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This invention relates to the production of stencil 
Screens, and more particularly it relates to a method of 
producing such screens that will resist elevated tempera 
tures for extended periods of time. 

Stencil screens for the application of inks, colors, 
ceramic pigments, and the like have been used for many 
years. Stencil Screens generally used in the ceramic in 
dustry are woven with fine metal, preferably stainless 
steel, wire to a mesh size of between about 150 to 175 
meshes per linear inch. Such screens are prepared for 
printing by closing all of the interstices between wires 
except those which define the design which is intended 
to be printed. The design is printed on a surface by 
forcing semi-fluid or pasty printing material through the 
remaining open meshes by means of an instrument com 
monly referred to as a squeegee. 

These metal screens may be prepared for printing of 
simple designs by applying cellulosic or similar films, 
from which the designs have been cut, onto the bottom 
surface of the screens. Where the screens are to be pre 
pared for printing more complicated designs or indicia, 
the screens are commonly coated with a uniform film of 
a photo-sensitive material which is dried in complete 
darkness and then exposed to strong light through a posi 
tive photographic film of the design or indicia. After 
exposure, the film protected by the design on the photo 
graph remains soluble and may be washed from the screen 
with a liquid, usually water, thus forming the open meshes 
of the screen. The remaining portions of the film are 
rendered insoluble by the actinic rays, thus forming the 
closed screen meshes. 
More recently, in the ceramic industry, ceramic colors 

are applied in a heated, molten state through stencil 
screens. In this process the ceramic colors are dispersed 
in a wax or wax-resin vehicle which is solid at room 
temperature but semi-liquid or pasty at a temperature 
of between about 120° to 122 C. The ceramic colors 
are molten and maintained in the molten state on the 
stencil screen by application of heat. The heat may be 
transmitted to the screen either by radiation, such as by 
infra-red rays, by conduction or induction, such as by 
conducting or inducing an electric current through the 
stencil screen wires. 

Such applications of heat to the stencil screens very 
materially shortens the screen life due to the poor heat 
resistance of the gelatin or polyvinyl alcorol films, here 
tofore used for this purpose, on the Screens. 

It is, therefore, an object of this invention to provide 
a new and improved method of closing, or filling, the 
desired meshes of a stencil screen with a heat-resistant 
organic film. 

It is another object of this invention to close or fill the 
desired meshes of a stencil screen with a heat-resistant 
organic film by a simple method which will permit the 
formation of complicated design on the screen. 

Other objects of the invention will appear hereinafter. 
The objects of this invention may be accomplished, in 

general, by first forming on a stencil screen a photo 
graphic negative of the desired design with filled meshes 
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of a soluble, light-hardened material, filling the open 
screen meshes of such design with a heat-resistant organic 
film taken from the group consisting of polytetrafluoro 
ethylene and polysilicone resins, drying said heat-resistant 
organic film to insolubilize the same, and dissolving from 
the screen said soluble, light-hardened material, thus leav 
ing on the screen a photographic positive of the desired 
design with filled meshes of a heat-resistant, insoluble 
polytetrafluoroethylene or polysilicone. 

In forming on the stencil screen a photographic nega 
tive of the desired design with filled meshes of soluble 
light-hardened material, any material may be used that 
in its light-hardened state after exposure to light in the 
presence of a light-sensitizing agent will be soluble in a 
liquid which will not dissolve the subseqeuntly applied 
film of polytetrafluoroethylene or polysilicone. Substan 
tially all commonly used light-sensitized, film-forming 
materials may be used for this purpose. Such material 
may be composed of polyvinyl alcohol, water-soluble 
gelatin, agar-agar, polyglycuronic acid, albumin, water 
soluble ethyl cellulose, water-soluble polyvinyl acetals, 
and the like, sensitized to light with conventional light 
sensitizing materials such as light-sensitive silver halides, 
light-sensitive bichromates, diazonium compounds, and 
the like. . 

The light-sensitized, film-forming material in aqueous 
solution is applied as a uniform film on the surface of 
the stencil screen and dried in the darkroom. The dried 
film is then exposed to a strong light through a negative 
photographic film or plate until the light passing through 
the negative has water-insolubilized the portions of the 
film so exposed. The remaining soluble portions of the 
film are then washed from the screen by spraying with 
cold or warm water as required. The screen is now. 
provided with the desired design in photographic nega 
tive with open and filled meshes. 
The open meshes are then filled with an aqueous dis 

persion of polytetrafluoroethylene or with an ether solu 
tion of a heat-resistant polysilicone which is then dried 
to set the dispersion or solution in the form of a highly 
heat-resistant solid that is insoluble in most common 
solvents. 
The light-hardened, water-insoluble portions of the 

light-sensitized film are then removed by treatment with 
a solvent or solution that will dissolve the same without 
dissolving the applied polytetrafluoroethylene or poly 
silicone. In marginal portions of the Screen design where 
the polytetrafluoroethylene or polysilicone overlies por 
tions of the light-sensitized film the former will easily 
be removed by a strong water spray after the light-sensi 
tized film is dissolved from the Screen. - - - - - 
The heat-resistant polysilicones useful in carrying out 

the process of this invention are the polysilicones free 
from carbon-to-carbon bonds as disclosed in Rochow 
Patents Nos. 2,258,218, 2,258,219, 2,258,220, and 
2,352.974. Polytetrafluoroethylene is a resin commonly 
known to be highly heat resistant up to 350° C. and is 
available in 40% to 60% sclids aqueous dispersion under 
the trade-name “Tefion” from E. I. du Pont de Nemolirs & 
Company, Wilmington, Delaware. 
The heat-resistant polytetrafluoroethylenes useful in 

carrying out the processes of this invention are disclosed 
in the following patents: Berry 2,478,229, Sanders 
2,520,173, and Osdal 2,562,117 and 2,562,118. 
The following examples are given to illustrate in detail 

specific methods for the production of stencil screens of 
this invention. The details set forth in these examples 
are not to be taken as limitative of the scope of this in 
wention. 

Example I 

A screen stencil of 10 inch by 20 inch dimension com 
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prising woven, stainless-steel wire with 165 meshes per 
linear inch stretched on an aluminum frame is dipped into 
a solution of a light-sensitive coating composition con 
sisting of the following: 
20 oz. polyvinyl alcohol, a 4% solution in water having 

a viscosity of 20-25 centipoises; 
1-gal. water; and 
8/2 oz. potassium bichromate solution (Saturated). 
This dipping is carried out so that the coating compo 

sition lightly contacts the screen surface and does not 
Seep through the mesh. The coated screen is then dried, 
at a temperature of 85°-90° F., in complete darkness. 

Next place: a photographic negative film of the desired 
design over the applied film and direct a 35 ampere, 
1500 candle power light toward said negative from a dis 
tance of 36 inches for a period of about five minutes. 
After such exposure, the polyvinyl alcohol film protected 
by the design of the photographic negative will remain 
soluble while the remainder of the film has been rendered 
water-insoluble by the actinic rays of the light. The 
Screen is then immersed in luke-warm water and then 
sprayed with water at room temperature, the spray being 
directed toward the film side of the screen. The soluble 
polyvinyl alcohol is thus removed from the screen. 
The screen is then dried and a 60% aqueous dispersion 

of polytetrafluoroethylene is applied by brushing onto the 
open mesh portion of the screen. The screen is then 
dried at a temperature of 100° C. and heated for ten 
iminutes to a temperature of 200° C. to sinter the particles 
of polytetrafluoroethylene and form a continuous film 
over the covered meshes. 
The light-insolubilized polyvinyl alcohol is then re 

moved from the screen by first soaking and then spray 
ing the film side of the screen with an aqueous hydrogen 
peroxide solution containing 35% H2O2. In this form 
the screen now has the open mesh in the desired posi 
tive pattern. The screen is then heated for ten minutes 
at a temperature of 375 C. to harden the polytetra 
fluoroethylene. The resulting screen may be used at ele 
vated temperatures for printing molten thermofluid ce 
ramic colors over long periods of time. 

Example II 
The process of Example I is repeated using a layer of 

gelatin light-sensitized with a conventional silver halide 
light-sensitizing material and after drying in darkness ex 
posing the same to light under a photographic negative 
of the desired design. 

After removal of the unsensitized portion of the gel 
atin, the open meshes are filled with an ether solution 
of polymerized methyl silicone having in its polymer 
molecule an average of 1.5 methyl groups for each sili 
cone atom and prepared in accordance with Rochow 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

4. 
Patent No. 2,258,218. The screen is then heated and 
dried at a temperature of 200 C., after which the in 
solubilized gelatin is removed therefrom by washing and 
spraying with a gelatin solvent. 
The resulting screen may be used in a squeegee print 

ing process at a temperature up to 250° C. for long pe 
riods of time without damage to the silicone masking 
material. 
Throughout the specification and claims, any reference 

to parts, proportions, and percentages refers to parts, 
proportions, and percentages by weight unless otherwise 
specified. 

Since it is obvious that many changes and modifica 
tions can be made in the above-described details without 
departing from the nature and spirit of the invention, 
it is to be understood that the invention is not to be 
limited to said details except as set forth in the appended 
claims. 

I claim: 
1. The process of incorporating a design on a stencil 

screen which comprises forming thereon a photographic 
negative design with a soluble light-hardened material, 
filling the open screen meshes of such design with a liq 
uid organic film taken from the group consisting of poly 
tetrafluoroethylene and polysilicone resins, drying said 
film to form a heat-resistant insoluble solid, and dissolv 
ing said soluble light-hardened material from said screen, 
thus leaving on the screen a photographic positive of 
the desired design with filled meshes of said heat-re 
sistant material. 

2. The process of incorporating a design on a stencil 
screen which comprises forming thereon a photographic 
negative design with a soluble light-hardened material, 
filling the open screen meshes of such design with a liq 
uid film of polytetrafluoroethylene, drying said film to 
form a heat-resistant insoluble solid, and dissolving said 
soluble light-hardened material from said screen, thus 
leaving on the screen a photographic positive of the de 
sired design with filled meshes of said heat-resistant ma 
terial. 

3. The process of incorporating a design on a stencil 
Screen which comprises forming thereon a photographic 
negative design with a soluble light-hardened material, 
filling the open screen meshes of such design with a liq 
uid film of a polysilicone resin, drying said film to form 
a heat-resistant insoluble solid, and dissolving said sol 
uble light-hardened material from said screen, thus leav 
ing on the screen a photographic positive of the desired 
design with filled meshes of said heat-resistant material. 
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