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The present invention relates to methods of 
coating or plating a supporting body in accord 
ance with a desired pattern, more especially in 
cases where the desired pattern is a System of fine 
lines, and was developed in the first place as a 
means of producing a System of close Spaced par 
allel straight metallic lines on the Surface of a 
glass disc or plate, in order to reduce the length 
of path of electric currents through Seni-con 
ducting material applied to the Surface of Said 
plate. However, the invention is in no way limit 
ed to this particular application. 
One object of the invention is to provide a 

method of forming a pattern of thin strips or 
lines of material on the surface of a Supporting 
body which can be carried out readily and eco 
nomically and which enables the position of the 
thin strips of material on the Supporting Surface 
to be accurately pre-determined. 
A further object of the invention is to provide 

metallic grids or gratings of fine mesh which may 
be used as transparent electrodes, for example, 
in television transmitting and receiving tubes, and 
also to provide series of metallic lines for the 
purpose of forming, for example, Scales for both 
microscopic and macroscopic optical Systems hav 
ing great durability. 
According to the invention a method of plating 

or coating a surface of a supporting body in ac 
cordance with a desired pattern, more especially 
a pattern of fine lines, is provided, the method 
comprising the step of coating the Surface of 
the supporting body on which said desired pattern 
is to be formed with a layer of material which 
may be engraved, engraving a line in Said layer 
to such a depth as to expose the Surface of Said 
supporting body to form an exposed area. Or areas 
in conformity with said pattern, plating or coat 
ing over the engraved layer with the material of 
which the coating or plating is to be formed and 
treating said engraved layer in Such a Way as to 
cause it to expand or swell or otherwise disinte 
grate thereby breaking the plating or coating of 
coated material along the edges of Said exposed 
area or areas to isolate the strip of material which 
is in contact with said supporting body. 
In the application of the invention, in the par 

ticular case above referred to, namely, to the 
production of a pattern of fine metallic lines on 
the surface of a glass plate, the surface of the 
plate was coated with a soft layer of material in 
the form of a thin film of cellulose acetate, which 
may be applied in the form of a varnish, the film 
formed being of the order of .0025 cm. thick. 
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metal deposit over its entire surface. 
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through mechanically by a tool which does not 
necessarily penetrate into the supporting body. 
The actual thickness of the applied soft layer 
is not of extreme importance but satisfactory re 
Sults are more readily obtained when films of the 
thickness mentioned are employed. After the 
Soft layer of cellulose acetate has been applied it 
is cut through with a sharp cutting tool, in order 
to reveal the surface of the glass which lies be 
neath the soft layer. Preferably to effect the 
cutting or engraving a mechanically guided cut 
ter is used, for example, the layer may be cut 
Ol' engraved in a ruling machine having a slide 
which may be traversed across the surface of the 
glass plate, this slide having a transverse motion 
Operated by a Screw mechanism allowing a defi 
nite close Spacing of the lines to be made. 
The tool used in the engraving process may be 

of acute prismatic form, and is preferably held 
in such a manner as to permit of a degree of 
freedom in the vertical plane; this obviates any 
need for great accuracy in levelling the plate, as 
the tool can rise and fall following the contour 
of the Surface of the plate. The downward force 
which keeps the tool in contact with the glass 
and consequently causes it to cut through the 
cellulose acetate or other soft layer may be sup 
plied either gravitationally or by a spring. If 
the tool is arranged to be free to move in a ver 
tical direction as described then curved surfaces 
may be engraved, if desired. In accordance with 
the next step of the invention the glass plate with 
the engraved layer is now coated or plated with a 

This may 
be conveniently done by the usual processes of 
evaporation of metals while heated in vacuo, or 
a process of anodic bombardment or sputtering 
may be used, especially when lines of highly re 
fractory metals, such as platinum or tungsten are 
to be formed. The plating may also be effected 
using a method of electro plating in which the 
metal is caused to be deposited from a suitable 
electrolytic solution. The thickness of the coated 
metal is determined by the thickness required in 
the desired lines. t 
The coated and plated glass plate is then trans 

ferred to a bath of acetone, which by its solvent 
action causes the cellulose acetate to expand so 
as to completely break up the metallic film de 
posited on it thus isolating the lines of metal sup 
ported on the glass surfaces exposed in the bot 
tom of the engraved grooves in the varnish. The 
unwanted metal plate may be removed by the 
mere immersion in acetone followed if necessary 

This film is of such texture that it can be cut 55 by a gentle wiping with cotton wool saturated 



2. 
... with acetone, this operation leaving the plating 
on the glass surface quite unaffected. 
The glass plate with its ruled system of plated 

lines of conductive material may then be cleaned 
by suitable chemical means and is ready for use, 
though if desired the glass Supporting body may 
be slowly raised to Such a temperature that it 
begins to soften so that plated lines of metal 
become burnt into the surface of the glass or 
other supporting plate or body. 
In some cases the cutting or engraving of the 

lines to be plated may be effected photographi 
cally. 
In order that the nature of the invention and 

the method of carrying the invention into plac 
tice may be clearly understood, one embodiment 
of the invention Will now be described With ref 
erence by Way of example, to the accompanying 
drawing, in which 

Figure i is a perspective view of a piece of 
glass plate on which it is desired to form a pat 
tern of fine lines of conducting material, the 
plate having been coated with varnish in ac 
cordance with the first step of the invention, 

Figure 2 is a view of the plate shown in Fig 
ure 1 after the desired pattern which the con 
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ductive material to be applied to the glass plate . 
is required to form has been engraved in the Soft 
layer of warnish or the like, 

Figure 3 is an elevational view of the plate in 
- Figures 1 and 2 to show more clearly the forma 
tion of the plate and the applied varnish coating 
and plated layer, 

Figure 4 is a view similar to that of Figure 3 
showing the plate after the varnish has been : 
treated to cause it to Swell, and 

Figure 5 is a view similar to Figures 1 and 2 
showing the glass plate in its final condition. 

Referring to Figure 1 of the drawing, is the 
glass plate on which the lines of conductive ma 
terial are to be formed and 2 is the layer of cel 
lulose acetate varnish which may be applied in 
any suitable way, for example by being brushed 
over the surface' of the plate. 

Figure 2 shows the plate after being engraved, 
it being assumed that three lines of conductive 
material are to be formed on the plate. 
lines are shown to an enlarged Scale for the pur 
pose of clarity. The ruling or engraving process 
results in the formation of grooves 3 in the laye; 
of cellulose acetate 2. The engraving process be 
ing effective substantially to remove the applied 
varnish from the surface of the Supporting body 
, within the limits of each groove as indicated 
at 3d in Figure 2, for example. 

Figure 3 shows in elevation the plate shown 
in Figure 2 to which has been applied the plat 
ing 4 of metal. This figure also shows clearly 
the profile of the grooves 3. Preferably this pro 
file is such that the sides 3b of the groove are 
nearly vertical so that the plating 4 of these sides 
will be very thin so that it permits a very rapid 
lateral penetration of the acetone or other sol 
vent which is used to cause the varnish layer to 
expand when the plate is dipped therein. In this 
way it is ensured that the plating is broken or 
cracked due to the expansion of the underlying 
varnish layer accurately along lines correspond 
ing to both sides of each groove so that the plat 
ing material at the bottom of each groove is re 
leased completely from the rest of the layer 4 
which will be removed in due course when the 
varnish is wiped off or washed away. The action 
of the solvent in causing the Swelling of the layer 
2 is more clearly illustrated in Figure 4, the en 
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2,279,567 
hanced Swelling of the warnish which takes place 
at the sides of the grooves particularly at the ini 
tial stages of the Solvent being indicated at 2a. 
After the removal of the warnish layer the plate 
is left with the applied plated lines 4a in the areas 
defined by the position of the grooves 3. 
After the final Washing to remove all traces of 

cellulose acetate, the glass plate now bearing the 
metallic line pattern may be placed in an oven 
preferably of the vacuum type and thcn slowly 
raised to the softening point of the glass. This 
firmly attaches the metal lines of the glass and 
then they can then only be removed by heavy 
Scraping or by dissolving in acids or other very 
strong action. If desired, either before the glass 
surface is coated with varnish it may be treated 
With an etching agent for example, hydrofluoric 
acid to produce a matt effect on the surface of 
the glass. Alternatively, the etching may be per 
formed after the coating process and may serve 
to produce grooves in the glass support itself 
to receive the plated strips or lines 4. Alter 
natively, of course, the supporting plate might 
be itself engraved by the engraving tool which 
cuts through the varnish or other soft layer. 
Other materials than cellulose acetate may be 

used for the engraved layer provided they can be 
engraved Satisfactorily and caused to expand in 
Some Suitable manner either by the use of a sol 
Vent as described or, for example, by the method 
of heating or warming. Also the method of the 
invention is not limited in its application to the 
formation of lines of metal or conducting mate 
rial as lines of any material which may be plated, 
for example, by being evaporated, may be formed 
on the Surface of a supporting body. For ex 
ample, lithium borate, quartz, glass known un 
der the name "Pyrex' (registered trade-mark) 
or other glass may be evaporated into the grooves 
So as to form a non-conductive grid-like system 
of lines on a metal surface. Also it will be ap 
preciated that the engraving process may be ap 
plied equally well to cut any pattern or config 
uration of lines either by using suitable mechani 
cal arrangement or by engraving the lines manu 
ally, these lines being extremely narrow when 
necessary. As the evaporated or sputtered plate 
is applied in molecular form, it would appear 
that the only limit to the width of the grooves 
Will be that applied by the cutting technique, and 
as the structure of a cellulose film for example, 
is such as to permit of division without splinter 
ing, such a limit is extremely small. In fact, it 
is found that the close spacing permitted is such 
that metallic grids or gratings can be produced 
having a very wide application. For example, 
Screens made in accordance with the invention 
may be used for stabilising the screens of tele 
vision receiving tubes. For example in British 
Patent Specification No. 381,306 and as shown at 
14a in Figure 2 of the drawings thereof, it is pro 
posed to provide a thin conducting layer between 
the fluorescent Screen and the wall of the cath 
Ode ray tube. This thin conducting layer con 
stitutes a stabilising screen. However, difficulty 
is experienced in making a stabilising screen 
both sufficiently electrically conductive to be ef 
fective in stabilising a fluorescent screen and 
sufficiently transparent not to impair the equal 
ity of the image as observed by a viewer. By 
forming a stabilising screen according to the in 
vention it is found that substantially the whole 
Screen may be rendered conductive without un 
due loss of light as the area rendered opaque due 
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to the provision of the grid or grating can be re 
duced to a small proportion of the whole. In 
addition, the ruled lines may, by virtue of the 
process used in forming them, be of Such dimen 
sions as to preclude resolution by the scanning 
beam as the width of these lines may be less than 
that of a picture point. 
The invention is also applicable to the prepa 

ration of transparent signal plates for use in 
television transmitting tubes of the kind de 
scribed in British Patent specification 455,123 
wherein the tubes are provided with a mosaic 
screen comprising a sheet of substantially trans 
parent electrically insulating material having at 
tached to one side thereof a substantially trans 
parent layer of electrically conductive material 
and to the other side thereof a multiplicity Of 
mutually insulated electrically-conducting ele 
ments coated with photo-electrically-active ma 
terial. In such tubes the transparent electrode 
may, according to the invention, be produced in 
the form of grids or gratings as described above 
or the transparent layer may be formed by form 
ing a grid or grating according to the invention 
on the mosaic screen and superimposing over the 
grating a very thin film of metal which would 
by itself not be sufficiently conductive for the 
purposes described in the said patent specifica 
tion, the necessary conductivity being provided 
by the metallic lines or bars of the underlying 
grating produced according to the invention. 

Gratings produced according to the invention 
may also be used in optical measuring devices for 
which purpose scales and graticules of all types 
both for microscopic and macroscopic purposes 
may be provided. Scales according to the inven 
tion may be formed with accurate and clean cut 
lines and will withstand higher temperatures 
than scales produced by photographic processes 
in which the scale is formed as an image. On the 
film, or in the case where cross filaments of 
spiders' web or viscose are used. Furthermore, 
scales prepared according to the invention are 
extremely durable. Such scales Will withstand 
abrasion and provided Suitable non-corrosive 
metals such as platinum or gold are used the 
scales will also resist atmospheric action, sea wa 
ter, and even immersion in strong acids and al 
kalis. For this reason scales prepared accord 
ing to the invention may be used with great ad 
vantage in marine equipment, aircraft equip 
ment and military equipment where robustness is 
a very desirable characteristic. A further ad 
vantage of the invention resides in the fact that 
a metallic grid or grating according to the in 
vention may be formed on any curved surface 
either cylindrical or spherical. If it is required 
to form a grid or grating according to the in 
vention on a curved surface then, when a me 
chemical engraving process is employed, the en 
graving tool used in engraving the soft layer 
should be provided with means for revolving 
about the centre of curvature in order to prevent 
distortion arising When the cutter is not directed 
towards the centre of the sphere. For example, 
the cutting or engraving tool mounting may be 
suitably pivoted, 
According to the invention also, diffraction 

gratings may be provided in which the ruled lines 
are of extremely small width, for example, re 
flection diffraction gratings may be made by 
first producing a system of silver or other Suit 
able metallic lines upon a glass plate. These 
may then be chemically blackened in order to 
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3 
render them non-reflecting and the other side of 
the glass plate may then be silvered. If the plate 
is then viewed from the ruled side a system of 
black or non-reflective lines will be seen with 
the silvered reflector surface visible between 
them. 
Also grids or gratings prepared according to 

the invention may be employed in the process of 
photographic reproduction in which ruled screens 
are required. In such processes it is common to 
employ diamond ruled gratings having their 
ruled surfaces in such a position and the rulings 
so placed as to cross at 90°. The Spaces be 
tWeen these lines have to be filled in So as to be 
opaque. This is difficult when very fine rulings 
are required. However, according to the inven 
tion grids and gratings can be produced hav-. 
ing upwards of 250,000 meshes to the square 
inch, as the necessity for filling grooves does 
not arise, the lines themselves being opaque. 
A further application of the invention is to 

the manufacture of non-inductive high resist 
ances. The groove may be traced in zig-zag 
form by keeping the cutting tool in contact with 
the glass While making a lateral movement of 
the glass or the tool each time the end of the 
line is reached. If this lateral movement is 
small the ruled lines Will be very closely spaced 
and the resistance obtained will thus be sub 
stantially non-inductive. If desired each alter 
nate line may be connected to a common bar at 
the termination of the line, and this arrange 
ment may be used in photoelectric devices where 
a light sensitive substance is required to have 
a low transverse resistance. 

In cases where a complicated System of metal 
lised or otherwise coated or plated lines is to 
be produced on a plate, and the degree of ac 
curacy required in ruling is not too high, the 
layer of material which is applied over the sup 
porting body and engraved may be engraved by 
a photographic process instead of being engraved 
mechanically as described above. For example 
in accordance With this further method of carry 
ing the present invention into practice the sur 
face of the supporting body on which a line or 
strip of Coated material is formed may be coated 
with a layer of cellulose-acetate. After the cel 
lulose-acetate layer has been allowed to harden 
by exposure to air the layer may be covered with 
a layer of bichromated gum or glue such as is 
used in the process of photo engraving of print 
ing blocks, care being taken not to expose the 
bichromated gum to light. The layer of bi 
chromated gum is then exposed to light through 
a stencil or mask bearing, the pattern which it is 
desired that the coated or plated material shall 
follow, the parts of the glue exposed represent 
ing the regions from which the layer of coated 
or plated material which will be subsequently 
removed. The mask or stencil through which 
the bichromated layer is exposed to light may be 
a photographic negative corresponding to the 
pattern to be traced by the coated or plated ma 
terial. Y 

The exposed parts of the bichromated gum 
are rendered insoluble in Water So that by Wash 
ing the coated hard body in water the unex 
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posed portion of the gum may be washed away 
leaving the aforesaid layer of material covered 
With a tracery in hardened gum corresponding 
to the pattern formed by the transparent parts 
of the stencil or mask through which the gum 
has been exposed. The surface of a supporting 
body thus treated may be then immersed in a 
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solvent such as acetone which will attack the 
exposed parts of the cellulose acetate where it 
is not covered by the film of gum so that the 
exposed parts of the acetate film may be re 
moved. After this has been carried out the re 
maining gum may be removed by immersion in 
a bath of weak sodium-hydroxide (NaOH) and 
washing by a stream of water. Thus the Sup 
porting body will now be coated by a thin film . 
of cellulose-acetate pierced in accordance with 
the pattern formed by the opaque parts of the 
original stencil or screen. 
The supporting body coated with the photo 

engraved layer of cellulose-acetate film may be 
treated precisely in the same manner as the 
hard body coated with the mechanical engraved 
layer, as described above, the layer of coated 
or plated material of which it is desired to form 
a pattern on the hard body being sprayed or 
plated, for example by electrolytic deposition or 
by cathode sputtering, over the acetate layer and 
the acetate being treated with a solvent such 
as acetone to cause it to expand and to shatter 
the film of coated or plated material along the 
edges of the engraved grooves or other region 
from which the engraved layer has been re 
moved, 
Thus in accordance with this further embodi 

ment of the invention, plates or grids may be 
provided with very complicated patterns without 
the necessity of ruling the engraved lines indi 
vidually, though it will be realised that the photo 
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the line spacing in the grid formed is required 
to be of the highest Order. 
The method of photographic engraving might 

also be useful in forming a pattern of fine lines 
on a supporting body formed of a material which 
was so soft as not to be susceptible of treatment 
using a method of mechanical engraving. 
Grids or gratings of material, formed by the 

photographic method may be treated in the same 
way as the mechanically ruled grids to render the 
grids highly durable. 

I claim: 
A method of forming a design composed of fine 

lines of metallic material on a glass surface of a 
supporting body in accordance with a desired 
pattern, said method including the steps of coat 
ing the surface of the supporting body with a 
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comparatively thin film of cellulose acetate, 
forming the desired pattern on said film by en 
graving said film to such a depth as to expose 
the surface of the supporting body, etching the 
exposed areas of Said body, coating Over the 
engraved layer with the material of which the 
desired coating is to be formed, immersing the 
entire supporting body in an acetone bath so 
as to cause any remaining cellulose acetate to 
disintegrate thereby breaking the coating of 
coated material along the edges of the pattern 
to render thereby the plating outside of the pat 
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graphic method of engraving the soft layer is 
not applicable in cases where the accuracy of 

tern readily removable and to isolate the coated 
material which is in contact with the Supporting 
body, and removing the plating outside the ex 
posed areas. 

HEREBER EDWARD HOLMAN. 


