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This invention relates to electrophotography and more 
particularly to photoconducting materials for use in proc 
esses of electrophotographic reproduction. Still more 
particularly this invention relates to novel photoconduct 
ing polymers for use in preparing photoconductive layers 
in printing materials useful in processes of electrophoto 
graphic reproduction. 

Processes of electrophotographic reproduction are well 
known. The usual process for reproducing an image ac— 
cording to this method comprises forming on the surface 
of a photoconducting, insulating layer, a uniform electro 
static charge by a suitable means, such as corona dis 
charge, which charge is retained owing to the substan 
tial insulating property of the layer, i.e., the low con 
ductivity of the layer in the dark. The electrostatic 
charge formed on the surface of the photoconducting 
layer is then selectively dissipated from the surface of the 
layer by exposure to light from behind ‘a negative by a 
conventional exposure operation such as, for example, by 
contact printing techniques or ‘by lens projection of an 
image to form a latent image in the photoconducting 
layer. The latent image pattern produced ‘by charge 
dissipation in the exposed areas can then be developed, 
i.e., rendered visible, by a suitable means such as cas 
cading with an electrostatically attractable powder having 
optical density. It may sometimes be desirable after de~ 
velopment to ?x the resulting visible image by heating to 
fuse the powder particles to the surface, in which case, 
the photoconductive layer itself becomes the ?nal print. 
In other cases, it may be desirable to use the developed 
photoconducting layer as a transferring medium to form 
a ?nal print in a receiving sheet. Of primary concern in 
the present invention is the use of the present photocon 
ducting materials to form layers comprising the ?nal print. 

In preparing the photoconducting layers for use in 
electrophotography, where a transfer step is employed, or 
in the present instance where the photoconductive layer 
becomes the ?nal print, it is desirable that physical 
smoothness and homogeneity exist in such layers so that 
unwanted mechanical adhesion of the developer powder 
does not occur on development to impair de?nition of the 
developed image. Very smooth, homogenous coatings 
of this type have been obtained using certain inorganic 
photoconductive substances; selenium in particular, but 
this is accomplished only by vacuum deposition of vapor 
ized selenium upon an electrically conducting support, 
which process, however, is very lengthy and expensive. 
In preparing photoconducting layers for use in processes 
of electrophotography, it is also desirable that the photo 
conductive substances of such layers comprise substances 
that have light absorption properties, as well as physical 
properties for preparing smooth coatings, and further 
that the absorption characteristics of the photoconducting, 
insulating layers have an adequate absorption in the 
visible range of the spectrum. 

In the prior art a number of organic substances have 
been proposed for use in preparing photoconducting 
layers, however, a number of these substances have shown 
very low absorption in the visible range of the spectrum 
and further have not been particularly adapted for pro 
ducing smooth, homogenous coatings. Another particu 
lar difficulty encountered in photoconductive layers pre 
pared using organic substances is that layers of this type 
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have shown a relatively high volatility which results in 
reduced permanence in the coating. 

I have now discovered that photoconductive layers can 
be prepared using certain low-molecular weight polymers. 
Moreover that the photoconductive layers prepared using 
the low molecular weight polymers of this invention are 
smooth, have a very high degree of homogeneity, and 
moreover are transparent, and have light absorption char 
acteristics in the visible and near visible region of the 
spectrum. Accordingly, each of the aforesaid di?icul 
ties are ‘overcome by way of the present invention, and 
further that the improved coatings provided by the poly 
mer composition can be readily coated on a suitable con 
ducting support to form high grade electrophotographic 
elements. Another feature embodied in the use of the 
novel polymeric substances of my invention is that the 
polymers are readily soluble in particular solvents and 
can be dried as a layer on a support without recrystalliza 
tion, which if recrystallization were to occur would leave 
the surface rough and often opaque as is the case with 
many of the organic nonpolymeric substances, for ex 
ample, anthracene and naphthalene. 

Accordingly, it is .an object of the present invention to 
provide novel photoconducting substances. Another ob 
ject is to provide photoconducting substances which can 
be used in a photoconducting composition. A further 
object is to provide such photoconducting substances which 
can be used to prepare transparent photoconducting 
layers. Still another object is to provide electrophoto 
graphic elements suitable for use in electrophotographic 
processes wherein the photoconducting layer of said ele 
ment is of improved smoothness, and has light absorp 
tion ‘characteristics in the visible and near visible regions 
of the spectrum. Still other objects will become apparent 
from a reading of the speci?cation and appended claims. 
The objects of the present invention ‘are accomplished 

by coating onto an electrically conducting support a photo 
conductive layer comprising a low-molecular weight 
photoconductive formaldehyde polymer formed by the 
condensation of a polynuclear hydrocarbon through form 
aldehyde in the presence of a strong acid, said polyn-u— 
clear hydrocarbon being selected from the group consist 
ing of polynuclear carbocyclic hydrocarbons and polynu 
clear azahydrocarbons. The photoconductive formalde 
hyde polymers of the present invention comprise poly 
mers of relatively low-molecular weight and which are 
substantially soluble in particular hydrocarbon solvents. 
According to the present invention, a high degree of solu 
bility is obtained in a composition which is coated onto 
a suitable support to form the photoconducting layer and 
there is obtained a smooth, transparent photoconducting 
layer which comprises a substantial improvement over 
organic nonpolymeric photoconducting substances herein 
before described in the prior art. ' 
Members of the class of compounds comprising poly 

nuclear carbocyclic hydrocarbons according :to the present 
invention comprise for example, anthracene, naphthalene, 
acenaphthalene, and these compounds having suitable sub 
stituents thereon. Suitable su'bstituents which may be at 
tached to the carbocyclic nuclei without detracting from 
the invention can be seleced from the class comprising an 
aliphatic group (e.g., methyl, ethyl, propyl, isopropyl, etc.) 
having from 1 to about 6 carbon atoms, an alkoxy group 
(e.g., methoxy, ethoxy, etc.), a carbalkoxy group (e.g., 
carbethoxy, etc), a hydroxyl group, and an amino group. 
Members of the class of compounds comprising poly 

nuclear azahydrocarbons according to the present inven 
tion comprise for example, N-alkylcarbazole (e.g., N 
methylcarbazole, N-ethylcarbazole, N-propyl carbazole, 
etc.), wherein said alkyl groups have from 1 to about 6 
carbon atoms; and N-phenylcarbazole; wherein said com 
pounds have substituents thereon selected from the class 
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comprising an aliphatic group (e.g., methyl, ethyl, propyl, 
etc.), having from 1 to about 6 carbon atoms, an alkoxy 
group (e.g., methoxy, ethoxy, propoxy, etc.), a ca'rbalkoxy 
group (e.g., carbethoxy, etc.), a hydroxyl group, and ‘an 
amino group. 

Other polymeric materials useful in electrophotographic 
processes comprise: polyvinyl- and polyacrylyl-derivatives 
of fused aromatic ring systems such as polyvinyl- or poly 
aorylyl-naphthalene or anthracene; polyvinyl- and poly 
acryl-derivatives of fused aromatic ring systems conta1n~ 
ing one or more hetero atoms as exempli?ed by the‘poly 
vinyl- or 'polyacrylyl-derivatives of acridane, acrrdone, 
phenothiazine, benzophenothiazine, benzofuran,_and poly 
acrylylcarbazole; polyvinyl- and polyacrylyl-derivatlves of 
fused aromatic ring systems containing substituents on the 
ring or on the polymer chain and which may or may not 
contain a hetero atom as exempli?ed by the ring systems 
previously mentioned; poly-N-substituted acrylamide- and 
methacrylamide-derivatives of the ring systems previously 
described; polyvinyl alcohol derivatives of the ring systems 
previously described, such as polyvinylanthral; polyace 
naphthalene and copolymers of acenaphthalene with other 
vinyl compounds, such as styrene; and certain polyesters, 
polycatrbonates, copolycarbonates and polyamides of fused 
ring or substituted fused ring compounds which may or 
may not contain one or more hetero atoms, such as, for 
example, 2,S-bisJhydroxyphenylthiazol-o[5,4-d]thiazole and 
2,5-bis(2.-pyridyl) thiazolo[5,4-d]thiazole, which may or 
may not contain additional electron-donating or electron 
attracting groups on the phenyl rings. 
The manner in which the electrophotographic members 

of the present invention can be employed to reproduce 
images thereon will now be further illustrated by reference 
to the accompanying drawing, wherein: 

FIG. 1 is an enlarged sectional view of an electrophoto 
graphic member. 

FIG. 2 shows a method of placing an electrostatic charge 
on the surface of the member of FIG. 1. 
FIG. 3 shows a method for exposing the charged mem 

ber of FIG. 2 to pattern illumination in which the charge 
is electrically dissipated in the illuminated areas. _ _ 

FIG. 4 shows a method of developing, i.e., render visi 
ble, the latent electrostatic image produced by selective 
illumination as in FIG. 3. 

FIG. 5 shows a developed electrophotographic member 
wherein the member becomes the ?nal print. . 
More particularly with reference to the accompanying 

drawing, FIG. 1 shows an electrically conducting support 
10 having coated thereon a photoconductive layer .11 com 
prising a low-molecular weight polymer as hereinbefore 
described. 

FIG. 2 shows the electrophotographic member of FIG. 1 
being given a positive electrostatic charge employing a bat 
tery 13 or other suitable source of DC. energy, in which 
wire 12 is connected to the support side 10 of said member 
and the photoconducting layer 11 is positioned in close 
proximity with a corona discharge wire 15 connected to 
said energy source 13 by a conductor wire 14. It is prefer 
able that the source of DC. energy be suitable to maintain 
a potential of at least 5,000 volts between the corona dis 
charge wire 15 and the support 10. This procedure as well 
as the procedure shown in FIGS. 3 and 4 are carried out in 
the dark or in subdued illumination. 

FIG. 3 shows a charged electrophotographic member of 
the present invention comprising a support 10 and photo 
conducting layer 11 having a positive charge 16 on the 
surface of said member wherein said member is given a 
pattern exposure of light and shadow areas as projected 
through a lens 17 from an original document 18 or other 
pattern of light and shadow to be recorded. In another 
method, not shown, the document can be laid directly onto 
the‘ charged photoconductive layer and suitable exposure 
applied. Adaptations of this type are known in the art and 
have been described in a number of U.S. and foreign 
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4 
patents, for example, U.S. Patent 2,693,416, issued Novem 
ber 2, 1954. 
FIG. 4 shows a method for applying an electroscopic 

powder to the latent electrostatic image produced by 
patterned exposure in FIG. 3. The latent image is made 
visible by the electrostatically attractable powder 19 be 
ing attracted to the unexposed areas of the photocon 
ducting layer 11 which retains its charge. The photo 
conducting layer is coated on a support 10. A small 
rotary brush 20 serves to remove loosely-adhering non 
electrostatically attracted powder from the nonirnage 
areas on the surface of the electrophotographic member. 
The powder employed may be of any type depending 
upon the type of print desired, see for example, U.S. 
Patent 2,297,691, October 6, 1942. Alternatively pow 
ders may be employed which possess desirable hydrophilic 
or hydrophobic properties such that lithographic print 
ing plates can be produced. Other adaptations will be 
apparent to those skilled in the art. Normally, the more 
suitable powders are selected from those which have a 
low melting resin as one component so that by applying 
suitable thermal exposure to the layer after development, 
the image areas of the layer can be used to form a ?nal 
print of good permanence. 

FIG. 5 shows an electrophotographic member of the 
present invention comprising a support 10 and a photo 
conducting layer 11 having an image 21 thereon in 
which the member comprises the ?nal print. As indi 
cated elsewhere in this speci?cation, where a suitable 
transparent support is employed the image produced in 
FIG. 5 can be utilized as a transparency for further ap 
plication in photographic processes. Suitable types of 
transparent supports to which we refer can comprise sup 
porting materials in which transparency exists such as, 
for example, glass, transparent plastic or ?lm of any de 
sired sort which is either inherently conductive or has 
a conductive coating on at least one surface thereof. 
Such a conductive coating is preferably placed between 
the photoconducting layer and the support. Examples 
of such materials include glass having a thin layer of 
silver or some other conductive coating, such as for ex 
ample, NESA glass having a conductive tin oxide coat 
ing thereon (NESA glass is sold by Pittsburgh Plate Glass 
Company, Pittsburgh, Pennsylvania). Thin foil ma 
terials such as aluminum and zinc foil have also a cer 
tain degree of transparency and are suitable for use 
in the invention where transparent prints are desired. 

In preparing the low-molecular weight polymers ac 
cording to the present invention, it is the usual procedure 
to mix the polynuclear hydrocarbon monomer in a so 
lution comprising formaldehyde or paraformaldehyde and 
a strong acid. In order that condensation occur and a 
low-molecular weight polymer be formed, it is necessary 
that this solution be heated to a temperature in the 
range from about 100° C. to about 120° C. for a period 
of from about four hours to about eight hours. 
ratio of reactants in the condensing mixture can be in 
the range from about 10:1 to about 1:1 hydrocarbon 
to formaldehyde in a solution containing from about 40 
percent to about 80 percent strong acid. Suitable strong 
acids can include formic acid, sulfuric acid, hydrochloric 
acid, acetic acid, chloroacetic acid, etc. The preferred 
acid comprises formic acid when employed in the con 
centrated form, for example, in a solution comprising 
from about 90 percent to about 99 percent formic acid. 
Depending upon the monomeric component, the acid 
used, and the ratio of reactants in the formaldehyde 
condensation process, the conditions of time and tem 
perature can be varied to give optimum polymerization 
results without the formation of a non~photoconducting 
insoluble polymer. Normally, however, the formation 
of a low-molecular weight polymer formed by the process 
described herein was found to contain from about 2.5 
to about 6 molecular units, and to be photoconducting 
when employed in a dried coating on a support. The 
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polymer was also found to be soluble in a wide variety 
of hydrocarbon solvents and the photoconducting lay 
ers produced therewith were smooth, homogenous, and 
transparent. Solvents of the type contemplated for use 
in the present invention can include a wide variety of 
materials, for example, benzene; toluene; glycol ethers, 
e.g., dioxane; chlorinated hydrocarbons, e.g., chloroform, 
methylene chloride, dichloropropane; tetrahydrofuran; 
etc., and mixtures of such materials. In preparing the 
photoconducting polymers of the present invention, suit 
able catalysts can be employed in the process, such as 
zinc chloride, zinc, and aluminum chloride; however, 
where formic acid as a concentrated solution is used as 
the acid source, no separate catalyst appears required. 
Formic acid presumably acts as its own catalyst for the 
reaction. The condensation of a polynuclear hydrocar 
bon with formaldehyde has been described previously in 
such references as U.S. Patent 2,597,159, May 201, 1952, 
Walker, “Formaldehyde,” 2nd edition, page 337, Rein 
hold, New York, 1953, and in Ind. Eng. Chem., 51, page 
1275 to 1278, 1959. 
To form the photoconductive layers, a short-chain 

polymer of the present invention is dissolved in a suit 
able solvent and coated onto an electrically conductive 
supporting material and dried. Such coatings can be 
by such methods, for example, as spray-coating, dip-coat 
ing, doctor-blade coating, roller-coating, whirl-coating, 
etc. A useful coating thickness can range from about 
0.5 mil to about 6 mils with a preferred thickness in 
the range from about 1 mil to about 4 mils. In pre 
paring the coating, a binder may be employed. Useful 
coatings are made where no binder is used; however, 
where a binder is desired it is required that the binder 
be compatible with the photoconducting polymer used 
and that it be soluble in the solvent used in preparing 
the coatable composition. 
The binders of choice for use in preparing the photo 

conducting layers should also have a fairly high dielec 
tric strength. Representative binders of this type comprise 
polystyrene; polypropylene; poly-n-butyl methacrylate; 
copolymers of vinylacetate and vinyl chloride; styrene 
alkyd resins; silicone-alkyd resins; soya-alkyd resins; sty 
rene~butadiene copolymers; silicone resins; commercial 
polyvinyl chloride; polyvinyl acetate; polyester resins; 
and the like. Materials of this type include such resins 
as sold under trade names such as Plaskon ST 865, Rezyl 
405—18, Pliolite S—7, Styresol 4440, DC_804, SR-82, 
Vitel-lOl, etc. The methods of making such resins have 
been previously described in the prior art, for example, 
styrene-alkyd resins can be prepared according to the 
method described in U.S. Patent 2,361,019, October 24, 
1944; US. Patent 2,258,423, October 7, 1941; US. Patent 
2,453,665, November 9, 1948; etc. Other binders such 
as paraf?n, mineral waxes, etc., can also be employed. 
These binders are generally characterized as having 
marked hydrophobic properties, that is are substantially 
free of water-solubilizing groups such as hydroxyl, free 
acid groups, amide groups, etc. and as being good electri 
cal insulators and having high electrical resistivity. 
These binders can be easily dissolved in organic solvents 
having a boiling point below the charring temperature of 
a paper support. These binders also are very compatible 
with the polymeric photoconducting substances of the 
present invention and accordingly, are readily dispersed 
therein and form compositions of high homogeneity. 

In a particular coating composition for preparing an 
electrophotographic element according to the present in 
vention, the resinous binder component can be present in 
an amount in the composition in a range from 0 percent 
to about 70 percent by weight of the polymeric photo 
conducting substance. In preparing the coating composi 
tions, it is required that the solvent used be capable of 
dissolving the components of the composition. Suitable 
supporting materials for preparing the electrophotographic 
elements of the invention can comprise, besides the trans 
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6 
parent supports indicated previously, any of the elec 
trically conducting supports known in the art, for example, 
paper (at a relative humidity above 30 percent); metal 
foil, e.g., aluminum foil, zinc foil, etc.; regenerated cellu 
lose and cellulose derivatives; etc. 
The photoconductive coatings of the invention can be 

chemically sensitized to increase the level of sensitivity to 
light of a given wave length. Preferred sensitizing com 
pounds for this purpose comprise 2,4,7-trinitro?uorenone, 
and 2,6-diphenyl, 4~anisylthiapyrylium perchlorate and 
related compounds. Other types of optical sensitization 
may sometimes also be advantageously employed, for 
example, where an agent such as an organic dye is used 
to increase the light-sensitivity to particular regions of 
the spectrum. Typical organic optical sensitizing dyes 
include acridine orange, ?uorescein, eosin, methylene 
blue and Rose Bengal. 
Two methods have been used to represent the photo 

electric or photoconductive speed of the photoconducting 
layers of the present invention on exposure to light. The 
?rst method employed the ratio of the rate of dissipation 
of electrical charge for the photoconducting layer of the 
present invention compared to that for a polyvinylcarba 
zole control layer. An arbitrary value of 1 was assigned 
to the polyvinylcarbazole layer and the ratio was repre 
sented by R+ or R— for positively or negatively charged 
surfaces. The second method employed was termed the 
“tungsten” speed for the coating. On this scale, the poly 
vinylcarbazole layer had a value of 0.03. In either 
method the coatings were exposed for three seconds 
through a 0.1 log E stepwedge to a 100-watt tungsten 
light source with a ?lament at 1000° K. through a dis 
tance of 1 meter. 
The invention will now be illustrated by way of the 

following examples: 
Example 1 

A photoconducting polymer prepared from anthracene 
and paraformaldehyde was prepared as follows for use 
in a photoconducting layer of an electrophotographic 
element. 
To form the polymer, 0.1 mole of anthracene, i.e., 

17.8 grams, was added to a 60 ml. solution of paraformal 
dehyde, 3.0 grams (0.1 mole) in 98 percent formic acid 
while stirring at 100° C. The heating at 100° C. was 
continued for six hours and then the mixture was allowed 
to cool. The insoluble product was ?ltered, washed with 
water, and then washed with ethanol and dried. The 
product was then dissolved in dioxane and precipitated 
into ethanol to remove traces of anthracene. After dry 
ing, the polymer softened at 175° C. and melted at 190 
vto 200° C. The cryoscopic molecular weight of the 
polymer in benzene was found to be 916, which indicated 
the average length of the polymer chain was 4.7 units. 
The polymer formed by the above condensation reac 

tion was then dissolved in chloroform and coated onto 
a strip of photographic paper (baryta coated) at a thick 
ness of about 3 mils, and then dried overnight at room 
temperature. Alternately any conducting base, such as 
aluminum foil, may be used. The coating dried to a clear, 
smooth, transparent layer. After drying the element was 
given a blanket positive electrostatic charge by corona 
discharge, exposed by tungsten illumination either by 
contact printing or by projecting printing through a trans 
parency, and developed by treating with an electrically 
attractable electroscopic powder having optical density. 
The image produced had good resolution and permanence. 
The coating had a photoelectric speed (Ri') of 0.9 com 
pared to a polyvinyl carbazole coating speed of 1.0. 

In preparing typical solutions for coating in preparing 
the electrophotographic elements of the present invention, 
the solution prepared for coating on a support according 
to the invention contain from about 10 to about 40 per 
cent total solids by weight, with a preferred solids con 
tent in the range from about 15 to about 25 percent total 
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solids by weight. As indicated hereinbefore, the total 
solids content of a particular composition prepared for 
coating can comprise photoconductive polymer alone or 
photoconductive polymer in admixture with a suitable 
resinous binder. 

Example 2 

An electrophotographic element was prepared as fol 
lows. 
To 100 ml. of a 20 percent tetrahydrofuran solution 

containing 10 grams of the condensation polymer of 
Example 1, was added 10 grams of a copolymer of vinyl 
chloride and vinyl acetate to serve as binder. The solu 
tion was then coated onto a paper support and dried over 
night at room temperature to remove the tetrahydrofuran 
solvent. After drying the slightly off-white-to yellow 
coating was charged under a positive corona in subdued il 
lumination. The charged element was then exposed and 
developed as in Example 1 to give an image of good res 
olution and permanence. The photoelectric speed of the 
coating was 0.9 relative to a polyvinyl carbazole coating 
having a photoelectric speed of 1.0. 
When an electrophotographic element was prepared as 

above using 4.5 grams of the condensation polymer of 
Example 1 and 10 grams of polystyrene to serve as a 
binder and coated from a 15 percent solution in chloro 
form, the three second tungsten speed of the coating was 
about 0.1, compared to a polyvinyl carbazole coating hav 
ing a tungsten speed of 0.03. Incorporation of two mole 
percent of 2,4,7-trinitro?uorenone based on the photo 
conductive polymer in the above photoconducting coat 
ing increased the three second tungsten speed to a value 
of 3.0. An image of good resolution and permanence 
was obtained. 

Example 3 

An electrophotographic element was prepared using a 
photoconducting polymer formed from N-ethyl carbazole 
and paraformaldehyde according to the following proce 
dure. 

3.5 grams (0.018 mole) of N-ethyl carbazole was added 
to a 25 ml. solution of 99 percent formic acid containing 
0.9 gram (0.3 mole) of paraformaldehyde. The mixture 
was then heated to 100° C. and held at this temperature 
while stirring for six hours. A solvent-insoluble poly 
meric solid was formed which was recovered and washed 
was water, ethanol and acetone and thereafter dried. The 
polymer was then puri?ed by precipitation with ethanol 
in tetrahydrofuran. 
The polymer formed was analyzed and found to con 

tain no more than 0.2 percent oxygen and hence the ab 
sence of hydroxyl end groups in the polymer. The cry 
oscopic molecular weight in benzene was found to be 
597, which indicated that the polymer had an average 
chain length of about 2.9 units. This polymer was used 
to prepare a photoconducting layer as in Example 2 using 
a copolymer of vinyl chloride-vinyl acetate as binder. 
The layer was then exposed and developed as in Example 
1 to produce an image having good resolution and perma 
nence. 

The photoelectric speed of polymeric photoconducting 
layers of this example was (R+) 2.0 for positively-charged 
coatings and (R—) 5.0 for negatively~charged coatings 
relative to a speed of 1.0 for a polyvinyl carbazole 
coating. 

Example 4 

An electrophotographic element was prepared using a 
photoconducting polymer prepared from acenaphthene 
and paraformaldehyde. 

15.4 grams (0.1; mole) of acenaphthene was added to 
30 m1. of 99 percent formic acid solution containing 3.0 
grams (0.1 mole) of paraformaldehyde. The mixture 
was heated at 100° C. for six hours while stirring. The 
polymer formed was isolated, washed with water, ethanol 
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8 
and acetone and then dried. Analysis of the polymer 
corresponded to a polymer chain three units in length. 
The polymer formed by this example was then dis 

solved at 10 grams concentration in 90 ml. of benzene. 
To the solution was then added 10 grams of poly-n-butyl 
methacrylate. The solution was then coated at 3 mils 
thickness onto an aluminum foil support. The element 
was then allowed to dry overnight at room temperature 
to remove the benzene. The dried coating was very 
smooth and transparent. 
The electrophotographic element was then charged, ex 

posed and developed according to previous examples to 
give an image of good resolution and permanence. The 
photoelectric speed of the coating was 0.2 for either 
positive or negative charged coatings relative to a speed 
of 1.0 for polyvinyl carbazole. 
The advantages of the present invention are immedi 

ately apparent in terms of the application of the present 
compounds as novel photoconducting polymers in the 
preparation of electrophotographic printing materials. 
Particularly advantageous in this regard is that electro 
photographic coatings which employ polymeric photo 
conductors have lower volatility than coatings employing 
nonpolymeric organic photoconductors and accordingly 
coatings of the present polymeric photoconductor type 
have a much longer shelf~life tor permanence. Further 
advantages are apparent as regards the present invention 
when one considers the improvements obtained hereby in 
obtaining very smooth, homogenous and transparent 
coatings which have the improved permanence herein 
before described. Transparency in a coating is very de 
sirable because of the latitude which it introduces into 
the material. For example, transparency in a coating 
makes possible the use of images obtained in such coat 
ings as intermediate originals, both in contact or projec 
tion type copying processes. The images produced ac 
cording to the present process can be ?xed by heating, or 
a transfer of the image areas can be made to a receiving 
sheet. By a wise choosing of the electroscopic powders 
for use in developing the latent electrostatic images in the 
charged plates, printing masters such as hectographic 
masters, lithographic masters, half-tone reproductions 
etc., can be prepared. The manner in which the present 
photoconducting polymers may be employed to this end 
is well know in the art and has been described in such 
US. patents as 2,297,691, issued October 6, 1942. 
The invention has been described in detail with par 

ticular reference to preferred embodiments thereof, but 
it will be understood that variations and modi?cations 
can be effected within the scope and spirit of the inven~ 
tion, as described hereinabove and as de?ned in the ap 
pended claims. 

I claim: 
1. An electrophotographic process comprising the steps 

of exposing an electrostatically charged photoconductive 
insulating layer to a light pattern to form an electrostatic 
image on said layer and developing the image on said 
layer by applying electrostatically attractable particulate 
material, said photoconductive insulating layer compris 
ing a photoconductive, low molecular weight condensa 
tion polymer of formaldehyde and a polynuclear aromatic 
monomer selected from the group consisting of 

(A) anthracene, naphthalene, acenaphthalene and 
substitution products thereof wherein said substitu 
ents are selected from the group consisting of alkyl, 
alkoxy, and hydroxy. and 

(B) N-alkyl carbazole, N-phenyl carbazole and sub 
stitution products thereof wherein said substituents 
are selected from the group consisting of alkyl, alk 
oxy, carbalkoxy, and hydroxy. 

2. The process of claim 1 wherein said photoconduc 
tive layer consists essentially of said photoconductive 
condensation polymer and minor amounts of sensitizing 
compounds. 

3. The process of claim 1 wherein said photoconduc 
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tive layer comprises at least 30% by Weight of said photo 
conductive condensation polymer, the remainder of said 
layer consisting essentially of an insulating resin binder 
and minor amounts of sensitizing compounds. 

4. The process of claim 1 wherein said aromatic 
monomer is anthracene. 

5. The process of claim 1 wherein said aromatic 
monomer is N-ethyl carbazole. 

6. The process of claim 1 wherein said aromatic 
monomer is acenaphthalene. 

7. The process of claim 1 wherein said photoconduc 
tive low molecular weight condensation polymer contains 
about 3 to 6 aromatic monomer units. 
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