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The present invention relates to inductance
coils, and more particularly to radio-frequency
choke coils.

As is well known, it is not possible to produce
a coil the impedance of which shall be solely in-
ductive at all frequencies. No matter how care-
fully the materials of the coil are chosen, and no
matter how scrupulously it is designed, the coil
will have at least some capacitance, due to the
fact that a condenser action takes place between
adjacent convolutions. This well recognized ca-
pacitance is designated in the art as the distrib-
uted capacitance of the coil.

An object of the present invention is to pro-
vide a new and improved coil the distributed
capacitance of which shall be greatly reduced.

Other and further objects will be explained
hereinafter, and will be particularly pointed out
in the appended claims.

The invention will now be explained more fully
in connection with the accompanying drawings
in which Fig. 1 is a side elevation of a coil em-
bodying the invention in preferred form; Fig. 2
is a plan of the same; Fig. 3 is a section, upon
an enlarged scale, taken substantially upon the
line 3—3 of Fig. 2, looking in the direction of
the arrows, a part being broken away; Figs. 4
and 5 are views similar to Fig. 1 of modifications;
and Fig. 6 is a plot of the impedance, as a func-
tion of frequency, of a radio-frequency choke
coil embodying the present invention.

According to a preferred embodiment of the
invention, illustrated in Figs. 1, 2 and 3, the coil
is constituted of a plurality of cylindrical single-
layer windings, occupying different axial posi-
tions, upon an insulating supporting structure
2, and with the diameters of adjacent windings
of abruptly different value, so that the adjacent
windings are abruptly spaced radially. The di-
ameter of the first layer winding 4, for example,
is abruptly different from that of the next-adja-
cent, second layer winding 6, the diameter of the
second layer winding 6 is abruptly different from
that of the next-adjacent, third layer winding 8,
- and so on. Further single-layer windings 10, 12,
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i8 and 16 are shown in the preferred embodiment

of the invention, illustrated in Figs. 1, 2 and 3.
The alternately disposed windings 4, 8 and 12 are
shown as of cne diameter, the windings 6, 10. and
{4 of another diameter, and the terminal layer
winding 18 of still another, and of smallest, di-
ameter; and the windings 4, 6, 8, 10, {2 and {4
are shown as of about the same length, and
shorter than the layer winding 6. This, how-
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ever, is of little consequence, so long as no two
adjacent windings have the same diameter.

The windings are continuously connected to-
gether, being made from a single wire, with the
end or terminal convolution of each winding
abruptly separated from the beginning convolu-
tion of the winding adjacently disposed thereto,
the abrupt separation being spanned by the con-
necting wire extending between these terminal
convolutions.

The right-hand-end convolution of the wind-
ing 4, for example, is connected continuously by
a connecting wire 18 to the left-hand-end con-
volution of the layer 8, and the right-hand-end
convolution of the latter, continuously by a con-
necting wire 20 to the left-hand-end convolu-
tion of the winding 8. The connecting wire por-
tions 18, 20, and so on, pass over flattened por-
tions 22 disposed upon insulating rings 26 in-
tegrally formed upon the supporting structure 2.

By reason of the fact that the windings 4, 6, 8§,
19, 12, 14 and 16 are constituted of single layers,
there is less distributed capacitance than is the
case with windings having a plurality of layers
wound one about, the other; for each of such plu-
rality of layers would introduce a distributed ea-
pacitance by reason of its propinquity to an-
other such layer. Even that less distributed ca-
pacitance of the single layer, furthermore, is re-
duced by abruptly separating each single-layer
winding from its adjacent single-layer winding,
as by having successively adjacent windings of
abruptly different diameter,

Theoretically, the maximum desired effect
would be produced by having the diameters or
other cross dimensions of the adjacent windings
as far different as possible, and by having the
number of convolutions in each single-layer
winding as small as possible. For reasons of
convenience, however, it is desirable to have a
reasonable number of convolutions in each wind-
ing and it is not necessary that the difference in
diameters be exceedingly great. A radio-fre-
auency choke coil, ag illustrated in Fig, 1, and
having an impedance characteristic such as is
indicated in Fig. 6, has been found to have very -
satisfactory operation with a very high indue-
tive impedance, as illustrated by the plot of the
said Fig. 6, over a frequency range from 1.5 to
15 megacycles, and from 27 megacveles through
and beyond 30 megacycles. With this very small
unit, it is thus possible to include the amateur
radio-frequency bands, in particular, 1715 to
2.0,35t04, 7 to 7.3, 14 to 144 and 28 to 30
megacycles, as indicated by the shaded areas of




Fig. 6. This high inductive impedance is ob-
tained by reason of the fact that, though the in-
-ductance of the coil is high, its distributed ca-
pacitance is rather low.

One end of the inslating supporting structure
2 is shown supported upon a three-legged base 28
that supports also a small insulating pillar 30.
One end of the coil is connected to a terminal 32
at the other end of the supporting structure 2,
and the other end of the coil is connected to a
terminal 34 supported by the pillar 30.

The invention is obviously not restricted to use
with cylindrical windings. Conical windings 36,
for example, are illustrated in Fig. 4, where the
connecting wires (8, 20, and so on, are shown ex-
tending from the base 44 of one cone to the apex
48 of the next-adjacent cone. It is not absolute-
ly essential, indeed, that the windings, if cylindri-
cal, be of different diameter. If sufficiently sep-

arated axially from one another, abruptly, as by ¢

means of axial gaps 40, as illustrated in Fig. 5,
the windings 42 may be of the same diameter, with
the connecting wires 18, 20, and so on, extending
from the right-hand-end or end-terminal convo-
lution of one winding to the left-hand-end or
beginning-terminal convolution of the next-adja-
cent winding. In all cases, however, the coll com-
prises a plurality of single-layer windings that
are abruptly separated from one another, and
with the successive convolutions of each winding
disposed at successively more distant positions
axially of the windings.

The single-layer windings are shown with each
convolution of each winding compactly disposed
in contact with the convolutions adjacent thereto.
If these convolutions were not compactly so dis-
posed, of course, even less distributed capacitance
would be introduced. The inductance, however,
would likewise be reduced, because, owing to the
increased length of the coil, the inductance per
turn factor of the coil would be less. Separated
windings of the same diameter, as illustrated in
Pig. 5, are less desirable from this point of view.
Not only is the over-all length of the radio-fre-
quency choke coil far greater than with the other
tllustrated arrangements, but the inductance per
turn or convolution is also less. It is accordingly
preferred, as illustrated in the remaining figures,
to employ adjacently disposed windings the radial
dimensions of which are abruptly different.

Purther modifications will occur to persons
skilled in the art, and all such are considered to
fall within the spirit and scope of the invention,
as defined in the appended claims.

What is claimed is:

1. An inductance coil comprising a plurality of
single-layer continuously connected windings, the
cross-dimensions of adjacently disposed windings
having abruptly different values.

2. An inductance coil comprising a plurality of
single-layer continuously connected windings oc-
cupying different. axial positions, adjacent por-
tions of adjacent windings having abruptly differ-
ent cross-dimensions.

3. An inductance coil comprising a plurality of
single-layer continuously connected cylindrical
windings occupying different axial positions, the
diameters of adjacent windings having abruptly
different values.

4. An inductance coil constituted of a plurality
of abruptly separated single-layer windings oc-
cupying different axial positions and continuously
connected together by connecting wires, each
convolution of each winding being compactly dis-
posed in contact with the convolutions adjacent
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thereto but with successive convolutions of each
winding disposed at successively more distant po-
sitions axially of the windings, and the wire con-
necting adjacent windings extending from an
end-termina] convolution of one winding that is
abruptly separated from a beginning-terminal
convolution of the winding disposed adjacent
thereto.

5. An inductance coll constituted of a plurality
of abruptly separated single-layer windings oc-
cupying different axial positions and continuously
connected together by connecting wires, each con-
volution of each winding being compactly dis-
posed in contact with the convolutions adjacent
thereto but with successive convolutions of each
winding disposed at successively more distant po-
sitions axially of the windings, the wire connect-
ing adjacent windings extending from an end-
terminal convolution of one winding that fis
abruptly separated from a beginning-terminal
convolution of the winding disposed adjacent
thereto, and the cross-dimensions of the adja-
cently disposed windings having abruptly different
values.

6. An inductance coil constituted of a plurality
of abruptly separated cylindrical single-layer
windings occupying different axial positions and
continuously connected together by connecting
wires, each convolution of each winding being
compactly disposed in contact with the convolu-
tions adjacent thereto but with successive con-
volutions of each winding disposed at successively
more distant positions axially of the windings,
and the wire connecting adjacent windings ex-
tending from an end-terminal convolution of one
winding that is abruptly separated from a begin-
ning-terminal convolution of the winding disposed
adjacent thereto.

7. An inductance coil constituted of a plurality
of abruptly separated cylindrical single-layer
windings occupying different axial positions and
continuously connected together by connecting
wires, each convolution of each winding being
compactly disposed in contact with the convolu-
tions adjacent thereto but with successive con-
volutions of each winding disposed at successively
more distant positions axially of the windings,
the wire connecting adjacent windings extending
from an end-terminal convolution of one winding
that is abruptly separated from a beginning-ter-
minal convolution of the winding disposed adja-
cent thereto, and the diameters of adjacently dis-
posed windings having abruptly different values.

8. An inductance coil constituted of a plurality
of abruptly separated cylindrical single-layer
windings occupying different axial positions and
continuously connected together by connecting
wires, each convolution of each winding being
compactly disposed in contact with the convolu-
tions adjacent thereto but ‘with successive convo-
lutions of each winding disposed at successively
more distant positions axially of the windings, the
wire connecting adjacent windings extending
from an end-terminal convolution of one winding
that is abruptly separated from a beginning-ter-
minal convolution of the winding disposed adja-
cent thereto, the diameters of adjacently disposed
windings having abruptly different values, and
alternately disposed windings having one diam-
eter and the remaining windings another diam-
eter.

9. An inductance coil constituted of a plurality
of abruptly separated cylindrical single-layer
windings occupying different axial positions and
continuously connected together by connecting
wires, each convolution of each winding being
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compactly disposed in contact with the convolu-
tions adjacent thereto but with successive con-
volutions of each winding disposed at successively
more distant positions axially of the windings,
the wire connecting adjacent windings extending
from an end-terminal convolution of one winding
that is abruptly separated from a beginning-ter-
minal convolution of the winding disposed adja-
cent thereto, the diameters of adjacently disposed
windings having abruptly different values, alter-
nately disposed windings having one diameter and
the remaining windings another diameter, and
the windings being disposed adjacent to each
other, :

10. An inductance coil constituted of a plurality
of abruptly separated single-layer cylindrical
windings occupying different axial positions and
continuously connected together by connecting
wires, each convolution of each winding being
compactly disposed in contact with the convolu-
tions adjacent thereto but with successive con-
volutions of each winding disposed at successively
more distant positions axially of the windings, the
wire connecting adjacent windings extending
from an end-terminal convolution of one winding
that is abruptly separated from a beginning-ter-
minal convolution of the winding disposed adja-
cent thereto, the diameters of adjacently disposed
windings having abruptly different values, alter-
nately disposed windings having one diameter
and the remaining windings another diameter,
and & terminal winding being of smallest diam-
eter and longer than the lengths of the other
windings, the said other windings being of sub-
stantially equal length.

11. An inductance coil constituted of a plurality

of abruptly separated single-layer conical wind-
ings occupying different axial positions and con-
tinuously connected together by connecting wires,
each convolution of each winding being compactly
disposed in contact with the convolutions adja-
cent thereto but with successive convolutions of
each winding disposed at successively more distant
positions axially of the windings, and the wire
connecting adjacent windings extending from an
end-terminal convolution of one winding that is
abruptly separated from g beginning-terminal
convolution of the winding disposed adjacent
thereto.

12. An inductance coil constituted of a plurality
of abruptly separated cylindrical single-layer
windings occupying different axial positions and
continuously connected together by connecting
wires, each convolution of each winding being

compactly disposed in contact with the convolu- |

tions adjacent thereto but with successive con-
volutions of each winding disposed at successively
more distant positions axially of the windings, the
wire connecting adjacent windings extending
from an end-terminal convolution of one wind-
ing that is abruptly separated from a beginning-
terminal convolution of the winding disposed ad-
jacent thereto, and the cylindrical windings being
abruptly spaced axially.

13. An inductance cofl comprising a plurality
of single-layer continuously connected cylindri-
cal windings abruptly spaced radially and occupy-
ing different axial positions.

14. An inductance coil comprising a plurality
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of single-layer continuously connected windings
abruptly spaced radially and occupying different
axial positions.

15. An inductance coil constituted of a plurality
of abruptly separated single-layer windings oc-
cupying different axial positions and continuously
connected together by connecting wires, each con-
volution of each winding being compactly dis-
posed in contact with the convolutions adjacent
thereto but with successive convolutions of each
winding disposed at successively more distant po-
sitions axially of the windings, the wire conneeting
adjacent windings extending from an end-termi-
nal convolution of one winding that is abruptly
separated from a beginning-terminal convolution
of the winding disposed adjacent thereto, the
cross-dimensions of the adjacently disposed
windings having abruptly different values, and a
terminal winding being of smallest cross-dimen-
sion and longer than the lengths of the other
windings.

16. An inductance coil comprising a plurality
of single-layer continuously connected windings,
the cross-dimensions of adjacently disposed wind-
ings having abruptly different values, and alter-
nately disposed windings having one cross-dimen-
sion and the remaining windings another cross-
dimension.

17. An inductance coil comprising a plurality
of single-layer continuously connected windings
occupying different axial positions, adjacent por-
tions of adjacent windings having abruptly differ-
ent- cross-dimensions, and altermately disposed
windings having one cross-dimension and the
remaining windings another cross-dimension.

18, An inductance coil comprising a plurality
of single-layer continuously connected cylindri-
cal windings occupying different axial positions,
the diameters of adjacent windings having
abruptly different values, and alternately disposed
windings having one diameter and the remaining
windings another diameter.

19. An inductance coil comprising a plurality
of single-layer continuously connected cylindri-
cal windings occupying different axia] positions,
the diameters of adjacent windings having
abruptly different values, alternately disposed
windings having one diameter and the remaining
windings another diameter, and a terminal wind-
ing being of smaliest diameter and longer than the
lengths of the other windings, the said other
windings being of substantially equal length.

20. An inductance coil constituted of a plurality
of abruptly separated single-layer windings of
substantially the same cross-dimension occupy-
ing different axial positions and continuously con-
nected together by connecting wires, each con-
volution of each winding being compactly disposed
in contact with the convolutions adjacent thereto
but with successive convolutions of each winding
disposed at successively more distant positions
axially of the windings, the wire connecting ad-
Jacent windings extending from an end-terminal
convolution of one winding that is abruptly sep-
arated from a beginning-terminal convolution of
the winding disposed adjacent thereto, and the
cylindrical windings being abruptly spaced

) THOMAS M. FERRILL, Jx.




