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This invention relates to a paper sheet which is adapted 
vfor the electrophotographic reproduction of images, to 
a paper sheet carrying a coating which is adapted for 
the production of permanent images which can then be 
used as a printing plate for the reproduction of images by 
lithographic printing methods, and to such a lithographic 
printing plate. 

Coated paper has heretofore been developed which is 
adapted for the electrophotographic reproduction of 
images. ‘it is used for making a positive or a negative 
print by a four-step procedure. The paper is ?rst made 
sensitive to light by giving it a blanket, negative, electro 
static charge on the coated side of the paper in the dark. 
A convenient way of doing this is by ion transfer from 
a corona discharge. The sheet, while carrying the elec 
trostatic charge is exposed by any of the conventional 
photographic procedures, such as, by either contact or 
projection. The electrostatic charge is lost or reduced 
in the exposed areas and retained in the masked areas, 
to form a latent electrostatic image on the surface of the 
paper. The latent image on the paper is then developed 
by applying to the exposed surface a resin powder, here 
inafter referred to as a “toner,” carrying an electrostatic 
charge. The powder image is ?xed by melting the resin 
powder so that it fuses to the paper surface to produce 
a durable image, having a light-fastness determined by 
the pigmentation of the toner. 
The toners ‘used for the direct production of copies 

must have color. This color may be furnished by na 
tural pigmentation of the resin used or by a pigment car 
ried thereby. The toner is retained by' the image areas 
to form a direct image or by the background areas to 
form a reversed image depending upon tts polarity with 
respect to the surface areas to be developed. When the 
toner is charged positively with respect to the image area 
to be developed, a direct image is obtained. When the 
toner is charged negatively with respect to the image 
area, a reversal image is obtained. 
During the sensitization of the coating on the paper 

by the application of a blanket, negative electrostatic 
charge to its exposed surface, its reverse surface must be 
electrically grounded. it is grounded by placing the sheet 
of paper on a grounded electrical conductor. For this 
reason it is necessary for the paper-base sheet to be an 
electrical conductor to ground the lower surface of its 
coating to the electrically grounded conductor on which 
it rests. in the case of a sheet having a minimal elec 
trical conductivity, it is necessary for the sheet to be in 
close and uniform contact with the electrically conductive 
surface on which it rests to secure a uniform dissipation of 
electricity from all parts of the paper base sheet. in the 
case of a sheet having good electrical conductivity, such 
close contact is unnecessary, although the sheet must be 
electrically grounded at one or more points. 

Papers of this type carrying a developed image are 
suitable for use as lithographic printing plates for making 
multiple copies. Such printing plates are prepared by 
the use of a toner which, after fusion, produces a surface 
which is wetted by lithographic ink. Resins such as 
copal, sandarac, “Vinsol,” and rosin, as well as hard 
waxes, can be used as the toner for this purpose need 
not carry pigment, although pigment may be included to 
facilitate the inspection of the image during its develop 
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ment. In lithographic printing, the sheet is treated with 
water to make the background areas hydrophilic and 
the ink adheres to the hydrophobic letters or image on 
the sheet, but not to the background areas. This ink 
is then transferred to another sheet of paper by the use 
of a lithographic printing press. For this reason the ?nal 
step in the production of a printing plate of this type is 
to render the background areas of the plate hydrophilic, 
so that they are not wetted by a lithographic ink when 
treated with Water. Such lithographic printing plates 
can be prepared in a very short period of time and are 
satisfactory for the reproduction of a limited number of 
copies. They may be prepared for either direct or oil 
set lithographic printing. 

Paper base lithographic printing plates of this type 
have offered several major advantages over the conven 
tional metal based dichromate-casein printing plates, 
despite their limitation to relatively short runs in which 
a relatively small number of copies are made. They 
are much less expensive to produce. They can be pro 
duced in their sensitizable form and stored inde?nitely. 
Therefore, they can be marketed in their sensitizable 
form, ready for immediate development, thereby avoid 
ing the serious di?iculty presented by the short useful life 
of a sensitized dichromate-casein metal plate. Further, 
when operation of a lithographic printing press on which 
these paper base plates are being used is interrupted, 
the background hydrophilic areas of tie plate do not 
require immediate protection from atmospheric oxidation 
as in the case of a metal base plate of the casein-di 
chromate type. The requirement for protecting the back 
ground areas of the metal base dichromate~casein plates 
from ‘atmospheric oxidation upon each interruption of 
the operation of a lithographic printing press even for a 
few minutes, by the application of a protective coating to 
the plate and then its removal prior to the resumption of 
the printing operation, is a major expense factor in litho 
graphic printing. 

ln the foregoing, and elsewhere in this speci?cation, 
the term “dichromatecasein printing plates” is used for 
the purposes of brevity to mean an aluminum or zinc 
plate which is sensitized by the application of a film of 
casein, egg albumin or gelatine which is made light 
sensitive by ammonium dichromate. 

It will be understood that, where the term “electro 
photographic master” is used herein, the term is used 
to mean a sheet which is ‘adapted to receive an image by 
electrophotographic reproduction, but which does not 
carry such an image and which is adapted by' form and 
dimensions for attachment to the roll of a lithographic 
printing press or of a lithographic of?ce duplicating 
machine. 
The term “lithographic printing plate” is used in the 

commonly accepted sense to mean a printing plate having 
hydrophobic image areas which are receptive to litho 
graphic ink and hydrophilic background areas which when 
wet with water, will not accept a lithographic ink. This 
term is used to designate plates which carry images 
adapted either for off-set lithography or direct litho 
graphic printing. 
As noted lhereinbefore, it is necessary for the paper 

base of a sheet adapted for the electrophotographic 
reproduction of images to be an electrical conductor at 
the time the electrostatic charge is imposed on the sheet. 
This requirement is a source of major dif?culty in secur 
ing uniformly satisfactory performance with electro 
photographic reproduction papers under different climatic 
conditions. It is also a source of di?iculty in the use of 
the sheets with diiferent types of machines in which the 
papers ‘are more or less automatically processed, under 
conditions in which they are exposed to somewhat elevat 
ed temperatures in a dry atmosphere before and during 
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the formation ‘of the electrostatic image. Thus, when 
the paper base of an .electrophotographic sheet becomes 
bone dry, it will not accept a latent electrostatic image 
and to perform properly must contain at least 3.5%, by 
Weight, of moisture, ie. be at equilibrium with an at 
mosphere having a relative humidity of at \least about 
40%. 
Many theories as to the mechanism by which cellulose 

?bers conduct electricity have been advanced but there is 
no generally accepted theory. it is, however, known that 
the electrical conductivity of the ?ber is dependent on its 
moisture content and upon the distribution of the mois 
ture through the ?ber structure, and that the conductivity 
is extremely sensitive to changes in the moisture content 
of the ?ber. 
The moisture content of a cellulosic ?ber and, hence, 

its electrical conductivity is determined by the reiative 
humidity of its environment. Thus, it has been shown 
that the resistance of cotton ?bers decreases from about 
1014 ohms at 5% relative humidity to about 107 ohms at 
95% relative humidity. Further, there is a pronounced 
hysteresis in the change in the conductivity, with changes 
in the relative humidity, due to difference in the quili 
brium moisture content of cellulose on absorption and 
desorption. 
The effect of the relative humidity and of changes in 

the relative humidity on the conductivity of a paper sheet 
is even more pronounced than in the case, for example, a 
cotton ?ber which has not been subjected to the paper 
making process. This is believed to be due to the hydra 
tion of the cellulosic ?ber in the paper making process 
‘and to the presence of the sizing material which is usually 
present in the paper sheet. Since the degree of hydra 
tion and of sizing of two different paper sheets which are 
intended to be identical ‘often differ materially even 
under careful control in the paper-making process, the 
conductivity characteristics of the two sheets will also 
often differ materiaily. 
As can be appreciated from the foregoing, the control 

of the conductivity of the paper-base of an electrophoto 
graphic sheet and, hence, the control of its performance 
in the electrophotographic process is a complex problem. 
A sheet which gives good performance when in equilibri 
um, for example, with a relative humidity of 70% may be 
entirely useless in an atmosphere having a relative 
humidity of 10%. 
Now it is an object of this invention to provide a paper 

base sheet which is adapted for the reception of an image 
by electrophtographic processing, the performance of 
which in its processing, is largely independent of the 
relative humidity of its environment, which requires no 
special moisture-conditioning or pre-moisturing treat 
ments to give uniformly satisfactory performance and 
which gives satisfactory performance under widely vary 
ing relative hurnidities. 

Other objects of this invention and its various advan 
tageous features will become ‘apparent as this descrip 
tion proceeds. 

This invention is the resuit of our research which has 
demonstrated that the presence of a hygroscopic inorganic 
salt within the paper-base of a sheet adapted for electro 
photographic processing causes the paper-base to have 
the electrical conductivity required for uniformly satis 
factory electrophotographic processing under all ordinary 
conditions of atmospheric relative humidity, without any 
special pre-moistening or moisture conditioning prior to 
the use of the sheet for the formation of an electrostatic 
image, and without otherwise adversely affecting other 
properties of the sheet. It is our belief that the action 
of the hygroscopic, inorganic salt in the paper-base is to 
increase its electrical conductivity under conditions of 
low relative humidity both by increasing its moisture con 
tent above that which it would normally have in the 
absence of such a salt and by its action as an electrolyte 
to further increase the electrical conductivity of the base 
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sheet. The action of the hygroscopic salt as an electro 
lyte decreases the minimal amount of moisture which the 
sheet must carry. This research has demonstrated that 
the minimum quantity of a hygroscopic, inorganic salt 
in the base sheet which will cause the sheet to perfonn 
satisfactorily under conditions of low humidity, does not 
adversely affect the performance of the sheet under con 
ditions of high relative humidity. 
The sheet adapted for the reproduction of images by 

electrophotographic processing, in accordance with this 
invention, comprises a sheet of paper which has a hygro 
scopic, inorganic salt throughout its body structure, which 
has an outer surface layer an electrophoto graphic coating 
consisting of a photoconductive, ?nely-divided, inorganic 
pigment in a matrix of a film-forming and insulating 
material which bonds the photoconductive pigment onto 
the surface of the sheet. The sheet may carry one or 
more intermediate coatings of an organic ?lm-forming 
material between the surface of the paper base and its 
outer, electrophotographic coating and will preferably 
carry one such intermediate coating to improve its 
planarity. 

The hygroscopic, inorganic salt which is dispersed 
throughout the papenbase of this ele‘ctrophotographic 
sheet may be any one of the wide variety of such salts. 
In general, ‘we prefer to use one of the more highly 
hygroscopic salts which is relatively non-corrosive in 
nature, which is non-poisonous to human beings and 
which does not have other objectionable features. 
The various inorganic saits may be classi?ed as to 

their reiative hygroscopicity in terms of the percent 
humidity which they will maintain in a gas phase in a 
closed vessel containing a saturated aqueous solution of 
the salt together with an excess of the salt in the form 
of an undissolved, solid phase. In general, we prefer to 
use a salt which has a hygroscopicity such that it will, 
under these conditions, maintain less than 45% humidity 
in the gas phase. Table I presents a list ‘of such salts 
which are suitable for our purpose, together with the per 
cent humidity which they are capable of maintaining. 

TABLE I 

Hygroscopic Inorganic Salts 

Solid phase: Percent humidity 

ZnCl2.1/2H2O __________________________ __. LiCl.H2O ____________________________ __ l5 

K.C2H3O2 ____________________________ __ 20 

CaCl2.6H2O ____________________ __ ____ 32.3 

Zn(NO3)2.6H2O 42 
K2CO3.‘2H2O __________________________ a- 43 

The paper-base of the electrophotographic sheet in ac 
cordance with this invention need contain only a relatively 
minor percentage by Weight of a hygroscopic salt, and 
should not contain an amount which is large enough to 
cause the paper-base to become noticeably moist as evi 
denced either by its appearance or by limpness under 
conditi "is of relatively high relative humidity. We pre 
for to utilize a percentage, by weight, of the hygroscopic 
salt which wiil maintain a m isture content of at least 
1.3%, by weight, when in equilibrium with an atmosphere 
having a reiative humidity of 20% and not more than 
10%, by weight, when in equilibrium with an atmosphere 
having a reiative humidity of 70%. 
The range of percentages, by weight, of the inorganicv 

sait which we may include in the base sheet, depends. 
upon the strength of the hydroscopicity of the salt. Thus, 
with the strongiy hygroscopic lithium chloride, we may 
iuciude an amount within the range of about 0.2%, by‘ 
weight, to about 1.30%, by Weight, in the papenbase 
sheet, while with the less hygroscopic calcium chloride, 
we may inciude an amount within the range of about 
0.5%, by weight, to about 2.5%, by weight. 
The hygroscopic inorganic salt may be introduced into 

tie paper-base sheet in the course ofv its manufacture. 



3,116,147’ 
5 

Thus, the paper in the partially or completely dried state, 
after its formation on a Fourdrinier machine, may be 
sprayed with an aqueous solution of the hygroscopic, 
organic salt, or it may be impregnated with an aqueous 
solution of the salt by a tub-sizing operation. This op 
eration may be carried out prior to any coating operation 
to which the paper may be subjected in the course of its 
manufacture. I’tlternatively, the hygroscopic salt may 
be included in the coating composition which is applied 
to the paper, in which case it is carried in part into the 
base sheet by the solvent of the coating composition. 
We prefer not to apply an aqueous solution of the in 

organic salt to a completed base paper, since such ap 
plication tends to cause the paper to cockle and otherwise 
to become deformed. However, we may apply the in 
organic salt to the paper base sheet after it is completed, 
in the form of a solution in a suitable organic solvent. 
Thus, we may apply lithium chloride or calcium chloride 
to a finished paper-base in the form of a solution in ethyl 
alcohol. 
The paper sheet which forms the base of the electro 

photographic ?lm in accordance with this invention may 
be a coated paper identical with that heretofore used in 
the production of the prior art papers of this type, except 

at it contains a hygroscopic salt dispersed throughout the 
r The coated paper which has heretofore been 

used has been one of the conventional coated papers, is. 
one which is coated with a clay-casein coating or a similar 
coating. Such papers are well known to the paper in 
dustry and are commercially available under many differ 
ent brand names. When using, as a base sheet, a coated 
paper identical with that heretofore used for the pro 
duction of the prior art, electrophotographic sheets, the 
product in accordance with this invention is distinguished 
from the prior art sheets by the presence of the hy 
groscopic salt Within the paper itself. As already noted, 
this intermediate ?lm may be either a clear ?lm of an 
organic, ?lm-forming material, or such a ?lm carrying 
a pigment. 

Alternatively, the paper sheet which forms the base of 
our electrophotographic sheet may be an uncoated, cellu 
losic sheet containing a hygroscopic salt. The use of such 
a sheet offers both an economic advantage over the use 
of a coated sheet, such as that used in the production of 
the prior art papers, due to its lower cost and a technical 
advantage in that the use of an uncoated ceilulosic base 
sleet results in a more translucent ?nal sheet, than when 
a coated is used as a base sheet. 

In a specific embodiment of this invention, the electro_ 

photographic sheet is in the form of a master which ad L??l by its form and dimensions for attachment to 

the cylinder of a lithographic printing press of either 
the o‘ e duplicating machine type or of the commercial 
1 ‘rating type. Such a master may be either square or 
rectangular and its opposite edges by which it is attached 
to the press cylinder may be punched, slotted, or straight~ 
edged to adapt it for attachment to particular press 
roll on whi"h it is to be used after its development into 
a lithograp c printing plate. This master will preferably 
comprise the sheet carrying an intermediate coating of 
an organic ?lm-forming material as described hereinbe 
fore. 

Another specific embodiment of this invention is a 
lithographic printing plate prepared by the electrophoto 
graphic development of an image on the master in ac 
cordance with this 'nvention. This printing plate has the 

form and dimensions as the master from which it 
is produced, as described in the foregoing. It differs from 
the music from which it is prepared in that the outer 
coating of the master comprising a ?lm or layer of photo 
conductive pigment and a ?lm-forming, insulating matrix, 
11 turn, carries on predetermined areas of its outer sur 
ace a thin ?lm of a hydrophobic substance, such as, for 
example, a resin or a wax, which is receptive to litho 
graphic inlr. The location, shape and size of the areas 

we - 
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covered by this hydrophobic material are predetermined 
in the production of the lithographic printing plate by the 
electrophotographic reproduction of an image, which may 
be either the positive or the negative of that which is 
reproduced in the process. The areas of the ?lm or 
layer of the photoconductive pigment and the ?lm-form 
ing, insulating matrix not covered by the hydrophobic 
llllll are hydrophilic and readily wettable with Water. 
The products in accordance with this invention are 

diagrammatically illustrated in the accompanying draw 
ing which like reference characters are used to desig 
nate like parts wherever they may occur. 

In the drawing: 
FIGURE 1 is a broken cross-section of a preferred 

form of the electrophotographic sheet or of the electro 
photographic master in accordance with this inventon, 
FIGURE 2 is a broken cross-section of the copy pro 

duced by the electrophotographic sheet illustrated by FIG 
2 1, and of one embodiment of the lithographic print 

in._, plate in accordance with this invention, and 
FIGURE 3 is a plan View of an electrophotographic 

master and of a lithographic printing plate in accordance 
with this invention. 

Recerring speci?cally to FIGURES 1 and 2, the nu 
meral l designates a cellulosic sheet having within its 
body structure a uniformly dispersed hygroscopic salt, 
and carrying on its surface a thin ?lm 2, comprising 
an organic ?lm-forming solid, which may or may not 
be pigmented. It may, for example, be a iilm of a con 
ventional paper coating material such as, for example, 
a casein-clay film. The paper 1, may be any grade 
of paper made from wood pulp, from cotton rags or 
from mixtures of wood pulp and rags. The film 2 
carries on its outer surface a thin film or layer 3, ‘of 
a ?nely-divided, photoconductive inorganic pigment em 
bedded in a matrix of a ?lm-forming, insulating ma 
terial. The combination of the cellulose ?lm l, and 
the paper coating ?lm 2, is in effect a commercial coated 
paper of any of the various types sold under numerous 
different brand names by different manufacturers, ex 
cept that the paper sheet It carries a hygroscopic salt. 

Referring speci?cally to FIGURE 2, the numerals d, 
—, ll designate fused toner which has been deposited on 
the surface of the ?lm 3 of the photoconductive pigment 
in the ?lm'forming, insulating matrix in the electro 
photographic reproduction process. The areas of the 
fused toner 4-, —, It may form either a positive or nega 
tive image and in the case of a lithographic printing plate 
is ordinarily a positive image, since these are the hydro 
phobic areas of its surface which are receptive to litho 
graphic printing ink. The areas 5, —, 5 are merely exposed 
areas of the surface of the film 3 in the case of copies 
not intended for use as a lithographic printing plate. in 
the case of the lithographic printing plate, these areas 
are specially treated to render them hydrophilic. This 
may be done, for example, by treating the areas with 
an acidi?ed ferrocyanide solution. 
The particular embodiment of our electrophotographic 

master illustrated by FTGURE 3 is provided with punched 
attachment edges for a?ixing it to the cylinder of a litho~ 
graphic printing press. Both its length between the at 
tachment ends and its width are predetermined to permit 
its use on the particular lithographic printing press upon 
which it is intended to be used. The cross-section of 
this electrophotographic master is illustrated by El!“ 
URE 1. 

In producing the sheet adapted for the electrophoto 
graphic reproduction of images, in accordance with this 
invention, we may, for example, impregnate a sheet of 
paper with an aqueous solution of one of the hygroscopic 
salts listed hercinbefore in Table l, in the course of the 
manufacture of the paper. ‘We ‘nay, for example, de 
posit an amount of calcium chloride within the range of 
about 0.4%, to about 2.5%, by Weight. This impregnate 
paper may then be coated with a casein-clay coating fol 

UL 
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lowing the usual paper-mill coating techniques. A coat 
ing composition which we may use is illustrated by 
Example 1. 

EXAMPLE 1.—'PIGMENTED CASEIN COATING 

Parts by wei 
Casein ____________________________________ __ 15 

Aqua ammonia (30%) _______________________ __ 3 
Water _____________________________________ __ 82 

Blane ?xe (dry) _____________________________ __ 75 
Clay (dry) _________________________________ __ 25 

As an alternative to the casein of Example 1, we may 
use as the ?lm-forming material of the composition a 
converted starch or one of the butadiene-styrene lati e . 
As an alternative to the mixture of blanc r’lxe and clay, 
we may use either alone, or we may use calcium car 
bonate, calcium sulphite, satin white, talc, or one of the 
titanium pigments. 
As an alternative to the pigmented casein coating illus 

trated by Example 1, or one oi’ the similar aqueous coat 
ing compositions mentioned above, we may apply a 
clear or pigmented lacquer coating as the ?lm 2. Qlear 
lacquer coatings which are suitable for this purpose are 
illustrated by Examples 2—4, inclusive, given by Table 11. 

TABLE II 

E xarnple Nos _____________________________________ _ . 2 3 4 

C ellulose acotobutyrate _____________ _ -wt. percent. _ 1O __________ _ _ 

Polyvinyl butyrali“ _____________________ __(lo____ ____ _, 10 ____ __ 

Ethyl cellulosc__ _______________ ,_do____ __________ __ 10 

Toluene _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ "do" __ (32. 5 25. 0 62. 5 

Ethanol___ _______________ __do____ 15 52. 5 15 
Butyl acetate ______________________________ __do___. 14 14 14 

As noted hereinbefore, the hygroscopic inorganic salt 
may be introduced into the paper-base by including it in 
the composition with which the paper is coated to form 
the ?lm 2. In following this alternative, a hygroscopic 
salt which does not react with the other ingredients of 
the composition and which is soluble in the solvent of 
the composition must be used. These requirements im 
pose some limitations on the hygroscopic salts which 
may be used. Thus, for example, calcium chloride is un— 
suitable for use with a casein coating composition, such 
as that illustrated by Example 1 since it causes the pre 
cipitation of the casein from the ammoniacal solution. 
Again, limitations are imposed on the use of this alterna 
tive when utilizing coating compositions which utilize 
organic solvents due to the insolubility of inorganic 
hygroscopic salts in the solvents. 

Lithium chloride, zinc chloride and zinc nitrate are 
suitable hygroscopic salts for use on an aqueous casein 
solution such as that illustrated by Example 1. Thus, 
we may add from about 1.0%, by weight, to about 1.2%, 
by weight, of lithium chloride to the composition illus 
trated by Example 1, to secure the requisite conductivity 
in the paper base sheet which is coated with the composi 
tion. Again, we may add an amount of the less hy 
groscopic Zinc nitrate within the range of about 2.0% 
to about 10%, by weight, to the composition illustrated 
by Example 1, to secure a suitable impregnation of the 
base sheet of paper. 
The ?lm 3 is then deposited on the ?lm 2. We apply 

this film from a composition in which the ?lm-forming 
material is dissolved in an organic solvent. We may 
use any one of a number of ?lm-forming materials as 
the insulating matrix which retains the inorganic pig 
ment on the surface of the intermediate coating 2, and 
forms the sensitive electrophotographic coating 3. Sili 
cone resins, polyvinyl chloride resins, the polyethylenes, 
phenolic resins, polyester resins, mcthacrylate resins, 
polystrene resins, styrenated alkyd resins, and vinyl ace 
tate-vinyl chloride copolymer resins are suitable for this 
purpose. 
The photoconductive, inorganic pigment which we use 
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8: 
in the film 5 may be, for example, zinc oxide or lead 
oxide. A satisfactory zinc oxide for our purpose is that 
sold under trade name of “Florence Green Seal No. 
S.” This Zinc oxide meets both ASTM speci?cation D79— 
44 and Federal spe iiication "FT-Z301 and has the follow 

analysis: 
lnsoluble in l-lCl ______________ __ .03% maximum. 

Loss at 110° C ________________ __ .25% maximum. 

Total sulfur as S03 _____________ __ .04% maximum. 

lead oxide (PbO) _____________ __ .01% maximum. 
Total zinc oxide as ZnO _________ __ 99.5% minimum. 

In this sensitive electrophotographic coating, we prefer 
to use about 1 part, by weight, of the insulating, ?lm 
forming material to an amount of the zinc oxide within 
the range of about 2.6 parts, by weight, to about 4.5 
parts, by weight, and prefer to use about 1 part of the 
?lm-forming material to an amount of the zinc oxide 
within the range of about 2.8 parts, by weight, to about 
4.0 parts, by weight. 
The examples which follow speci?cally illustrate coat 

ing compositions which are suitable for the deposition 
of the electrophotographic coating 3 on the paper base 
coated with the ?lm 2 in the production of the new 
products in accordance with this invention. It will be 
understood that the compositions of the ?lms which are 
deposited by these various compositions are identical 
with the composition of the non-volatile components 
therein, i.e. all the ingredients except the volatile solvent 
or solvents in the composition. 

EXAMPLE 5 
Parts by weight 

Silicone resin solution (G.E.—SR—82) ________ __‘__ 26 
Zinc oxide (Florence Green Seal No. 8) _______ __ 39 
\‘Toluene ___________________________________ __ 35 

Total ________________________________ __ 100 

‘The silicone resin solution used in this composition con 
tained 60% solids, by weight, and 40%, by weight, of 
xylene. The solution had a viscosity within the range 
of about 5 to about 30 centipoises at 25° C. and was 
straw in color. 

EXAMPLE 6 _ 
Parts by weight 

Copolymer of n-butyl methacrylate and iso-butyl 
methacrylate (Lucite 46) ________________ __ 12.25 

Zinc oxide (Florence Green Seal No. 8) ______ __ 43 
Toluene ________________________________ __ 56.25 

Total ______________________________ __ 111.5 

The copolymer of n-butyl methacrylate and iso-butyl 
methacrylate used in this composition was prepared by 
the use of equal parts, by weight, of the two monomers 
and has a density of 1.05 and a refractive index at 25° C. 
of 1.4778. 

EXAMPLE 7 
Parts by weight 

?oly1nerized iso-butyl methacrylate (Lucite 45) __ 12.25 
Zinc oxide (Florence Green Seal No. 8) _____ __ 43 
Toluene ________________________________ __ 56.25 

Total ______________________________ __ 111.5 

The polymerized iso-butyl methacrylate used in this 
composition had a density of 1.05, a refractive index of 
1.477 and a dielectric constant of 2.5. 

EXAMPLE 8 
Parts by weight 

Styrene butadiene copolyrner (Pliolite S5B)____ 10 
Zinc oxide (Florence Green Seal N0. 8) ______ __ 34 
Toluene ________________________________ __ 71.5 

Total _______________________________ __ 111.5 

The styrene-butadiene copolymer used in this compo 
sition was high in styrene, had a softening point of 
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50° 0:3" C. a solution viscosity within the range of 
about 160 to about 195 seconds as measured by a No. 4 
Ford cup of a xylene solution containing 331/s%, by 
weight, of the resin, a speci?c gravity of 1.05, a refrac 
tive index of 1.5 85, a speci?c surface resistivity of 
10x1016 and a dielectric constant of 2.56 at 1000 cycles. 

EXAMPLE 9 
Percent by weight 

Styrenated alkyd copolymer solution (Cycopol 
8-101-1) ______________________________ __ 24.0 

Zinc oxide (Florence Green Seal No. 8) _____ __ 42.5 
Xylene __________________________________ __ 33.5 

Total _____________________________ __ 100.5 

The styrenated alkyd copolymer resin solution used in 
this composition contained 50%i-1%, by weight, of 
solids dissolved in petroleum spirits. The solution had 
a color of 5-8 (Gardner 1933) a viscosity at 25° C. of 
Z1—Z4 and weighed 7.6 pounds per gallon. The solid 
resin had an acid number of 3-8. 
Images may be reproduced on both the electrophoto 

graphic master sheet and the electrophotographic master, 
in accordance with this invention in generally the same 
manner that images have been reproduced on the prior 
art paper-base electrophotographic sheets. The steps in 
volved in such electrophotographic reproduction have 
been generally described hercinbefore. Furthermore, the 
equipment that has heretofore been used with the paper 
base electrophotographic sheets is entirely suitable for 
the reproduction of images using our new products. 
Thus, neither new techniques nor new equipment are 
required for the use of these products. These are im 
portant advantages of these new products. 

These products offer two additional advantages over 
the prior art paper-base electrophotographic sheets, from 
the standpoint of their processing to reproduce images. 
One of these advantages has already been noted herein 
before. Unlike the prior art paper-base sheets, these 
new products require no concern as to the moisture con 
tent of the base sheet when the electrostatic image is 
being formed. The moisture content of the paper-base 
is controlled by the hygroscopic salt carried by the paper~ 
base and the sheets require no conditioning to assure a 
satisfactory moisture content. This eliminates a trouble 
some factor which is inherently involved in the use of 
the prior art paper-base electrophotographic sheets. 

Like the prior art paper-base electrophotographic 
sheets, our new products have unlimited shelf-life. This 
is a de?nite advantage over the prior art pie-sensitized 
paper and metal planographic printing plates, diazo 
reproduction paper and blue print paper. These new 
products have this advantage to a materially greater 
degree than the prior art paper-base electrophotographic 
sheets, since they present no moisture content problem. 
The copies on both our new products and on the prior 

art paper-base electrophotographic sheets are as perma 
ent as the color or" the toner used in their production. 
A toner pigmented with, for example, carbon black, 
produces an image which is absolutely fast to light. The 
superiority of these products in this respect, over other 
types of reproduction papers is very de?nite. 
As already noted hereinbefore, the prior art paper 

base lithographic printing plates prepared by electro 
photographic methods have the de?nite advantage of 
ease of preparation and they are entirely suitable for 
making short lithographic press runs, on, for example, 
the small lithographic presses of the of?ce duplicating 
and equipment type. The lithographic printing plates in 
accordance with this invention, offer exactly the same 
advantages offered by the prior art printing plates made 
from electrophotographic masters. Those advantages 
are described hereinbefore, in connection with our new 
electrophotographic sheets. An outstanding advantage is 
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the ease with which they can be developed into a lithol 
graphic printing plate. 

In the foregoing, detm'ls ‘and speci?c illustrations of 
compositions suitable for use in the production of the 
electrophot-ographic sheets, the electropho-tographic mas 
ters and ti e lithographic printing plates made therefrom, 
in accordance with this invention, have been given for 
the purpose of fully explaining the invention. However, 
it will be understood that many variations can be made in 
the details which have been given, without depauting from 
the spirit of ‘this invention or the scope of the ‘following 
claims. 
We claim: 
1. A sheet adapted for the electrophotographic repro 

duction of images, which comprises a paper sheet which 
contains lithium chloride dispersed throughout its body 
structure, and which carries on one of its surfaces a pig 
mented ?lm ‘of an organic ?lm-forming material which, in 
turn, carries as an outer surface an electrophotographic 
coating of photoconductive zinc oxide in a matrix of a 
film-forming, electrical insulating material which bonds 
the zinc oxide to the surface of the said sheet. 

2. A sheet adapted for the el ctrophotographic repro 
duction of images, which comprises a paper sheet which 
contains catcium chloride dis‘i erscd throughout its body 
structure, which carries on one of its surfaces is pigmented 
?lm of an organic ?lm-forming material which, in turn, 
carries on its outer su ‘Face an electrcpnotographic coating 
of photoconductive one oxide in a matrix of a film 
fcrrning, electrical insulating material which bonds the 
Zinc oxide to the surface of the underlying ?lm. 

3. A sheet ada‘ated for the electrophotgraphic repro 
duction of images, which comprises a paper sheet which 
contains a hygroscopic, inorganic salt dispersed through 
out its body structure, which carries on one of its sur 
faces a pigmented ?lm of an organic ?lm-forming mate 
rial which, in turn, carries on its outer surface an electro 
ph tographic coating of photoconductive zinc oxide in a 

of a styrenated yd copolyrner resin which bonds 
the zinc oxide to the surface of the underlying ?lm. 

4. A sheet adapted ‘for the electrophotographic repro 
duction of images, which comprises a paper sheet which 
contains lithium chloride in an amount within the range 
of about 61.2%, by weight, to about ‘1.3%, by weight, dis 
persed throughout its body structure, and which carries on 
one ‘of its surfaces at p. .nented ?lm of an organic ?lm 
fcirminig material which, in turn, carries as an outer sur 
face an electrophotographic coating of photoconductive 
Zinc oxide in a matrix of a ?lnrforming electrical insulat 
ing material which bonds the zinc oxide to the surface 
of the said sheet. 

5. A sheet adapted for the electrophotographic repro 
duction of images, which comprises a paper sheet which 
contains calcium chloride in an amount within the range 
of about 0.5%, by weight, to about 2.5%, by weight, 
dispersed throughout its body structure, which carries on 
one ‘of its surfaces a pigmented ?lm of an organic Lim 
forrning material which, in turn, carries on its outer sur 
face an electrophotographic coating of zinc oxide in a 
matrix of a ?lm~forming, electrical insulating material 
which bonds the zinc oxide to the suihface of the under 
lying ?lm. 

6., A sheet adapted for the electrophotographic repro 
duction of images which comprises a paper sheet which 
has lithium chloride dispersed throughout its body struc 
ture, which carries on one of its surfaces a ?lm or" an 
rganic, ?lm-forming material having lithium chloride 

dispersed therein, which in turn, carries on its outer sur 
face an clectrophotographic coating comprising ?nely 
divided photooonductive zinc oxide in a matrix of a ?lm 
forming, electrical insulating material which binds 
zinc oxide to‘ the surface of the underlying ?lm. 

7. A sheet adapted for the electrophotographic repro 
duction of images which comprises a paper sheet which 
has zinc chloride dispersed throughout its body structure, 
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which carries on one of its surfaces a film of organic, 
?lm-forming material having Zinc chloride dispersed 
therein which, in turn,‘ carries on its outer surface on 
electrophctographic coating comprising ?nely-divided 
plrotoconcluotive zinc oxide in a matrix ‘of a ?lmeforminzg, 
electrical insulating material which binds the zinc oxide to 
the ‘surface of the underlying ?lm. 

8. A sheet adapted for the electrophotographic repro 
duction ‘of images which comprises ‘a paper sheet which 
has zinc nitrajte dispersed throughout its body structure, 
which carries on one of its surfaces a film of an organic, 
?lm-forming material having zinc nitrate dispersed therein, 

10 

which in turn, carries on its outer surface» an electrophoto- ~ 1 

graphic coating comprising ?nely-divided photoconductive 
zinc oxide in a matrix of a ?lnvforming, electrical insulat 

15 

ing material which binds the zinc oxide to the surface of - 
the underlying ?lm. 
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