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ABSTRACT OF THIE IDISCILOSURE 
An electrostatically chargeable printing form is pro 

duced by removing from a printing form blank Which 
includes a composite printing Surface layer consisting 
essentially of a dielectric, electrostatically chargeable ma 
terial covered by a layer ofelectricallyconductive material 
selected portions of the layer of electrically conductive 
Imaterial So as to expose corresponding underlying por 
tions of the dielectric material, the thus eXposed portionS 
of the dielectric material forming an electrostaticaly 
chargeable image. 

The present invention relates to chargeableimage Struc 
tures and a method of Imakingthe Same, more particularly, 
the presentinvention is concerned With producing printing 
forms which can be electrostatically charged So that On 
the dielectric, electrostatically chargeable portionS Of the 
printing form a toner or the like can beadhered. 
More particularly, the present invention is concerned 

with printing forms and the method of producing the 
same, according to which the electrostatically chargeable 
image-forming printing portions of the printing form are 
produced without application of light. - 

In a manner known per se, a toner is then applied and 
will adhere to the electrostatically charged dielectric, 
image-forming portions of the printing Surface but Will 
not adhere to the electrically conductive portions of the 
printing Surface which are not electrically Charged, 
Such toner is wel1 known per Se, and generally con 

sists of a pulverulent material preferably having a particle 
size of between 20 and 60 microns and consists of a 
Imixture of Iow melting Synthetic and/or Inatural reSins Or 
waxes per se or mixtures thereof with pigments and diye 
Stuffs. In most cases carbon black is used as the dyestuf 
and for improvement of the coloring efect, Inigrosine 
bases may be added. Thus, the toner may consist for 
instance of an intimate mixture of candelilla Wax to Which 
5%, carbon black and 2%, nigrosine have been added. 
The printing form with the toner adhering to the 

charged dielectric portions thereof is then contacted in 
conventional manner With a copy Sheet on Which a Copy 
of the inage is to be formed, for instance a paper Sheet, 
and the image Which is thus formed on the paper Sheet 
Imay be fixed thereon in Conventional Imanner. 

It is an object of the present invention to provide a 
method for producing electroStatic printing forms which 
can be carried out in a particularly Simple and efective 
IT13111 IT, 

It is a further object of the present invention to provide 
an electrostatic printing formand a method forproducing 
the Same which will permit in a Simple and efective 
Imanner to Iremove electric charges from the image-free 
electrically conductive portion of the printing form. 

Other objects and advantages of the present invention 
Will become apparent from a further reading of the de 
Scription and of the appended claims. 
With the above and other objects in view, the present 
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invention Contemplates a method of producing an electro 
Statically chargeable printing form, which method com 
prises the Step of removing from a printing form blank 
Which includes a composite printing Surface layer consist 
ing eSSentially of a dielectric, electrostatically chargeable 
Imaterial Covered by a layer of electrically conductive Ima 
terial, Selected portions of the layer of electrically con 
ductive material So as to eXpose corresponding underlying 
portions of the dielectric material, the thus exposed por 
tions of the dielectric material forming an electrostatically 
Chargeable image. 
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The present invention also includes an electrostatically 
chargeable printing form Which comprises, in combination, 
a printing Surface formed of abutting portions of electri 
Cally Conductive material and ofelectrostatically charge 
able dielectric material, the 1atter portions forming an 
image to be printed, and Illinear conductorsinterconnecting 
the Surface portions of electrically conductive material So 
as to facilitate WithdraWal of an electric charge there 
from. 

According to the preSent invention, the dielectric sur 
face Of the printing form blank is covered With an electri 
cally conductive layer and the electricallyconductivelayer 
is then Selectively removed by mechanical, chemical or 
phySical, Iparticularly electrical methods at the image 
forming portions of the printing form. 

IPreferably, according to the present invention, the re 
Imoval of the conductive layer at the image-forming por 
tions of the printing Surface is carried out in Such a 
Imanner that thin conductive bands or linear conductors 
or a netWork of conductive linearbridges remains in order 
to permit discharge or Withdrawal of an electric charge 
fron the islands-forming Iresidual portions of the elec 
trically conductive Surface layer. 

It is important that the printing foil as a whole or 
at least the Surface 1ayer thereof, below the electrically 
Conductive layer, consists of a dielectric material which 
is Very Well Suited to be electrostatically charged and 
which possesses a high electric resistance. The entireprint 
ing foil below the conductive layer, or the dielectric sur 
face of the printing foil may be formed of a foil of 
Synthetic material for instance a Synthetic foil consisting 
of a cellose triester. However, itis alsopossible to form 
the printing foil of paper or of a paper Sheet which has 
been Coated or otherwise covered with a layer of synthetic 
Imaterial. In any event, the outermost Surface of the 
printing form blank, prior to producing thereon the elec 
troStatically chargeable printable image, Will consist of 
a thin 1ayer of electrically conductive material. 
The electrically conductive 1ayer may consist, prefer 

ably, of metal or of an alloy, whereby itis desirable that 
the metal Should have a position in the electrochemical 
Series Which is as far removed from hydrogen as possible, 
So that the metal can be easily etched. This is the case, 
for inStance, With reSpect to magnesium, aluminum, cad 
Imium or zinc. However, it is also within the Scope of 
the present invention to form the electrically conductive 
Surface layer of the printing form blank of other ma 
terial Such as electrically conductive lacquers or inorganic 
Compounds Such as metal Sulfides. 

Such electrically conductive lacquers are described, 
for instance, in “Werkstofkunde der Hochspannungsva 
kuumtechnik” by W. Espe, volume 2, page 349. 

Suitable metal Sulfides include the sulfides oflead, cop 
per, iron, tin, zinc and cadmium. - 
For the etching of the metallic, electrically conductive 

layer of the printing foil, preferably acid or acidic salts 
having a pH of preferably between 3 and 5, or bases or 
basic Salts having a pHI of between 8 and 11 are used. 
Very good results with Irespect to the etching of the 

electrically Condulctive metal foi are achieved with buf 
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fered mixtures according to Soerensen and Clark, for 
instance, for the pH Irange of between 3 and 5 mixtures 
of hydrochloric acid and sodium citrate, for the pH 
Irange of between 8 and 9 mixtures of primary potassium 
phOSphate and Secondary Sodium phOSphate, and for the 
pH Irange of betWeen 9 to 11 mixtures of Sodium borate 
and SOdium hydroxide. 

It iSparticularly advantageous to form the thim elec 
trically conductive layer on the dielectric Surface of the 
printing form by Vapor deposition in a thickness of about 
0.1 micron. If an aluminum layer, for instance an alu 
Iminum layer formed by Vapor deposition, is used as the 
Conductive metallic layer, then etching of the Same at 
the image-forming portions of the printing form can be 
Carried Out, for instance, With amino-Sulfuric acid, or 
With Sodium carbonate Solution. 
The forming of the electrostatically chargeable, eX 

IDOSed dielectric, image-forming portions of the printing 
form Surface can be carried out by placing against the 
electrically conductive Irear face of the printing foil an 
etching Sheet Which is either impregnated With etching 
Imaterials or Carries a layer of etching material. The 
etching of the conductive rear face of the printing foil, 
i.e?, the Iremoval of Selected portions of the conductive 
Surface layer therefrom, can be carried Out by eXposing 
the Contacting printing foil and etching sheet (With the 
electrically Conductive Surface layer of the printing form 
blank and the etching material-containing Surface of the 
etching Sheet in contact With each other) to pressure, 
heat or moisture at the Selective portions Which are to 
form the printable image. This can be carried out by in 
Serting the printing foil blank and the etching sheet into 
a typeWriter So that the typeWriter keys Will eXert an 
impact on the front face of the printing foil Which impact 
Will be conveyed fron the front face of the printing foi1 
to the front face of the etching Sheet, thereby releasing 
etching liquid at the Selected portions of the etching 
Sheet Which are thlus eXposed to preSSure, and the thus 
Ireleased etching liquid Will etch aWay corresponding por 
tions of the thin electrically Conductive metal layer Which 
covers the dielectric rear face of the printing foil. 

It is also within the Scope of the present invention to 
uSean etchingSheet Which contains On one Surface a layer 
having incorporated therein Small frangible hollow bodies 
or capSules Which contain an etching material Or etching 
liquid. The etching Sheet is then placed in contact With 
the printing form blank so that the electrically conductive 
Surface layer on top of the dielectric portion of the print 
ing form blank contacts the Capsule-containing layer of 
the etching sheet. When pressure then is applied to the 
thus formed Stack of printing form blank and etching 
Sheet at Selected portions thereOf Which correspond to 
the image Which is to be printed, then at Such Selected 
portions the frangible holow bodies Will break and etch 
ing liquid will be freed for etching aWay the correspond 
ing portions of the contacting electrically conductive Sur 
face layer of the printing form blank. 
According to another embodiment of the preSent in 

vention, the above-described etching layer of the etching 
Sheet Which contains frangible hollOW bodies more or less 
filled With etching liquid, is Ireplaced by a layer of Sponge 
like structure, formed for instance of a Synthetic ma 
terial, and the etching material is embedded in the Sponge 
like layer. Here again, upon application of preSSuire to 
Selected portions of the Superposed printing form blank 
and etching Sheet, the etching Imaterial of the Sponge-like 
layer Will be Squeezed out of the Sponge-like layer at the 
selected portions thereof Which are eXposed to Such preS 
sure or inpact, and Will contact the adjacent electrically 
conductive metal or the like Surface layer of the printing 
form blank, etching away the CorreSponding portions 
thereof, So that the Inderlying dielectric layer of the 
printing form blank Will be eXposed at the portions thereof 
which correspond to the portions of the etching Sheet 
which have been Subjected to Such preSSIre Orinpact. 

5 

] () 

20 

30 

35 

40 

5 

60 

4 
The application of pressure or impact may be carried 

Out for inStance by operation of a typewriter, however, 
it WOuld be also posSible to apply Such pressure or im 
pact against Selected portions of the etching sheet by 
Other meanS, Slch as bal point pens, pencis, etc. 
A IpulVerlent ImaSS conSisting of frangible hollow 

bodies or microcapsules filled or partially filled with an 
etching liquid or the like is known to those skiled in 
the art and is commercially available, for instance, from 
the National Cash Register Company, Dayton, Ohio. 
An etching Sheet With a Sponge-like layer having an 

etching agent incorporated therein, can be produced, for 
instance, in the following manner: 

10 parts of a mixed polymerizate, consisting of about 
80% by Weight ofvinylchloride and about 20%, byweight 
of Vinyl acetate are ground together with 25 parts by 
Weight glycerol, 5 parts by Weight Water and 10 parts by 
Weight triSOdium phosphate. 
The thus formed mixture is diluted with 55 parts of 

aCetOme. 
The Surface of a paper Sheet is made etch-resistant by 

applying thereto a dispersion of polyethylene-glycol or 
pOlyiSobuitylene, and the acetone-diluted mixture is then 
applied in a thickness of between 10 and 20 microns of 
the polyethylene-glycol or polyisobutylenesurface of the 
paper Sheet. After evaporation of the Solvent, there is 
obitained in this manner on the paper sheeta Surface Iayer 
of finely porous structure in Which the etching agent is 
incorporated. 

It is alsopossible to Ultilize an etching sheet which con 
tains as etching layer on one Surface thereof a compo 
Sition conSisting eSSentially of an etching liquid, silica gel 
and an etch-resistant adhesive, for instance a polyVinyl 
alky ether which layer may be transferred by pressure, 
impact or heat for Selected portions of the etching Sheet 
to the electrically conductive Surface layer of the printing 
form blank, Which is to be etched, Thereby, at Selected 
portions of the electrically conductive layer of the print 
ing form Which CorreSpond to the portions Which have 
been eXposed to preSSure, impact or heat, the electrically 
Conductive layer Wil be etched aWay and corresponding 
Iportions of the Inderlying dielectric, electrostatically 
chargeable layer of the printing form Will be eXposed. 
Thereafter, etching agent Which Still adheres to the print 
ing form is Iremoved by Washing or the like. A Iayer of 
this type may consist, for instance, of a composition 
formed of 50 parts by Weight glycerol, 20 parts by weight 
trisodium phosphate, 10 parts by weight Water, 5 parts 
by Weight Aerosil (a trademark product of the firm 
DeguSSa) as the Silica gel, and 5 parts polyVinyl alky1 
ether. A Specific ether is: Lutonal M40 (a trademark 
product of the firm IBASF) aspolyVinyl methyl ether. 

According to another embodiment, the method of the 
present invention is carried out by Iremoving Selective por 
tions of the electrically conductive Surface layer of the 
printing form blank by eXposing these portionsto a Series 
of Sparks formed by high Voltage alternating Current. For 
this purpose, the electrically conductive Surface layer of 
the printing form is electrically connected to one terminal 
of a Source of high voltage alternating Current While the 
Second terminal is formed by a movable electrode termi 
nating in a more or less pointed end portion Which Imay 
be passed along the electrically conductive Surface of the 
printing form, thereby producing thereon, in the indicated 
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Imanner, a Substantially Ilinear image. 
It is also Within the Scope of the present invention to 

form the Surface layer of the printing form Which is Super 
posed upon the dielectric, electrostatically chargeable por 
tion thereof, of an electrically conductive material of loW 
melting point, or of a material of loW melting point Which 
can be chenically reacted So as to become electrically 
conductive, and thereafter, to Iremove Selectively portions 
of the easily melting Surface layer by application of heat 
So that at these Selectively Iremoved Surface portions the 
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dielectric, electrostatically chargeable 1ayer of the print 
ing form Will become eXposed. 
The easily melting material which can be chemically 

converted into a conductive material and of Which the 
surface layer of the printing form blank Imay be formed, 
Imay be an inorganic or organic tin compound, for in 
stance sodium hexahydrostannate of the formula 
Na2[Sn(OH)a] which melts at 140° C?, or tri-p-tolyl 
tinhydroxide of the formula CH3C6H2SnOHI Which melts 
at 108° C. This 1ow melting tin compound is then, after 
removal of selective portions of the 1ayer formed thereof 
by application of heat, converted into the electrically 
highly conductive tin dioxide by a conventional Ireduc 
tion proceSS. 

After thus forming the printing formaccording to the 
present invention So that the Surface thereof Will consist 
of alternating portions of dielectric, electrostaticaly 
chargeable material, and electrically conductive portions, 
the printing formsurface is charged So that an electro 
static charge will be retained by the electrostaticaly 
chargeable portion of the printing form Surface. After 
charging the printing form surface, it is important to Te 
move electric charge from the electrically conductive por 
tions thereof. This might present dificulties, if Such indi 
vidual electrically conductive portions of the printing Sur 
face are completely surrounded by dielectric Surface POT 
tionS. 
In order to overcome this dificulty, the present inven 

tion provides the forming of a network or the like offine 
Iinear conductors which are notattacked by acid or alka 
Iis and which wil1 serve to conductively interconnect the 
individual electrically conductive portions of the printing 
surface which remain after removal of Selective portions 
of the electrically conductive surface layer, for instance 
by etching, The Jinear conductors may consist for instance 
of printing ink which generally possesses a suficient elec 
tric conductivity and is also sufficientity resistant aganst 
the etching agents, whether basic or acidic Which migit 
be applied for removing selected portions of the electri 
callyeonductive surface layer of the printing form blank. 
The term printing ink is meant to denote the Comme 
cialy available inksforprinting booksand theike Wic 
broadly consist of mineral oil, organic oill, Carbon black 
and graphite, which are etch-resistant, in 9the Words, 
which will not beattacked by acids or alkali Substances 
within the pH ranges contemplated for etching of 
electricaly conductive surface layer in accordance With 
the present invention. - 

According to another embodiment of the present in 
vention, the island-forming electricaly conductive su 
face portions which remain after removal of selected 
portions of the conductive surface layer so as to eXPose 
the underlying dielectric surface corresponding.to these 
selected portions, are electrically conductivey intergon 
nected by a network formed of thin ines of a metal Or 
metal sait which will mot be etched under the prevaling 
operating conditions. Such network may be ppled or 
instance by vapor deposition and may consist, for in 
stance, of gold, platinum, or iron or aluminum oxide 
which has been heated to glowing temperatureS? · 

It is also within the scope of the present inventi91, 
to charge the printing form so as to electrostaticaly 
charge the exposed dielectric surface Potion8 thereof 
and then toremove electric charge from the electricaly 
conductive portions of the printing form surface by 
contacting the printing form surface With a member 
having point-shaped or linear-shaped electrically Con 
ductive surface portions which upon contact With te 
remaining electricaly conductive Surface Portios of the 
printing form will discharge the Same Without, however, 
discharging the electrostaticaly charged dielectric sur 
face portions of the printing form. This discharging ? 
the electrically conductive, image-free portions of the 
printing form is carried out prior to appication of a 
toner theret0. 
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The method of the present invention can be carried 

out With an electrostatially chargeable printing form 
foil Which consists of a dielectric Imaterial, for instance 
a dielectric synthetic material unto Which, by vapor 
deposition a thin metalic Surface layer has been applied. 

Furthermore, the electrostatically chargeable print 
ing form foil may consist of or may include a Iayer of 
dielectric material, Such as polyViny1 chloride, poly 
ethylene, polystyrene, polyVinyl acetate or polyethylene 
terephthalate, on the free Surface of Which a thin layer 
of a metal Suifide, Such as lead, copper, iron, tin, 2inc 
or a cadmium Sulfide layer has been formed by Vapor 
deposition. 

It is also possible to use a printing form foil Which 
consists of a dielectric material Such as a cellulose tri 
ester for instance cellulose triacetate, onto Which a 
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metallic Surface layer, for instance aluminum or Zinc 
has been applied by vapor deposition and Which is pro 
vided with a thin Iinear Structure of electrically conduc 
tive acid and alkali resistant Imaterial Such as printer’s 
ink, Which linear Structure Will Serve for discharging 
the remaining electrically conductive Surface portions, 
after Selected portions of the conductive Surface which 
correspond to the image to be printed have been re 
Imoved. 
The novel features Which are considered as charac 

teristic for the invention are Set forth in particular in 
the appended claimS. The invention itSelf, however, 
both as to its construction and its method of operation, 
together With additional objects and advantages thereof, 
Will be best understood from the following description 
of Specific embodiments When Iread in connection With 
the accompanying drawings, in which: 

FIG. 1 is a plan view of a printing foil consisting of 
a dielectric foil having an electrically conductive 1ayer 
on one face thereof, with portions of the electrically 
conductive layer Which correspond to the image to be 
printed removed therefrom: 
FIG. 2 is a croSS-Sectional view of the printing foil 

according to FIG. 1 taken along the line A-B: 
FIG. 3 is a croSS-Sectional view of the printing foil 

of FIG. 1 taken along the Iline C-D: 
FIG. 4 is a Schematic perspective View of the Surface 

of the printing foil, Showing particularly the network 
of Ilinear conductors Which Serves for discharging the 
Temaining electrically conductive portions of the print 
ing form Surface; - 
FIG. 5 is a Schematic elevational view illustrating an 

aTrangement of printing form blank and etching Sheet 
Which permits etching and thus removal of Selected por 
tions of the conductive layer of the printing form by 
preSSure, Such as is applied for instance by typing: 
FIG. 6 is a Schematic croSS-Sectional view of the ar 

rangement of printing foil and etching Sheet as shown in 
FIG. 5 after pressure has been applied and the two sheet 
memberS have been Separated from each other: 
FIG. 7 is a Schematic croSS-Sectional illustration of an 

arrangement for removal of Selected portions of the 
electrically conductive layer by application of high 
Voltage alternating current; 
FIG. 8 is a Schematic elevational cross-Sectional 

view of an arrangement for removal of Selected portions 
of the electrically conductive layer of the printing foil, 
which portions correspond to the image-forming por 
tions of an original, by application of heat: 
FIG. 9 is a Schematic croSS-Sectional view of the ar 

1rangement of FIG. 8 after eXposure of the image-form 
ing dielectric Surface portionS of the printing form and 
Separating of the latter; 
FIG. 10 is a Schematic elevational view of a conduc 

tive member which may be used for discharging the re 
Imaining electrically conductive Surface 1ayer portionS 
after selected portions thereof, corresponding to the 
image to be printed have been removed therefrom; and 



3,483,027 
7 

FIG. 11 is a Schematic elevational view of an entire 
electroStatic printing arrangement. 
The dielectric layer of the electrostatic printing form 

Imay be formed of any easily electrostatically chargeable 
dielectric material, Such as electric insulating material 
haVing a greater resistance than 10130cm.3. Further char 
acteristics of a dielectric material Which is easily charge 
able and lends itSelf for forming the dielectric layer of the 
printing foil are high Surface resistance, high dielectric 
COnStant and high Voltage breakdown resistance. Materials 
pOSSeSSing a combination of these desirable characteristics 
are primarily thermosetting and thermoplastic synthetic 
Imaterials Stich as polyamides, polystyrenes, polyVinyl 
chlorides, IpolyVinyl acetates, polycarbonates and cellulose 
triesterS. - 

Referring now to the draWing, and particularly to 
FIGS. 1-3, an electroStatic printing form is Shown aS 
compriSing dielectric foil Il and an electrically conductive 
layer 2 partially Covering one Surface of foil 1. While the 
electric body is ShoWin Schematically as having the thick 
neSS Of a foil, it is moted that the dielectric body having 
a partially eXPOSed Surface, the Iremainder of the Surface 
being covered by portions of electrically conductive layer 
2, Imay be of any desired thickness. At the portions 4 of 
the printing form Surface, Which portions correspond to 
the image Which is to be printed, the electrically conduc 
tive layer 2 has been Iremoved, for instance by etching. 
Thereby island-forming Iresidual portions of the elec 
trically conductive layer 2 Will Iremain Which are com 
pletely Surrounded by eXpoSed Surface portions of the 
dielectric material. Such iSland-forming conductive por 
tions are indicated in FIGS. 2 and 3 by Ireference num 
eral 2). 

In Order to discharge these discrete electrically conduc 
tive IPOrtions 2, asillustrated in FIG, 4, the Surface of 
the conductive layer 2 has Superposed thereon a network 
25 of narrow Ilinear conductors. It would also suffice 
to apply to the conductive Surface a plurality of parallel 
linear Conductors. These linear Conductors may be ap 
plied, for instance by imprinting. Printer's ink isa Suitable 
Imaterial for the linear Conductors Since the electric Con 
ductivity of printer’s ink Stifices to prevent electric charg 
ing of these conductors. Underneath the network orparal 
lel linear bodies or the like of, for instance printer's ink, 
similarly Shaped portions of the conductive 1ayer Will be 
protected from being etched and thus Will be retained as 
inear conductors 26. Thereby it is achieved that the elec 
tric charge from discrete portions 2) can be WithdraWin 
via conductive bridges 26 Which interconnect discrete 
portions 2) with the rennainder of conductive layer 2. 
FIG. 5 illustrates a method of forming the printing 

surface corresponding to an image to be printed by re 
Imoving by etching Selected portions of conductive layer 
2, Which Selected portions correspond to the innage Which 
is to be printed. Accordingto FIG. 5, the printing foil Con 
sisting of dielectric foil i and electrically conductive 
Surface layer 2 is placed against a contact Sheet or etching 
Sheet. The etching Sheet consists of a carrier sheet 5 and 
a Surface layer 6 Which contains etching iquid. Sturface 
layer 6 Comprises either microcapsules Which contain the 
etching liquid, or the etching Hiquid is absorbed in the 
Sponge-like Structure of layer 6. The material of Which 
1ayer 6is formed Should be resistant against the etching 
iquid and this requirement is prinarily fulfilled by syn 
thetic materials Such a polytetrafuoroethylene. Upon Sub 
jecting Selected portions of the etching Sheet to pressure 
Or impact, the Capsules or hollow frangible bodies Wil be 
broken and destroyed and thereby Will release etching 
liquid, Or SUlch preSSure or impact Will press the etching 
Iliquid absorbed by a Sponge-like Structure of layer 6 to 
the Surface thereof. It Will be noted that printing foil and 
etching Sheet are juXtaposed in Such a manner that con 
ductive layer 2 of the printing foil Will contact etching 
liguid-COntaining layer 6 of the etching foil. 
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ASillustrated in FIG. 5, the impact of a typeWriter Ikey 

7 is lSed for forcing the etchingliquid of portions of 
layer 6 Which correspond to the configuration of the 
Surface Of typeWriter Key 7, into contact With conductive 
layer 2. Thereby, the corresponding portion of conductive 
layer 2 Will be dissolved by etching and Iremoved and a 
COTreSponding portion 4z of the Surface of the dielectric 
foil II Will be exposed. IReference numeral 2) again illus 
trates in FIG. 6 a discrete Iremaining portion of conductive 
layer 2 Which portion 2) is entirely Surrounded by eX 
pOSed Surafice portions of dielectric layer 2. 

IDuring the inScribing of the printing form it may be 
COme InecesSary from time to time to carry out minor 
CorrectionS. For this Ireason, it is desirable to eXtend the 
etching proceSS for a period of Several Ininutes, So that 
Such corrections can be carried out before the etching is 
COmpleted. 

It has been mentioned above that Weak acids or bases 
Imay be used for etching aWay portions of the electrically 
Conductive layer Which Covers the dielectric Surface of the 
printing form. -- -- 

The etching proceSS Can be eXtended for Ionger periods 
of time in an even Inore efective manner by embedding 
the etching liquid or etching agent in a Composition Of 
high VisCOSity, for instance by increasing the Viscosity of 
the etching liquid by the admixture of Silica gel and of 
an adheSive. Such Composition may easily beincorporated 
in the Sponge-like layer of the etching Sheet or, if the 
Viscosity of the composition is Sufficiently high, the Same 
Imay be applied per Seas the etching layer 6 of the con 
tact or etching Sheet. Such composition Imay, for instance, 
consist of an intimate mixture of 50 parts glycerol, 20 
parts trisodium phosphate, 10 parts Water, 5 parts Silica 
gel, Such as is available for instance Inder the trade Imame 
Aerosil, and 5 Iparts of a polyVinyl alkyl ether, 

It is achieved by forming the etching layer of Such a 
Composition that by preSSure or impact a considerably 
larger quantity of the Weakly etching Substance is tranS 
ferred from etching layer 6 of the etching Sheet onto COn 
ductive layer 2 of the printing foil. The eXtension of the 
time during Which Such composition Will carry out the 
etching away of conductive layer 2 is caused by the dif 
fusion of the etching Iiquid Which thus Will only be Irela 
tively Slowly carried into contact with the metal Surface2. 
FIG. 7illustrates, by Way of example, the forming of 

a printable image by Iremoval of Selected portions of con 
ductive layer 2, which Selected portions correspond to the 
inage Which is to be printed, in a physical manner, name 
ly by application of Sparks of high Voltage alternating 
Current to the Selected portions of conductive Surface layer 
2 of the printing foil. -- 

Asillustrated, electrically conductive layer 2 is con 
nected by Imeans of electrode i4 to One terminal of Source 
3 of high Voltage alternating electric current. The Sec 
Ond terminal is formed by the pointed end portion of mov 
able electrode 9 Which iSpaSSed along the conductive Sur 
face 2 So as to outline the image Which is to be printed. 
By Spark formation between electrode tip 9 and conduc 
tive layer 2, the portion of Conductive layer 2, directily 
underneath the electrode tip 9 Wil be burned of so that 
these image-forming portions 4 at the Surface of the di 
electric portion II of the printing foil Will be exposed. 
FIGS. 8 and 9 illustrate how heat can be utilized in 

Order to produce an ellectroStatic printing foil in accord 
ance With the present invention. Dielectric foil 1 of the 
printing foil is provided according to FIG. 8 With an 
electrically conductive and easily melting Iayer 23 Which 
Imay Consist for inStance of a miXture of Wax and light 
Ipermeable, electrically Conductive tin dioxide SnO2). 
Tin dioxide is a Irelatively good electric conductor With 

a Specific electric IreSistance Of about 8??10-30cm, 3. An 
original II of absorbent Imaterial contacts layer 23 So that 
at Heast the image-forming portions 12 of the original II 
are in direct Contact With layer 23. Infrared Irays ema 
Imating from Source II() pass first through Iight-permeable 
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with Water in order to remove therefrom salts which are 
formed by the etching process as Well as residual por 
tions of the etching liquid. 

EXAMIPILE IV 

In another manner, the selected portions of the elec 
trically conductive Surface layer of the printing foil may 
be Chernically Iremoved by contacting a painting foil as 
deScribed in EXample III With a contact or etching Sheet 
Which Carries an etching layer consisting of a mixture of 
10 Iparts of a mixed polymerizate of about 80% vinyl 
chloride and 20%, Vinyl acetate, 25 parts glycerine, 5 parts 
Water and 10 parts triSOdium phosphate. Upon applying 
IpreSSUIre and further proceeding as described in EXample 
II, a printing foil Will be produced having image-form 
ing surface portions consisting of exposed dielectric, elec 
troStatically chargeable material, and image-free surface 
portion formed by the residual portion of the electrically 
conductive layer. 

IEXAMIPILE V 

It is also possible to remove Selected portions of the 
electricaly Conductive layer of the printing foil by pro 
ceeding generally as described in Example III, however, 
ISing as the active layer of the etching sheet a mixture of 
50 parts of glycerol, 20 parts of trisodium phosphate, 
10 parts of Water, 5 parts of Silica gel, for instance Aero 
Sil, and 5 parts of a polywinyl alkyl ether. 

IEXAMIPILE VII 

For producing a printing foil by removal of Selected 
portions of the Conductive Surface layer, corresponding 
to the image-forming portions Which are to be printed, 
by physical, i.e. electrical ImeanS, it is advantageous to 
ISea printing foil blank for instance of the type described 
in EXample I Wherein, however, the Conductive layer is 
formed by Wapor depOSition of aluminum. The conductive 
aluminum layer is electrically Connected to one terminal 
of a source of high voltage alternating current, while the 
Second terminal of the CurTent Source is connected to a 
movable Stylus-shaped electrode, Whereby at least a por 
tion of the movable electrode, Spaced from the pointed 
tip thereof is covered by a layer of insulating material. 
Upon passing the pointed eXposed tip of the movable elec 
trode along the aluminum 1ayer, it Wil be found that the 
current flowing between the pointed end of the movable 
electrode and the aluminum Ilayer Will always have to 
paSS through air and oxide layerS. Thereby Spark forma 
tion Will be Caused Which in turn Will IreSult in burning 
away the portion of the aluminum 1ayer at the point of 
contact With the movable electrode. In order to improve 
the Safety of this method, it is desirable that the alter 
Imating current Which is used thereby Should be of high 
frequency and for this Ireason it has been found ad 
Vantageous to luse as a Source of the high Voltage a 
TeSla transformer. 

It Will be understood that each of the elements de 
Scribed above, or two or Imore together, may also find 
a useful application in other types of printing foils dif 
fering from the types described above. 
While the invention has been illustrated and deScribed 

as embodied in a dielectric, electrostatically Chargeable 
printing foil, it is mot intended to be limited to the details 
ShoWin, Since Various modifications and Structural ChangeS 
Imay be made Without departing in any Way from the 
Spirit of the present invention. . 

Without further analysis, the foregoing Will So fully 
Ieveal the gist of the present invention that others can by 
applying Current knoWiledge Ireadily adaptit for various 
applications Withoutonittingfeatures that, from the stand 
point of prior art, fairly constitute essential characteristics 
Of the generic or specificaspects of this invention and, 
therefore, Such adaptations should and are intended to 
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2 
be comprehended Within the meaning and Irange of equiv 
alence of the following claims. 
Whatis claimed as new and desired to be secured by 

ILetters Patent is: 
1. Method of producing an electrostatically chargeable 

printing form, comprising the Step of removing from a 
printing form blank Which includes a composite printing 
Surface layer Consisting essentialy of a dielectric, electro 
Statically Chargeable material covered by a layer of elec 
trically conductive material, Selected portions of Said layer 
of electrically conductive material so as to form on Said 
printing form blank a printing surface consisting of eX 
Iposed portions of Said dielectric material corresponding 
to Said Iremoved Selected portions of Said layer of elec 
trically conductive Imaterial with the Iremaining portion 
of Said layer of electrically conductive material being in 
terconnected and Surrounding the exposed portions of 
Said dielectric material So that an electric Charge can be 
easily Withdrawn from Said intercomnected Iremaining 
portion of Said layer of electricaly conductive material, 
the thus eXposed portions of Said dielectric material form 
ing an electrostatically chargeable image. 

2. Method of producing an electrostatically chargeable 
printing form, comprising the steps of arranging in Super 
Iposed relationShip a printing form blank including a Com 
poSite printing surface layer consisting eSSentially of a 
dielectric, electrostatically chargeable material covered 
by a layer of electrically conductive Imaterial adapted to 
be etched, and an etching Sheet having a Surface layer 
adapted upon activation to etch contacting portions of 
said electrically conductive Iayer, with Said electrically 
conductive layer contacting Said surface layer of Said 
etching sheet; and activating selected portions of Said 
Surface layer of Said etching sheet soasto etch and there 
by remove corresponding portions of Said electricaly 
conductive 1ayer, thereby eXposing corresponding Inder 
lying portions of Said dielectric material of Said printing 
form blank, the thus eXposed portions of Said dielectric 
Imaterial forming an electrostatically chargeable image. 

3. Method of producing an electrostatically chargeable 
printing form, comprising the Steps of arranging in super 
IDOSed relationship a printing form blank including a com 
pOSite printing Surface layer consisting esSentially of a 
dielectric, electrostatically chargeable material covered by 
a layer Of electrically conductive materia1 adapted to be 
etched, and an etching Sheet including a surface layer of 
Sponge-like Characteristics having embedded therein an 
etching liquid adapted upon Irelease from said sponge-like 
1ayer to etch Said electrically conductive layer, with Said 
electricaly conductive layer contacting said surface layer 
of Said etching Sheet; and subjecting selected portions of 
Said Sponge-like Surface layer of said etching Sheet to pres 
Sure So as to release the etching liquid therefrom, the 
latter etching and thereby removing corresponding por 
tions of Said electricaly conductive layer, thereby expos 
ing corresponding underiying portions of said dielectric 
Imaterial of Said printing form blank, the thus exposed 
portions of Said dielectric material forming an electro 
Statically Chargeable image. 

4. Method of producing an electrostatically chargeable 
printing form, comprising the steps of removing from a 
printing form blank which includes a composite printing 
Surface layer consisting eSSentially of a dielectric, electro 
staticaly chargeable material covered by a layer of elec 
trically Conductive Imaterial, Selected portions of said 
1ayer of electrically conductive material so as to expose 
COTreSponding underying portions of said dielectric mate 
Irial, the thus eXposed portions of Said dielectric material 
forming an electrostatically chargeable image; and inter 
Connecting the Iresidual portions of Said layer ofelectrically 
Conductive material With inear conductors So as to facili 
tate renOVal of an electric charge from Said residual por 
tionS Of Said layer of electrically conductive material. 

(Refererges on olloWing page) 
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