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-This invention relates to an improved con-
struction of inductance coil for use with ra-
dio receivers and other electrical apparatus.

The chief object of the invention is to pro-

& vide an inductance coil of simple and cheap
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manufacture and designed to have a mini-

mum self-capacity between its adjacent turns

or coils. :

- A further object is to provide an induc-
tance coil of low self-capacity but having an
extensive surface area to thus provide a lower
resistance to radio-frequency or high-fre-
quency currents than is obtainable in induc-

tance coils of present types wound from sin-

gle wire of circular cross-section.

A further object of the invention is to pro-

vide an inductance coil of low self-capacity-
and high inductance whose magnetic field is,
by virtue of the particular form and design
of the coil, restricted to a comparatively small
space, this feature being particularly de-
sirable where two or more tunéd circuits are
mcorporated in a radio-receiving set.

The improved coil construction is char-
acterized in that it is not wound, but has its
coils formed by a thin conducting layer of
spiral configuration applied by printing,

~ gold blocking, painting, metal spraying or
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electro-deposition or equivalent means to the
surface of a dielectric base, such as bakelite,
celluloid, mica, ete. .

‘Alternatively, the coils may be self-sup-
porting and produced by any of the known
methods of mould or die casting, mechanical
cutting, stamping from sheet metal or the
like. \

The accompanying drawing illustrates a
plan or face view of one preferred form of
the improved inductance coil. This coil
comprises a base member 2 of di-electric ma-
terial, such as ebonite or treated paper, hav-

'ing a thin conducting layer applied on its

upper surface in such a manner as to form
a coil 3 of spiral configuration. This coil
may be produced in various ways.

According to one method, a printing block

is first made to print a spiral having the de-
sired dimensions, and an impression from
this block is made upon the di-electric base
2 in gold size or similar adhesive substance,
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A sheet of metallic leaf, such as gold leaf or
silver leaf, is now placed: over the impression

“thus formed and is caused to adhere to the

portions of the base 2 treated with the gold
size or adhesive. The metallic leaf cover-
ing those portions of the base not coated with
gold size or adhesive is now removed by rub-

bing lightly or similar procedure, thus leav-

ing the spiral coil 8 reproduced on the base *

in metallic leaf.

Alternatively, an approved gold blocking
or metal blocking process. may be utilized for
the purpose of forming & coil according to
the invention. ,

In the preferred method, however, the spi-
ral coil 3 is reproduced on the di-electric base
2 by direct printing, using a suitable metal-

lic conducting ink. Other methods may be

employed for applying the conducting layer
such as, for example, metal spraying through

_a stencil, or electro-depositing processes. -

The coil has a central portion 4 and an ex-
tended end portion 5 both adapted to receive
terminals of any approved type or to make

-contact as with another circuit. If desired,

suitable taps may be provided in the length
of the spiral coil 8 to enable the same to be
used as a tapped inductance.

The spiral coil 8 of the improved induc-
tance coil is characterized by having very
thin edges of metal presented towards each
other between the adjacent turms or coils.
Consequently, the inherent or self-capacity
of the coil is very low. By reason of the ex-
tensive surface area of the turns of the spiral
coil 3, a very low resistance is offered to high-
frequency currents and a much more confined
magnetic field exists as compared with ex-
isting types of coils wound with wire of cir-
cular cross-section. These advantages are
of considerable importance when the im-
proved inductance coil is used in radio ap-
paratus, -
- The extensive surface area of the improved
coil enables two or more of said coils to be
used very effectively for close coupling radio
circuits similarly to honeycomb, duo-lateral
and like types of coils. In this form, the
coils are fitted together flatwise, and, if de-
sired, means may be provided for varying
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their proximity to thus vary the degree of
capacitive and inductive coupling.

Similarly, two or more of the improved
coils may be connected in series, and means
may be provided for varying their proximity
to thus obtain a variometer effect, or alter-
natively may be inductively coupled as in a
vario-coupler or radio-frequency transform-
er, the degree of capacitive and inductive
coupling being readily variable.

In the manufacture of the improved in-
ductance coil, the number of turns in the
spiral 8 and the surface area of the turns
are variable as found desirable to provide
any required inductance-capacity value ac-
cording to the particular circuit in which the
coil is to be used. ' °

The improved coil is of such character that
it is eminently adaptable to mass produc-
tion whereby it can be manufactured much
more economically to a predetermined defi-
nite electrical standard than can coils of
ordinary types produced by wire winding
operations, thus ensuring a standard of in-
terchangeability or duplication of circuits
not hitherto possible.

It will be seen that the invention provides
a form of coil which—particularly when two
or more of the same are together used—by
virtue of its special design and the thin edge-
to-edge disposition of its turns, isolates its
inherent or self-capacity from its natural
inductance, and its said self-capacity and
inductance may be said to have been thus sep-
arately “lumped” in a manner which renders
them nevertheless arranged so to be each
active and capable of being readily adapted
for use with a tuned radio circuit whose tun-
ing is effected by the sum product of, and
ratio between, its capacity and inductance.

A few adaptations for the use of an im-
proved coil or coils according to the inven-
tion, it is thought, may with advantage be
mentioned herein and by virtue of the par-
ticular construction of a coil according to
the invention and its particular characteris-
tics as before-mentioned, many other special
applications other than hereinafter dealt
with will suggest themselves to those persons
who are familiar with the art of designing
radio and electrical components or circuits,

For example, a coil according to the in-
vention may function as a wavemeter coil
where the essentials are an interchangeable
coil of low self-capacity and non-variable
inductance to facilitate standard calibration.

Again, a coil according to the invention
may function as a radio frequency cholke
where low self-distributed capacity, a con-
fined magnetic field and a low volt turns
ratio are absolutely necessary. To effect this
it is usual to wind a solenoid coil of small
diameter in several sections or “pies”. It will
be seen that the design of the improved coil
lends itself readily to the construction of g
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unit where these conditions obtain. A num-

.ber of coils are connected in series and spaced

to form the sections or “pies”. The connec-
tions from segment to segment or “pie” to
“pie” may be made by a simple snap-in
method, and thus the inductance of the choke
is governed by the number of “pies”. This
flexibility is a desirable feature when chang-
ing from upper to lower wave bands.

Again, a coil according to the invention
may function as a wavetrap where a coil and
condenser are imposed in the aerial circuit
and tuned to the irequency of the unwanted
signal by the variable capacity.

In utilizing the improved coil, two or
more are connected in series, the capacity
across them varying as their proximity to
each other varies. A suitable aerial tapping
is taken from the intersection between coils.

Again, a number of coils according to the
invention may together function as a radio
frequency transformer where a primary
winding is inductively and capacitivel
coupled to a secondary winding. These wind-
ings may be fixedly tuned by virtue of the
degree of coupling and turn ratio, or alterna-
tively the primary or secondary, or both,
may be capacitively tuned to vary the fre-
quency response. In applying the improved
coils a very flexible transformer results, the
tuning being effected by the degree of cou-
pling between primary and secondary and
the amount of capacity introduced across the
secondary ; these factors being controlled by
& variable position of the coils in respect to
each other.

It is of course essential that the secondary
be composed of at least two sections to obtain
variable capacity across same.

Again, astatic and non-inductive coils may
be made by superimposing one spiral upon
another—such as for example by using a
double-cut spiral—the inner ends being con-
nected together and the outer ends being the
beginning and end respectively of the cir-
cuit. Alternatively, two coils may be con-
nected together so that their individual fields
are opposed to each other.

Still again, where, as in fixedly tuned cir-
cuits, the best capacity and inductance ratio
for a given wavelength are predeterm‘ned by
the number of turns and effective surface area
of two or more of the improved coils in re-
spect to each other, the wavelength response
of such a unit may be accurately checked and
adjusted with a wavemeter and then sealed
In wax, resin or similar insulator.

A number of popular wavelengths may be
made up and incorporated in a receiving set
where the selection of the wanted station is
effected by the simple expedient of switch-
ing the suitable unit into circuit.

Again, where, as in balanced circuits, it is
necessary to repeat a value of inductance and
capacity, the method of manufacture and
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" constiuction of the improved coil automati-

cally repeats the physical and electrical prop-
erties of each coil. Further it is possible to

readily find the exact electrical centre of an

inductance by joining two coils in series and
tapping at the intersection.

What I .do claim is:— .

1. An inductance coil designed primarily:
for use with radio tuning devices, consisting
of a dielectric base having a conducting layer
of spiral configuration printed thereon in
metallic ink.

2. An inductance coil according to claim 1,
in which the printed coil has a central por-
tion and an extended end portion to make
contact with another circuit or to receive
terminals.

In testimony whereof I affix my signature.

SAMUEL CHARLES RYDER.
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