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6 Claims.

My present invention relates to improvements
in variable permeahility tuning devices for use in
radio and analogous systems for the communica-
tion of intelligence.

In the present day broadcast receivers of the
type employing variable permeability tuners the
total tuning movement or “stroke” of the mag-
netic core required to tune the receiver over the
entire broadcast band (of from 550 kc. to 1600
ke.) corresponds to the length of the tuning coil.
Usually, the coil length, and hence the stroke
is about one and three-eighths of an inch. Since,
in the interests of legibility, the associated scale-
bearing surface on the dial usually has a span
considerably greater than one .and three-eighths
of an inch, it has heretofore been necessary to
employ & gear train, or the like, intermediate the
turning knob and the dial in order to-correlate
the stroke of the variable inductor with that of
the tuning index or pointer. This practice not
only complicates the construction and adds to the
cost of the set but, further, may introduce “back-
lash” and other inaccuracies in the tuning indi-
cation or operation.

Accordingly, the principal object of my present
invention is to provide an improved variable per-
meability tuning device and one wherein the fore-
going and other less apparent disadvantages of
present day variable permeability tuning devices
are obviated.

A more specific object of my invention is to
provide an improved variable permeability tuner,
incorporating an indicator of sufficient span to
be readily readable, and one wherein the pointer
or other indexing device is coupled directly in-
stead of indirectly to the core drive-rod, wire or
other adjusting mechanism.

Another and important object of my invention
is to provide a simple, accurate, inexpensive and
trouble-free variable permeability tuner.

The foregoing and other objects are achieved
in accordance with my invention by the provision
of an elongated magnetic core of tapered con-
struction which is adapted to be entered within
and withdrawn from an open ended inductance
coil of conventional (short) length and of uni-
form diameter. As will hereinafter more fully
appear, the core may be “tapered” either me-
chanically or magnetically. This permits the
use of an elongated and hence easily readable
tuning indicator having an indexing element
which is coupled directly instead of indirectly to
the core driving mechanism.

Certain preferred details of construction, to-
gether with other objects and advantages, will
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be apparent and the invention itself will be best
understood by reference to the following specifi-
cation and to the accompanying drawing wherein:

Figure 1 is a plan view of a variable permeahil-
ity tuning system embodying my invention,

Figure 2 is a longitudinal sectional view of a
coil and core and showing another form of ta-
pered core within the invention,

Figure 3 is a similar view of a coil and core and
wherein the core is of uniform diameter but of
variable magnetic density, and

PFigure 4 is a chart showing the performance of
a variable permeability tuning system constructed
in accordance with my invention as compared to
that of an analogous prior art tuner.

Fig. 1 shows a variable permeability tuner with-
in the invention and comprising an elongated
magnetic core | of non-uniform diameter mount-
ed for movement within and with respect to the
inductor 3 which is of standard length and which
may comprise Litzendraht or any suitable wire
wound upon an open ended form 5 of uniform
diameter. Coil 3 is electrically connected to a
fixed capacitor 1. The core | is shown as driven
by & cord 9 which extends around a pair of pulleys
{1 and carries a pointer 13 which cooperates with
a suitably calibrated dial scale 15. Movement
of the core I, and hence of the pointer 13, may be
effected as by means of the tuning knob (not
shown) mounted on one of the pulley shafts.

It will be observed upon inspection of Fig. 1
that the length of the magnetic core | corresponds
substantially to the length of the tuning scale 15
and is of a length substantially three times that
of the coil 3. In carrying my invention into prac-
tical effect, it was found that a tuning scale hav-
ing a span of three or four inches provided suffi-
cient space for a readily readable broadcast scale.
Accordingly, the magnetic core was made three
and three-quarter inches long. This is used with
a conventional coil approximately one and one
quarters inches long and having an inside diam-
eter of approximately one-quarter of an inch.
These relative dimensions are not critical, pro-
vided (a) that the dial is of sufficient length to
accommodate a readily readable, i. e., “uncrowd-
ed” scale, and (b) that the core is at least, say,
twice the length of the coil.

The core | may be tapered as shown in Fig. 2
or it may be of stepped construction as shown in
Fig. 1. In the latter case the core may comprise
a number (in this case, three) of discrete sections
assembled upon a nen-magnetic axial support {a,
the inner or trailing section m3 being of a diam-
eter corresponding substantially to the inner di-
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ameter of the coil form § and the leading sec-
tions m? and m! being each of a diameter smaller
than its trailing section. In either event the core
parts m are preferably, though not necessarily,
of uniform permesbility throughout their length
and may be constituted of a ferromagnetic com-
pound such for example as the onc described in
U. S. Patent 1,274,952 to Speed.

Instead of being of the “stepped” or mechani-
cally tapered construction shown in Figs. 1 and
2, the core may be “magnetically tapered.” That
is to say, as shown in Fig. 3, the core which is
here designated {B may be of the same uniform
diameter as the coil 8 but of variable magnetic
density. In this case the leading section s! of the
core (i. e., the end alloted to the high frequency
end of the scale) must be of lower permeability
than the intermediate and trailing core sections
s% and s3, respectively. It is possible to employ
a high permeability and low or high loss core sec-
tion in combination with a low permeability low
or high loss core section so as to alter the selec-
tivity of the resonant circuit as well as its fre-
quency during the tuning operation.

As previously me_itioned, it has heretofore been
necessary to employ & gear train or the like in
order to achieve a readily discernible indication
of the dial setting of a conventional permeability
tuner. This is brought out by the chart of Fig. 4
wherein the curve A shows that in the absence
of a gear train (or equivalent “step-up” drive
system) @ conventional short core of uniform di-
ameter need be moved but three-quarters of an
inch to tune its associated coil over a range of
from say .550 to 1600 kilocycles. Obviously, it
would be impractical to crowd scale markings in-
dicative of this tuning range onto a dial of such
a short span. The curve B shows that my pres-
sent invention may more than triple the tuning
stroke and hence permits the use of a dial scale
capable of accommodating relatively widely
spaced indicia, and this too without the use of a
gear train, or the like, in the drive mechanism.

I am aware that others have previously pro-
posed the use of a tapered core of ordinary length
in a permeability tuner (see by way of example,
“Proceedings of The Institute of Radio En-
gineers,” vol. 21, No. 5, May 1933, pp. 690-709,
esp. p. 699) and for a different purpose but, as
far as I am aware, have not suggested the use
of an elongated tapered core in the manner and
for the purpose herein described.

What is claimed is:

1. A variable permeability tuning device
adapted in normal use to be varied intermittently,
comprising a circuit tunable through a predeter-
mined frequency range and which includes as
an element thereof an inductance coil of a cer-
tain length, and a compressed comminuted ferro-
magnetic core of g length at least twice the length
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of the coil so constructed and arranged that,
upon axial movement of the core within the coil
from a position at which the core is fully with-
drawn from the coil to a position at which the
trailing portion of the core is fully entered there-
in, the tuning of the circuit through said prede-
termined frequency range is gradually effected
throughout said core movement.

2. The invention as set forth in claim 1 and
wherein said magnetic core is of tapered con-
struction, the maximum diameter of said core
corresponding substantially to the inner diameter
of said coil.

3. The invention as set forth in claim 1 and
wherein said magnetic core comprises a plulahty
of sections of different diameters.

4. The invention as set forth in claim 1 and
wherein said magnetic core is of variable mag-
netic density, the leading portion of said core
being of lower permeability than the infermediate
and trailing portions thereof.

5. A variable permeability tuning device com-
prising a circuit tunable through a predeter-
mined frequency range and which includes as an
element thereof an inductance coil of a certain
length, and a compressed comminuted ferro-mag-
netic core of a length at least twice the length of
the coil adapted to be moved within the coil for
tuning the circuit over said predetermined fre-
puency range, said core being so constructed and
arranged that, as compared with a permeability
tuning device tunable over the same frequency
range and having substantially equal core and coil
lengths, for equal movements of the cores of the
respective devices, the former effects a more
gradual change in circuit tuning so that for the
same tuning range a tuning indicator scale is
required for the first device that is at least twice
the size of the scale used with the second .evice.

6. A variable permeability tuning device com-
prising a circuit tunable through a predetermined
frequency range and which includes as an ele-
ment thereof an inductance coll of a certain
length, a compressed comminuted ferro-magnetic
core having a length at least twice the length of
the coil disposed for axial movement within the
coil, means for moving said core with respect to
the coil, a pointer attached to said core moving
means so as to have the same travel as the core,
and a scale along which the pointer is caused to
move indicative of the frequency of the tunable
circuit, the arrangement being such that the core
travel is at least twice as great as compared toa
permeability tuner in which the core and coil are
of equal lengths and the core travel is equal to
the coil length, thereby enabling the use of a
larger scale to cover substantially the same
frequency range.

. WENDELL L. CARLSON.




