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ABSTRACT OF THE DISCLOSURE 

A technique is described for making an electrostatic 
screen in the form of an open-circuited turn, between 
two windings laid one upon another on a toroidal trans~ 
former. In this technique, a metallic paint coating is ap 
plied over the end winding, leaving a peripheral gap all 
around the toroid ring. A strip of insulating tape~is then 
applied so that it overlaps one margin only of the applied 
metallic coating and extends part way only across the 
width of the gap. After this, the screen is completed by 
continuing the paint coating across the outer surface of 
the insulating tape strip, so that this further application 
of conductive paint units ,with the margin of the pre 
vious conductive coating not covered by the tape, and 
overlaps but does not touch the margin of the previous 
paint coating that is covered by the tape. ’ 

DESCRIPTION OF INVENTION 

This invention relates to electrostatic screens, particu 
larly but not exclusively for toroidal transformers. 
The usual method of making an electrostatic screen be 

tween two windings on a toroidal core in order to reduce 
capacitive coupling between the windings, is to. wind a 
single close wound layer of wire around the core, with 
the start and ?nish of this'vwinding open-circuited. This 
suffers from the disadvantages that the screen is far from 
perfect either due to the gaps between turns on the outer 
periphery of the winding if the wire is close wound on 
the inner periphery, or there is a large build-upof wire 
on the inner periphery if the wire is close wound on the 
outer periphery. ' 

Also, in order to reduce the volume of the screen, a 
?ne gauge of wire must be used. This leads to high- volt 
ages being generated between the ends of the winding 
due to the large number of turns required to cover one 
layer, and these voltages lead to high capacitance cur 
rents which tend to nullify the prime purpose of the 
screen. Also, where two or more screens are required 
using this method, the voltages generated by each screen 
should be equal if the screens are to be effective. To 
achieve this, each screen must be wound with a different 
gauge of wire since the winding length, i.e. the inner 
periphery of the winding, is changing due to the build 
up of the windings. To ensure that the screen winding 
always exactly ‘?ts the winding length a very tight con 
trol is required on the build-up and this is very di?icult 
to achieve in production due to the normal manufacturing 
tolerances on cores, tape and wire. 

It is an object of the invention to produce a more ef 
?cient screen of electrical length very close to one turn 
and which is also easier to construct and occupies less 
volume than the conventional methods. ' 

According to the present invention, an open-circuited 
turn suitable as an electrostatic screen is formed by the 
application of a conductive layer of, for example metal 
lic paint to a suitable insulating backing. The backing 
may be a form of insulating tape. 
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In the preferred arrangement, the ends of the turn are 

overlapped, the two layers of metallic paint being sep 
arated by a narrow strip of insulating tape. In production, 
the paint may be ?rst applied leaving a gap between the 
ends of the turn, then the strip of insulating tape a?ixed 
over one end edge and ?nally the metal layer continued 
from the other end over the tape strip. 
One way of carrying the invention into practice will 

now be described in more detail by way of example, 
reference being had to the accompanying diagrammatic 
drawings. The drawings illustrate the application of the 
invention to the production of an electrostatic screen 
over toroidal windings on an annular core, as in a toroid 
al transformer. In the drawings: 
FIGURE 1 is a diagrammatic pictorial view of the 

completed screened winding with layers broken away to 
show the build-up in detail, 
FIGURE 2, 3 and 4 are diagrammatic cross sections 

illustrating three stages in the build-up of the screen, and 
FIGURE 5 is a diagram of an interleaving detail of the 

screen. 
It will be understood that, in the drawings, the thick 

nesses of the various layers are exaggerated for the sake 
of clarity. 
The winding or windings 1, which will be underneath 

the screen, are completed and taped up with a suitable 
type of tape 2, e.g. cotton (FIGURE 2). The winding is 
then fully impregnated with a suitable varnish; this is 
necessary since the screen, when completed, is virtually 
impervious to impregnating varnish. 
The impregnated winding is next wound with a single 

half lap layer of a non-porous conformable type of in 
sulating tape 3, e.g. 0.003" unsintered etched polytetra 
?uorethylene. The entire winding with the exception of 
a narrow strip 6 encircling the outer periphery, is then 
coated with a conductive paint layer 4 (FIGURE 3) 
which will eventually form the screen. A suitable metallic 
paint is Aquadag Silver dispersion 915 in M.I.B.K. A 
simple method of doing this is to apply a mask consisting 
of a narrow strip of pressure sensitive tape 5 to the outer 
periphery before coating the winding with paint. After 
the paint has dried the tape can be removed leaving a 
narrow unpainted circle around the outer periphery. 
When the paint ?lm 4 is dry a length of self-adhesive 

polyester tape 7, e.g. Scotch Boy 56, of a suitable width 
is applied around the outer periphery of the winding such 
that one edge of the tape lies halfway across the width 
of-the encircling gap 6 in the paint ?lm (FIGURES 4 
and 5). The remainder of the encircling gap 6, which is 
not covered ‘by the polyester tape, is pain-ted with the 
metallic paint, the paint ?lm 8 being continued part of 
the way across the width of the polyester tape 7 so that 
the paint ?lm e?'ectively overlaps the paint ?lm under 
the tape 7 without causing a short-circuited turn. 
The connection to the screen may be made by a suit 

able conductor held in contact, such as a strip of copper 
foil 9 (FIGURE I) wound around the outer periphery, or 
by means of a conductor attached by conductive cement, 
e.g. Aquadag type 1624. 
When the paint has been fully cured, which with the 

paint mentioned requires typically 15 minutes at 100° C., 
the screen is covered by one or two half lap layers of a 
suitable tape 10, e.g. cotton. The winding is then ready 
for either further screens or the rest of the windings. 
Where multiple screens are being made, the tape inter 
layers may require impregnation with a suitable varnish 
to prevent sponginess. 
The above method results in a very elfective electro 

static screen of low resistance and very low induced volt 
age with a maximum thickness at the inner periphery of 
the toroidal winding of about 0.015". This means that 
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triple screens are possible with less than one sixteenth 
of an inch build-up even on small toroidal windings. 
The method may be employed for all types of electro 

static screening required on toroidal windings, and for 
single turn windings where very close coupling is re 
quired. By the use of a suitable permeable metallic paint, 
magnetic screening of the completed winding may be 
achieved. Moreover, the use of the 'invention is not re 
stricted to toroids but may be extended to screening for 
other electrical apparatus. 

I claim: 
1. A method of making an electrostatic screen between 

two windings in the form of an open-circuited turn, com 
prising the steps of applying a layer of insulating mate 
rial over a winding, coating the insulating material with 
an electrically-conducting paint leaving a narrow uncoated 
strip along the whole length of the winding, applying a 
length of insulating tape along the uncoated strip such 
that one edge of said tape lies within the width of the 
uncoated strip while the other edge overlaps the con 
ductive paint coating, and then painting over with said 
electrically-conducting paint the remaining uncovered 
portion of said unpainted strip, the conductive paint coat 
ing being continued far enough across the width of said 
length of tape for said paint coating to overlap the paint 
coating under said further length of tape, thereby to com 
plete an open-circuited turn having only one single break 
at the overlap. 

2. A method according to claim 1, wherein the nar 
row uncoated strip is masked, during the painting of said 
insulating material layers, with a narrow strip of pres 
sure-sensitive tape which is removed afterwards. 
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3. A method according to claim 1, wherein said insulat 

ing material layer comprises a non-porous conformable 
type of insulating tape wound in a single half lap layer, 
and said paint is a metallic paint. 

4. A method according to claim 3, wherein said Wind 
ing is ?rst taped with a textile or porous tape and im 
pregnated before the non-porous insulating tape is ap 
plied. 

5. A method according to claim 1, wherein an elec 
trically-conductive strip is attached to the paint coating 
for making electrical connection to the screen afforded 
by said coating. 

6. A method according to claim 1, comprising the fur 
ther steps of curing the paint and applying at least one 
half lap layer of porous tape over the paint layer. 
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