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ABSTRACT OF THE DISCLOSURE 
An electrophotographic plate is produced by Co-eVaP 

oration of a selenium material and a Solid hydrophobic 
metalsaltofafatty acid onto a conductive Substrate.The 
plate may be used in conventional electrophotographic 
processes and is usefulin automatic Xerographic equip 
Inent. 

This invention relates ingeneral to imaging Systems 
and,more particularly,to improved imaging materials, 
their manufacture and use. 
Theformation and development of images on the Sur 

face of photoconductive materials by electrostatic mea?s 
is wel Known.The basic xerographic process,astaught 
by C.F. Carlsonin U.S. Patent2297.691,involves plac 
inga uniform electrostatic charge on a photoconductive 
insulatinglayer,exposing the layer to alight andShadoW 
image to dissipate the charge on the areas of the layer 
exposed to the light and developing the resulting latent 
electrostatic image by depositing on the image a fnely 
divided electroscopic material referred to in the art as 
"toner".The toner will normaly be attracted to those 
areas ofthe layerwhich retain a charge,therebyforming 
a tonerimage corresponding to the latent electrostatic 
image This powder image may then be transferred to 
a support surface such as paper The transfeTed image 
may?subsequenty be permanenty afixed to the Support 
surfaceas by heat Other suitable fixing means Such.as 
solvent or overcoating treatment may be Substituted for 
theforegoing heatfixingsteps. Many methods are known 
forappyingthe electroscopic particlesto the latentee? 
trostaticimagesto be developed.One development method 
as disclosed by E. N. Wise in U.S. Patent.2.618,55? is knownas"cascade"development Inthismethod,develop 
er material comprising relatively large carrier partic'es 
having finely-divided toner particles electrostatically 
clingingto the surface of the carrier particlesis conveyed 
to and?rolled or cascaded across the latent electrostatic 
image-bearingsurface.The composition ofthe 9ner Par 
ticlesisso chosen asto have a triboelectric polarity9p 
posite that of the carrier particles.As the mixture CaS? 
éadesorrolsacross theimage-bearing Surface,the toner 
particlesareelectrostaticaly deposited and secured to the 
éharged portions ofthe latentimage andare '9t deposited 
on ?e üncharged or background portions of he mage… 
Most of thetoner particles accidentaly depositedin the 
background are removed bythe roling carrier,due ap 
parently,to the greater electrostatic attraction betWeen 
?etonerandthe carrierthan between the toner and the 
discharged background The carrier Particles and unused 
toner particles are then recycled This.technique is eX? 
tremelygood for the development of ine COPy images. 
The cascade developmentprocessisthe mostwidey used 
commercial xerographic development technique·A g* 
eral purpose ofice copying_machine incorporating this 
technique is describedin U.S. Patent 3099943; Anoihertechnique for developingelectrostatic images 
isthe"magnetic brush"process as disclosed,for example, 
in U.S. Patent 2.874063. In this method,a developer 
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2 
material containing toner and magnetic carrier particles 
is carried by a magnet. The magnetic field of the magnet 
cauSes alignment of the magnetic carriers in a brush-like 
configuration. This "magnetic brush°is engaged with an 
electrostatic image-bearing Surface and the tonerparticles 
are drawn from the brush to the electrostatic image by 
electrostatic attraction. Many other methods are known 
for applying electroScopic particles to the latent electro 
Static image to be developed. These methods include: 
"powder cloud° development,"touchdown" development 
and "liquid° development as described in U.S. Patents 
2.221,776;2,895,847; and 2,891?911,respectively. The 
processes as mentioned above together with numerous 
Variations are well known to the art through various 
patents and publications and through the wide Spread 
avalabity and utilization of electrostatographic imaging 
equipment. 

In automatic Xerographic equipment,itis conventional 
to employ a Xerographic plate inthe form of a cylindrical 
drum Which is continuously rotated through a cycle of 
Sequential operations including charging,exposure, de 
veloping,transfer and cleaning,The plate is usualy 
charged with corona of positive polarity by means of 
a corona generating device of the type disclosed by L. E. 
Walkup in U.S. Patent 2.777.957 which is connected to 
a Suitable Source of high potential. Afterforming a pow 
der image on the electrostatic latent image during the 
development step,the powder image is electrostatically 
transferred to a Support Surface by means of a corona 
generating device such as the corona device mentioned 
above.In automatic equipmentemployinga rotatingdrum, 
a Support surface to which a powdered image is to be 
transferred is moved through the equipment at the Same 
rate as the periphery of the drum and contacts the drum 
in the transfer position interposed between the drum Sur 
face and the coronagenerating device.Transferis efected 
bythe coronagenerating device whichimparts an electro 
Static charge to attract the powderimage from the drum 
to the support surface. The polarity of charge required 
to efectimage transferis dependent upon the Visual form 
of the original copy relative to the reproduction and the 
electroscopic characteristics of the developing material 
employed to efect development. For example,where a 
positive reproductionisto be made of a positive original, 
itis conventional to employ a positive polarity corona to 
efect transfer of a negatively charged tonerimage to the 
Support surface. When a positive reproduction from a 
negative original is desired,itis conventional to employ 
a positively charged developing material whichis repeled 
by the charged areas on the plate to the discharged areas 
thereon to form a positive image which may be trans 
ferred by negative polarity corona. In either case,a resi 
dual powder image uSually remains on the plate after 
transfer. Because the plate may be reused for a Subse 
quent cycle,itis necessary that the residual image be re 
moved to preventghost images from forming on subse 
quent copies. Inthe positive-to-positive reproduction proc 
ess described above,the residual developer_powder is 
tightly retained on the plate Surface by a phenomenon 
that is not fully understood but believed caused by an 
electric charge that prevents complete transfer of the 
powder to a support surface,particularly in the image 
areas. The charge is substantially neutralized by means· 
of a corona generating device prior to contact of the 
residual powderimage with a cleaning device The neu 
tralization of the charge enhances the cleaning eficiency 
of the cleaning device. 

70 
Typical electrostatographic plate cleaning devices in 

cludethe"brush°type cleaning apparatus and the "Web° 
type cleaning apparatus. A typical brush cleaning appa 
ratusis disclosed by L. E. Walkup et al in U.S. Patent 
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2,832.977,The brush type cleaning means usualy com 
prises one or more rotating brushes Which brush residual 
powder from the plate into a stream of air which is eX 
hausted through a filtering System,A typical Web clean 
ing device is disclosed by W. P. Graf,Jr.,et al. in U.S. 
Patent 3,186,838. As disclosed by Graf,Jr.,et al.,re 
moval of the residual powder on the plate is efected 
by rubbing a web of fibrous material against the plate 
Surface. These inexpensive and dispoSable webs offibrous 
material are advanced into preSSure and rubbing or Wip 
ing contact with the imaging Surface and are gradualy 
advanced to preSent a clean Surface to the plate Whereby 
Substantially complete removal of the residual poWder 
fromtheplateisefected. 
While ordinarily capable of producing good quality 

images,conventional developing Systems Sufer Serious 
deficiencies in certain areas,The electrical and transfer 
characteristics of electrostatic imaging Surfaces are ad 
VerSely afected when relative humidity is high. Because 
of the infuence of yarious forces Such as electrostatic 
and Van der Waal forces,many toner particles tend to 
form adherent unwanted deposits which impair proper 
cleaning of reusable imaging plates,belts or drums. Nu 
merous known carriers are abrasive in nature,AbraSive 
contact betWeen toner particles,carriers,and imaging 
SurfaceS,accelerateS mutual deterioration of these com 
ponents,Rubbing contact betWeen cleaning devices and 
the imaging Surface also results in rapid erosion of the 
imaging Surfaces. Frequent replacement of carriers and 
imaging plates is eXpenSive,inconvenient and time con 
Suming, Fines formed from the attrition of toner on 
rough imaging Surfaces tend to drift and form unwanted 
depOSits on critical machine parts. Efectrostatographic 
copies should poSSess good line image contrast as well as 
acceptable solid area coverage. However,when a proc 
ess is designed to improve either line image contrast or 
Solid area coverage,reduced quality of the other can be 
expected,Attempts to increase image density by deposit 
inggreater quantities of toner particles on the latent elec 
trostatic image are usually rewarded with an undesirable 
increase in background deposits. Further,for reasons not 
fully underStood,image quality is often impaired by the 
appearance ofpowder deficient Spots in the powderimage. 
Although the present selenium Xerographic plates possess 
good temperature Stability,the vitreous Selenium layer 
tends to crystallize under high temperature conditions 
with attendant degradation of imaging qualities. In addi 
tion,dificulty is often encountered in maintaining a good 
bond between vitreous Selenium layers and conductive 
substrates,particularly where the conductive SubstrateS 
are flexible. Thus,there is a continuing need for a better 
system for developing latent electrostatic images, 

?tis,therefore,an object of this invention to provide 
a system which overcomes the above noted deficiencies. 

It is another object of this invention to improve the 
adhesion of selenium layers to conductive Substrates. 

It is a further object of this invention to provide elec 
trophotographic plates having Stable electrical proper 
ties? 

It is a still further object of this invention to provide 
electrophotographic plates which enhance the transfer of 
toner particles in background areas of imaged Surfaces 
to carriers. 8 

It is another object of this invention to provide an 
electrophotographic plate from which toner particles 
areeasily removed bycleaningdevices. 

It is still another object of this invention to provide 
electrophotographic plates which are resistant to me 
chanicalabrasion. 

It is a further object of this invention to provide elec 
trophotographic plates which promote the formation of 
denSetransferred tonerimageS. 

It is a still further object of this invention to provide 
an electrophotographic plate Which reduces or eliminates 
powder deficient SpotS. 
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4 
It is another object of thisinvention to provide an elec 

trophotographic plate having physical and chemical prop 
erties superior to those of Known electrophotographic 
plates. 
The above object and others are accomplished,gen 

erally speaking,by providing a photoconductor formed 
by condensing the co-evaporated vapors of Selenium com 
positions and a hydrophobic metal Salt of a fatty acid 
having a melting point of from about 30° C,to about 
80°C,on a Substrate,The condenSed vapors of the com 
ponents appearto be randomly mixed to form a continu 
ous film on the Substrate. These films may be formed in 
any convenient thickness,Although thicknesses of Sev 
eral hundred angstroms may be formed,films ranging 
from about 1,000 angstroms to about 100 microns,are 
preferred for photoconductive applications. Satisfactory 
results are obtained with photoconductive layers com 
prising up to about 20 percent,based on the weight of 
the ultimate mixture, of the metal Salt Optimum reSults 
are obtained when the photoconductive layer contains 
about 2percent to about 5 percent of the metal Salt. Al 
though the initial electrostatic imaging Surface potential 
may be reduced and abrasion resistance improved when 
the proportion of metal Salt preSent is increased abOVe 
about 20 percent,undesirable background deposits in 
crease noticeably. If the charge voltage is reduced to 
compensate for the presence of Zinc stearate in excess 
of about 20 percent,the images begin to acquire a 
"washed out" appearance. When less than about 0.1 per 
cent metal Salt baSed on the total Weight of the photO 
conductive layer is employed,the abrasion resistance, 
transfer characteristics and image forming properties are 
Substantially the Same as a photoconductive layer Which 
doesnotcontainthe metal Salt, 
Although the initial deposit on the Substrate may con 

tain both the photoconductive component and the metal 
Sait,itis preferred that vaporation of the Selenium pho 
toconductor component be initiated prior to vaporization 
of the metal salt,This embodiment is preferred because 
a greater Surface area of photoconductive Selenium ma 
terial is presented for electrical contact with the con 
ductive substrate. Further,initiation of Selenium photo 
conductor evaporation prior to vaporization of the metal 
Salt prevents the less deSirable occurrence of a continu 
ous film of metal Salts on the Surface of the conductive 
Substrate prior to deposition of the selenium photocon 
ductive material. The formation of a continuous metal 
Salt film on the conductive Substrate prior to deposition 
of any Selenium photoconductive materialis undesirable, 
because it tends to insulate the Selenium photconductive 
material from the conductive substrate and also redüces 
adhesion of the Selenium photoconductive material to the 
Substrate. 
The photoconductive films of this invention may be 

formed on any Suitable conductive substrate. Typical 
conductive Substratesinclude brass,aluminum,gold,plati 
num,Steel,glass coated with conductive oxides,metallized 
paper,1aminated Sheets of metal and plastic and the like. 
The conductive Substrate may be in the form of a fiat 
plate,cylinder,fexible sheet or any other suitable con 
figuration. 

Excellent reSults are obtained with zinc Stearate. How 
ever,any Suitable Stable Solid hydrophobic metal salt of 
a fatty acid having a melting point greater than about 
30° C. may be Substituted for zinc stearate. The metal 
Salts should be Substantially insoluble in water Photo 
conductive plates containing water Soluble metal salts 
1ack the proper electrical properties and are adversely 
afected by humidity changes normally occurring in the 
ambient atmoSphere,Agreat many Salts commonly re 
garded as insoluble,actually dissolve to a Slight extent. 
To efectively carry out the purposes of thisinvention,the 
water Solubility of the Salt should be negligible.The salts 
having the desired Specific characteristics include many 
Salts of Saturated fatty acids,unsaturated fatty acids,par 



5 
tially hydrogenated fatty acids,substituted fatty acids and 
mixtures thereof Typical fatty acids from which stable 
Solid hydrophobic metal salts may be derived include: 
caproic acid,enanthlic acid,caprylic acid,pelargonic acid, 
capric acid,undecylic acid,1auric acid,tridecoic acid,my 
ristic acid,pentadecanoic acid,palmitic acid,mergaric 
acid,stearic acid,nondecyclic acid,arachidic acid,behenic 
acid,Stilingic acid,palmitoleic acid,oleic acid,ricinoleic 
acid,petroselinic acid,vaccenic acid,linoleic acid,1inole 
nic acid,eleostearic acid,licanic acid,parinaricacid,gado 
leic acid,arachidonicacid,cetoleicacidand mixesthereof. 
Typial Stable Solid metal Salts of fatty acid include: 
barium Stearate,lead Stearate,iron stearate,nickel stea 
rate,cobalt stearate,copper stearate,Strontium stearate, 
calcium Stearate,cadmium Stearate,magnesium stearate, 
zinc oleate,manganese oleate,iron oleate,cobalt oleate, 
copper oleate,1ead oleate,magnesium oleate,zinc pal 
mitate,cobalt palmitate,copper palmitate,magnesium 
palmitate,aluminum palmitate,calcium palmitate,1ead 
caprylate,lead caproatae,zinc linoleate,cobalt linoleate, 
calcium linoleate,zinc ricinoleate,cadmium ricinoleate, 
and mixtures thereof, 
Optimum results are obtained when the photoconduc 

tive layer contains the metal salt and Selenium. How 
ever,photoconductvie mixtures,alloys or compounds of 
Selenium with another material Such as tellurium and 
arSenic may be Substituted for Selenium. 
The advantages of this method will become further 

apparent upon consideration of the following disclosure 
of the invention,particularly when taken in conjunction 
with the accompanying drawing wherein an embodiment 
of an apparatus for preparing thin films comprising vi 
treous Selenium and a solid hydrophobic metal Salt of 
a fatty acid isillustrated. 
In the draWing,bel jar 10 is Supported by a plate 

12 containing vacuum lines 14 and control valve 16. 
Resistance heatingwires 18 and 20are employed to heat 
crucibles 22 and 24,respectively. A rod 26 isemployed 
to Support a fluid cooled platen 28. The fluid cooled 
platen 28 is provided with a fuid supply tubes 30 
The Substrate 32 to be coated is mounted on the lower 
face of platen 28 by a masking frame 34 Secured to 
the platen 28 by,for example,screws 36,Supply tubes 
30 are shielded from vapors by plate 38. 
The Selenium or selenium alloy and the solid hydro 

phobic metal Salt of a fatty acid are each placed in sep 
arate crucibles compoSed of inert material Such as 
quartz or other suitable refractory material. 
The pressures within bell jar 10 is maintained at a 

Vacuum of about 2×10?5 to 2×10?8 torr. However,a 
vacuum above or below this range can also be employed 
with Satisfactory results. A relatively low substrate tem 
perature such as,for example,from about 40° C. to 
90° C. may be employed to condense the vapors. The 
temperature of the components in crucibles 22 and 24 
are maintained at a temperature between about their 
melting points and their boiling points. Thus,for ex 
ample,in forming a Selenium zinc stearate photoconduc 
tive film containing about 98 percent,by weight,sele 
nium and about 2 percent,by weight,zinc stearate,a 
temperature of about 217° C. for the Selenium and 
about 130°C,for the zinc stearate is satisfactory. When 
a larger proportion of Selenium in the film is desired, 
the temperature of the crucible containing selenium 
Should be increased and/or the temperature of the cru 
cible containing zinc stearate reduced. To increase the 
relative quantity of zinc stearate in the photoconductive 
film,the above described temperature regulation is re 
verSed. 
Under the above conditions,a film thickness of about 

5 to about 30 microns is obtained for deposition periods 
ranging from about 1 to about 3 hours at a vacuum of 
about 2×10?5 torr. In view of the above described 
procedure,it is apparent that the amount of a particular 
component in the photoconductive film is primarily de 
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6 
pendent upon the temperatureemployed to vaporize each 
of the components at agiven preSSure. 
The unexpectably better results obtained by co-evap 

orating a Solid hydrophobic metal Salt of a fatty acid 
with Selenium or Selenium alloys may be due to many 
factors,For example,it is postulated that the slippery 
metal Salt material reduces friction during the devel 
opment and cleaning processes;reduces the attraction of 
toner particles to the imaging Surface duringimage trans 
fer thereby improving print density;provides at least a 
partially waterproof photoconductor Surface which per 
mits electrical stability under varying humidity condi 
tions; and is constantly brought to the Surface of the 
photoconductor throughout the life of the photoconduc 
tor layer as the photoconductor layer is slowly worn 
away during use. 
Although Specific materials and conditions are Set forth 

in the above examples,these are merely illustrative of 
the present invention. Various other compositions such 
as the typical materials listed above and various condi 
tions when suitable may be Substituted for thosegivenin 
the examples with similar results. The photoconductive 
1ayer of this invention may contain other materials co 
deposited therewith to enhance,Sensitize,Synergize or 
otherwise modify the photoconductive properties of the 
composition. 
Many other modifications of the present invention 

will occur to those skilled in the art upon a reading of 
this disclosure. These are intended to be encompassed 
within the Spirit of this invention. 
The folowing examples further specificaly define and 

describe the process of the present invention for form 
ing photoconductive layers comprising Selenium and a 
Solid hydrophobic metal Salt of a fatty acid. Parts and 
percentages are by weight unless otherwise indicated. 
The examples below are intended to illustrate the var 
ious preferred embodiments of carrying out the inven 
tion. 

EXAMPLE I 

Two quartz crucibles are charged with finely-divided 
bal milled Selenium and zinc stearate,respectively.These 
crucibles are placed in resistance heaters positioned ina 
vacuum chamber similar to the chamber illustrated in 
the drawing. The vacuum chamber is evacuated to a 
vacuum of about 2×10?5 torr. A brass Substrate is Se 
cured to a water cooled platen located about 12 inches 
above the quartz crucibles and maintained at a tempera 
ture of about 54° C. The Selenium andzinc Stearate are 
thenevaporated onto the brassplate surface by maintain 
ing the temperature of the selenium crucible at about 
217° C. and the zinc Stearate crucible at about 130° C. 
by means of the resistance heating elements. These con 
ditions are maintained for about2% hoursat whichtime 
vaporation is terminated,After the vacuum chamber is 
cooled to room temperature and the vacuum broken,the 
coated braSS plate is removed from the chamber. No 
crystallinity is detected in the deposited film when ex 
amined byX-ray difraction. 

EXAMPLE II 
The procedure describedin Example I is repeated ex 

cept that no zinc stearate is employed. The resulting 
photoconductive plateis compared to thephotoconductive 
plate of Example I by utizing each of the plates in a 
Xerographic copying process in the following manner. 
Each photoconductive plate is corona charged to a volt 
age of about 600volts andexposed toidenticallightand 
shadow patterns to form a latent electrostatic image on 
their Surfaces. The latent images are then developed by 
caScading a mixture of colored polystyrene copolymer 
toner particles having an average particle size of about 
10to about20 microns and99partscoated carrierparti 
cles havingan average particle size ofabout600 microns 
acroSS the Surface bearing the latent image. The image 
is then transferred to a sheet of paper and heat fused 
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thereon to renderit permanent,Both copies poSSess sharp 
1ine contrast but the copy produced with the phoecon 
ductive plate containing zinc stearate posseSSed higher 
density solid area coverage and cleaner background than 
the copy produced with the zinc stearate free photocon 
ductive plate. 

?XAMPLE II 

The procedure employedin Example Iis repeated with 
calcium stearate substituted for zinc Stearate.The reSult 
ing photoconductive plate is corona charged to a voltage 
of about 600 volts and exposed to a light and Shadow 
pattern to form a latent electrostatic image On its Sur 
face. The latent image is then developed by caScading a 
nixture of colored polystyrene copolymer toner particles 
having an average particle Size of about 10 to about 20 
microns and 99 parts coated carrier particles having an 
average particle size of about 600 microns across the Sur 
face bearing the latent image,The resulting powder 
image is then transferred to a sheet of paper and heat 
fused thereon to renderit permanent. This copy is com 
pared to the copy obtained With the Salt-free Selenium 
plate described in Example II. The copy obtained with 
the calcium stearate plate possessed higher density solid 
area coverage and cleaner background than the copy pro 
duced with the Salt-free photoconductive plate described 
in Example II. 

EXAMPLE TV 

The procedure employedin Example I is repeated with 
barium laurate Substituted forzinc stearate.The resulting 
photoconductive plate is corona charged to a voltage of 
about 600Volts andexposed to alightandshadow pattern 
to form a latent electrostatic inage on its surface. The 
1atent image is then developed by cascadinga mixture of 
colored polyethylene toner particles having an average 
particle size of about 5 to about15 microns and95parts 
coated carrier particles having an average particle size of 
about 400 microns across the surface bearing the 1atent 
electrostatic image. The resulting powder image is then 
transferred to a Sheet of paper and heat fused thereonto 
render it permanent.This copy is compared to the copy 
obtained with the Salt-free Selenium plate described in 
Example II. The copy obtained with the barium laurate 
plate posseSSed higher density Solid area coverage and 
cleaner background than the copyproduced with the Salt 
free photoconductive plate describedin Example II. 

EXAMPLE V 
TWo molybdenum crucibles are charged with finely 

divided mixture of about 95 parts selenium and about 5 
parts arsenic trisulfide and zinc stearate,respectively. 
These crucibles are placedin resistance heaters positioned 
in a Vacuum chamber similarto the chamberilustrated 
in the drawing The vacuum chamberis evacuated to a 
Vacuum of about 2×10?*torr,Analuminum substrateis 
Secured to a Water cooled platen located about4inches 
above the molybdenum crucibles and maintained at a 
tenperature of about 80° C. The selenium,arsenic tri 
Sulfed and zinc stearate are then evaporated onto the 
aluminum Surface by maintaining the temperature ofthe 
crucible containing the mixture of selenium andarsenic 
trisulfied at about 220° C. and the crucible containing 
zinc stearate atabout130°C by means oftheresistance 
heating elements. These conditions are maintained for 
about 0.5 hourat which time vaporizationisterminated. 
Aferthe Vacuum chamberis cooled toroomtemperature 
and the Vacuum broken,the brassplateis removedfrom 
the chamber. No crystalinity is detectedinthe deposited 
film whenexamined byX-raydefraction. 

EXAMPLE VI 
Theprocedure describedin Example Vis repeatedex 

Cept that no zinc stearate is empioyed. The reSulting 
Photoconductive plate is compared to the photoconduc? 
tive plate of Example V by utilizingeach ofthe plates in 
a Xerographic copying process in the folowing manner. 
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8 
Each photoconductive plate is corona charged to a volt 
age of about 600 volts and exposed toidentical 1ight and 
shadow patterns to form a latent electrostatic image on 
their surfaces. The latentimages are then developed by 
cascading a mixture of colored polystyrene copolymer 
toner particles having an average particle Size of abogt 
10to about 20 microns and 99 parts coated carrier pari 
cles having an average particle size of about 600 mcrons 
across the Surface bearing the latentimage. The image iS 
thentransferred to a sheet of paper and heat fused there 
on to renderit permanent. Both copies possess sharp line 
contrast but the copy produced with the photoconductive 
plate containingzinc stearate possess higher density Solid 
area coverage and cleaner background than the copy prO 
duced with the photoconductive plate which did not con 
tain Zinc stearate, - 

EXAMPLE VII 
The procedureemployedin Example Vis repeated with 

zinc oleate substituted for zinc stearate. The reSulting 
photoconductive plate is corona charged to a voltage of 
about 600 Volts and expoSed to a light and ShadoW pat 
tern to form a latentelectrostatic image on its Surface.The 
1atent image is then developed by caScading a mixture of 
colored polyStyrene copolymer toner particles having an 
average particle Size of about 10 to about 20 micronS 
and 99 parts coated carrier particles haVing an aVerage 
particle Size of about 600micronSacroSS the Surface bear 
ing the latent image. The reSulting powderimage is then 
transferred to a sheet of paper and heat fused thereon to 
render it permanent,This copy is compared to the copy 
obtained with the Salt-free photoconductive plate de 
Scribed in Example Vi,The copy obtained with the zinc 
oleate plate possessed higher density Solid area coverage 
and cleaner background than the copy produced with the 
Salt-free photoconductive plate. 

EXAMPLE VIII 
The procedure described in Example II is repeated ex 

cept that the Xerographic copying processis conductedin 
a chamber maintained at about 80° F. and about 80 per 
Cent relative humidity. Both the developing material and 
the two plates are maintained within the humidity cham 
ber at 80° F. and about 80 percentrelative humidityfor 
approximately 20 hours immediately prior to utilizing 
each of the plates in a xerographic copying process.The 
copies produced with the stearate-free photoconductive 
plate possess goodgood line contrast but poorsolidarea 
COVerage Copies produced with the plate containingzinc 
stearate poSSess excelent line contrastandverygoodsolid 
area COVerage. 

EXAMPLE IX 

The zne stearate free andzinc stearate treated plates 
GeScribed in Example II are Subjected to about 10000 
imaging cycles;each cycle comprisinga charging Step,an 
*P9*re $tep a developing Step and a transfer step as 
*eseribedin Example II Acleaningstepisalsoincided 
in the cycle and comprises wiping the surface of plateS 
with cotton to remove any residualtonermaterial Which 
is not removed during the transfer Step. Micrograph 
Studies of the imaging surfaces of the plates reveal Sub 
Stantially less wear and a greatly fewer number of deep 
scratches in the zinc stearate treatedplate thanintheu? 
treated plate. 

EXAMPLE X 

The calcium stearate free and calcium oleate treated 
Plates described in Example III are Subjected to about 
10000 imaging cycles;each cycle Comprising the steps 
described in Example IX. Micrograph studies of the 
*ging Surfaces of the plates reveal Iess wearandshal 
? Scratches in the treated plate thaninthe untreated plate. 

EXAMPLE IX 
The zne oleate free and zinc oleate treated plates de 

Scribed in Example VII are Subjected to about 10,000 



3489,560 
imaging cycles;each cycle comprising the steps described 
in Example IX. Micrograph Studies of the imaging Sur 
faces of the plates reveal reduced wear and fewer 
Scratches in the zinc oleate treated plate than in the un 
treated plate. 
The expreSSion"electrophotographic plate°as employ 

ed herein is intended to include flat plates,cylinders and 
continuous belts. 

Although Specific components,proportions and pro 
cedures have been Stated in the above description of the 
preferred embodiments of the novel treatment system, 
other Suitable materials,as listed above,may be used 
with similar results. Further,other materials and pro 
Cedures may be employed to Synergize,enhance or other 
wise modify the novel system. Other modifications and 
ramifications of the presentinvention willappearto those 
Skiled in the art upon a reading of the disclosure.These 
are intended to be included within the scope of this 
invention. 
What is claimed is: 
1.A process for the production of an electrophoto 

graphic plate which comprises: 
(a)Simultaneously heatinga photoconductive material 
Selectedfrom the group consisting ofselenium,sele 
?ium compounds and Selenium aloysandasoid hy 
drophobic metal Salt of a fatty acid under vacuum 
conditions to form vapors of said photoconductive 
material and Said Solid hydrophobic metal saft ofa 
fatty acid and 

(b)Simultaneously condensingthe vapors ofsaid pho 
toConductive material and said hydrophobic metal 
Salt of a fatty acid onto a cold conductive substrate 
maintained ata temperature below the melting point 
of Said photoconductive material and said soid hy 
drophobic metal Salt of a fatty acid wherebya con 
tinuous photoconductive layer is formed on said 
Substrate. 

2.A process for the production of an electrophoto 
graphic plate accordingto claim 1includinginitiatingva 
Porization of Said photoconductive material priorto co 
evaporization of Said photoconductive material and said 
Soid hydrophobic metal Salt of a fatty acid whereby at 
1easta portion of Saidvaporizedphotoconductive material 
is deposited on Said cold conductive substrate prior to 
deposition of Said Solid hydrophobic metalsalt ofafatty 
acid? 

3. An electrophotographic plate comprising a photo 
conductive layer on a Supporting conductive substrate, 
Said layer comprising a photoconductive material selected 
from the group consisting of Selenium,Selenium cop 
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pounds and Selenium alloys and a Solid hydrophobic 
metal Salt ofafatty acid. 

4. An electrophotographic plate according to claim 3 
wherein Said photoconductive layer comprises from about 
99.9 to about 80parts by weight of Said photoconductive 
material and from about 0.1 to about 20 parts by Weight 
of Said Solid hydrophobic metal Salt of a fatty acid. 
5,An electrophotographic plate according to claim 3 

wherein Said Solid hydrophobic metal Salt of a fatty acid 
iSzinc Stearate. 
6,An electrophotographic plate according to claim 3 

wherein said layer comprises a greater concentration of 
Said photoconductive material adjacent Said Supporting 
conductive substrate than elsewhere in Said photocon 
ductive layer. 

7. A process for forming a latent electrostatic charge 
pattern on a Surface including the steps of providing an 
electrophotographic plate comprising a photoconductive 
Iayer on a Supporting conductive Substrate,Said layer 
comprising a photoconductive material selected from 
the group consisting of Selenium,Selenium compounds 
and selenium alloys and a Solid hydrophobic metal salt 
of a fatty acid,uniformly electroStatically charging Said 
photoconductive layer,and eXposing Said photoconduc 
tive layerto a pattern of activatingelectromagnetic radia 
tion to thereby form a latent electrostatic image on said 
photoconductive layer, 

8. An electrophotographic imaging process including 
the Steps of providing an electrophotographic plate com 
prising a photoconductive layer on a supporting substrate, 
Said Iayer comprising a photoconductive material selected 
from the group consisting of selenium and selenium 
aloys and a Solid hydrophobic metal salt of a fatty acid, 
electrostaticaly charging Said photoconductive layer,ex 
posing Said layer to an electromagnetic image pattern to 
be reproduced to thereby form a latent electrostatic 
image on Said photoconductive layer,and developing 
Said latent electrostatic image with electroScopic mark 
ingparticles. 
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