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(57) ABSTRACT 

An image recording member for facsimiles, and so on, 
wherein the electrically conductive agent to be used 
for the recording layer as the active component of the 
recording member comprises a porous compound 
containing therein a polar substance. An image is re 
corded on this image recording member by causing 
electric current to flow through the recording layer 
by way of a recording needle. 

27 Claims, 3 Drawing Figures 

3 

  

    

  

  



PATENTED AUC 261975 3, 9 O), 769 

-7 
NNNNNN 
N-3 

  



3,901,769 
1 

IMAGE RECORDING MEMBER 

BACKGROUND OF THE INVENTON 
1. Field of the invention 
This invention relates to image recording members 

which are capable of recording images by electrical ex 
pedient, and are therefore useful in recording various 
receiving signals such as those from facsimile, outputs 
from computers and their terminal equipments, data of 
various kinds of measuring apparatuses for industrial, 
medical, business and varieties of purposes. 

2. Description of the Prior Art 
Recording of electrical signals as an image has been 

increasing year by year with clevelopment in the facsim 
ile and other telecommunication devices. The methods 
which have so far been adapted most widely for such 
recording purposes may be represented by electrical 
discharge recording, electrolytic recording, and so 
forth. 
The electrical discharge recording method is to form 

an image either by placing a white pigment layer on an 
electrically conductive black layer, or by placing an 
electrically conductive thin metal layer such as, for ex 
ample, aluminum on the abovementioned electrically 
conductive black layer, and then by perforating the sur 
face layer of the white pigment or the thin metal layer 
by electrical discharge of a recording needle (hereinaf 
ter referred to as 'stylus') so as to remove the surface 
layer and to expose the black layer underneath thereof. 
On the other hand, the electrolytic recording method 

is to form an image by first impregnating a sheet of 
paper with an electrolytic solution to bring the same 
into a wet state, and then causing electric current to 
flow therethrough by way of the stylus. The resulting 
image is either a colored substance formed by reaction 
between the ionized metal constituting the stylus and 
the electrolyte, or a colored decomposition product 
formed by electrolysis of the electrolyte impregnated in 
the paper by electric current caused to flow there 
through from the stylus. 
According to the electric discharge recording 

method, as the surface layer is perforated by heat of 
electrical discharge generated by the stylus, there incvi 
tably takes place various inconveniences such that 
very strong irritating odor comes out, dust from per 
foration of the surface layer scatters, wear and 
tear of the stylus are considerable, and other dis 
advantages. Moreover, mechanical forces such 
as folding, pressure adhesion, etc. to be imparted 
to the laminated layers are liable to expose the 
black layer with the consequence that the paper 
becomes easily Stained. In another aspect, since the 
surface layer is made thin so as to facilitate the electric 
discharge, the black layer beneath the surface layer 
cannot be masked perfectly, which is liable to make the 
base color of the recording paper to assume grey rather 
than white, thereby worsening the outer appearance 
thereof. 
On the other hand, since the electrolytic recording 

method is of the wet type, the recording paper is 
inferior in its preservability and the quality of the 
image formed thereon is deteriorated by running of 
the electrolyte. In addition, the paper undergoes 
deformation such as wrinkles caused on its surface 
due to drying after the image recording. These 
disadvantages are fatal to such a wet type recording 
method. 
Also, in Japanese Pat. Nos. 2234 1963 and 

29630, 1969, there is proposed a dry type electrosensi 
tive recording sheet, wherein an image is obtained by 
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2 
dispersing metal compounds capable of being electri 
cally reduced into a free metal in an insulative resin. 
followed by reduction of the metal compounds into 
free metals through conduction of electric current. In 
this electrosensitive recording sheet, however, most of 
the metal compounds of relatively high electric con 
ductivity are colored, while less-colored metal com 
pounds are of low electric conductivity, hence they re 
quire chemical and physical treatments for the electric 
current to be conducted therethrough. However, such 
treatments bring about coloration of the metal con 
pounds with the consequent increase in density of the 
base color of the recording sheet to a considerable de 
gree. Moreover, difficulty in electric conduction 
through the insulative resin dispersion causes issuance 
of undesirable odors due to heat from the electric 
discharge at the time of recording, considerable degree 
of wear and tear in the stylus, and other defects. 
Furthermore, Japanese Pat. No. 5476f 1967 and No. 

13239/1967 disclose a method whercin an electrically 
conductive thin layer is formed on a white or transpar 
ent substance such as silica, and so on by means of 
evaporative deposition, after which the substance is 
dispersed in a matrix for the electric conduction. How 
ever, even this method requires a considerable degree 
of skill and knack in the processes for such treatment. 
As stated above, therefore, the conventional record 

ing methods posed various problems in forming an 
image on the recording member in view of no effective 
means for the electric conduction having been devel 
oped in the wet type recording. 

SUMMARY OF THE INVENTION 

It is therefore a main object of the present invention 
to provide image recording mcmbers having an im 
proved recording layer in respect of its electric conduc 
tivity. 

It is another object of the present invention to pro 
vide image forming members capable of forming an 
image thereof in substantially dry condition and being 
stable without regard to humidity in the surrounding 
atmosphere. 

It is still another object of the present invention to 
provide image recording members which are capable of 
responding to even a slight change in the electric quan 
tity to be imparted thereto, of providing recorded in 
ages of high quality, and of providing excellent repro 
duction of the image with good tone. 

It is a further object of the present invention to 
provide an improved recording method which is 
capable of responding to even a slight change in 
electrical quantity to be applied to the image recording 
member, of providing a recorded image of high quality, 
and of providing excellent reproduction of the image 
having good tone. 

It is a still further object of the present invention 
to provide image recording members capable of re 
sponding to a high specd recording, and the electrically 
conductive recording method using such image record 
ing members. 

It is another object of the present invention to 
provide image recording member having a back 
ground of a high degree of whiteness and of excellent 
touch. 

It is still another object of the present invention to 
provide image recording members which are produc 
ible by a very simple procedure. 

It is still other object of the present invention to pro 
vide image recording members which are highly 
stable in storage for a fairly long period of time. 
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It is still another object of the present invention to 
provide image recording members which are non-toxic 
and safe at the stages of priduction and use. 
The characteristic features of the prescnt invcntion 

to attain the abovementioned objects reside in that, in 
thc inlage recording mcmhers having an active layer for 
recording which comprises, at least, an electrically con 
ductive agent, an image forming agent, and a binding 
agent, the electrically conductive agent consists of a 
porous compound containing thercin a polar sub 
stance, and that thc required image is recorded on the 
image rccording member by causing electric current to 
flow in the abovementioned active recording layer. 
The foregoing objects as well as detailcd construction 

and functions of the present invention will become 
more clearly understandable from the following dc 
scription thereof, when read in conjunction with the ac 
companying drawings and several preferred examples 
to reduce the same into practice. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings, FIGS. 1, 2, and 3 are respectively 
schematic diagrams illustrating the structure of the 
inhage recording member, and the recording method 
using the same according to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

To begin with, the image recording member and the 
electric discharge recording method using such image 
recording member in accordance with the present in 
vention will be outlined hereinbelow with reference to 
FIGS. 1 to 3 inclusive of the accompanying drawings 
which diagramatically illustrate different embodiments 
of the image recording member. 
The image recording member shown in FIG. 1 con 

sists of a base layer 3 of any appropriate material, an 
electrically conductive, internediate layer 2 placed on 
the base layer, and a top recording layer 1 provided 
on the intermediate layer. This image recording sheet is 
used to obtain an image thereon by the electric dis 
charge recording method according to the present in 
vention. 
The top, recording layer consists of a porous com 

pound (A) containing therein a polar substance, an 
image forming agent (B), and a hinding agent to bind 
these two substances. 
The image recording sheet as shown in FIG. 2 con 

sists of the base layer 3, the electrically conductive, in 
termediate layer 2 placed on the base layer 3, another 
electrically conductive layer 5 which corresponds to 
the top, recording layer 1 of FIG. 1 as described above 
except for exclusion of the image forming agent (B) 
there from and which is placed on the intermediate 
layer 2, and an image forming layer 6 placed a top of 
the layer 5 and containing therein the image forming 
agent (B). In this case, the so-called recording layer as 
used in the previous embodiment of FIG. 1 designates 
the electrically conductive layer 5 and the image form 
ing layer 6 as combined. 

Further, the image recording sheet as shown in 
FIG. 3 consists only of the base layer 3 and the re 
cording layer 1, these being the same as those in the 
image recording sheet of FIG. I. 
Throughout these embodiments in FIGS. 1, 2 and 3, 

the reference numeral 4 designates an electric power 
source, the numeral 7 denotes a stylus, and the numeral 
8 represents a feedback electrode. The electrocle 8 may 
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4 
he taken directly from the electrically conductive layer 
2, or from the recording layer 1 or the image forming 
layer 6. The polarity of electricity to he impressed upon 
the stylus 7 may be either positive (+), or negative 
( - ), ()r an iltern ting current. 
The porous substance (hereinafter simply referred to 

as 'compound (A)') which contains therein a polar 
substance to he used as the electrically conductive 
agent for the purpose of the present invention is under 
stood to have to following physical properties. That is: 

1, the compound (A) possesses "pores' or 'cavities' 
in its molecular structure, in which a loosely bound 
polar substance (as will be described in more detail at 
a luter paragraph) can be held. And, even in this state 
of containing a sufficient amount of polar substance in 
thesc porcs or cavities, the compound (A) does not ex 
hibit 'stickiness' as seen in the hygroscopic and efflo 
rescent phenomena which is generally shown by so 
dium chloride and like salts, but it maintains an appar 
ent dry state. 

2. the compound (A) does not lose its crystal struc 
ture, even when the polar substance it contains is com 
pletely removed under heat, reduced pressure, or any 
other expedient. 

3. the compound (A) exhibits good electric conduc 
tivity on account of the polar substance and various 
kinds of ions, with which it may co-exist. 

4. thc compound (A) is capable of exhibiting its elec 
tric conductivity by adsorption of a sufficient amount 
of water even if it is left in the natural atmosphere. 
As mentioned in the preceding paragraphs, the com 

pound (A) has very unique physical propertics. The 
present invention has just noticed these physical 
properties of the compound (A), and, after strenuous 
and painstaking studics and experiments, has found out 
that the image recording material produced from a sys 
tem, in which the compound (A) is dispersed in a bind 
ing agent can exhibit the characteristics of the com 
pound in a Substantially same degree as does the com 
pound (A) per se. 
The compounds (A) which are applicable for the 

purpose of the present invention are as follows. 
1. Ion-Exchange Resin 
Synthetic resins which consist principally of porous 

high polymers containing therein ion-exchangeable 
acid groups or base groups fall under this category. 
Types of such ion-exchange resins are cationic ion 
exchange resin, anionic ion-exchange resin, and am 
photeric ion-cxchange resin. 
The composition of the high polymer to be the princi 

pal constituent of the ion-exchange resin may be uny of 
polystyrenc amine type, phenol methylene sulfonic 
acid type, polystyrene sulfonic acid type, phenol form 
aldehyde polyamine type, methacrylic acid type, and 
vinyl resins. 
The acid groups may, for example, be sulfonic 

acid groups (- SOOH), carboxylic acid groups 
(-COOH), and phenolic hydroxy groups (-OH). The 
base groups may, for example, be amino groups 
(-NH2), substituted amino groups (-NHR, -NRR"), 
and quaternary ammonium salt groups (-Nt RR'R''). 

2. Electron-Exchange Rcsin 
High polymer compounds which perform the elec 

tron-exchange fall under this category, among which 
polyvinyl hydroquinone, hydroquinone formaldehyde 
resin, dioxyphenyl alanine polymers, etc. may be 
exemplified. 

3. Hydrophilic cross-linked copolymers consisting of 
ternary components A, B, and C, wherein the compo 
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nent A is 6() to 90% by weight of a hotcrocyclic-N- 
vinyl monomer represented by N-vinyl lactam, the 
component B is 40 to 10% by weight of a monomerse 
lected from vinyl acctatic and methylnncthacrylate, and 
the component C is, for examplc, polycthylene glycol 
dimethacrylate, 0.5 to 12% by weight of which is added 
to the total quantity of the components A and B. 

4. Porous Polyestcr Resin 
Thc polyester rcsins are rcpresentcd by thosc which 

are produced by the undermentioned process steps. 
a providing an inner phasic forming agent which is 

watcr or a liquid substantially consisting of water: 
b, providing an outcr phase forming agent which is a 

polymerizable organic liquid consisting of the follow 
ing two components; 
(compound a) a polyester consisting of a poly 

carboxylic acid and a polyhydric alcohol, and having 
in its molecules at least one functional group repre 
sented by -COCH=CH-CO-; and 
(compound b) a low molecular weight, polymeriz 

able liquid monomeric compound which is copolymer 
izable with the component a, and is capable of contain 
ing therein a low molecular weight, polymerizable non 
liquid monomeric compound; 

c. preparing an oil-water emulsion with water as the 
emulsifier in the presence of one, or two, or more kinds 
of inorganic metallic compounds of low solubility in 
water such as, for example, sulfides, hydroxides, and 
oxides of mercury, lead, bismuth, copper, cadmium, 
antimony, nickel, cobalt, iron, zinc, manganese, alumi 
num, and chromium; and 

d. subjecting this oil-water emulsion to block 
polymerization in the presence of a polymerization cat 
alyst and, depending on necessity, a polymerization ac 
celerator to produce a porous synthetic resin, a part or 
whole of the inner phase forming agent being removed 
from the produced synthetic resin depending on neces 
sity. 

5. A substance having therein micro-porcs, the sub 
stance being produced by pouring, in a flat sheet form, 
a uniformly mixed solution consisting principally of a 
condensed copolymer resin of dichlorodiphenylsulfonc 
and bisphenol (hereinafter called simply 'Polysul 
fone,' a trademark for a product of OCC), chloroform 
as a solvent, and alcohol having 1 to 5 carbon atoms as 
a non-solvent, and then subjecting the flat shect of the 
pourcd solution to volatilization and drying at a tem 
perature which is below the softening point of the resin 
so as to form micro-pores in the resin sheet. 

6. Silicic Acids and Silicatcs 
a. porous silicic acids represented by xH.O.ySiO, 

which is known as silica gel, silica acrogel. 
b. silicates represented by x M.O.ySiO, and occurring 

in nature as sticky ores, examples of which are amor 
phous ones such as allophane, hisingerite, etc., and 
crystalline phyllosilicate such as montmorillonite 
group, pyrophylitic group, talc group, mica group, kao 
lin group, chlorite group, vermiculitc. etc. 

c. porous silica glass which is an intermediate prod 
uct obtainable at the time of quartz glass production. 

7. Aluminum Silicatc 
Various sorts of condensed acids may be given, of 

which a typical one is natural zeolite. This is also called 
aluminum silicate to be represented by the following 
general formula: M, (M"). O. Al-O. nn SiO, nHO 
(3 s m is 0), where: M* and M" indicatc respec 
tively divalent and monovalent metal ions, most of 
which are usually Ca' , and sometimes Sr. Ba', and 
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6 
K", all being capable of being replaced with other 
cations, These zeolites have specific "cavities" or 
"pores' in the three dimensional skeleton structure, 
and the above-mentioned replaceable cations are held 
in these pores together with water molecules, Besides 
water, other organic solvents can be absorbed in the 
cavities, and the solvents of high polarity can be 
selectively absorbed. There exist a great many kinds 
of synthetic zeolites which have substantially the same 
three-dimensional skeleton structure as that of natural 
zeolite, and which are not much different from natural 
zeolite in respect of the basic properties. 

Furthermore, there are natural or synthetic com 
pounds which have chemical compositions completcly 
different from zeolite, in spite of the fact that they have 
the same basic properties as zeolite, i.e., thcy have the 
cavitics, and do not change their structures in absorp 
tion and desorption of watcr. Such compounds arc 
called zeolite-like compounds, which are also useful for 
the purpose of the prescnt invention. 
Zeolites both natural and synthetic which are used in 

the present invention may be classifica as follows. 

(1) Analcimc Group: 
Analcite NiASiOHO 
Pollucite (Cs. Na AlSiOxh) ( x < I()) 
Viseic Ca,NaAl,SiP(H)(HO).O. 
Kehoesite ZnssCaAli Pist Ha), HO).O. 
(2) Sodalie Group: 
Hydrosodalite 
Faujasite Nat AlSiO2)(OH) 

Nazi Ca. (Alsi Siia. Oska) 
262.3HO 
Nat AlSiO4) Na AO-29HO 
Nat AlSiO).xHO x is 6) 
NaO. AlO3-6 SiOx HO 
substantially identical t) fau 
jasite 

NOTE: *Synthetic veill manufactured hymian Carhide Corp., l'.S.A 
(3) Chahazite (group: 
Chabuzitle 

Molecular sieve A* 
Mccular sieve X 
Molecular sieve Y* 
Molecursive SK." 

(Ca,Na)AlSiO.6HO 
Gnclinite (Na,Ca)Al2SiO.6HO 
Erionile (Ca,Mg.Nai .K.). AlSiO.6HO 
Levynitu Cat AlSiO.6HO 

the same as Chahazite 
Molecular sieve S" the same as Gmeinite 
Molecular sieve T' the same as Elianite 
NOTE: "Synthetic lite manufactured hy linion car hide ("rp... .s, A, 
(4) Natrolite Group: 
Natrolite 

Molecular sicve R 

Nat AlSiO).2HO 
Mest lite NaCat AlSiO).8HO 
Scoccite Cat AlSiO).3HO 
Thomsonite NCa(Al,Si),a).6HO 
Edingtonite But AlSiO).4HO 
Gonnardite NaCat AlSiO).6HO 
Rhodesic KNaCal HSiO).5HO 
Mountainite 
(5) Harmoilome Group: 
harmot me 

KNCa(HSiO).5HO 

Phillipsite (Kx Nai )sAlSiO. (HO 
Gismondite Ca(ASiO.4HO 
Mccular sieve B" N: AlSiO2.5HO 
Garronite NuCus. AlSiO). 3.5HO 
N(): "Synthetic acilit: manufactured by 'nin Carhicle Crp...S.A. 
(6) Mordenic Group: 
Mordehitc 
Dachiarudite 

Na( AlSiO).3HO 
(NaCl)AlSiO.12HO 

Ferrierit: NaMg( AssistaO). 8HO 
Zelin' the same as Mordenite 
NOTE: **Manufactured by Norion Ca 
(7) Zeolites (f n n-duturmincd structure: 
Heulurdite Cut AlSiO)6H() 
Ctinoptilotite Nilssko, Caos (Al...Sir.oO) 

SHO 
Stihite Ca(AlSiO)7HO 
Epistilhite Ca(ASO).5C) 
Brewsterite (Sr.la,Ca)AlSiO.5HO 
Laumon title CaAlSiO), 4HC) 
Yugawa rallite Cat AlSiO).3HO 

(K.Ca,Nal) (Al,Si). On 1690HO 
KNa(Ca,Mg,Mn)( AllSiO7] 

32) H.C) 

P:Iulingile 
Ascher fline 
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Bikita ite LiAlSiOHO 

The above compounds are all applicable to the present 
invention. 
(8) Zeolite-like compounds: 
(8-1) Zeolite-like silicate not classified as zeolites, 

but which contain zeolitic water. 

Beryl Al-Bc SiO3.n HO 
Cordierite MgAl AlSiOHO 
Milarite KCa-Al Be SiO,0.5HO 
Osunmilite (K.N.Ca)(Mg,Fe)(A.Fe). (Si,Al) 

OHO 
KNa. AlSiO).nHO 
KNat AlSiO).n HO 
NuCar AlSiO)CO3HO 
NH AlSiO.().5HO 

Hydrated Nephcline 
Hydrated Nepheline 
Cancinite 
Buddingtonite 

(8-2) Other zeolite-like compounds: 

() Germantle MHGet GeO).O.4H.O. 
where. M is a metal ion. 

(l) Phosphate, 
Arsenale, Feaso.2HO 
Scordite 
Pharmacoside K Fe(OH)AsO.6-7C) 

(ill) Walcr-containing metal oxide 
Psilomelanc (Ba.HO). MnO, 
Three structure complex . 
Prussian hluc Mi Fe(CN)) 12H.O. 

(M=MnFeCoy, NiZnd) 
CaCO, (2+x), H.O. ( x s ().5) 

V) 

Weddellite 

The above-listed compounds are all applicable to the 
present invention. In particular, however, those com 
pounds having large cavity volume, or porosity and a 
high content of the polar compound, hence exhibiting 
good electric conductivity, are preferred. 

8. Basic Aluminum and Magnesium Carbonates 
The compounds are represented by the following 

gencral formula: 

(where: k, y, and z are respectively integers which sat 
isfy the relationships of 

- - - - - -- 2 
so < y <10 and n < 1, 

and a is zero or an integer which satisfies the relation 
ship of 

() is &I) 

The polar substance which can be contained in the 
above-detailed compound (A) as the useful, active 
component for the purpose of the present invention 
can be excmplified as follows: water, alcohols, ammo 
nia, dimethylformaldehyde, and like polar solvents: 
sodium hydroxide, potassium hydroxide, lithium chlo 
ride, magnesium chloride, sodium chloride, calcium 
chloride. sodium iodide, potassium iodide, sodium bro 
mide, potassium bromide, and other in organic electro 
lytes. Besides thesc incorganic electrolytes, there are 
various classes of organic electrolytes. They are enu 
merated as follows: sulfuric acid derivatives such as, for 
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8 
example, carboxylic acid salts of compounds repre 
sented by RO (CH), J.COOH.B., ROCO(CH), 
.COOH.B (where B is an organic annine), and so on, tri 
ethanolamine salt of cetylsulfonic acid. diethanolamine 
Salt of alkyl sulfonic acid, naphthalene sulfonate, so 
dium salt of olcyl henzimidazole sulfonic acid, and so 
on, phosphoric acid derivatives such as, for example. 
various sorts of silts from phosphonic acid phosphinic 
acid, phosphite esters, phosphoric acid esters, and so 
on, alkylamine Salts such as, for example, i-octadecyl 
5-methyl-biguanide hydrochloride. dibutyl phosphoric 
acid-tetraethylene pentamine salt, and so forth, salts of 
cyclic amines such as, for example, heptadecyl imidaz 
oline, dimethyl-amino-acctoguanamine, and so forth. 
salts of amideamines from high class fatty acids and low 
class polyamines such as, for example, N-monoacetyl 
ethylencciamine. etc., salts of ester-annines such as, for 
example, ester amines of stearic acid and triethanol 
amine, esters of stearic acid and au, co-diaminopropyl 
octadecyl ethylene glycol ether, and so on. quaternary 
ammonium salts such as, for example, alkyl dimethyl 
benzylammonium salt, alkyl trimethyl ammonium, and 
so on, and salts such as... for example, guanidine salt, 
alkyl alanine, alkyl aminosulfonic acid, etc. obtained by 
reacting maleic anhydride with alkyl amine. 
For the polar substance to be impregnated in the po 

rous compound (A), various expedients such as heat 
ing, application of a reduced pressure, etc. can be 
adapted depending on the situation. However, suffi 
cient impregnation can be attained by simply leaving 
the porous compound (A) and the polar substance 
under the natural condition, in case the latter is water. 
Also, where the required amount of the electric current 
conduction cannot be obtained for thc image recording 
with impregnation of the watcr alone as thc polar sub 
stance, any of the afore-mentioned organic or inor 
ganic electrolytes may be used together for more 
effective image recording. The ratio of impregna 
tion of the polar substance into the porous compound 
(A) in accordance with the present invention usually 
ranges from about 10 to 75% by weight, or, more pref 
erably, approximately 30 to 70% by weight. 
The image forming agent as used herein are those ca 

pable of forming images in response to changes of 
energy by application of electricity. There can be 
employed any known compound such as, for example, 
oxidation type color formers, reduction type color 
formers, pH indicators, heat-sensitive color formers, 
and the like. 
As the reduction type color former, there can be 

given leuco compounds of diphenylmethane dye such 
as Michler's methane bases like bis (p-dimethylamino 
phenyl) methane, 9,9'-dicthyl-6,6'-dichloro-3,3'- 
dicarbazoylmethane, (9-ethyl-6-methyl-3-carbazolyl)- 
p-dimethyl-aminophenyl methane, and so forth, and 
leucoauramines like leucoauramine, N,N-diethyl 
leucoauramine. phenylsulfonamide-bis-(p- 
dimethylamino-phenyl) methane. bis(p- 
dimethylaminophenyl) benzotriazylmethane, bis (p- 
diethylaminophenyl) morphonylmethane and so forth; 
leuco compounds of triphenylmethane dye such as 
diaminotriphenyl methanes like lcuco Malachite 
Green, 3,3'-dicarbazoylphenyl methane and so forth, 
triaminophenylmethanes like leuco Crystal Violet, 
9,9", 9'-triethyl-3,3',3'-tricarbazolylmethane and so 
on, and hydroxy-triphenylmethanes such as bis (3- 
methyl-4-hydroxy-5-carboxyphenyl)-2,6- 
dichlorophenyl-methane, bis (3-methyl-4-hydroxy-5- 
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carboxyphenyl)-4-diethyl-aminophenylmethane, and 
so on; leuco compounds of Xantheme such as 3,6– 
di (dimethylamino) xanthene; leuco compounds of acri 
dine dye such as 3,6-di-amino-2,7-dimethyl-9- 
phenylacridine, 3,6-di(dimethylamino) acridine, and 
so forth; leuco compounds of azine dyes such as 2 
methyl-3-amino-7-dimethylamino-5, 10 
dihydrophenazine. 3,7-diamino-5-phenyl-5, 10 
dihydrophenazine and so on; leuco compounds of oxa 
zine dyes such as 3,7-di(dimethylamino) phenoxazine 
and so on, and leuco compounds of thiazines such as 
3,7-di(dimethylamino) phenothiazine and the like. 
Furthermore, there can be listed reductants of indigo 

and indigoid dye, leuco-ferrocyanine, and leuco base 
vat colors of paraquinones such as benzoquinone dyes. 
naphthoduinone dyes, anthraquinones, and so on; aro 
matic amino compounds such as p-amino 
diphenylamino, diphenylbenzidine, oxidation bases 
which produce oxidation dyes such as phenols like 4 
methoxy-1-naphthol. 1,5-dihydroxynaphthalene. and 
So forth; and reductants of sulfide dyes such as 2 
mercapto-3-hydroxy-7-dimethylaminophenothiazine, 
and so on. 

As the reduction type color former, there may be 
given tetrazolium salts such as triphenyltetrazolium 
chloridc, ditctrazolium chloride and so on; long chain 
aliphatic acid ion salts such as ferric stcarate, and so 
on; organic acid noble metal salts such as silver behen 
ate, silver stearate, and so on, oxalic acid metal salts 
such as silver oxalate, nickel oxalate and so on metal 
carbonates such as manganese carbonate, cobaltous 
carbonate, and so on, metal chlorides such as nickel 
chloride, copper chloride, and so on; and heterocyclic 
quaternary ammonium salts capable of forming anhy 
drous salts by reduction such as 1-methyl-2,2',4'-di 
nitrobenzylpyridium p-toluene sulfonate, l-methyl-4- 
chloroquinaldium sulfate, and so on; and metal com 
pounds such as molybdenum trioxide, thorium oxide, 
cerium oxide, phosphotungstic acid, phosphomolyb 
denum acid, ammonium phosphomolybdenate, and so 
(). 

As the heat-sensitive color former, there may be 
given single heat sensitizers such as indole derivatives, 
pyrrolone derivatives, and substituted amino dithio 
formic acid heavy metal salts; and two-component 
heat-sensitizers such as long chain aliphatic acid ion 
salts such as ferric stearite, phenols such as tannic acid, 
ummonium salicylate, organic heavy metal salts such as 
nickcl acetate :nd the like, alkali earth metal sulfides 
or organic chelates such as diphenyl carbazone, organic 
acid noble metal salts such as silver behenate, aromatic 
organic reductants such as hydroquinone, protocate 
chuic acid, higher aliphatic heavy metal salts such as 
ferric Stearate, disubstituted dithiocarbamine acid zinc 
derivatives such as zinc dibutylthiocarbamate, and so 
on. In addition, there may be given two-component 
based color forming heat sensitive agents such as com 
binations of members selected from color formable 
lactone compounds such as crystal violet lactone, 3 
dimethyl-amino-6-mc thoxyfluorenc; color formable 
lactam compounds such as rhodamine Blactam, leuco 
compounds of dyes such as leuc) crystal violet, leuco 
malachite green; and spiropyrian compounds such as 1. 
3, 3-tri-methylindolyno-8-methoxybenzopyryl spiran, 
1-amyl-3, 3-dimethylindolyno-8'-ethoxybenzopyryl 
spiran and one member selected from acidic com 
pounds such as bisphenol A. cy-naphthol, and palmitic 
acid. 

5 
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There has heretofore been known to include iodine 

compounds such as potassium iodide in a recording 
member, the compound of which is electrically excited 
to exhibit color due to the starch-iodine reaction, 
whereby a visible image can be obtained. Also, there 
has been known a method, in which iodine compounds, 
and amines or their leuco derivatives are included in a 
recording layer, and upon liberation of iodine by elec 
trical means, the amine or its derivative is reacted with 
the liberated iodine, whereby Ln image is recorded in 
the recording member. These known methods are also 
applicable to the present invention. 
Examples of the iodinc compounds to be used in 

these methods are: zinc iodide, aluminum iodide, anti 
mony iodide, anmonium iodide, indium iodide, uranyl 
iodide, cadmium iodide, potassium iodide, calcium io 
didc, silver iodide, cobalt iodide, zirconium iodide, 
mercury iodide, tin iodide, strontium iodide, cesium io 
dide, cerium iodide, thallium iodide, tungsten iodide, 
ferric iodide, copper iodide, thorium iodide, sodium io 
dide, nickel iodide, platinum iodide, barium iodide, 
beryllium iodide, magnesium iodide, manganese io 
dide, and lithium iodide. Also, oxides of iodine such as 
iodine pentoxide, iodine tetraoxide, and so on, as well 
as iodic acid and iodic acid ammonium can be used. Of 
these various iodine compounds, those having strong 
ionic coupling such as iodides of alkali metals or alka 
line earth metals are particularly preferable. 
The compounds which react with iodine liberated 

from the abovementioned iodine compounds to form 
an image are: starch, starch ethers, amylopectin, poly 
vinyl alcohol, polyvinyl formal having a high OH value, 
etc., Besides these, there may be given piperine, cellu 
lose treated with zinc chloride, praseodymium acetate, 
lanthanum propionate, nylon, and so on. Also, aro 
matic amines such as tetramcthyl-p-phenylencodiamine, 
N, N'-dimethyl-p-phenylenediamine, tetramethyl 
diaminodiphenyl methane, etc. can be used. Besides 
these amines, thcre are furthcr used color bases, and 
leuco compounds such as tris(p-dimethyl annino 
phenyl) methane, 3, 4-bcnzo-6- 
dimethylaminofluorene, bis(p-diethylaminophenyl) 
phenylmethoxy methane, and so on. 
There is still another method of forming an image by 

use of the below-listed compounds as the image form 
ing agent, whercin a recording layer containing any of 
these image forming elements is electrified to differen 
tiate its property, either hydrophilic or hydrophobic, 
after which it is used as a master plate for offset print 
ing. The examples of the abovementioned image form 
ing element are: tetrazolium salts, ditetrazolium salts, 
triazolium salts, or petroleum waxcs such as mictocrys 
talline wax (containing isoparaffin of 32 to 70 carbon 
atoms as the principal constituent), paraffin wax of a 
melting point of 37.8 to 64.5°C (containing n-paraffin 
of 16 to 40 carbon atoms as the principal constituent ). 
and petrolatum wax of a melting point of 38 to 60°C. 

Besides the above, it is possible that a part or all of 
the ions (A') such as, for example, sodium ion, potas 
sium ion, etc. which the abovementioned porous com 
pound (A) contains may be exchanged with other ions 
(B) such as, for example, silver ion, gold ion, copper 
ion, ammonium ion, nickel ion, cobalt ion, iodine ion, 
iron ion, magnesium ion, and so forth which are 
necessary for forming an image thereby to produce a 
porous compound (B) which is directly used as the 
image forming agent. 
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The binders as used herein include gelatin, natural 
high polymers such as starch, cellulose derivatives such 
as cellulose nitrate, carboxymethyl cellulose and so on; 
semisynthetic polymers such as natural rubber plasti 
cizer, e.g., chlorinated rubber, cyclized rubber, and so 
on, polymerization type synthetic polymers such as 
polyisobutylene, polystyrene, terpenc resin, polyacrylic 
acid, polyacrylate, polymethacrylate, polyacrylonitrile. 
polyacrylamide, polyvinyl acetate, polyvinyl alcohol, 
polyvinyl, pyrrolidone, polyacetal, polyvinyl chloride, 
polyvinyl pyridine, polyvinyl carbazole, polybutadiene, 
butadicne-styrenc copolymer, butyl rubber, polyoxy 
methylene, polyethylene imine, polyethylene imine hy 
drochloride, poly(2-acryloxyethyl dimethylsulfonium 
chloride), and so forth; condensation-polymerization 
type polymers such as phenol resin, amino resin, tolu 
ene resin, alkyd resin, unsaturated polyester resin, allyl 
resin, polycarbonate, polyamide resin, polyether resin, 
silicone resin, furan resin, thiokol rubber, and so on; 
and addition-polymerization type polymers such as 
polyurethane, polyurea, epoxy resin, and so on. 
The recording members according to the present in 

vention are produced in the following manner. 
The porous compound containing therein the polar 

substance, image forming agent, and binder (if neces 
sary, together with pigment, color controlling agent 
and other additives) are uniformly dispersed, and the 
dispersion liquid is applied on any suitable substrate by 
coating, dipping, or other expedients to form a record 
ing layer. The quantity of the porous compound con 
taining the polar substance for usc in the present inven 
tion generally ranges from 30 to 98% by weight based 
on the total weight of the recording layer, and prefera 
bly from 50 to 95% by weight. A more preferable 
range thereof is from 70 to 90% by weight, although 
the present invention is not confined to this specific 
range. 
For the substrate, there can be used paper, resin film, 

conductive material such as metal, conductive paper 
treated with thin metal film, conductive paper having 
thereon vapor-deposited metal, conductive paper 
coated with mctal powder, conductive paper treated 
with carbon, and so forth. 

PREFERRED EXAMPLES 

in order to enable those persons skilled in the art to 
reduce the present invention into practice, the follow 
ing preferred examples are presented. It should, how 
ever, be noted that these examples are illustrative 
only, and they do not intend to limit the scope of the 
present invention as set forth in the appended claims. 

EXAMPLE 

Sheets of conductive recording paper were manufac 
tured with the following composition as the recording 
layer. 

Component Part by Weight 

Porous Compound (A) of a 
class is listed in the 
following Tahle i {} 
Rulile type titanium xide (J 
Polyvinylbutyral 
(p.d. l 5 ()() } () 

hink (){ 

A mixture of the above-mentioned components was 
kneaded for seven full days and nights in a ball mill, 

S 5 

12 
after which 5 parts by weight of leuco malachite 
green as the image forming agent was added to this 
kneaded mixture and further mixed sufficiently. This 
kneaded mixture was then applied onto an aluminum 
foil to a film thickness of approximately 8 microns by 
use of a coating rod. Subsequently, the thus coated 
aluminum foil was subjected to heat-treatment in an 
oven maintained at 100°C for 5 minutes, whereby a 
recording layer is produced. 
Then, a tungsten stylus was connected to a positive 

(+) and the aluminum foil to negative ( - ) and a D.C. 
voltage of approximately 150 volts was impressed 
there across, and thc stylus was caused to scan on the 
above-mentioned recording layer at a speed of lm/sec. 
The results are as shown in the following Tahle i. 

Table 

Recur 
Class of Compound A ) ability Chithr line 

AMBERLITF. IR-()() (*) () irk green 
AMBER FRA-...} ( * } (3) dark green 
Mint intrillo) inite O) green 
Kaolinite A light green 
Silica ge () green 
Silica Aler hsil O dark green 
Plly vinyl hydroquinone A light green 
Hydrophilic criss- O green 
linked polymer (**) 
Porous polyester ***) A light green 
Basic aluminum magnesium A light green 
crh knit { ****) 
Rutile type titanium X X 
xide R-5N ( * * ***) 

NOTFS. ( . ) Traclemarked it in cychange resins of Rohm & Haix ( ). 
I Consisting if 7 parts hy weight (N-vinylpyrrolidone. paris hy weight of 

methylmethacrylate. and part by weight it richly ethylene glycol in ethacrylate 
f ('insisting if I parthy weight of trimethyl propane ritutmirate. and 1 

art by w eight of livinylhenaene 
; MgAli ()) ((), h() 
* * * * Titanium ( xide Yi Sikai Kigaku K.K. Nist purus, sed for comprison 

purpksu inly 
?ix planatic is synhills irre cirdability 
G) Very (iod 
{ } (th. 

A Recariable, though not g is 
N. Pir 

EXAMPLE 2 

Kaolinite, polyvinyl hydroquinone, porous polyester, 
basic aluminum/magnesium carbonate, which were 
evaluated as having the recordability grade of A in Ex 
ample above, were subjected to drying under a re 
duced pressure, after which each of the polar sub 
stances listed in Table 2 below was adsorbed to each of 
these compounds (A). 
The recording layer was then formed by using each of 

these compounds containing therein the respective 
polar substances in exactly thc same manner as men 
tioned in Example 1, and the produced recording layer 
was subjected to the recording in the same way as done 
in Example 1 above. The evaluations of recordability of 
the recording layer containing each of the polar sub 
stances are as follows: 

Table 2 

improv encint in 
Polar Suhstinck: Recordiability 

Glycerine (). 
Polyethylene glycol A 
lithium chi) ride G) 
Sidium chic rid: O 
Minothin annin: A 
buty rate 
Syllinn N-stery c) 
src Sinate 
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Table 2 - Continued 
lm provinent in 
Recordability 

G) 

Polar Substance 

5 Alkyltrimethyl 
ammonium salt 

NOT, the criterion of the valuatel improvement in recordilhilly is as finilwa. 

G) Very remurkable imprive men in rvir dahility rutignized in tymparistin 
with fix imple i. 

() Rumarkable imprivvement in recordability ruckygmied in comparistyn with 
Example 1. 

is Slight improvernunt in recordability recognive! in cymparis with 1. van - 

() 

plc 

From the above Table 2, it is found that presence of 
the polar substance other than water, particularly vari 
ous sorts of electrolytes, serves to improve in the 
recordability. 

EXAMPLE 3 

To a mixturc of 2g of ditetrazolium chloridc, 10g of 
polyvinylbutyral (polymerization degree of 1,500). 5g 
of rutile type titanium oxide, and 150g of ethanol, there 
was added 30g of various kinds of porous compounds 
as listed in Table 3 below, and the batch was kneaded 
for 2 full days and nights. 
The compounds in group A of the Table are those po 

rous compounds containing only zeolitic water which 
the compounds contain primarily, while the com 
pounds in group B of the Table are those having sodium 
chloride (NaCl) contained in the so-called 'cavities' 
or 'porcs' they have. 
The dispersed liquid after the kneading was applied 

onto an aluminum laminate paper to a film thickness of 
approximately 10 microns by means of a coating rod, 
and then dried for 5 minutes at a temperature of 100°C. 
After the drying, the recording paper thus produced 
was subjected to recording by electric conduction in 
such a way that a tungsten stylus was connected to a 
negative, while the aluminum laminate paper to a posi 
tive, across which a D.C. voltage of approximately 
150 volts was applied, and the stylus was caused to 
scan on the recording papers at a speed of 70 cm/sec. 
The results of the recording are as shown in the 
following Table 3. 

25 

35 

40 

45 

Table 3 

Recurdability 
Compounds A 

Moccular Sieve "SK-40 
Molecular Sievc"3X 
Molecular Sieve"5A 
Weddict litic 
Gismondile 
Chahazite 
Scorubdill: 
Clinoptilotite 
Morenite 
Sodalite 
Analcite 
Psilonelane 
Cinncrinit: 

B 

O) 
o 

O 
O 
O 
O 
O 
O 
() 
A 
A 
A 

60 
Nolc. Produced by 'nion (arbide Corp 
Explanations of Mymbols for 'Recordahility 
Ov cry God 
() (bit 

A Recirah. though in it grid 

From the above results, it has heen found that the re 
cordability improvics by the presence of the electrolytes 
in the compounds. 

14 
EXAMPLE 4 

The recording layers were produced by the use of thc 
molecular Sieve Sk-40 in groups A and B as in Examplc 
3 above, and they were subjected to the recording tests 
by varying the scanning speeds of the stylus. The 
composition of the recording paper and the operating 
conditions for the recording were exactly the same as 
those in Example 3 above. The results of the recording 
are as shown in Table 4 below. 

Table 4 
Recordability 

Scanning Speed of Compound complund 
stylus (misc. } (A) (B) 

.7 G) O 
() O G) 

2.() A O) 
3.0 A C) 
4.() A O 

The criterion for the evaluation is the same as in 
Example 3. From the above experiments, it has been 
found that high speed recording is possible due to the 
presence of the electrolyte. 

EXAMPLE 5 

In this Example 5, the recording papers were pro 
duced by using an electrically conductive agent ob 
tained by the adsorption to the porous compounds of 
a 10% aqueous solution of various electrolytes as 
shown in the following Table 5. 
The recording layers were then subjected to the elec 

tric conductive recording, and the results of recording 
were compared among them, the compared results 
being shown in Table 5 below. 
As the porous compound, there was used molecular 

Sicve 13 (produced by Union Carbide Corporation, U. 
S.A.) impregnated with a 10% aqueous solution of 
the electrolyte shown in the following Table 5, the 
electrolyte being adsorbed to the compound in a 
sufficient quantity. 
As the binding agent, polyvinylbutyral was used at a 

weight ratio of 5 to 1. Also, as the image forming agent. 
there was used triphenyl tetrazolium chloride at a 
weight ratio of 1/20 with respect to the total weight of 
the porous compound. 

Table 5 

Electrolyte improvement in 
Recordability 

Soudium chloride 
Lithium chloridic 
Sodium iodide 
trict hunclimine cetyl 
sulfonatic 
Dinnethylaminoacet(guanamine 
sulfate 
P. tissium (talk: 
Alkylbenacht calcium 
sullunat: 
Lauryanine hydrichlyriciu 
Sucium stearylamin propinate 

A 
O 

Note: The criteri in of the evaluated improvement in recrlahility is as folk awN 
G V cry remarkable improvenient in recordability recognized. 
() Remarkable improvement in recordability recognized 
A Slight improvement in recirclahility recognized, 

EXAMPLE 6 

The scanning of the recording layer by thc stylus at a 
rate of 0.7 m/sec. as in Example 4 abovc was done 
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under the following conditions of relative humidity, 
and the recordability of the layer was examined. The 
composition of the recording layer and the other con 
ditions are the same as in Example 4, and the results 

16 

ingredient Parts by weight 
Montinorillenite 1 () (; 

3) 

() 

() 
() 

Retirect Cylcyr 

cd 
purple 
dark hrwn 
dirk hrhwin 

dark hr win 

huc 

are as shown in Table 6 below. 5 Pyral 
Table 6 Skydium icydid 

Aditive (suchyle 8 
Relative Humidity Recordability below) 

( . ) Compound A Compound 3 than 

e O) (e) () 
4. C) (c) 
2) y G) The thus prepared dispersion liquid was applied into 

- y 8 an aluminum laminate paper to a thickncss of approxi 
mately 8 microns, and dried to obtain the recording pa 

Note: The symbols for recordability have the same meanings as those in Example per 
4, S 

The stylus was caused to scan on this recording paper 
F he ab l - for image recording under the same conditions as in 
rom the above results, it is found that improved re- Example 1, the results of which are shown in Table 8 cordability in the recording at low humidity could be below 

obtained due to the presence of the electrolyte. 
20 Table 8 

EXAMPLE 7 - - - - 
Additive Compound 

Various kinds of recording papers were prepared Starch (gllatin)us rick: 
the same manner as described in Example 1 with the Amylopect in 
exception that various image forming agents were used Eu" r(II)inate 
in place ot leucomalachite green. The recording papers 25 CE. treated with 
were subjected to recording by application of electric- zinc chloride 
ity, the results of which are as shown in Table 7 below. Ethyl paraphenylenc 

N.N'-dimethyl-paraphenylene 
Table 7 

image Forming Agent Recrd. Recorded Polarity 
ahility Color of stylus 

Leuco auranninc O yellow -- 
3.6-lit dimethylamino) 
xanthen: O) red -- 
3,7-lian ino-5, 10-dihydrophcnazine o cd -- 
i.7-li(dimethylamino)phenothiazine O blue -- 
4-methoxy--naphthol o blu: -- 
Bist p-dimethylaminophenyl)methanic O blue -- 
Leuco crystal violct (3) blue-purple -- 
Bis(3-methyl-4-hydroxy-5-carboxy-phenyl-2, 
6-dichlorophenyl methane O) red-purple -- 
3,6-diamino-2,7-dimethyl-9-phenylacridan O rcul -- 
3.7-di(diethylamino)phenoxazine O blue -- 
indigo whitc O card blue -- 
p-aminodiphenylamine dark blue -- 
l-methyl-2,2',4'-dinitrobenzyl pyridinium 
p-luluene sulfonate O) purple-blue 
Dibromo phenol sulfophthalein O red - 
Phenolphthalcin O red - 
Triphenyltetrazolium chloride G) red 
Diterazolium chloride (o) dark hue 
Nick Xalate O gray-brown --- 
Cibatus carbonate O gray-brown M 
Silver behentic O gray-brown 
Phospho-tungstic acid (8) gray-black - 
Nicket hypophosphite O gray-brown 
Zinc (xide O) gray-black 

diamine 

EXAMPLE 8 

Instead of applying a direct current of positive or 
negative polarity to the stylus as in Example 7 above, 
an alternating current of approximately 150 volts was 
applied thercito to carry out the recording in the same 
manner as in the preceding Example. As a result, a 
good image was obtained without a change in the color 
tone. 

EXAMPLE 9 

A mixture of the following ingredients was kneaded 
in a ball mill for 2 full days and nights to prepare a dis 
persion liquid. 

5 5 

6) 

etramethyl-diaminodiphenyl 
mclhinc 

rist p-dimethylamin (phenyl) 
methane 
3.4-henzo-(1-dimethylamino 
floran 
Bist p-diethylamin phenyl) 
phenylmethoxymetharic 
Nudditive 

EXAMPLE () 

blue 

blue 

purple 

re 

blue 
very light 
yellow 

A mixture of the following ingredients was kneaded 
in a ball mill for two full days and nights to prepare a 
dispersion liquid. 
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Ingredient Parts by weight 
Montinuyrillonite ().() 
Polyvinylbutyral (p.d. l 5 ()()) 3) 
Sidium i(dide t 
Ethan () ().() 

The thus prepared dispersion liquid was applied onto 
an aluminum laminate paper to a thickness of approxi 
mately 8 microns, and dried to obtain the recording 
paper I. 
On the other hand, another dispersion liquid was pre 

pared from a mixture of the following ingredients, and 
then it was applied onto an impregnation paper, which 
was dried and made into the recording paper Il. 

Ingredient Part by Weight 

Polyvinyl alcohol () 
( p, d. 1,000) 

Additive see Table 9 
he low 

Water 
(). 
().) 

When the abovementioned recording paper I was 
subjected to thc electrically conductive recording 
under the same conditions as in Example 1, a light yel 
low portion appeared on the image recording paper. 
Subscquently, the recording papers I and I were super 
posed and caused to pass through a pair of heated rolls 
maintained at 140°C for 5 seconds, whereupon an 
image of a color as shown in Table 9 below was ob 
tained on the image recording paper I at a position 
corresponding to thc light yellow portion on the re 
cording paper . 

Table 9 

Additive Compound Recorded Color 

Starch of glut in us rice red 
Amylopectin purple 
Lanthanum propionale dark brunwn 
Piperine dark hrywn 
tetramethyl paraphenylene 
diamine huc 
N,N'-dimethyl-paraphenylene 
diamine blue 
Tetramethyl-diaminodiphenyl 
methan hue 
Tris(p-dimethylaminephenyl) 
methane purple 
Nc) additive light yellow 

EXAMPLE 1 

10g of microcrystalline wax was added to a mixture 
consisting of 30g of Amberlite IRA-401 (an ion 
exchange resin of Rohm & Haas Co.), 10g of rutile typc 
titanium oxide, 10g of polyvinylbutyral (polymeriza 
tion degree of 1,500), and 150g of ethanol, and the 
whole batch was kneaded for full 2 days and nights in a 
ball mill to produce a dispersion liquid. 
The dispersion liquid thus prepared was applied onto 

an aluminum plate of approximately 50 microns thick 
ness by means of a coating rod to a coating thickness 
of approximately 10 microns, and dried under the nat 
ural condition to obtain a recording plate. Thereafter, 
the recording plate was subjected to the electrically 
conductive recording by connecting the tungsten stylus 
to the negative, and the aluminum plate to the positive, 

O 
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across which a current of approximately 150 volts was 
impressed, while the stylus was being scanned on the 
recording plate. With the electric conduction, the con 
ducted portion became transparent, and at the same 
time, became water-repellent. 
The recording plate, on which an imagc was thus Te 

corded, was then subjected to an offset printing by 
means of an offset proof printer, from which a good 
print of an image corresponding to the electrically 
conductive image recording could be obtained. The 
serviceable life of this recorded plate for the offset 
printing was approximately 4,000 to 10,000 sheets of 
print. 

In place of the abovementioned microcrystalline 
wax, paraffin wax was used for preparing the dispersion 
liquid in the same way as mentioned in the foregoing. 
The application of the dispersion liquid on the record 
ing plate, the electrically conductive recording on the 
coated recording plate, und the subsequent offset print 
ing were also carried out in exactly the same manner as 
in the proceeding. The results obtained were substan 
tially the same as above. 

EXAMPLE 2 

A mixture of the following ingredients was kneaded 
in a ball mill for full 2 days and nights to produce a dis 
persion liquid. 

ngredient Ouantity 
5-phenyl-2,3-bis(p- 
diphcnyl)tetrazolium 6g 
chloride 
Faujasite type synthetic 
Zenite (molecular sieve 
3X of Union Carhidc Cop. ) 3 Og 

Rutile type titanium oxide ltg 
Polyvinylbutyral 
(polymerization degree l.500) 10g 
Ethan 150g 

The resulting dispersion liquid was applied onto an 
aluminum plate of about 50 microns thickness by 
means of a coating rod to a film thickness of about 
10 microns, and dried under natural conditions. There 
after, the recording plate was subjected to electrically 
conductive recording by connecting a tungsten stylus 
to the negative, and the aluminum plate to the positive, 
across which a current of about 150 volts was im 
pressed, while the stylus was caused to scan on the 
recording plate at a scanning speed of 50 cm/sec. As 
the result of this electric conduction, the conducted 
part assumed a reddish-purple color, and, at the same 
time became water-repellent. 
The recording plate, on which an image was thus re 

corded, was then subjected to an offset printing by 
means of an offset printer, from which a good print of 
an image corresponding to the electrically conductive 
image recording could be obtained. The serviceable life 
of this recorded plate for offsct printing was approxi 
mately 3,000 to 5,000 sheets of print. 

In place of the abovementioned 5-phenyl-2,3-bis(p- 
diphenyl) tetrazolium chloride, various image forming 
agents as listed in the following Table 10 were used for 
preparing the dispersion liquid in the same way as men 
tioned in the foregoing. The application of the disper 
sion liquid on the recording plate, electrically conduc 
tive recording on the coated recording plate, and the 
subsequent offset printing were also carried out in ex 
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actly the same manner as in the preceeding. The 
results obtained are as shown in Table 10 below. 

Table 1 () 

image Forming Agent Printability 

2.5-diphenyl-3-(4-styryl-phenyl) O 
tetrium chloritic 

3,3'-(4,4'-biphenylene)-bis-2.5. O 
diphenyltraz.clium chloride 

3,3'-diaristic-his 4,4'-(3,5- (e) 
diphenyl) tetray (lium chloride 

- G -CH O 

6) 
N - S-O) ( ). O 

c" (66) NO) 

N 22} (e) 
n 

(9) no 
c 

(CH), 
©!". G. m 

2,2'.5.5'-tetra-p-nitrophenyl- (c) 
3,3'-(3,3'-dimethoxy-4,4'- 
biphenylene)-diterazolium chloride 

3,3'-dimethoxy-4,4'-diphenylene 
3',3'-bisi 2-phenyl-5-(2-hydroxyphenyl) 
tetrivium acetic acid salt O 

2.5-diphenyl-3-(4-nitrophenyl) 
tetraklium flur)brate O 

N: 
Very g You 

D. . . City-d 

EXAMPLE 13 

As the porous compound (A), molecular sieve 13X 
(product of Union Carbide Corporation, U.S.A.), Am 
berlite IR-120 (Rohm & Haas Co., U.S.A.), and ben 
tonite (clay mineral of the montmorillonite group) 
were selected, and each of them was subjected to an ex 
change reaction in an aqueous solution to a sufficient 
degree with various cations (3') which contribute 
to the image formation, i.e., silver ion, copper ion, 
nickel ion, cobalt ion, and Zinc ion, thereby producing 
various compounds (B). 

After drying the compounds (B) in a vacuum, 50g of 
each compound was added to a mixture consisting of 
15g of polyvinyl butyral (copolymerization degree of 
1,500), 10g of titanium oxide, and 100g of ethanol, and 
the whole batch was kneaded in a ball mill for full 2 
days and nights to prepare a dispersion liquid. 
The thus obtained dispersion liquid was then applied 

onto an electrically conductive carbon paper by means 
of a coating rod, to a coating thickness of 10 microns, 

() 
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and dried for 2 minutes at a temperature of 100°C, 
whereby conductive recording paper was obtained. 

Thereafter, the recrding paper was subjected to the 
electrically conductive recording by connecting a tung 
sten stylus to the negative and the conductive carbon 
paper to the positive. across which a direct current of 
about 200 volts was applied, while the stylus was being 
caused to scan on the recording paper at a speed of 
50cm/sec. The results are as shown in Tahle l l below. 

Till 

Exchangeabic Catin Porous Compound Record- Colr 
By A a hility t 

Silver Mlecular siev 3X Ge) greyish 
hik 

Clipper A (6) hrw. 
Nick Go a 
Cant () 
Zinc f O 
Silver Ari R-() O greyish 

Copper A t () hriwin 
Nickel O 
City: a ) 

Zinc a s 
Silver Belnite O y 
Cipper v A F 
Nick F. A rtwin 
Chat s f 
Zinc r A 

Note: Synhills for record; hilly 
(g) Very g) d 

kc. 
A. Apprecihl 

EXAMPLE 14 
into the dispersion liquid of Example 3, 2g of each 

of the electrolytic color formers as listed in Table 2 
was uniformly dispersed, and the image recording was 
carried out in the same manner as in Example 1. As 
a result, images of two color were obtained due to a 
conversion of the polarity of the stylus from positive 
to negative, or vice versa. For the porous compound 
(B), the silver ion exchange molecular sieve 13X was 
used. The results are as shown in Table 12 below. 

Table 2 

Recorded Color 
stylus in posit 
ive polarity 

Recorded 
Color (stylus 
in negative 
patity) 

Electrolytic Color 
Former 

leuci aurannine yellow greyish 
tlack 

3,f-ki dimethylamino) 
Xanthe cul greyish 

lack 
3,7-diimino-5-phenyl-5, 
(3-dihydrophena inc rt greyish 

black 
leuccinallchile gren gree greyish 

black 
4-inclhoxy--naphth blue greyish 

black 

We claim: 
1. In an electrical recording member provided with a 

recording layer containing an image-forming agent, an 
clectrically-conductive agent and a binder therefor, the 
improvement comprising said electrically-conductive 
agent comprising at least a porous compound contain 
ing the rein a polar substance, wherein an image is 
formed on said recording layer by the application 
thereto of eicctrical current. 
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2. The electrical recording member according to 
claim l, wherein said recording layer is a single layer 
comprising said image-forming agent, electrically. 
conductivc agent and binder. 

3. The electrical recording member according to 
claim wherein said Tccording layer comprises an 
electrically-conductive layer containing said electrical 
ly-conductive agent and an image-forming layer con 
taining said image-forming agent. 

4. The electrical recording member according to 
claim 1, whercin said image-forming agent comprises a 
porous compound containing thercin a polar sub 
stance. 

5. The electrical recording member according to 
claim 1, wherein said porous compound is at least one 
member selected from the group consisting of ion 
exchange resins, electron-exchange resins, hydrophilic 
cross-linked polymers, porous polyester resins, and mi 
croporous bodies of condensed copolymer resins of di 
chlorodiphenylsulfone and bisphenol, and wherein said 
polar substance is at least one member selected from 
the group consisting of polar solvents, inorganic elec 
trolytes, and organic electrolytes. 

6. The electrical recording member according to 
claim 1, wherein said porous comppound is at least one 
member selected from the group consisting of silicic 
acid, silicates, aluminosilicates and basic aluminum 
magnesium carbonates, and wherein said polar sub 
stance is at least one member selected from the group 
consisting of polar solvents, inorganic electrolytes and 
organic electrolytes. 

7. The electrical recording member according to 
claim 1, wherein the content of said electrically 
conductive agent in said recording layer ranges from 30 
to 90% by weight based on the total weight of said re 
cording layer. 

8. The electrical recording member according to 
claim 5, wherein said ion-exchange resin is a porous 
high polymer selected from the group consisting of pol 
ystyrene amine, phenol methylene sulfonic acid, poly 
styrene sulfonic acid, phenol formaldehyde polyamine, 
methacrylic acid and vinyl polymers containing an ion 
exchangeable acid or base group. 

9. The electrical recording member according to 
claim 5, wherein said electron-exchange resin is a po 
rous polymer selected from the group consisting of pol 
yvinyl hydroquinone, hydroquinone-formaldehyde res 
ins and dioxyphenylalanine polymers. 

10. The electrical recording member according to 
claim 5, wherein said hydrophilic cross-linkd polymer 
is a porous ternary copolymer of (a) 60 to 90% by 
weight, based on the weight of the copolymer, of a 
heterocyclic-N-vinyl monomer; (b) from 40 to 10% by 
weight, based on thc weight of the copolymer, of vinyl 
acetate or methyl methacrylate; and (c) from 0.5 to 
12% by weight, based on the total weight of (a) and 
(b), of polyethylene glycol dimethacrylate. 

11. The electrical recording member according to 
claim 5, wherein said porous polyester resin is a resin 
produced by a process which comprises: 

a. preparing an oil-in-water emulsion of a polymeriz 
able organic liquid consisting of f l ) a polycster of 
a polycarboxylic acid and a polyhydric alcohol and 
having at least one functional group of thc formula 
- COCH = CH-CO-, and (2) a low molecular 
weight, polymerizable monomer copolymerizable 
with ( ) and capable of containing there in a low 
molecular weight, polymerizable non-liquid mono 
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mer; in thc prescnce of at least one incrganic mctal 
compound of low solubility in water; and 

b. subjccting said emulsion to block-polymerization. 
12. The electrical recording member according to 

claim 5, wherein said microporous body is produced by 
a process which comprises: 

a. forming a flat sheet of a uniformly-mixed solution 
consisting essentially of a condicnsed copolymer 
resin of dichlorodiphenylsulfone and bisphenol, 
chloroform and an alcohol having l to 5 carbon 
atoms; and 

b. subjecting the resulting flat shect to volatilization 
and drying at a temperature below the softening 
point of the resin. 

13. The electrical recording member according to 
claim 5, wherein said polar solvent is selected from the 
group consisting of water, an alcohol, ammonia and 
dimethylformaldchyde; wherein said inorganic electro 
lyte is selected from the group consisting of the hydrox 
ides, chlorides, iodidcs and bromides of alkali mctals 
and alkaline earth metals; and wherein said organic 
electrolyte is selected from the group consisting of sul 
furic acid derivatives, phosphoric acid derivatives, al 
kylamine salts, cyclic amine salts, amideamine salts, es 
teramine salts, quaternary ammonium salts and sults 
obtained by reacting maleic anhydride with an alkyla 
mine, 

14. The electrical recording member according to 
claim 6, wherein said silicate is a naturally-occurring 
amorphous or crystalline silicate. 

15. The electrical recording member according to 
claim 6, wherein said aluminosilicate is represented by 
the formula: 

M', (M"), . O. AlO. mSiO, nHO 
wherein M represents a divalent or monovalent metal 
ion, n is from 3 to 10 and it is a positive number. 

16. The electrical recording member according to 
40 claim 14, wherein said aluminosilicate is a natural or 

synthetic zeolite. 
17. The electrical recording member according to 

claim 6, wherein said basic aluminum magnesium car 
bonate is represented by the formula: 

Mg,Al(OH)3-2(CO3) ah.O 
wherein , y and z are integers which satisfy the rcla 
tionships 

() 

5 

25 

30 

35 

50 
l T 

-- < 10 and n < x+y - - - 

and a is zero or an integer which satisfies the relation 
55 ship 

Os < . 

60 

18. The electrical recording member according to 
claim 6, wherein said polar solvent is selected from the 
group consisting of water, an alcohol, ammonia and 
dimethyl formaldehyde; wherein said inorganic electro 

65 lyte is selected from the group consisting of the hydrox 
ides, chlorides, iodides and bromides of alkali metals 
and alkaline earth metals; and wherein said organic 
electrolytic is sclected from the group consisting of Sul 
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furic acid derivatives, phosphoric acid derivatives, al 
kylamine salts, cyclic aminic salts, amideamine salts, es 
teramine salts, quaternary ammonium salts and salts 
obtained by reacting maleic anhydride with an alkyla 
mine. 

19. The electrical recording member according to 
claim 1, comprising said recording layer on a base conn 
posed of an electrically-conductive material or an elec 
trically-insulating material having an electrically 
conductive surface. 

20. The electrical recording member of claim 1, 
wherein said porous compound has said polar sub 
stance impregnated therein in an amount of from 0 to 
75% by weight. 
21. The electrical recording member of claim 1, 

wherein said image-forming agent is a material capable 
of forming an image in response to the application of 
electrical current thereto, and is selected from the 
group consisting of an oxidation-type color former, a 
reduction type color former, a pH indicator and a heat 
sensitive color former. 
22. The electrical recording member according to 

claim 1, wherein said recording layer consists essen 
tially of an image-forming agent, said electrically 
conductive agent and a binder therefor. 

23. A process for recording an image on an electrical 
recording member which comprises applying electrical 
current to a recording layer thereof, thereby forming 
the image on the recording layer which comprises an 
image-forming agent, an electrically-conductive agent 
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composed of a porous compound contining therein a 
polar substance and a hinder therefor. 

24. The process for recording an image according to 
claim 22, wherein said porous compound is at least one 
member sclected from the group consisting of ion 
exchange resins, electron-exchange resins, hydrophilic 
cross-linked polymers, porous polyester resins, and mi 
croporous bodies of condensed copolymer resins of di 
chlorodiphenylsulfone and bisphenol, and wherein said 
polar substance is at least one member selected from 
the group consisting of polar solvents, inorganic elec 
trolytes, and organic electrolytes. 
25. Thc process for recording an image according to 

claim 23, wherein said porous compound is at least one 
member selected from the group consisting of silicic 
acids, silicates, aluminosilicates, and basic aluminum 
magnesium carbonates, and wherein said polar sub 
stance is at least one member selected from the group 
consisting of polar solvents, inorganic electrolytes. and 
organic electrolytes. 
26. The process for recording an image according to 

claim 23, wherein said electrical current is applied to 
said recording layer through a stylus. 
27. The process for recording an image according to 

claim 23, wherein said clectrical recording member 
comprises said recording layer on a base composed of 
an electrically-conductive material or an electrically 
insulating material having an electrically-conductive 
surface. 

e k k 2. 
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