glycol stea 
rate (mp. 75°C) and 20 parts of Crystal Violet lactone 
(CVL) were mixed and ground in a vibrating mill 
crusher. The mixture was uniformly melted and cooled 
into solid. 
The solid material was crushed by a hammer mill 

crusher, and then ground by a jet mill grinder into the 
particle size of 1-50 microns, preferably, 5-20 mi 
COS. 

One weight part of the said fine powder (i.e. toner) 
was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25–50 microns. ; ' . - 

The carrier was positively charged and the toner was 
charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image was produced on 

a photoconductive member by uniform corona 
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charging and applying a light pattern to the photocon 
ductive member composed of selenium vacuum depos 
ited on an alminium plate. 
A solution of carboxy polyethylene polymer hydro 

lyzed product 5 parts, and polyvinyl butylate 5 parts in 
100 parts of methyl ethyl ketone was applied to a base 
paper undercoated of 3 g/m2 with 2% aqueous solution 
of sodium alginate, to form a coating of 7 g/m2. 
The thus produced latent image was transferred to 

the electrostatic recording paper above produced, and 
developed by the above developing agent. 
The toner image was heated at about 180°C to form 

blue color. The resultant image was clear with com 
plete fixture. The image could not be vanished at all 
when rubbed strongly with an eraser. 

EXAMPLE 47 

Seventy parts of styrene resin (Piccolastic D-125, 
manufactured by ESSO Standard Oil Co.), 10 parts of 
glycols stearate (mp. 75°C) and 20 parts of Rhodamine 
lactone (available from Hodogaya Chemical Co., Ltd.) 
were mixed and ground by a vibrating mill grinder. The 
said mixture was sufficiently fused and cooled to solid 
ify. 
The said solidified material was crushed by a hammer 

mill crusher, and then ground by a jet mill grinder until 
the particle size became 1–50 microns, preferably 5-20 
microns. 
One weight part of the said fine powder (i.e. toner) 

was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25-50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained by coro 

na-charging and applying a light pattern to a photocon 
ductor layer comprising ZnO-binder was developed by 
the above mentioned developing agent to form a toner 
image. The said toner image was transferred to a trans 
ferring paper prepared by coating a composition ob 
tained by dispersing 20 weight % of styrene-butadien 
copolymer latex as a binder and 0.3 weight% of Dresi 
nate X (trade name, manufactured by Hercules Co.) as 
an emulsifier and 79.7 weight % of vinyl methyl ether 
- maleic anhydride copolymer hydrolyzed product (a 
finely divided material of about 1-3 micron in size) as 
a color forming agent (B) in water on a high grade 
paper (50-60 g/m2) until the weight of a dried solid of 
the said material became to 10 g., was heated at about 
185°C and a portion to which the toner image was 
transferred formed red color, and as the result, a com 
pletely fixed clear copy was obtained. The said image 
was not vanished at all by strong rubbing with an 
erase. 

EXAMPLE 48 

Seventy parts of vinyl chloride-propylene (70 : 30 
molar %) copolymer, 20 parts of glycol palmitate and 
20 parts of Crystal Violet Lactone (CVL) were mixed 
and ground by a vibrating mill grinder. The said mix 
ture was sufficiently fused and cooled to solidify. 
The said solidified material was crushed by a hammer 

mill crusher, and then ground a jet mill grinder until the 
particle size became 1–50 microns, preferably 5-20 
microns. 
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46 
One weight part of the said fine powder (i.e. toner) 

was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25-50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained on an 

insulating layer by the electrophotography process dis 
closed in Japanese Patent Publication No. 23910/1967 
was developed by the above mentioned developing 
agent by means of magnetic brush technique to form a 
toner image. The said toner image was transferred to a 
transferring paper prepared by coating a composition 
obtained by dispersing 20 weight% of styrene-butadien 
copolymer latex as a binder and 0.3 weight % of Dresi 
nate X (trade mark, manufactured by Hercules Co.) as 
an emulsifier and 79.7 weight % of phenolacetylene 
polymer is finely divided material) as a color forming 
agent (B) in water on a high grade paper (50-60 g/m2) 
until the weight of a dried solid of the said material be 
came to 10 g., was heated at about 180°C and a portion 
to which the toner image was transferred formed blue 
color, and as a result, a completely fixed clear copy was 
obtained. The said image was not vanished at all by 
strong rubbing with an eraser. 

EXAMPLE 49 

Seventy parts of styrene resin (Piccolastic D-100, 
manufactured by ESSO Standard Oil Co.), 15 parts of 
ethyl arachate and 30 parts of 8'-methoxy indolino 
spiropyran were mixed and ground by a vibrating mill 
grinder. The said mixture was sufficiently fused and 
cooled to solidify. 
The said solidified material was crushed by a hammer 

mill crusher, and then ground a jet mill grinder until the 
particle size became 1–50 microns, preferably 5-20 mi 
COS 

One weight part of the said fine powder (i.e. toner) 
was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25-50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained on an 

insulating layer by the electrophotograpy process dis 
closed in Japanese Patent Publication No. 23910/1967 
was developed by the above mentioned developing 
agent by means of magnetic brush technique to form a 
toner image. The said toner image was transferred to a 
transferring paper prepared by coating a composition 
obtained by dispersing 20 weight% of styrene-butadien 
copolymer latex as a binder and 0.3 weight% of Dresi 
nate X (trade mark, manufactured by Hercules Co.) as 
an emulsifier and 79.7 weight % of carboxy polyethyl 
ene polymer hydrolyzed product (a finely divided ma 
terial) as a color forming agent (B) in water on a high 
grade paper (50-60 g/m2) until the weight of a dried 
solid of the said material became to 10 g., was heated 
at about 80°C and a portion to which the toner image 
was transferred formed dark blue color, and as the re 
sult, a completely fixed clear copy was obtained. The 
said image was not vanished at all by strong rubbing 
with an eraser. 
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EXAMPLE 50 

Seventy parts of styrene resin (Piccolastic D-125, 
manufactured by ESSO Standard Oil Co.), 15 parts of 
phenyl palmitate and 20 parts of 6,6'-diamino spiro 
(phthalan 1,9'-xanthene were mixed and ground by a 
vibrating mill grinder. The said mixture was sufficiently 
fused and cooled to solidify. 
The said solidified material was crushed by a hammer 

mill crusher, and then ground by a jet mill grinder until 
the particle size became 1–50 microns, preferably 5-20 
microns. 
One weight part of the said fine powder (i.e. toner) 

was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25-50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained on an 

insulating layer by the electrophotography process dis 
closed in Japanese Patent Publication No. 23910/1967 
was developed by the above mentioned developing 
agent by means of magnetic brush technique to form a 
toner image. The said toner image was transferred to a 
transferring paper prepared by coating a composition 
obtained by dispersing 20 weight% of styrene-butadien 
copolymer latex as a binder and 0.3 weight% of Dresi 
nate X (trade mark, manufactured by Hercules Co.) as 
an emulsifier and 79.7 weight % of phenol acetylene 
polymer (a finely divided material of about 1-3 micron 
in size) as a color forming agent (B) in water on a high 
grade paper (50-60 g/m2) until the weight of a dried 
solid of the said material became to 10 g., was heated 
at about 195°C and a portion to which the toner image 
was transferred formed red color, and as the result, a 
completely fixed clear copy was obtained. The said 
image was not vanished at all by strong rubbing with an 

St. 

EXAMPLE 5 

Seventy parts of styrene resin (Piccolastic D-125, 
manufactured by ESSO Standard Oil Co.), 15 parts of 
methyl melissinate and 20 parts of 1,1-bis (p- 
aminophenyl) phthalan were mixed and ground by a 
vibrating mill grinder. The said mixture was sufficiently 
fused and cooled to solidify. 
The said solidified material was crushed by a hammer 

mill crusher, and then ground by a jet mill grinder until 
the particle size became 1-50 microns, preferably 5-20 
microns. 
One weight part of the said fine powder (i.e. toner) 

was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25–50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained by coro 

na-charging and applying a light pattern to a photocon 
ductor composed of selenium vacuum deposited on an 
alminium plate was developed by the above mentioned 
developing agent to form a toner image. The said toner 
image was tranferred to a transferring paper prepared 
by coating a composition obtained by dispersing 20 
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weight % of styrene-butadien copolymer latex as a 
binder and 0.3 weight % of Dresinate X (trade mark, 
manufactured by Hercules Co.) as an emulsifier and 
79.7 weight % of carboxy polyethylene polymer (a 
finely divided material) as a color forming agent (B) in 
water on a high grade paper (50-60 g/m2) until the 
weight of a dried solid of the said material became to 
10 g., was heated at about 160°C and a portion to 
which the toner image was transfered formed purple 
color, and as the result, a completely fixed clear copy 
was obtained. The said image was not vanished at all by 
strong rubbing with an eraser. 

EXAMPLE 52 

Employing the process of Example 41, except of us 
ing, each, N-(2.5-dichlorophenyl) leuco-auramine, N 
acetyl auramine, dianisylidene acetone in place of 
Crystal Violet lactone (CVL), there were obtained the 
results similar to Example 41. 

EXAMPLE 53 

Employing the process of Example 41, except of 
using each vinyl chloride, vinylidene chloride, polyeth 
ylene, polypropylene, epoxy resin, and vinsol resin in 
place of styrene resin, there were produced the toner 
negatively chargeable. There were obtained a result 
similar to Example 41. 

EXAMPLE 54 

Seventy parts of styrene resin (Piccolastic D-100, 
manufactured by ESSO Standard Oil Co.), 15 parts of 
lauric amide 20 parts of Crystal Violet Lactone (CVL) 
were mixed and ground by a vibrating mill grinder. The 
said mixture was sufficiently fused and cooled to solid 
ify. 
The said solidified material was crushed by a hammer 

mill crusher, and then ground a jet mill grinder until the 
particle size became 1-50 microns, preferably 5-20 mi 
COS. 

One weight part of the said fine powder (i.e. toner) 
was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25–50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained on an 

insulating layer by the elctrophotography process dis 
closed in Japanese Patent Publication No. 23910/1967 
was developed by the above mentioned developing 
agent to form a toner image. The said toner image was 
transferred to a transferring paper prepared by coating 
a composition obtained by dispersing 20 weight % of 
styrene-butadien copolymer latex as a binder and 0.3 
weight% of Dresinate X (trade mark, manufactured by 
Hercules Co.) as an emulsifier and 79.7 weight % of 
phenol aldehyde polymer (a finely divided material of 
about 1-3 micron in size) as a color forming agent (B) 
in water on a high grade paper (50-60 g/m2) until the 
weight of a dried solid of the said material became to 
6 g., was heated at about 205C and a portion to which 
the toner image was transferred formed blue color, and 
as the result, a completely fixed clear copy was ob 
tained. The said image was not vanished at all by strong 
rubbing with an eraser. 
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EXAMPLE 55 

Seventy parts of styrene resin (Piccolastic D-125, 
manufactured by ESSO Standard Oil Co.), 15 parts of 
lauric anilide and 20 parts of Rhodamine lactone were 
mixed and ground by a vibrating mill grinder. The said 
mixture was sufficiently fused and cooled to solidify. 
The said solidified material was crushed by a hammer 

mill crusher, and then ground by a jet mill grinder until 
the particle size became 1–50 microns, preferably 5-20 
microns. 
One weight part of the said fine powder (i.e. toner) 

was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25-50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained on an 

insulating layer by the electrophotography process dis 
closed in Japanese Patent Publication No. 23910/1967 
was developed by the above mentioned developing 
agent by means of magnetic brush technique to form a 
toner image. The said toner image was transferred to a 
transferring paper prepared by coating a composition 
obtained by dispersing 20 weight% of styrene-butadien 
copolymer latex as a binder and 0.3 weight % of Dresi 
nate X (trade mark, manufactured by Hercules Co.) as 
an emulsifier, and 79.7 weight % of phenol acetylene 
polymer (a finely divided material) as a color forming 
agent (B) in water on a high grade paper (50-60 g/m2) 
until the weight of a dried solid of the said material be 
came to 10 g., was heated at about 180°C and a portion 
to which the toner image was transferred formed red 
color, and as the result, a completely fixed clear copy 
was obtained. The said image was not vanished at all by 
strong rubbing with an eraser. 

EXAMPLE 56 

Seventy parts of styrene resin (Piccolastic D-125. 
manufactured by ESSO Standard Oil Co.), 15 parts of 
lauric methyl amide, 20 parts of Malachite Green lac 
tone and 10 parts of Erogyl No. 200 (trade name, silica 
available from Nippon Erogyl) were mixed and ground 
by a vibrating mill grinder. The said mixture was suffi 
ciently fused and cooled to solidify. 
The said solidified material was crushed by a hammer 

mill crusher, and then ground by a jet mill grinder into 
the toner particle size below 5 microns. 

100 G. of the toner was mixed and ground with li of 
Isopar H by an attritor to prepare a concentrated devel 
oping liquid containing the toner of 1-2 microns in size. 
The liquid 50 ml. was dispersed in 21 of isopar H to pre 
pare a developing agent. 
To a base paper undercoated with an aqueous 2%. So 

lution of sodium aiginate at a ratio of 3 g/m’ was a liq 
uid comprising 5 parts of rosin modified maleic acid 
polymer, 5 parts of polyvinylbutylate and 100 parts of 
methyl ethyl ketone applied to form a coating of 7 
g/m. 
On the obtained electrostatic recording paper was 

the electrostatic latent image obtained on an insulating 
layer by the electrophotography process disclosed in 
Japanese Patent Publication No. 23910/1967, trans 
ferred, and developed by the developing agent pro 
duced as above. The afforded toner image was heated 
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to form green color to result in a clear copy with com 
plete fixing. The resultant image was not vanished 
when rubbed strongly with an eraser, 

EXAMPLE 58 

Seventy parts of styrene resin (Piccolastic D-125, 
manufactured by Esso Standard Oil Co.), 15 parts of 
stearic acid amide, 20 parts of Crystal Violet Lactone 
(CVL), and 10 parts of Erogyl No. 200 (Silica powder, 
manufactured by Nippon Erogyl Co.) were mixed and 
ground by a vibrating mill grinder. The resulting mix 
ture was sufficiently fused and cooled to solidify. The 
solidified material was crushed by a hammer mill 
crusher and then ground by a jet mill grinder until a 
particle size became less than 5 microns to form a 
toner. The concentrated developing liquid containing 
a toner of 1-2 microns of the particle size was pro 
duced by mixing sufficiently 100 g. of the toner and 1 
litre of Isopar H, a developing liquid was prepared by 
dispersing 50 ml. of the concentrated developing liquid 
in 2 litre of Isopar H. . 
Then, the electrostatic latent image obtained by 

corona-charging and applying a light pattern to a pho 
toconductor composed of selenium vacuum deposited 
on an alminium plate was developed by the above men 
tioned developing agent to form a toner image. The 
toner image was transferred to a transferring paper pre 
pared by coating a composition obtained by dispersing 
20 weight % of styrene-butadienecopolymer latex as a 
binder and 0.3 weight 76 of Dresinate X (trade mark 
manufactured by Hercules Co.) as an emulsifier and 
79.7 weight % of the hydrolyzed product of ethylene 
maleic anhydride copolymer (finely divided material) 
as a color forming agent (B) in water on a high grade 
paper (50-60 g/m) until the weight of a dried solid of 
the said material became 10 g/m, and was heated at 
about 200 C, and the portion to which the toner image 
was transferred formed blue color, and as the result a 
completely fixed clear copy was obtained. 

EXAMPLE 59 

Seventy parts of styrene resin (Piccolastic D-100, 
manufactured by Esso Standard Oil Co.), 30 parts of 
Crystal Violet Lactone (CVL) were mixed and ground 
by a vibrating mill grinder. The said mixture was suffi 
ciently fused and cooled to solidify. The said solidified 
material was crushed by a hammer mill crusher, and 
then ground by a jet mill grinder until the particle size 
became 1-50 microns, preferably 5-20 microns. 
One weight part of the said fine powder (i.e. toner) 

was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder i.e. carries. 
The particle size of the said carrier is 20-75 microns, 

preferably 25-50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then, the electrostatic latent image obtained by 

corona-charging and applying a light pattern to a pho 
toconductor composed of selenium vacuum deposited 
on an alminium plate was developed by the above men 
tioned developing agent to form a toner image. The 
said toner image was transferred to a transferring paper 
prepared by coating a composition obtained by dispers 
ing 20 weight% of styrene-butadien copolymer latex as 
a binder and 0.3 weight% of Dresinate X (trade mark, 
manufactured by Hercules Co.) as an emulsifier and 



3,880,656 
5. 

79.7 weight % of carboxy polyethylene polymer (a 
finely divided material) as a color forming agent (B) in 
water on a high grade paper (50-60 g/m) until the 
weight of a dried solid of the said material became to 
10 g/m, was heated at about 190° C and a portion to 
which the toner image was transferred formed blue 
color, and as the result, a completely fixed clear copy 
was obtained. The image was not vanished at all by 
strong rubbing. 

EXAMPLE 60 

Seventy parts of styrene resin (Piccolastic D-125, 
manufactured by Esso Standard Oil Co.), 70 parts of 
caprylicmethyl amide (m.p. 57° C) and 20 parts of 
Rhodamine Lactone (RL, manufactured by Hodogaya 
Kagaku Co.) were mixed and ground by a vibrating mill 
grinder. The said mixture was sufficiently fused and 
cooled to solidify. The said solidified material was 
crushed by a hammer mill crusher, and then ground by 
a jet mill grinder until the particle size became 1–50 mi 
crons, preferably 5-20 microns. 
One weight part of the said fine powder (i.e. toner) 

was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25-50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained by coro 

na-charging and applying a light pattern to a photocon 
ductor of ZnO-binder system was developed by the 
above mentioned developing agent to form a toner im 
age. The said toner image was transferred to a transfer 
ring paper prepared by coating a composition obtained 
by dispersing 20 weight % of styrenebutadien copoly 
mer latex as a binder and 0.3 weight % of Dresinate X 
(trade mark, manufactured by Hercules Co.) as an 
emulsifier and 79.7 weight% of the hydrolyzed product 
of vinyl methyl ether-moleic anhydride (a finely di 
vided material, particle size 1-8 microns) as a color 
forming agent (B) in water on a high grade paper 
(50-60 g/m) until the weight of a dried solid of the 
said material became to 10 g., was heated at about 180 
C and a portion to which the toner image was trans 
ferred formed red color, and as the result, a completely 
fixed clear copy was obtained. The said image was not 
vanished at all by strong rubbing. 

EXAMPLE 61 

Seventy parts of vinyl chloride-propylene copolymer 
(70:30 mol%), 70 parts of palmitic amide, and 20 parts 
of Crystal Violet Lactone (CVL) were mixed and 
ground by a vibrating mill grinder. The said mixture 
was sufficiently fused and cooled to solidify. The solidi 
fied material was crushed by a hammer mill crusher, 
and then ground by a jet mill grinder until the particle 
size became 1-50 microns, preferably 5-20 microns. 
One weight part of the said fine powder (i.e. toner) 

was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25-50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. developing agent. 
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Then the electrostatic latent image on an insulating 

layer obtained by an electrophotographic process men 
tioned in Japanese Patent Publication No. 23910/1967 
was developed by the above mentioned developing 
agent and a magnetic brushing technic to form a toner 
image. The said toner image was transferred to a trans 
ferring paper prepared by coating a composition ob 
tained by dispersing 20 weight % of styrenebutadien 
copolymer latex as a binder and 0.3 weight % of Dresi 
nate X(trade mark, manufactured by Hercules Co.) as 
an emulsifier and 79.7 weight % of phenol acetylene 
polymer (a finely divided material) as a color forming 
agent (B) in water on a high grade paper (50-60 g/m) 
until the weight of a dried solid of the said material be 
came to 10 g., was heated at about 180°C and a portion 
to which the toner image was transferred formed violet 
color, and as the result, a completely fixed clear copy 
was obtained. The said image was not vanished at all by 
strong rubbing. 

EXAMPLE 62 

Seventy parts of styrene resin (Piccolastic D-125), 15 
parts of behenic amide, and 30 parts of 8'-methoxy in 
dolins spiropyrane were mixed and ground by a vibrat 
ing mill grinder. The said mixture was sufficiently fused 
and cooled to solidify. The said solidified material was 
crushed by a hammer mill crusher and then ground by 
a jet mill grinder until the particle size became 1-50 mi 
crons, preferably 5-20 microns. 
One weight part of the said fine powder (i.e. toner) 

was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25–50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the carrier and the 
toner, i.e. a developing agent. 
Then the electrostatic latent image on an insulating 

layer obtained by an electrophotography process men 
tioned in Japanese Patent Publication No. 28910/1967 
was developed by the above mentioned developing 
agent and a magnetic brushing technic to form a toner 
image. The said toner image was transferred to a trans 
ferring paper prepared by coating a composition ob 
tained by dispersing 20 weight % of styrene-butadien 
copolymer latex as a binder and 0.3 weight% of Dresi 
nate X (trade mark, manufactured by Hercules Co.) as 
an emulsifier and 797 weight% of the hydrolyzed prod 
uct of carboxy polyethylene polymer (a finely divided 
material) as a color forming agent (B) in water on a 
high grade paper (50-60 g/m) until the weight of a 
dried solid of the said material became to 10 g., was 
heated at about 180°C and a portion to which the toner 
image was transferred formed bluish black color, and 
as the result, a completely fixed clear copy was ob 
tained. 

EXAMPLE 63 

Seventy parts of styrene resin (Piccolastic D-125), 15 
parts of palmitic anilide, and 20 parts of 6.6'-diamins 
spiro (phthalan 1.9-Xanthene) were mixed and 
ground by a vibrating mill grinder. The said mixture 
was sufficiently fused and cooled to solidify. The said 
solidified material was crushed by a hammer mill 
crusher, and then ground by a jet mill grinder until the 
particle size became 1-50 microns, preferably 5-20 mi 
COS. 
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One weight part of the fine powder (i.e. toner) was 
mixed with 3-30 weight parts, preferably 5-10 weight 
parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25-50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image on an insulating 

layer obtained by an electrophotography process men 
tioned in Japanese Patent Publication No. 23910/1967 
was developed by the above mentioned developing 
agent to form a toner image. The said toner image was 
transferred to a transferring paper prepared by coating 
a composition obtained by dispersing 20 weight % of 
styrene-butadien copolymer latex as a binder and 0.3 
weight% of Dresinate X (trade mark, manufactured by 
Hercules Co.) as an emulsifier and 79.7 weight % of 
phenol acetylene polymer (a finely divided material, 
particle size 1-8 microns) as a color forming agent (B) 
in water on a high grade paper (50-60 g/m) until the 
weight of the dried solid of the said material became to 
10 g., was heated at about 195 C and a portion to 
which the toner image was transferred formed red 
color, and as the result, a completely fixed clear copy 
was obtained. The said image was not vanished at all by 
strong rubbing. 

EXAMPLE 64 

Seventy parts of styrene resin (Piccolastic D-125), 15 
parts of caprylic anilide, and 20 parts of 1.1 bis (P- 
aminophenyl) phthalan were mixed and ground by a 
vibrating mill grinder. The said mixture was sufficiently 
fused and cooled to solidify. The said solidified mate 
rial was crushed by a hammer mill crusher and then 
ground by a jet mill grinder until the particle size be 
came 1-50 microns, preferably 5-20 microns. 
One weight part of the said fine powder (i.e. toner) 

was mixed with 3-30 weight parts, preferably 5-10 
weight parts, of an iron powder, i.e. carrier. 
The particle size of the said carrier is 20-75 microns, 

preferably 25-50 microns. 
The carrier was positively charged and the toner was 

charged negatively in the mixture of the said carrier 
and toner, i.e. a developing agent. 
Then the electrostatic latent image obtained by coro 

na-charging and applying a light pattern to a photocon 
ductor composed of selenium vacuum deposited on an 
alminium plate was developed by the above mentioned 
developing agent to form a toner image. The said toner 
image was transferred to a transferring paper prepared 
by coating a composition obtained by dispensing 20 
weight % of styrene-butadien copolymer latex as a 
binder and 0.3 weight % of Dresinate X mark, manu 
factured by Hercules Co.) as an emulsifier and 79.7 
weight % of carboxy polyethylene polymer (a finely di 
vided material) as a color forming agent (B) in water 
on a high grade paper (50-60 g/m) until the weight of 
a dried solid of the said material became 10 g., was 
heated at about 160°C and a portion to which the toner 
image was transferred formed violet color, and as the 
result, a completely fixed clear copy was obtained. The 
said images was not vanished at all by strong rubbing. 

EXAMPLE 65 

N-(2.5-dichlorophenyl) lenco auramine, N-acetyl 
auramine or dianisylidene acetone was used in place of 
crystal violet in EXAMPLE 54, and the other proce 
dures were the same as those of EXAMPLE 54. The re 
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54 
sult was the same as that of EXAMPLE 54. 

EXAMPLE 66 

Vinyl chloride resin, vinylidene chloride resin, polye 
thylene-polypropylene-epoxy resin or vinsol resin was 
used in place of styrene resin in EXAMPLE 54 and the 
other procedures were the same as those of EXAMPLE 
54. As the result, negatively charged toner was ob 
tained and other results were the same as those of EX 
AMPLE 54. - 

EXAMPLE 67 

Fifty parts of phenol aldehyde polymer, 30 parts of 
stearic acid, 20 parts of styrene-butadiene latex (film 
forming agent), 150 parts of water and 0.4 parts of 
Dresinate X (emulsifier) were mixed and ground by a 
ball mill grinder for more than ten hours. A paper was 
coated with the resulting emulsion until the weight of 
a dried solid of the said emulsion became 10 g/m, and 
was dried. The coated paper was cut in a suitable size 
and was used as a transferring sheet. 
Fourty parts of 8'-methoxyindoline spiropyrane and 

60 parts of styrene resin (Piccolastic D-125, manufac 
tured by Esso Standard Oil Co.) was fused and cooled 
to solidify. The said solidified material was ground until 
the particle size became 1-30 microns, preferably 5-15 
microns. 
One part of the said fine powder (i.e. a toner) was 

mixed with iron powders of 3-30 parts, preferably 5-10 
parts. 
The particle size of a carrier was 20-75 microns, 

preferably 25-50 microns. 
The carrier was positively charged and the toner was 

negatively charged in the developing agent which was 
the mixture of the carrier and the toner. 
After the above mentioned developing agent was put 

in the magnetic brushing type developer, the toner 
image was transferred to a transferring sheet by the 
electrophotographic copying machine (NP-100, manu 
factured by Canon Co.) using the electrographic pro 
cess mentioned in Japanese Patent Publication No. 
23910/1967, and color forming and fixing of the said 
toner image were held by the fixing machine shown in 
FIG. 3. The clear bluish black color copy was obtained 
at about 180°C. This image was not vanished at all by 
strong rubbing. 

EXAMPLE 68 

The transferring sheet was produced by the same 
process as that of EXAMPLE 67 except adding pheno 
lacetylene polymer (a color forming agent B) and 25 
parts of myristic acid (a color forming auxiliary agent). 
The toner was produced by treating 40 parts of Crys 

tal Violet Lactone (CVL) and 60 parts of P-cyanosty 
renestyrene polymer (cyanostyrene 4.3%, styrene 95.7 
%) (manufactured by Denki Kagaku Kogyo Co.) by the 
same process as that of EXAMPLE 67 and was ar 
ranged as a developing agent. 
The carrier was positively charged and the toner was 

negatively charged in the developing agent of the car 
rier and the toner. 
After the developing agent was put in the magnetic 

brushing type developer, the toner image was formed 
on the drum having a photosensitive layer by Canon NP 
process and was transferred to the transferring sheet. 
Color forming and fixing were held by the fixing ma 
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chine, and a clear blue copy was obtained at about 60 
C. 

EXAMPLE 69 

The transferring sheet was produced by the same 
process as that of EXAMPLE 67 except adding 50 
parts of rosin modified maleic acid (color forming 
agent B) and dibenzoic acid ethylene glycol (color 
forming auxiliary agent). 
The toner was produced by treating 40 parts of Rho 

damine Lactone (RL) and 60 parts of polyester resin 
(XPL 2005, manufactured by Kao Atlas Co.), by the 
same process as that of Example 67. 
The carrier was negatively charged and the toner was 

positively charged in the developing agent of the car 
rier and the toner. 
After the above mentioned developing agent was put 

in the magnetic brushing type developing machine, an 
electrostatic latent image produced by applying nega 
tive electric charge to the surface of the drum having 
photoconductive ZnO and exposing through an original 
was developed by the above mentioned developing ma 
chine to form a toner image. The resulting toner image 
was transferred to the above mentioned transferring 
sheet. Color forming and fixing of the toner image was 
held by the above mentioned fixing machine. A clear 
red copy was obtained at about 190 C. 

EXAMPLE 70 

The transferring sheet was produced by the same 
process as that of EXAMPLE 67 except adding 50 
parts of hydrolyzed product of styrene-maleic anhy 
dride copolymer (color forming agent B) and 25 parts 
of diphenyl phthalate (color forming auxiliary agent). 
The toner was produced by treating Leuco auramine 

(LA) in the same way as in EXAMPLE 67. 
The carrier was negatively charged and the toner was 

positively charged in the developing agent of the car 
rier and the toner. 
After the above mentined developing agent was put 

in the magnetic brushing type developing machine, the 
electrostatic latent formed by applying negative elec 
tric charged to the surface of the drum having photo 
conductive ZnO and by exposing through an original 
was developed by the above mentioned developing ma 
chine to form the toner image. The resulting toner 
image was transferred to the above described transfer 
ring sheet. Color forming and fixing was held by the 
above described fixing machine. A clear yellow copy 
was obtained at about 190 C. 

EXAMPLE 71 

A transferring sheet was produced by the same pro 
cess as in EXAMPLE 67 except adding 50 parts of phe 
nol-aldehyde polymer (color forming agent B) and 25 
parts of lacceric acid (color forming auxiliary agent). 
The toner was produced by the same process as in 

EXAMPLE 67 except using 40 parts of CVL and 60 
parts of vinyl chloride resin (trade name, Denka Vinyl, 
manufactured by Denki Kagaku Kogyo Co.) as a devel 
oping agent, 
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The carrier was positively charged and the toner was 
negatively charged in the developing agent. 
After the above developing agent was put in the mag 

netic brushing type developing machine, the electro 
static latent image was developed by Canon NP process 
on the surface of the photosensitive layer and then a 
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toner image was transferred to the above described 
transferring sheet. Color forming and fixing of the 
toner image was held by the above described fixing ma 
chine, and a clear blue copy was obtained at about 200 
C. 

EXAMPLE 72 

A toner was produced by fusing 40 parts of 8'- 
methoxyindolino spiropyrane and 60 parts of polysty 
rene (Piccolastic D-125), cooling and then grinding by 
a jet mill grinder until the particle size became 5-20 mi 
COS 

One part of the toner was mixed with 3-30 parts, 
preferably 5-10 parts of iron powder i.e. a carrier. The 
particle size of the carrier was 20-75 microns, prefera 
bly 25-50 microns. 
The carrier was positively charged and the toner was 

negatively charged in the developing agent. 
The electrostatic latent image formed on the insu 

lated layer by the electrography process mentioned in 
Japanese Patent Publication No. 23910/1967 was de 
veloped by the above mentioned developing agent and 
the magnetic brushing technic to form a toner image. 
Then, 50 parts of phenol aldehyde polymer, 30 parts 

of aluminium stearate, 150 parts of water, and 0.4 parts 
of emulsifier (Daesinate X, manufactured by Hercules 
Co.) were mixed and ground by a ball mill for 24 hours. 
The toner image was transferred to a transferring paper 
which was coated with the emulsion until the weight of 
a dried solid of the emulsion became 10 g/m, and was 
heated at about 180° C. A portion to which the toner 
image was transferred formed bluish black color, and 
as the result, a completely fixed clear copy was ob 
tained. The image was not vanished at all even by 
strong rubbing. 

EXAMPLE 73 

Fourty parts of Crystal Violet Lactone and 60 parts 
of P-cyanostyrene-styrene (P-cyanostyrene 4.8%, sty 
rene 97.7%) were fused and cooled to solidify. The so 
lidified material was ground by a jet mill grinder until 
the particle size became 5-20. 
One part of the said fine powder (i.e. a toner) and 

3-30 parts, preferably 5-10 parts of iron powder (i.e. 
a carrier) were mixed. 
Then the electrostatic latent image formed on an in 

sulating layer by the electrophotographic process men 
tioned in Japanese Publication No. 23910/1967 was 
developed by the developing agent and a magnetic 
brushing technic and a toner image was formed. Fur 
ther, 50 parts of phenol acetylene polymer, 25 parts of 
lead capronate, 20 parts of styrene-butadiene latex, 
150 parts of water and 0.4 parts of an emulsifier (trade 
name, Dresinate X, manufactured by Hercules Co.) 
were mixed by a ball mill for 24 hours. The toner image 
was transferred to a transferring paper which was 
coated with the acid emulsion until the weight of the 
dried solid of the emulsion became 10 g/m, and was 
heated to about 160 C. A. portion to which the toner 
image was transferred formed blue color, and as the re 
sult, a clear copy was obtained. The image was not van 
ished at all by strong rubbing. 

EXAMPLE 74 

Fourty parts of Rhodamine Lactone and 60 parts of 
Polyester resin (XPL 2005, manufactured by Kao Atlas 
Co.) were fused and cooled to solidify, The solidified 
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material was ground by a jet mill grinder until the parti 
cle size became 5-20 microns. 
One part of the fine powder (i.e. toner) and 3-30 

parts, preferably 5-10 parts of iron powder (i.e. car 
rier) were mixed. . . . . . . . . 
After the said developing agent was put in the mag 

netic brushing type developing machine, the electro 
static latent image formed by applying negative electric 
charge on the drum having photoconductive ZnO and 
by exposing through an original was developed by the 
developing machine to form the toner image. 
Then, 50 parts of resin modified maleic acid, 25 parts 

of mono glycerol stearate, 20 parts of styrene 
butadiene latex, 150 parts of water, and 0.4 parts of 
emulsifier (Dresinate X) were mixed and ground by a 
ball mill for 24 hours. 
The said toner image was transferred to the transfer 

ring paper which was coated with the said emulsion 
until the weight of the dried solid became 10 g/m, and 
was heated to 160 C. As the result, a portion to which 
the toner image was transferred formed red color and 
a clear copy was obtained. The image was not vanished 
at all by strong rubbing. 

EXAMPLE 75 

Fourty parts of Leuco auramine and 60 parts of poly 
styrene (Piccolastic D-100) were fused and cooled to 
solidify. The solidified material was ground by a jet mill 
grinder until the particle size became 5-20 microns. 
One part of the fine powder (i.e. a toner) was mixed 

with 3-30 parts, preferably 5-10 parts of iron powder 
(i.e. carrier). 
Then the electrostatic latent image formed on an in 

sulating layer by the electrographic process mentioned 
in Japanese Patent Publication No. 23910/1967 was 
developed by the said developing agent and a magnetic 
brushing technic to form the toner image. Further, 50 
parts of hydrolyzed product of styrene-maleic anhy 
dride copolymer, 25 parts of methyl behenate, 20 parts 
of styrene-butadiene latex, 150 parts of water and 0.4 
parts of an emulsifier (Dresinate X) were mixed and 
ground by a ball mill for 24 hours. The toner image was 
transferred to the transferring paper which was coated 
with the emulsion at an amount of 10 g/m (as solid), 
and heated to about 170° C. As the result, a portion to 
which the toner image was transferred formed yellow 
color, and a clear copy was obtained. The resulting 
image was not vanished at all by strong rubbing. 

EXAMPLE 76 

Fourty parts of 6.6'-diaminospiro (phthalan-1.9'- 
xanthene) and 60 parts of polyester resin were fused 
and cooled to solidify. The solidified material was 
ground by a jet mill until the particle size became 5-20 
microns to form a toner. 
Then 1.0 part of acrylic resin, 4 parts of ZnO, 2 parts 

of hydrolyzed product of carboxy polyethylene poly 
mer and mixed solvent of xylene and toluene (50:50) 
were mixed and dispersed by a ball mill for 24 hours, 
and furthermore the solvent was added until the viscos 
ity of the solution became 80-100 cp. The paper of 
ZnO-acrylic resin system was coated with the solution 
at an amount of 4-5 g/m. 
The electrostatic latent image obtained by corona 

charging and applying a light pattern to a photoconduc 
tor of ZnO-binder system was developed by the toner 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

58 
to form a toner image. The toner image was fixed at 
200 C, and formed red color to obtain a clear copy. 

EXAMPLE 77 

Fourty of 1.1-bis (aminophenyl phthalan) and 60 
parts of epoxy resin were fused and cooled to solidify. 
The solidified material was ground by a jet mill until the 
particle size became 5-20 microns. 
One part of the fine powder (i.e. a toner) and 3-30 

parts, preferably 5-10 parts of iron powder (i.e. a car 
rier) were mixed. .." 
Then the electrostatic latent image formed on an in 

sulating layer by the electrographic process mentioned 
in Japanese Patent Publication No. 23910/1967 was 
developed by the said developing agent and the mag 
netic brushing technic to form a toner image. 

Fifty parts of hydrolyzed product of vinyl methyl 
ether-meleic anhydride copolymer, 25 parts of myristic 
acid anilide, 20 parts of styrene-butadiene (Dow 636, 
film forming agent), 150 parts of water and 0.4 parts of 
an emulsifier (Dresinate X) were mixed and ground by 
a ball mill for 24 hours. The toner image was trans 
ferred to the transferring paper which was coated with 
the emulsion at an amount of 10 g/m (as solid) and 
was heated to about 180°C, and as the result, a portion 
to which the toner image was transferred formed red 
color to obtain a clear copy. The resulting image was 
not vanished at all by strong rubbing. 

EXAMPLE 78 

Malachite Green Lactam 
Polystyrene (trade name, 

Piccolastic D-125) 

40 parts by weight 
60 parts by weight 

A mixture of the above components were melted and 
cooled to solidify. The resulting solid matter was 
crushed by a hammer mill crusher and then ground by 
a jet mill grinder until the particle size became 1-50 mi 
crons, preferred with 5-20 microns. One part by weight 
of the resulting fine powder, i.e. toner, was mixed with 
3-30 parts by weight, preferred with 5-10 parts by 
weight, of iron powder, i.e. carrier. Particle size of the 
carrier was 20-75 microns, preferred with 25-50 mi 
COS. 
A photoconductive member composed of an alumi 

num plate having a vapor-deposited selenium was uni 
formly corona-charged and exposed to a light pattern 
to obtain an electrostatic latent image, following by de 
veloping with the above mentioned developer to form 
a toner image. 
50 Parts by weight of hydrolyzed product of ethy 

lene-maleic anhydride copolymer, 25 parts by weight 
of lauric methylamide, 20 parts by weight of styrene 
butadiene latex (film shaping agent), 150 parts by 
weight of water and 0.4 parts by weight of emulsifier 
(trade mark, Dresinate X) were mixed and ground by 
a ball mill for 24 hours. The resulting emulsion liquid 
was coated on a paper at an amount of 10 g/m. to form 
a transferring paper. The toner image as obtained 
above was transferred to the transferring paper and 
heated at about 170°C to form a sharp green copy at 
the portion to which the toner image was transferred. 
The resulting colored image was not vanished at all by 
rubbing. 
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EXAMPLE 79 

N-(2,5-dichlorophenyl) leuco auramine 
Polystyrene 

40 parts by weight 
60 parts by weight 

The mixture of the above two components was 
mixed, melted, cooled, and crushed by a jet mill 
crusher to a particle size of 5-20 microns to form a 
toner. 
One part by weight of the resulting fine powder toner 

was mixed with 3-30 parts by weight, preferred 5 - 10 
parts by 5-10 parts by weight of iron powder carrier. 
An electrostatic latent image on an insulating layer 

produced by an electrophotographic method of Japan 
ese Patent Publication No. 23910/1967 was developed 
with a developer by a magnetic brush method. 
Diatomaceous earth 50 parts by weight, stearic 

dodecylamide 25 by weight, styrene-butadiene latex 
(film forming agent) 30 parts by weight, water 150 
parts by weight, and emulsifier (trade name, Dresinate 
X) 0.4 parts by weight were mixed and ground for 24 
hours by a ball mill. The resulting liquid was coated on 
a paper at an amount of 10 g/m (as solid) to form a 
transferring paper, and the toner image obtained above 
was transferred thereto and heated at about 200°C to 
produce a colored image at a portion to which the 
toner image was transferred. The resulting colored 
image was not vanished when rubbed strongly with a 
ease, 

EXAMPLE 80 

N-Acetyl auramine 
Vinyl chloride-propylene 
copolymer (70:30 mole %) 

40 parts by weight 
60 parts by weight 

The above components were mixed, melted, cooled 
and crushed by a jet mill crusher to a particle size of 
5-20 microns to produce a toner. 
One part by weight of the resulting fine powder toner 

was mixed with 3 - 30 parts by weight, preferred with 
5 - 10 parts by weight, of iron powder carrier. 
An electrostatic latent image on an insulating layer 

produced by an electrophotographic method of Japan 
ese Patent Publication No. 23910/1967 was developed 
with a developer by a magnetic brush method to form 
a toner image. 
Japanese acid clay 50 parts by weight, glycol palmi 

tate 25 parts by weight, styrene-butadiene latex 20 
parts by weight, water 150 parts by weight and an emul 
sifier (trade name, Dresinate, supplied by Hercules 
Co.) 0.4 parts by weight were mixed and ground for 24 
hours by a ball mill. The resulting emulsion liquid was 
coated on a paper at an amount of 10 g/m.” (as solid) 
to produce a transferring paper. The toner image as ob 
tained above was transferred to this transferring paper 
and heated at 200°C to produce a bluish black color 
image at a portion to which the toner image was trans 
ferred. This colored image was not vanished at all even 
when rubbed with an eraser. 

EXAMPLE 81 

20 parts by weight Crystal Violet Lactone 80 parts by weight Polystyrene (trade name, 
Piccolastic D-70) 

i0 parts by weight 
10 parts by weight 

Stearic acid 
Silica powder (trade name, 

Erogyl No. 200 supplied by 
Nihon Erogy) 
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The above mentioned components were mixed, 

melted, cooled and ground to a particle size of less than 
5 microns by a jet mill crusher to produce a toner. 

100 G. of the resulting fine powder toner was added 
to l l of Isopar H and crushed to a particle size of 1 - 
2 microns by an attritor. 50 Ml. of this concentrated 
liquid was dispersed in 2 lof Isopar H to form a liquid 
developer. 
An electrostatic latent image on an insulating layer 

obtained by an electrophotographic method of Japan 
ese Patent Publication No. 23910/1967 was developed 
with the liquid developer as produced above to form a 
toner image. 
Phenol aldehyde polymer 50 parts by weight, phenyl 

palmitate 25 parts by weight, styrene-butadiene latex 
(film forming agent) 20 parts by weight, water 150 
parts by weight, and an emulsifier (trade name, Dresi 
nate X) 0.4 parts by weight were mixed and ground for 
24 hours by a ball mill. The resulting suspension liquid 
was coated on a paper at an amount of 10 g/m.” (as 
solid) to form a transferring paper, to which the toner. 
image as obtained above was transferred followed by 
heating at about 180°C to form a sharp blue color 
image at a portion to which the toner image was trans 
ferred. The resulting colored image was not vanished at 
all when rubbed with an eraser. 

EXAMPLE 82 

Styrene resin (trade name, Piccolastic D-125, sup 
plied by Esso Standard Petroleum) 70 parts, stearic 
acid glycerine ester (m.p. 72°C) 15 parts and Crystal 
Violet Lactone (CVL) 20 parts were mixed and ground 
by a vibrating mill grinder. The resulting mixture was 
sufficiently melted, and cooled to solidify. The result 
ing solid matter was crushed by a hammer mill crusher 
and then pulverized by a jet mill grinder to a particle 
size of 1 - 50 microns, preferred with 5 - 20 microns. 
One part by weight of the resulting fine powder, i.e. 

toner, was mixed with 3 - 30 parts by weight, preferred 
with 5 - parts by weight, of iron powder, i.e. carrier. 
Particle size of the carrier is 20-75 microns, preferred 
with 25 - 50 microns. 
Then, an electrostatic latent image on an insulating 

layer obtained by an electrophotographic method of 
Japanese Patent Publication No. 23910/1967 was de 
veloped with a developer as obtained above by a mag 
netic brush method to produce a toner image. The re 
sulting toner image was transferred to a transferring 
paper obtained by coating a high grade paper (50-60 
g/m.) with a mixture of styrene-butadiene copolymer 
latex as binder 20% by weight, Dresinate X (trade 
name, supplied by Hercules Co.) as emulsifier 0.3% by 
weight, and phenol-aldehyde polymer (finely divided 
particle of 1 - 3 microns in size) as color forming agent 
B 79.7% by weight, dispersed in water at an amount of 
10 g/m.” (as solid), and heated at 180°C to produce a 
completely fixed sharp blue image. The resulting col 
ored image was not vanished at all by rubbing with an 
eraser. 

EXAMPLES 83 - 2 

Seventy parts of a binder resin, 15 parts of a color 
forming auxiliary agent and 20 parts of a color forming 
agent as shown in Table 19 were mixed and ground by 
a vibrating mill grinder. 
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The resulting mixture was sufficiently melted and 
cooled to solidify. The resulting solid matter was 
crushed by a hammer mill crusher and then finely di 
vided by a jet mill grinder to a particle size of 1 - 50 mi 
crons, preferred with 5 - 20 microns. The resulting 
finely divided powder, i.e. toner, was mixed with 3 - 30 
parts by weight, preferred with 5 - 10 parts by weight, 
of iron powder, i.e. carrier which particle size was 20 
- 75 microns, preferred with 25 - 50 microns. 

Then, an electostatic latent image on an insulating 
layer produced by an electrophotographic method of 
Japanese Patent Publication No. 23910/1967 was de 

10 

Fxample Binder 
N(). resin 

83 Exoxy resin 

84 Winsol resin 
85 Polyvinyl chloride 

resin 
86 Polypropylene resin 
87 Polyethylene resin 
88 Styrene-methyl 

acrylate copolymer 
89 Vinyl chloride 

vinyl acetate 
copolymer 

9() Fpoxy resin 

9 do. 

92 d). 

93 do. 

9.4 do, 

95 do. 

96. do. 

97 do. 
98 do. 

99 Polyvinyl 
chloride resin 

()() do. 
() do. 
102 Polyvinyl 

chloride 
resin 

()3 d(). 

()4 do, 

105 do. 

()6 do. 

107 Vinyl 
chloride 
resin 

108 do. 

109 do. 

() do. 

ill do. 

12 cic). 

13 do. 

ll 4 do. 

115 do. 

116 Styrene 
resin 

7 do. 
18 do. 
19 do. 

12() do. 
do. 
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veloped with the toner obtained above by a magnetic 
brush method to form a toner image. The resulting 
toner was transferred to a transferring paper produced 
by coating a high grade paper (50 - 60 g/m.) with 
stryene-butadient copolymer latex as binder 20% by 
weight, Dresinate X (trade name, supplied by Hercules 
Co.) as emulsifier 0.3% by weight, a color forming 
agent (B) selected from Table 20 (finely divided mat 
ter) 79.7% by weight dispersed in water at an amount 
of 10 g/m. (as solid), and then heated at about 170° 
180°C to produce a completely fixed sharp image. The 
resulting image was not vanished at all when rubbed 
strongly with an eraser. 

Table 19 

Color forming auxiliary Color forming Transferring 
agent agent paper 

Stearic acid Malchite Green 
lactone 

do. do. 
do. do. do. 

do. do. d(). 
do. d). d). 
do. do. do. 

do. do. 

Myristic acid Crystal Violet 2 
lactone 

(d). Malachite Green do. 
lactam 

d). 8'-Methoxyindolino- do. 
spiropyrane 

d(). Rhodamine dk). 
lactam 

do. 6,6'-diaminospiro do. 
(phthalan 1,9'- 
xanthene) 

do. 1,1-bis(p-amino- do. 
phenyl) phthalan 

do. N-(2,5-dichlorophenyl) do. 
leuco auramine 

do. N-acetylauramine do. 
do. Dianisylidene do. 

actric 
Behenic acid Crystal Violet 3. 

lactone 
Lacceric acid do. do. 
Methyl behenatc do. d). 
Methyl Crystal Violet 3 
melissinate lactone 

Ethyl do. do. 
lignocerate 
Phenyl do. do. 
palmitate 
Glycol d(). do. 
myristate 
Glycol do. d). 
stcaratic 
Glycerol do. do. 
laurate 

Glycerol do. do. 
steatatic 
do. Malachite Green 4. 

lactone 
Propionic acid do. do. 
amide 
Palmitic acid do. do. 
amide 
Caprylic acid do. do. 
anilide 
Behenic acid do. d(). 
amide 
Myristic acid do. do. 
methylamide 
Stearic acid do. do. 
dodecylamide 
Glycerol Crystal Violet 5 
Starat lactone 

ck. do. 6 
do. do. 7 
do. do. 8 
city. do. 9 
do. do. () 
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Table 20 

Transferring 
member No. Color forming agent 

Phenol-aldehyde polymer 
Phenol-acetylene polymer 
Rosin modificci malcic resin 
Hydrolyzed product of styrene-maleic 
anhydride copolymer 

5 Hydrolyzcd product of ethylene-maleic 
anhydride copolymer 

6 Hydrolyzed product of carboxy 
polyethylene polymer 

7 Vinyl methyl ether-maleic anhydride 
copolymer 
Japanese acid clay 
Bentonite 
Phenol-aldehyde copolymer - Japanesc 
acid clay ( : 1) 

() 

EXAMPLE 122 

Styrene resin (trade name, Piccolastic D-125, sup 
plied by ESSO Standard Oil, softening point 
90- 125°C) 70 parts. Glycol stearate (mp. 75°C) 30 
parts, and Crystal Violet Lactone (CVL) 20 parts were 
mixed and crushed by a vibrating mill crusher. The re 
sulting mixture was then sufficiently melted and cooled 
to solidify. 
The resulting solid matter was crushed by a hammer 

mill crusher and then by a jet mill grinder to form a 
toner of a particle size of less than 5 microns, and 100 
g. of the resulting toner was sufficiently ground to 
gether with 1 l. of Isopar H by an attritor to form a con 
centrated liquid developer containing a toner of 1-2 
microns inn particle size. 50 Ml. of the resulting con 
centrated liquid was dispersed in 2 . of Isopar H to 
form a liquid developer. 
A quarternary ammonium salt polymer (trade name, 

CP-261, supplied by Calgon Corp.) was applied onto a 
polyethylene terephthalate film (100 microns thick) 
having a gelatine undercoating to impart electrocon 
ductivity and then dried sufficiently. Further, a 5% so 
lution of cyanated polyvinylcarbozole sensitized by 
Crystal Violent was coated on the film obtained as 
above by using a roll to form a photoconductive film. 
On the resulting photoconductive film was coated a 

6% solution of cyanated polyvinylcarbazole 10 parts 
and a hydrolyzed product of ethylene-maleic anhydride 
copolymer 8 parts in monochlorobenzene in the thick 
ness of 4-6 g/m.2 by a roll. 
The resulting photoconductive film was subjected to 

a uniform corona charging, exposed to a light pattern 
to for an electrostatic latent image, developed with the 
toner as obtained above, and heated to form a com 
pletely fixed blue color image. 

EXAMPLE 123 

70 Parts of vinyl chloride - vinyl acetate (91 :9 mole 
%) copolymer resin, 10 parts of glycol stearate and 20 
parts of Crystal Violet Lactone (CVL) were mixed and 
crushed by a vibrating mill grinder. The resulting mix 
ture was sufficiently mixed, melted and cooled to solid 
ify. - 

The resulting solid matter was crushed by a hammer 
mill and then by a jet mill grinder to a particle size of 
1-50 microns, preferred with 5-20 microns. One part 
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of the resulting finely divided toner was mixed with 
3-30 parts by weight, preferred with 5-10 parts by 
weight, of iron powder, i.e. carrier. Particle size of the 
carrier was 20-75 microns, preferred 25-50 microns. 
A photoconductive layer of ZnO-binder system was 

uniformly corona-charged, exposed to a light pattern 
and developed to form a toner image. The resulting 
toner was transferred to a transferring paper produced 
by coating a high grade paper (50-60 g/m.2) with sty 
rene-butadiene copolymer latex as binder 20% by 
weight, Dresinate X (trade name, supplied by Hercules 
Co.) as emulsifier 0.3% by weight, a hydrolyzed prod 
uct of vinyl methyl ether - maleic anhydride (finely di 
vided) as color forming agent (B) 79.7% by weight dis 
persed in water at an amount of 10 g/m2 (as solid). 
and then heated at about 180°C to produce a com 
pletely fixed sharp blue image. The resulting image was 
not vanished at all when rubbed strongly with an eraser. 

EXAMPLE 124 

DPBA (Formula 1) 50 parts, stearic acid 30 parts, 
styrene - butadiene latex 20 parts, water 150 parts, and 
Dresinate X (trade name, supplied by Hercules Co., an 
emulsifier) 0.4 parts were mixed and ground for about 
10 hours by a ball mill grinder. The resulting emulsion 
liquid was coated on a paper at an amount of 10 g/m2 
(as solid), dried by heating and cut to an appropriate 
size. The resulting paper was used as an image receiv 
ing sheet. 
8-Methoxyindolinospiropyrane 40 parts and stryene 

resin (trade name, Piccolastic D-125, supplied by 
ESSO Standard Oil) 60 parts, were mixed, melted, 
cooled to solidify and finally divided. The particle size 
distribution was 1-30 microns, preferred with 5-15 mi 
crons. One part of the resulting toner was mixed with 
3-30 parts by weight, preferred with 5-10 parts by 
weight, of iron powder, i.e. carrier. The particle size of 
carrier was 20-75 microns, preferred with 25-50 mi 
COS. 

In developer comprising the carrier and the toner, 
the carrier was positively charged and the toner was 
negatively charged. 
The resulting developer was placed in a developing 

device of magnetic brush type. According to an elec 
trophotographic process of Japanese Patent Publica 
tion No. 23910/1967, a toner image was formed by 
using an electrophotographic copying machine (trade 
name, NP-1 100, manufactured by Canon K.K.) and 
transferred to the above mentioned image receiving 
sheet followed by color forming and fixing by a fixing 
apparatus. Thus, a clear bluish black copy was obtained 
at 160°C. The resulting image was not vanished at all 
even when rubbed with an eraser. 

EXAMPLE 125 

An image receiving sheet used here was prepared fol 
lowing the procedure of Example l24. 
The same amounts of film forming agent, emulsifier, 

and water so in Example 24, the compound of Formula 
(2) i.e. color forming agent (B), 50 parts and myristic 
acid (color forming auxiliary agent) 25 parts were 
mixed, ground and coated on a paper to forman image 
receiving sheet. 
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A toner was prepared following the procedure as in 
Example 124 by using 40 parts of Crystal Violet Lac 
tone (CVL) and 60 parts of p-cyanostyrene-styrene co 
polymer (cyanostyrene 43% and styrene 95.7%) (sup 
plied by Denki Kagaku Kogyo), and further a devel 
oper was prepared in a way similar to Example 124. In 
the developer, the carrier was positively charged and 
the toner negatively charged. The developer was 
placed in a developing device of magnetic brushing 
type and a toner image was produced on a drum sur 
face having a photosensitive layer according to NP sys 
tem of Canon K.K. and the resulting toner image was 
transferred to the image receiving sheet and subjected 
to a color forming and fixing treatment to form a sharp 
blue copy at about 160°C. 

EXAMPLE 126 

The same amounts of film forming agent, emulsifier 
and water as those in Example 124, 50 parts of the 
polymer of Formula (3) (color forming agent B), and 
25 parts of glycerol stearate (color forming auxiliary 
agent) were mixed, ground and coated on a paper in a 
way similar to Example 124 to produce an image re 
ceiving sheet. 
Toner was produced by using 40 parts of rhodamine 

lactone (RL) and 60 parts of polyester resin (trade 
name, XPL 2005, supplied by Kao Atras) in a way simi 
lar to Example 124 and then a developer was produced. 
in the developer, the carrier was nagatively charged 
and the toner positively charged. 
Then the developer as obtained above was placed in 

a developing denice of magnetic brush type. A drum 
surface having a photoconductive ZnO was negatively 
charged, exposed to an original pattern to form an elec 
trostatic latent image. and developed by using the 
above mentioned developer to form a toner image. The 
toner image was transferred to the image receiving 
sheet and subjected to a color forming and fixing treat 
ment at about 170°C to produce a sharp red copy. 

EXAMPLE 127 

An image receiving sheet was prepared in a way simi 
lar to Example 124 by mixing and same amount of film 
forming agent, emulsifier, and water as those in Exam 
ple 124, a polymer of Formula (4) (color forming agent 
B) 50 parts, and lauric dodecylamide (color forming 
auxiliary agent) 25 parts, grinding the mixture and 
coating on a paper. 
As toner, leuco auramine (LA) was finely divided 

and a developer was prepared in a way similar to Exam 
ple 124. In the developer, the carrier was negatively 
charged and the toner was positively charged. Then, 
the above mentioned developer was placed in a devel 
oper of magnetic brush type. A drum surface having 
photoconductive ZnO was negatively charged and ex 
posed to an original light pattern, and the resulting 
electrostatic latent image was developed by the above 
mentioned developing device to form a toner image. 
which was then transferred to the above-mentioned 
image receiving sheet and subjected to a color forming 
and fixing treatment at about 170°C to form a sharp 
yellow copy. . . . . . . . ; 
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EXAMPLE 128 

The same amounts of film forming agent, emulsifier, 
and water as those in Example 124, a compound of 
Formula (1) (color forming agent B) 50 parts and 
methyl montanate (color forming auxiliary agent) 25 
parts were mixed, ground, coated on a paper in a way 
similar to Example 124 to produce an image receiving 
sheet. 

As a toner, there were used 40 parts of CVL and 60 
parts of polyvinyl chloride resin (trade name, Denka 
Vinyl, supplied by Denki Kagaku Kogyo K.K.) in a way 
similar to Example 124 to produce a developing agent. 
In the developer, the carrier was positively charged and 
the toner was negatively charged. 
The electrostatic latent image on the surface of the 

photosensitive was developed by the developing device 
according to Canon NP System to form a toner image. 
The resulting toner image was transferred to the image 
receiving sheet and subject to a color forming and fix 
ing treatment, and the resulting clear blue copy was ob 
tained at about 70°C. 

EXAMPLE 129 

A base paper was coated with a 2% aqueous solution 
of sodium alginate at an amount of 3 g/m2 and then 
coated with a solution of phenol formaldehyde polymer 
(5 parts) and polyvinylbutyral (5 parts) in methyl ethyl 
ketone (100 parts) at an amount of 7 g/m2. to produce 
an electrostatic paper, to which a high voltage pattern 
of 500 volt was applied by a needle electrode to form 
a charge pattern. This charge pattern was developed 
with a liquid developer as used in Example 15 and 
heated to form blue color at the toner image portion 
resulting in a completely fixed clear copy. 

EXAMPLE 30 

Crystal Violet Lactone as color forming agent A was 
placed in a pulverizer to pulverize to a particle size of 
1–50 microns, preferred with 5-20 microns, and then 
particles incapable of passing a 200 mesh sieve were 
removed. 

The particles thus sieved were mixed with iron pow 
der as carrier. The amount of iron powder was 8-50 
parts by weight, preferred with 10-20 parts by weight, 
per one part by weight of toner. Particle size of iron 
powder was 20-75 microns, preferred with 25-40 mi 
crons. A mixture of iron powder and toner was charged 
in a developing device of magnetic brush type. A print 
ing paper used here was a paper on which a phenolic 
resin (trade name, Tamanol, supplied by Arakawa Rin 
san) was coated together with an appropriate binder. 
Whole surface of a photoconductive member of zinc 

oxide - finder resin was negatively charged, exposed to 
a light and dark pattern and then passed through a de 
veloping device. The toner particle attached to a nega 
tively charged toner. The toner image on the zinc oxide 
paper as master sheet was thermally transferred to the 
printing paper coated with phenolic resin by thermal 
pressing according to a process as shown in FIG. 6, and 
a blue image was produced on the printing paper. By 
repeating, the above procedure, 15 sheets of good copy 
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were obtained and each of these sheets was not differ 
ent from the first copy in point of image quality. 

EXAMPLE 1.31 

The same developer and image receiving sheet as 
those in Example 130 were used. on a rotating drum 
having a selenium photoconductive photosensitive 
layer, there was formed a toner image by a process 
comprising charging exposing and development. A 
printing paper coated with phenolic resin was previ 
ously heated to soften the phenolic resin layer. Then 
the priniting paper was contacted with the toner image 
to give a good image. From the same master sheet there 
were obtained 13 sheets of copy of good guality. 

EXAMPLE 132 

Leuco rhodamine (RL) as toner was pulverized to a 
particle size of 1-10 microns, and dispersed in Isopar 
H (trade name, supplied by ESSO Standard Oil) to pro 
duce a developer. According to the procedure in Ex 
ample 130 and conventional method, a ZnO paper was 
negatively charged, exposed to form an electrostatic 
latent image in a form of mirror image with respect to 
the original pattern, and developed in a liquid devel 
oper. The resulting toner image on the ZnO paper was 
dried. Then there was obtained a colored image on a 
printing paper in a way similar to the method of Exam 
ple 130. The color image was red image of good qual 
ity. From the toner image there were obtained 20 
sheets of good copy. - 

EXAMPLE 1.33 

80 parts of CVL and 20 parts of myristic acid were 
mixed and melted, and further procedure was effected 
in a way similar to Example 130. The color forming 
temperature was 60°C. The color tone was not differ 
ent from that of Example 130 at all. From one master 
sheet there were obtained 10 sheets of copy. 

EXAMPLE 134 

Leuco auramine as toner was used for preparing a de 
veloper according to a procedure as in Example 130. 
4-Tertiary amylphenol 50 parts, styrene-butadiene 
latex 15 parts, polyvinylpyrrollidone 0.5 parts and water 
34.5 parts were mixed and coated on a paper to pro 
duce a printing paper. In a way similar to Example l30, 
there were obtained 15 sheets of good copy. 

EXAMPLE 135 
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age. The first ZnO paper was developed by the same 
procedure as in Example 130 to form a toner image. 
The second ZnO paper was developed by rhodamine 
lactone to form a toner image. The third ZnO paper 
was developed by RA to form a toner image. 
Bisphenol A 50 parts and diacetone acrylamide 50 

parts were melted and mixed, and ground together with 
styrene-butadiene latex (trade name, DOW 636, sup 
plied by Dow Chemical Co.) as binder, and then ap 
plied to a paper in the thickness of several microns to 
produce a printing paper. By using the apparatus as il 
lustrated in FIG. 6, the above mentioned three ZnO 
paper having each toner image were subsequently 
pressed to the printing paper and heated to form color. 
Thus, multiple printing were effected on the printing 
paper to produce a colored image. The resulting image 
was almost similar to color image of the original. About 
8 sheets of the multiprinting image were obtained. 
We claim: 
1. An electrophotographic method which comprises 

(I) developing an electric latent image formed on a 
photosensitive member comprising a photoconductive 
material containing a color forming agent (B) in a sur 
face for forming a visible image with charged toner par 
ticles containing a color forming agent (A) and a color 
forming auxiliary agent having a melting point ranging 
from 40°C to 130C selected from the group consisting 
of fatty acid, fatty acid metal salt, fatty acid ester, fatty 
acid amide, fatty acid anilide and solid plasticizer, said 
color forming auxiliary agent added in the amount of 
5-200 parts per 100 parts of said color forming agent 
(A); and (II) heating to cause a thermal color forming 
reaction between the color forming agent (A) in the 
toner and the color forming agent (B) in the photosen 
sitive member resulting in the formation of a colored 
fixed image on the photosensitive member, 
the color forming agent (A) being selected from the 
group consisting of 
1. diarylphalides, 
2. leuco auramines, 
3. acryl auramines, 
4. o., 3-unsaturated arylketones, 
5. basic monoazo dyestuff, 
6. rhodamine Blactams, 
7. polyaryl carbinols, 
8. benzoindolino spiropyrans, 
9 phthalans, and 

D 
o spirophthalans, 

l 

O : ' ' 
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12. polymers of bisphenol compounds containing 
carboxyl radical in a molecule, and 

13. phenolic material. 
2. The electrophotographic method according to 

claim 1 wherein the toner particles comprising the col 
oring agent (A) and the color forming auxiliary agent 
further comprise a binder resin. - 

3. The electrophotographic method according to 
claim 1 wherein the photosensitive member comprising 
a photoconductive material and containing a color 
forming agent (B) further comprises a binder resin in 
the surface for forming a visible image. 

4. The electrophotographic method according to 
claim 1 wherein the photosensitive member containing 
the color forming agent (B) includes an auxiliary color 
forming agent having a melting point ranging from 
40°C to 130°C selected from the group consisting of 
fatty acid, fatty acid metal salt, fatty acid ester, fatty 
acid amide, fatty acid anilide and solid plasticizer. 

5. The electrophotographic method according to 
claim 4 wherein the auxiliary color forming agent is 
added in the amount of 5 to 40 parts per 50 parts of the 
color forming agent (B). 

6. An electrophotographic method which comprises 
(I) developing an electric latent image formed on a visi 
ble image forming surface of a photosensitive member, 
said member comprising a photoconductive material 
with charged toner particles, said toner particles com 
prising a color forming agent (A) and an auxiliary color 
forming agent having a melting point ranging from 
40°C to 130°C selected from the group consisting of 
fatty acid, fatty acid metal salt, fatty acid ester, fatty 
acid amide, fatty acid anilide and solid plasticizer, said 
auxiliary color forming agent added in the amount of 
5-200 parts per 100 parts of said color forming agent 
(A); (II) transferring the resulting toner image to an 
image receiving sheet containing a color forming agent 
(B), and (III) heating to cause a thermal color forming 
reaction between the color forming agent (A) in the 
toner and the color forming agnet (B) in the photosen 
sitive member resulting in formation of a colored fixed 
image on the image receiving sheet wherein color form 
ing agent (A) is selected from the group consisting of 

1. diarylphalides 
2. leuco auramines, 
3. acryl auramines, 
o, B-unsaturated arylketones, 
5. basic monoazo dyestuff, 
6. rhodamine Blactams, 
7. polyaryl carbinols, 
8. benzoindolino spiropyrians, 
9. phthalans, and 
10. spirophthalans, 

and the color forming agent (B) being selected from 
the group consisting of 

1. polymer of phenol and aldehyde, 
2. polymer of phenol and acetylene, 
3. rosin modified maleic acid resin, 
4. hydrolyzed product of copolymer of styrene and 
maleic anhydride, 

5. hydrolyzed product of polymer of carboxy poly 
ethylene, 

6. hydrolyzed product of copolymer of vinyl methyl 
ether and maleic anhydride, 

7. hydrolyzed product of copolymer of ethylene and 
maleic anhydride, 

8. Japanese acid clay, 
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9. bentonite, 
10. diatomaceous earth, 
ll. bisphenol compounds containing carboxy radical 

in a molecule, 
12. polymers of bisphenol compounds containing 
carboxyl radical in a molecule, and 

13. phenolic material. 
7. An electrophotographic method according to 

claim 6 wherein the toner particles include a binder 
resin. 

8. The electrophotographic method according to 
claim 6 wherein the image receiving sheet comprising 
the color forming agent (B) includes a binder resin in 
the surface for forming a visible image. 

9. The electrophotographic method according to 
claim 6 wherein the visible image forming surface of 
the photosensitive member comprising the color form 
ing agent (B) further comprises an auxiliary color 
forming agent having a melting point ranging from 
40°C to 130°C selected from the group consisting of 
fatty acid, fatty acid metal salt, fatty acid ester, fatty 
acid amide, fatty acid anilide, and solid plasticizer. 

10. The electrophotographic method according to 
claim 6 wherein the auxiliary color forming agent is 
added in the amount of 5-40 parts per 50 parts of said 
color forming agent (B). 

11. An electrostatic recording method which com 
prises (I) developing an electric latent image formed on 
a visible image forming surface of an electrostatic re 
cording paper containing a color forming agent (B) in 
the visible iamge forming surface with charged toner 
particles, said particles comprising a color forming 
agent (A) and an auxiliary color forming agent having 
a melting point ranging from 40°C to 130°C selected 
from the group consisting offatty acid, fatty acid metal 
salt, fatty acid ester, fatty acid amide, fatty acid anilide, 
and solid plasticizer, said color forming auxiliary agent 
added in the amount of 5-200 parts per 100 parts of 
said color forming agent (A); and (II) heating to cause 
a thermal color forming reaction between the color 
forming agent (A) in the toner and the color forming 
agent (B) in the electrostatic recording paper, resulting 
in formation of a colored fixed image wherein 
the color forming agent (A) is selected from the 
group consisting of 

diarylphalides, 
leuco auramines, 

... acryl auramines, 

... or, G-unsaturated arylketones, 
basic monoazo dyestuff, 
rhodamine Blactams, 

... polyaryl carbinols, 
... benzoindolino spiropyrans, 
... phthalans, and 

10. spirophthalans, 
and the color forming agent (B) being selected from 
the group consisting of 
1. polymer of phenol and aldehyde, 
2. polymer of phenol and acetylene, 
3. rosin modified maleic acid resin, 
4. hydrolyzed product of copolymer of styrene an 
maleic anhydride, 

5. hydrolyzed product of polymer of carboxy poly 
ethylene, 

6. hydrolyzed product of copolymer of vinyl methyl 
ether and maleic anhydride, 
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7. hydrolyzed product of copolymer of ethylene 
and maleic anhydride, 

8. Japanese acid clay, 
9. bentonite, 
10. diatomaceous earth, 
ll. bisphenol compounds containing carboxyl radi 
cal in a molecule, 

12. polymers of bisphenol compounds containing 
carboxyl radical in a molecule, and 

13. phenolic material. 
12. The electrostatic recording method according to 

claim 11 wherein the toner particles include a binder 
resin in the surface for forming a visible image. 

13. The electrostatic recording method according to 
claim 11 wherein the electrostatic recording paper 
comprising the color forming agent (B) further com 
prises a binder resin in the surface for forming a visible 
image. 

14. The electrostatic recording method according to 

10 

15 

claim i 1 wherein the visible image recording surface of 20 
the photosensitive member comprising the color form 
ing agent (B) includes an auxiliary color forming agent 
having a melting point ranging from 40°C to 130°C se 
lected from the group consisting of fatty acid, fatty acid 
metal salt, fatty acid ester, fatty acid amide, fatty acid 
analide, and solid plasticizer. 

15. The electrostatic recording method according to 
claim 11 wherein the auxiliary color forming agent is 
added in the amount of 5-40 parts per 50 parts of said 
color forming agent (B). 

16. A recording method which comprises closely 
contacting a master sheet containing a toner image, 
said toner image formed from a color forming agent 
(A) and an auxiliary color forming agent having a melt 
ing point ranging from 40°C to 130C selected from the 
group consisting offatty acid, fatty acid metal salt, fatty 
acid ester, fatty acid amide, fatty acid anilide, and solid 
plasticizer, said color forming auxiliary agent added in 
the amount of 5-200 parts per 100 parts of said color 
forming agent (A), with a visible image forming surface 
containing a color forming agent (B) of an image re 
ceiving sheet, and (II) heating to cause a thermal color 
forming reaction between the color forming agent (A) 
and the color forming agent (B) resulting in a visible 
image wherein 
the color forming agent (A) being selected from the 
group consisting of 
1. diarylphalides, 
2. leuco auramines, 
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... acryl auramines, 
. O, (3-unsaturated arylketones, 
... basic monoazo dyestuff, 
... rhodamine Blactams, 
... polyaryl carbinols, 
... benzoindolino spiropyrans, 
phthalans, and 

10. Spirophthalans, 
and the color forming agent (B) being selected from 
the group consisting of 
l. polymer of phenol and aldehyde, 
2. polymer of phenol and acetylene, 
3. rosin modified maleic acid resin, 
4. hydrolyzed product of copolymer of styrene and 
maleic anhydride, 

5. hydrolyzed product of polymer of carboxy poly 
ethylene, 

6. hydrolyzed product of copolymer of vinyl methyl 
ether and maleic anydride, 

7. hydrolyzed product of copolymer of ethylene 
and maleic anhydride, 

8. Japanese acid clay, 
9. bentonite, 
10. diatomaceous earth, 
ll. bisphenol compounds containing carboxyl radi 
cal in a molecule, 

l2. polymers of bisphenol compounds containing 
carboxyl radical in a molecule, and 

13. phenolic material. 
17. The recording method according to claim 16 

wherein the toner includes a binder resin. 
18. The recording method according to claim 16 

wherein the image receiving sheet comprising the color 
forming agent (B) further comprises a binder resin in 
the surface for forming a visible image. 

19. The recording method according to claim 16 in 
which the visible image forming surface of the image 
receiving sheet comprising the color forming agent (B) 
further comprises an auxiliary color forming agent hav 
ing a melting point range from 40°C to 130°C selected 
from the group consisting of fatty acid, fatty acid metal 
salt, fatty acid ester, fatty acid amide, fatty acid anilide, 
and solid plasticizer. 

20. The recording method according to claim 16 
wherein the auxiliary color forming agent is added in 
the amount of 5 to 40 parts of the color forming agent 
(B). 

k s: k ck k 
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