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This invention relates to electrical coils and

more particularly to such coils intended for high
vollage operation and including a, winding dis-
-bosed about and insulateq from a metallic core,
" In addition to the premature failure of insu-
lating material used in dry type coil assemblies
caused thereby, the operation of coils at volt-
“ages sufficiently high to cause corona. produces
circuit noise which is intolerable in some instal-
lations. Substantially corona, free operation at
high voltages has been achieved in the past by the
use of large quantities of insulation, by the use
_of air insulated windings, or by the use of oil
‘impregnation. The economic and space factor
disadvantages in such devices are obvious.

One general object of this invention is to im-
Prove the performance characteristics and the
structure of high voltage electrical coils. More

specifically, objects of the invention are to sub-

stantially prevent corona effects in electrical
coils, to facilitate the manufacture of such coils
and to simplify the structure of coils particularly
adapted for high voltage operation.

In one illustrative embodiment of this inven-
tion, a continuous sheet of insulating material,

- having a conducting layer on one side thereof,

is wound about the core of a coil, separating the
“core from the winding. The extremities of the
conducting layer are electrically coupled, for ex-
‘ample directly connected, to the core, which may
be at ground potential, and to the winding,
which may be at a high potential with respact to
" ground. Alternatively, the conducting coating
may be coupled to the core, the winding, or both
by a condenser, thus preventing the leakage of
"a direct-current component,

In accordance with one feature of this inven-
tion, two bodies at a large difference of poten-~
tial, which are to be separated by a substantially
corona free insulating member, in one embodi-
ment the core and g coil winding, are connected
by a continuous conducting shield which sepa~
rates adjacent sectiong of the insulating member,
thereby providing a voltage across any individual
section which does not exceed the corona free
voltage for that section,

In accordance with another feature of this in-
vention, a substantially uniform voltage gradient
along the continuous conducting shield provides
a substantially uniform voltage gradient across

" the insulating member,

" The invention, together with the ahove-noted
and other features thereof, will be understood

- more clearly and fully from the following de-
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tailed description read with reference to the ac-
companying drawing in which:

Fig 1is a perspective view of a coil assembly
having an insulating member illustrative of one
embodiment of this invention;

Fig. 2 is g partial sectional view of the device
of Fig. 1;

Fig. 3 is a perspective view of a core having an
insulating member, which is illustrative of one
embodiment of this invention, partially formed
thereon;

Fig. 4 is a partial sectional view of a coil as~
sembly similar to Fig. 2 having an insulating
member illustrative of another embodiment of
this invention; ang

Fig. 5 is a schematic representation of a trans-
former having the windings thereof separated
by an insulating member illustrative of yet an-
other embodiment of this invention.

Referring now particularly to Figs. 1 and 2 of
the drawing, the winding | of g eoi] assembly is
separated from the core 2 by an insulating mem-
ber 3. The insulating member 3 ig comprised
of a sheet or ribbon 4 of insulating material, such
as kraft insulating paper, having a conducting
layer 5§ thereon, wound about the core I.

In one preferred embodiment, the conducting
layer 5 is a carbon deposited paper resistance
strip wound interjacent the turns of the sheet
or ribbon 4 and held in place by friction as shown
in Fig. 3. The conducting layer 5 should have
sufficient resistance go that the current leakage
between the winding and core is negligible.

The conducting layer 5 is electrically con-
nected to the winding { at 6 and to the core 2 at 7
for example by mechanical contact, Since the
resistance per unit length of the conducting layer
is substantially uniform, when a large difference
of potential exists between the winding 1 and
the core 2, the voltage gradient along the con-
ducting layer is substantially uniform. The
length of the sheet or ribbon 4 and the conduct-
ing layer 5 thereon and the thickness of the sheet
or ribbon 4 are made such that the voltage be-
tween any two general points A and B on oppo-
site sides of the sheet or ribbon 4 does not ex-
ceed the corona free voltage. For example, if the
core 2 is at ground potential and the winding {
is at a potential of 2000 volts with respect to
ground, and a single thickness of the insulation
material used in the sheet or ribbon 4 is corona
free when subjected to 500 volts, ten turns of the
sheet or ribbon 4 with the conducting layer §
thereon will be wound about the core, whereby
& nominal voltage of 200 volts will be applied
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across any
bon 4. The difference between the nominal ap-
plied voltage and the permitted voltage is ré-
quired (@) to give & factor of safety and (b) to
account for the fact that the voltages across all
points of the sheet or ribbon 4 are not absolutely
identical due to the fact that the circumferential
length of the individual turns increases radially
outward.

Tn another embodiment shown in Fig. 4, the
conducting layer 5 is
conductively to the winding i and the core 2 but
the capacitive effect between the outer end 8 of
the conducting layer 9 and the winding {, and
of the capacitive effect between the inner end
9 of the conducting layer 5 and of the core 2
couples the conducting layer 5 to the.core 2 and
to the winding { whereby & voltage gradient along
the conducting layer § is provided and the leak~
age of a direct-current component is prevented.
The .conducting layer may be eleetrically - con-
nected to the Winding'andvcapacitively coupled to
the core or electrically connected to the core
and capacitively coupled to the winding. The
resistance of the conducting layer 5, the capaci-
tance between the layer 5 and the core 2, and
the capacitance between the layer 5 and the
winding | must be made such that the voltage
.across any section does not exceed the corona
free voltage.

The transformer shown schematically in Fig.
5 is comprised of a core {0, an insulating mem-
per 14, which may be constructed in accordance
with this invention as described hereinabove, a
winding 2 and an insulating member {3 separat-
ing the first winding 12 from a second winding
14. The structure. of the insulating member {2
is similar to the embodiments described herein-
above, comprising a sheet or ribbon 15 of insulat-
ing material, such as kraft insulating paper, hav-
ing a conducting layer {6 thereon wound about
the first winding 12. The conducting layer 16
may either be electrically connected to or capaci-
tively coupled to the two transformer windings
12 and {4 in a manner similar to that employed
in the embodiments described hereinbefore.

Although specific embodiments “have been
shown and described it is understood that they
are but illustrative and in no wise limit the
scope of this invention. For example, although
the conducting layer is advantageously a carbon
deposited paper resistance strip wound inter-
jacent the sheet or ribbon of insulating material
it may be a conducting coating on the sheet or
ribbon of insulating material applied thereto by
methods that are well known in the art.

“What is claimed is:

1. A coil assembly comprising a winding, a
core, and an insulating member separating said
core from said winding, said member comprising
2 sheet of insulating material, a resistive layer
of substantially uniform resistance per unit
length on one side of said sheet of insulating ma-
terial, said sheet and resistive coating wound
ahout said core to form 2 plurality of insulating
- gections separated by the resistive layer, the
extremities of said resistive layer being coupled
electrically to said core and to said winding, said
plurality of sections being of such number that
the voltage across adjacent sections is less than
the corona free voltage.

2. A coil assembly comprising a winding, a
core, and an insulating member separating said
core from said winding, said member comprising

single thickness of the sheet or rib- '
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4
a single sheet of insulating material, a resistive
coating of substantially uniform resistance per
umit length on one side of said sheet of insulating
material, said sheet and resistive layer each com-
prising a continuous strip wound about said core
to form a plurality of insulating sections sep-
arated by the resistive layer, one extremity of said
resistive layer -being -connected -electrically to
said core and ‘the other extremity of ‘said re- |
sistive layer being separated from said winding
by a single layer of said sheet of insulating ma-
terial, said plurality of sections being of such
number that the voltage across adjacent sections
is less-than the corona free voltage.

3. A coil assembly comprising a winding, &
core, and an insulating member separating said
core from said winding, said member comprising

‘s sheet of insulating material, a single continuous
‘carbon deposited resistance layer of substantially

uniform resistance per unit length on one side
of said sheet of insulating material, said sheet
and carbon deposited resistance layer wound
aboub said core to form a plurality of insulating
sections separated by the resistive layer, one €X-
tremity of said resistive layer being connected
electrically to said winding and the other ex-
tremity of said resistive layer being -separated
from said core by a portion of said sheet of in~
sulating material, said plurality of .sections being
of such number that the voltage across adjacent
sections is less than the corona free voltage.

4. A coil assembly .comprising a winding, &
core, and an insulating member separating said
core from said winding, said member comprising
s sheet of insulating material, 2 continuous re-
sistive layer of substantially uniform resistance
per unit length on a substantial portion of one
face thereof, wound about said .core to form a
plurality of insulating sections separated by the
resistive layer, the extremities of said resistive
layer being capacitively .coupled to -said core-and
to said winding, said plurality of sections being
of such number that the voltage across adjacent
sections is less than the corona free vyoltage,

5. A coil assembly comprising & winding, -a
core, and an insulating member separating said
core from said winding, said member comprising
o sheet of insulating material, a continuous re-
sistive layer of substantially uniform resistance
per unit length on one side thereof, wound about
said core to form a plurality of insulating sections
separated by the resistive layer, the extremities
of said resistive layer being connected electri-
cally to said core and to said winding, said plu-
rality of sections being of such number that the
voltage across adjacent sections is less than the
corona free voltage. :

6. A transformer comprising a core, a primary
winding, an insulating member separating .said
core from said primary winding, a secondaty
winding, and a second insulating membey Sepa-
rating said secondary winding from said primary
winding, said second insulating member compris-
ing a continuous-sheet of insulating ‘material, a-
resistive layer of substantially uniform resistance
per unit length on one side thereof, wound about
said primary winding to form & plurality of in-
sulating sections separated by the resistive layer,
the extremities of said resistive layer being elec-
trically connected to said primary winding and
to said secondary winding, said plurality -of sec-
tions being of such number that the voltage across
adjacent sections is less than the corona free
voltage. .

7. A coil assembly comprising a winding, &
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core, and an insulating member separating said
core from said winding, said membey comprising
a sheet of kraft insulating paper wound about said
core, and a strip of uniformly carbon deposited re-
sistance paper wound interjacent said sheet to
form a plurality of insulating sectiong separated
by said strip, the extremities of said strip being
connected electrically to said core and to said
winding, saig plurality of sections being of such
number that the voltage across adjacent sections
is less than the corona free voltage.

8. A coil assembly comprising g, winding, g
core, and an insulating member separating said
core from said winding, said member comprising
a sheet of kraft insulating Daper wound about
said core, and g strip of uniformly carbon de-

separated by said strip, the extremities of said
strip being capacitively coupled to said core and
to said winding, said plurality of sections being
of such number

Passing the other, a continuous insulating sheet
comprising a, plurality of turns disposed about
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turns being of such number that the voltage

across adjacent turns is less than the corona, free
voltage.

10. In an inductive device including two con-
ductive elements operable at high potential dif-
ferences, a corona discharge prevention member
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