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1 Claim,
1

This invention relates to coupling transformers
for radio-frequency selectors and more particu-
‘larly to such transformers of the type used in
double-tuned intermediate-frequency selectors
and which permit of independent adjustment of
the primary and secondary inductors of the trans-
former and the coefficient of coupling therebe-
tween.

It is now common practice in double-tuned
radio-frequency selectors to utilize fixed sealed

-.capacitors for tuning the selectors because of
their stability and to provide a coupling trans-
former having a powdered iron core adjustably
associated with each of the primary and second-
ary windings for tuning or aligning their respec-
tive tuned circuits to the desired frequency. Cer-
tain proposed transformers of this type have also
included provisions for adjusting the mutual in-
ductance or the coefficient of coupling between
the transformer windings but these arrangements

have in general been complicated, or have af-

fected the inductances of the primary and sec-

ondary windings, and thus the tuning of their

associated circuits, or have been subject to both
of these disadvantages.

It has also been the practice in construction
of transformers of the type described to dispose
each of the windings in a magnetic yoke or shell
of powdered iron formed of two opposed cup-
shaped members so that the resultant yoke was
split transversely resulting in a minute air gap
around the circumference of the shell. This
transverse air gap in the yoke is traversed by
the entire flux of the coil and it has been found
that the reluctance of the yoke and the Q of the
coil are subject to wide variations in manufac-
ture, being particularly sensitive to variations in
axial pressure on the opposed cups resulting in
variations in the air gap which arise in the
course of mounting the transformer structure in
the apparatus of which it forms a part.

It is an object of the invention therefore to
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magnetic yoke and in which there is no trans-
verse division of the yoke across the flux path
of the encased winding.

It is another object of the invention to provide
a new and improved coupling transformer for
radio-frequency selectors which is of simple con-
struction and by means of which one or more
of the disadvantages of the prior art arrange-
ments may be avoided.

In accordance with the invention, in a double-
tuned radio-frequency  selector comprising pri-
mary and secondary tuned circuits, a coupling
transformer comprises co-axial primary and sec-
ondary windings for connection to the primary
and secondary circuits, respectively. A ferro-
magnetic core element is adjustably assoclated
with each of the windings to adjust the tuning
of its associated circuit, while resilient means are
provided for mechanically biasing the windings
to relative axial movement in a given sense, for
example, toward mutual separation, and there are
also provided means for adjustably limiting the
movement of the windings relative to each other
under the action of the biasing means without
affecting the adjustments of the core elements.

In accordance with the invention, in a double- -
tuned radio-frequency selector comprising pri-
mary and secondary tuned circuits, a coupling

. transformer comprises co-axial primary and sec-
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provide & new and improved coupling transformer -

for use in & radio-frequency selector by means of
which the primary and secondary inductances
and the coeflicient of coupling therebetween may
be substantially independently adjusted.

It is an object of the invention, therefore, to
provide a new and improved coupling transformer
for radio-frequency selectors in which each of
the windings is completely encased in a ferro-

45

ondary windings for connection to the primary -
and secondary circuits, respectively. The trans-
former also includes a longitudinally divided
ferro-magnetic yoke encasing each of the wind-
ings and comprising a pair of integral semi-cylin-
drical shelis and a ferro-magnetic core element
adjustably associated with each of the windings.

For a better understanding of the invention,
together with other and further objects thereof,
reference is had to the following description taken
in connection with the accompanying drawings
while its scope will be pointed out in the ap-
pended claim.

Referring now to the drawing:

Fig. 1 is a perspective view, partly broken away,
of a coupling transformer embodying the inven-

- tion;

50

-Fig. 2 is a longitudinal cross-sectional view of
the structure of the transformer of Fig. 1; while
Fig. 3 is an exploded perspective view of one
of the transformer windings and its assoclated

magnetic yoke,
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Referring now to the drawings, there is repre-
sented a coupling transformer for use in & dou-
pble-tuned radio-frequency selector comprising
primary and secondary tuned circuits. The
transformer comprises co-axial primary and
secondary windings 10 and Il for connection to
the primary and secondary circuits, respectively.
The transformer also includes a ferromagnetic
yoke surrounding each of the windings. As il-
lustrated, the yokes of the two windings are iden-
tical, each comprising an outer shell 12 of chan-
nel-shaped cross section and an inner cylinder
13, so that the windings (0 and |1 are complete-
ly enclosed in their magnetic yokes. Preferably
each of the shells {2 and cylinders 13 is formed of
compressed powdered iron in a binder, as con-
ventionally used in radio-frequency circuits, and
is divided longitudinally and comprises & pair of
integral semi-cylindrical shells (2a, 12b closely
encasing the winding and the inner cylinder 13,

The transformer structure also comprises re-
taining caps 14, 15 at either end of the winding
structures, these caps preferably being formed
of molded insulation material such as “Bake-
lite.” A ferromagnetic core element is also ad-
justably associated with each of the windings 10
and (|, preferably at the ends thereof remote
from each other. For example, the caps |4, 15
may be provided with extending necks lda, 15a,
respectively, internally threaded and ferromag-
netic core elements 16 and 1T may be cemented,
molded as an integral part of, or otherwise
mounted in plugs 18 and 19, respectively, of
molded insulation material such as ‘‘Bakelite”
threaded to engage the internally threaded necks

~ ld4a and 15a, respectively, of the retaining caps.

The transformer also includes resilient means
for mechanically biasing the windings to rela-
tive axial movement in a given sense, together
with means for adjustably limiting the move-
ment of the windings relative to each other un-
der the action of the biasing means without af-
fecting the adjustments of the core elements.
The resilient means may be a spring of glass or
other low-conductivity material or, as illustrated,
a rubber cushion 20 interposed between the shells
{2 of the windings 10 and 11 and held under com-
pression, whereby it biases the windings apart
from each other. The limiting means may com-
prise a plurality of adjustable clamping bolts 21
and 22, or equivalent devices, engaging the re-
taining caps 14 and 16 to compress the cushion
20 and to form a rigid unitary structure and for
adjusting the separation of the windings 8, 11;
that is, for limiting their relative movement un-
der the bias of the compressed rubber cushion
20. Preferably the clamping bolts 21 and 22 are
provided with heads 21a, 22a engaging one of the
retaining caps, for example, the cap 15, and
spacer nuts 21b and 22b engaging the other re-
taining cap (4 and extending therefrom. A
shield can 23 for the transformer structure is
supported from and secured to the structure by
means of machine screws 24 engaging the spacer
nuts 21d, 22b, Preferably, a sleeve 25 of insula-
tion material such as fiber or molded “Bakelite”
is inserted between the yokes 12 and the shield
can 23 to insulate the transformer structure from
the shield can. The shield can 23 is provided
with an aperture 23a registering with the thread-
ed plug 18 to permit adjustment thereof. In the
mounting of the transformer structure a similar
aperture will be provided in registry in the plug
19 to permit its ready adjustment. Preferably,
the primary windings 10 and {1 are connected

10

16

20

25

30

35

{0

45

50

55

- 60

65

4

to appropriate fixed capacitors 26 and 21, re-
spectively, to form a radio-frequency selector
comprising coupled tuned circuits. The capaci-
tors may well be of the filxed sealed mica type
which are desirable because of their unusual
stability characteristics, or of the cylindrical

.ceramic type which occupies less space and pro-

vides a means of temperature compensation.
The capacitors 26 and 27 may be individually
mounted on either retaining cap, as illustrated,
using the cap as & terminal strip, the windings
and their associated capacitors being completely
enclosed within the shield can 23,

In the operation of the coupling transformer
described, the tuning or alignment of each of the
circuits is effected by adjustment of the plug {8
or 19 and its associated ferromagnetic core 16
or 11, as the case may be. Adjustment of either
of the cores 16 or |71 is effective to adjust the
inductance of its associated winding, and thus
the resonant frequency of the circuit of which it
forms a part. Due to the fact that the cores 16
and 1T are disposed at the outer ends of the
magnetic yokes 12, adjustment of either core
affects substantially the inductance of only its as-
sociated winding and does not substantially affect
the inductance of the other winding or the co-
efficient of coupling between the two windings.
Furthermore, adjustment of the clamping bolts
21 and 22 to vary the spacing of the windings 10
and It is effective to vary the mutual inductance,
and therefore the coefficient of coupling, between
the two windings but does not vary the rela-
tive spacing of each of the core elements I8 and
{1 and their associated windings 10 and {1, re-
spectively. By splitting the yokes 12 longitudi-
nally, the junction therebetween is parallel to
the magnetic flux of the encased winding and
the reluctance of the path is therefore substan-
tially independent of the air gap between the
sections of the shell. This results in a uniformity
of reluctance and of the Q of the associated wind-
ing substantially independent of the procedure
in mounting of the transformer structure and
in the particular transformer construction de-
scribed independent of the adjustment of the
bolts 2t and 22 for adjusting the spacing between
the windings to adjust the mutual inductance
and coefficient of coupling thereof, At the same
time, the adjustments are simple and can be
readily made from the exterior of the transformer
structure windings. The structure is a rigid uni-
tary one readily adapted to mounting in a wave
signal receiver and to adjustment therein.

While there has been described what is at pres-
ent considered to be the preferred embodiment of
the invention, it will be apparent to those skilled
in the art that various changes and modifica-
tions may be made therein without departing
from the spirit or scope of the invention.

What is claimed as new is:

In a double-tuned radio-frequency selector
comprising primary and secondary tuned circuits,
a coupling transformer comprising co-axial pri-
mary and secondary inductive elements for con-
nection to primary and secondary circuits, re-
spectively, each of said inductive elements in-
cluding a winding, a longitudinally divided fer-
romagnetic yoke enclosing said winding including
a pair of integral semi-cylindrical shells, and a
ferromagnetic core adjustably associated with
said winding to adjust the tuning of its associ-
ated circuit, resilient means interposed between
the yokes of said inductive elements for me-

78 chanically biasing said elements to relative axial
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movement in a given sense, a plurality of clamp-
ing devices acting on said yokes in opposition to
saild biasing means for adjustably Hmiting the
movement thereof relative to each other under
the action of said biasing means, each of said
clamping devices consisting of a bolt and a spacer
nut, and a shield for said selector secured to said
spacer nuts.
WILLIAM CULLEN MOORE.
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