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1 Claim.

This invention relates to radio receivers of the
automatic tuning type and to permeability tuned
oscillator tracking circuits for use in such re-
ceivers.

One of the so-called “push button” types of
radio receivers is provided with a plurality of re-
ceiving circuits that are individually tuned to dif-
ferent signal frequencies, and a bank of switches
for selecting the desired signal frequency when
the push-button corresponding to that frequency
or transmitting station is depressed. Each of the
receiving circuits includes both an oscillator coil
and an antenna or detector coil in the case of a
superheterodyne receiver, and it is obviously de-
sirable to connect the tuning elements of the coils
together to permit a single tuning adjustment for
each station.

Inductances of the iron-cored type are of small
size and therefore well adapted to use’in an auto-
matic radio tuner, but, prior to this invention, it
was not practical to employ permeability tuning
as satisfactory tracking was not obtained when
both circuits were adjusted simultaneously. In
accordance with this invention, satisfactory
tracking for the pre-tuning to a plurality of fre-
quencies in a relatively wide frequency band is
accomplished through the use of a number of
permeability tuned units that each track with sub-
stantial accuracy over a portion of the frequency
band.
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An object of the present invention is to provide

a radio receiver, or automatic station selector for
a radio receiver, that includes one or more perme-
ability tuned units that may be adjusted by a
single control, each unit including an antenns
coil and an oscillator coil. An object is to provide
a superheterodyne radio receiver of the automatic
tuning type in which only a single antenna trim-
ming condenser and a single set of oscillator tnm—
ming condensers are required for a plurahty of
permeability tuned antenna and oscillator coils.
An object is to provide a superheterodyne radio
receiver including a plurality of tuning units and
a switch system for selecting the desired tuning

unit; each tuning unit comprising an antenna, coil .=

and an oscillator coil on an insulating tube, a
ferromagnetic core for each coil, and a common
adjustable support for the cores, the permeahility
of the cores being different to maintain the de-
sired intermediate frequency difference between
the tuning of the coils when the cores are adjusted
simultaneously. Other specific objects relate to
the provision of simple mechanical constructions
that contribute to the stability of a push-button

* tion of the tube 2.

station selector having permeability tuned oscil-
lator tracking circuits

These and other objects and advantages of the
invention will be apparent from the following
specification when taken with the accompanying
drawings in which:

Fig. 1 is a plan view, with parts in section,
of a station selector assembly embodying the
invention;’ ’

Fig. 2 is a bottom view of the same;

Fig. 3 is an enlarged vertical section throush
the selector;

Fig. 4 i1s an enlarged fragmentary section
through one of the switches;

Fig. 5 is a fragmentary circuit diagram of a
vadio receiver employmg the stamon selector of
Figs. 1 and 2; and
- Fig. 6 is g curve sheet showing the relation be-
tween the adjustment of the core-adjusting bolt
and the tuning for dlfferent tuhing units of the
station selector. -

* In the drawings, the referenceé numeral 1 iden-
tifies the front plate of a station selector assembly
that may be mounted on the chassis of a radio
receiver. . Each tuning unit comprises an insulat-
ing tube 2 on which an oscillator coil 3 and an-
tenna coil 4 are wound or mounted in such spaced
relation as to have negligible magnetic coupling.
The coils are of the usual universal wound type
for tuning by ferro-magnetic cores 5, 6, respec-
tively, over the frequency range or a substantial
part of the frequency range of the receiver. The
particular section of the receiver range over which
a tuning 'unit will track properly is indicated by
a band of color, W, R, Y, etc. at the center por-
The method of determining
the tracking range of a unit will be described
later. A threaded adjusting rod 7 extends loosely
through both cores, and an insulating bushing 3
and compression spring 9 are arranged between
the cores to hold them against stop nuts {8 that
are threaded upon the rod 7. A threaded metal

' bushing {2 is cemented into the forward end of
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each tube 2 and has an externally threaded outer
end of reduced diameter that extends through an
opening in the mounting plate { to receive a clamp
nut 13 and lock washer {4. 'The outer end g of
each adjusting rod is preferably enlarged and
slotted to receive a screw driver or other tool,
Any desired number of tuning units may be

< provided in a station selector and, as a typical

construction, an assembly of six units is shown in
Figs.1and 2. Insulating rings carrying terminals
15, 18 are fitted upon the opposite ends of certain
tubes to serve as terminals for the inner ends of
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the oscillator coils 3 and antenna coils 4, and
jumpers 18, 16’ connect the terminals of each
set to simplify the wiring of the selector into a
receiver. The opposite ends of the several coils
are connected to contacts of a bank of switches
that is secured to the mounting plate 1.

The frame of the switch bank includes front
and rear channel members 11, and transverse
plates 18, 18’ that connect the channels to each
other and support a plate or strip 19 of insulating
material.
number of slots alined in four rows that extend
parallel to the mounting plate | to receive the
thin metal strips that form the fixed contacts of
the switch bank. As shown in Fig. 4, each strip
is folded upon itself at a central portion and the
folded section is inserted through a hole of plate
19 from the bottom and one end is passed up-
wardly through an adjacent hole in the plate 18,
the overlapping parts of the strip being then
pressed tightly against the plate {9 to lock the
strip in place.

The contacts 28 to 23, respectively, of the sev-
era] rows, as viewed from the rear of the plate
19, are connected to the antenna coils 4, a com-
mon bus or lead 24, the oscillator coils 3 and to a
common lead 2%, respectively. The mavable
switch member for the contacts associated with
each tuning unit is a plate 26 of insulating ma-
terial having holes through which contact mem-
bers 27, 28 are inserted and pressed in locking
engagement with the plate. Extensions 28’ at the
front and rear edges of each plate 26 pass through
slots in a switch operating plate 29 that extends
through slots in the.channels 17 and in a locking
plate 20. The plate 30 .is of channel form and
slides laterally in slots in the. transverse plates
18, 18’ of the switch frame, the plate being urged
toward the left, as seen in Fig. 2, by a leaf spring
31 that is riveted to a transverse plate 8. The
rear end of each switch plate is punched.out to
provide a slot 22 for receiving a compression
spring- 83 that seats between the. forward end of
the switch plate: and the rear channel #1, thus
urging the switch plate outwardly. The right
hand edge of each switch plate, Fig. 2, is provided
with a locking lug 34 that is trapped behind the
locking plate 30 when the plate is forced toward
the rear channel I7. The edge of the locking
plate in front of the lug 34 is curved or inclined

to form a cam surface 35 that engages the locking’

plate 38 to force it toward the right. Each switch
plate has an outer portion 26 of reduced width
that extends through the forward channel {7 and
the mounting plate { to receive a push button knob
37, and soft washers 38 are provided on the ex-
tensions 36 at the inner side of the channel {7
to serve as buffers when the switch plates are
forced outwardly by their springs 33.

The contacts 27, 28 are secured to the insulat-
ing plates 26 of each mowvable member in such
position as to bridge across contacts 20, 21 and
22, 23, respectively, when the switch plate 29 is
forced rearwardly by pressure applied to the cor-
responding push button 37. This rearward move-
ment of a switch plate 29 displaces.the locking bar
30 toward the right by the cam surface 35, thus
moving the locking bar out of the path of the lock-
ing lug 34 of the switch plate 29 that was pre-
viously actuated.

One satisfactory ecircuit arrangement of the
station selector in a radio receiver is shown in
Fig. 5. The circuit elements. are identified by the
reference numerals. that are applied to the cor-
responding physical elements of Figs. 1 to 4, in-
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The plate 19 is provided with a large
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the cores §, 6 of each turning unit and between
the switch centacts 27, 28 are indicated by the
dotted lines T’ and 29’, respectively.

The antenna A is connected to ground through
a resistance R of the order of 20,000 ochms, and to
the jumper 16’ of the tuning assembly through an
isolation condenser C of the order of .01 micro-
farad. The resistor R has a relatively high im-
pedance at the broadcast frequencies but it pro-
vides a path of relatively low impedance for low
frequency currents and thus removes spurious
voltages from the antenna. This is advantageous
in localities where 60 cycle power lines may in-
duce antenna voltages that cause cross~modula-
tion in the first detector tube. The antenna cir-
cuit to ground is completed through the coupling
condenser 480 that may have a capacity of the
order of 2000 mmf., and a small fixed condenser
41 of the order of 350 mimf. is connected between
the lead 24 and ground to complete the tuned cir-
cuit of the particular coil 4 that may be connected
in circuit by a closure of its switch 27. The con-
denser 4{ provides the tuning capacity for all of
the antenna coils, and it is to be noted that the
antenna gain will be high as there is no fixed in-
ductance in shunt with the antenna coil of 2 se-
lected station. The switch lead 24 is connected to
the control grid of a multiple element tube 42
through the usual coupling condenser 44,

The switch lead 25 of the oscillator coils is con-
nected, through a condenser 45 and lead 46 to a
grid electrode of tube 43, the lead 48 being
grounded through a high resistance 47.  The
jumper 15 or common terminal of all cscillator
coils is connected to another grid electrode
through a lead 48, and to a plate current socurce
Es through & resistor £9. A pair of condensers
50, 51 of about 350 and 580 mmf., respectively, are
serially connected between the lead 25 and the
jumper 15°, and the junction of the condensers is
grounded. The tube cathode is grounded through
8 resistor 52 and shunt condenser 53, and the con-
densers 59, §1 thus cooperate with ahy coil 8 that
may be.connected across them to. form a Colpitts
oscillator circuit. : .

The plate of tube 43 is connected through a
tuned intermediate frequency transformer 54 to
an amplifier stage 55 which, as is customary, may
ke of the type that includes means, not shown, for
developing an automatic volume control voltage
that is returned to the control grid of the tube 43
and to the control grids of the amplifier 55
through a lead 58 and decoupling resistors 57, 58,
respectively. The volume control voltage is ap-

- plied directly to the control grid of tube 43 and
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clusive, and the mechanica] connections between 76

net through the antenna coils, thus avoiding hum
modulation.

The receiver may include manually tuned cir-
cuits but such circuits form no part of the
present irﬁvention and, for simplicity, are not il-
lustrated I Fig. 5. The coils of any tuning unit
may be connected into the receiver circuit by de-
pressing the push-button 37 of that unit to shift
the switch plate 29 to the rear to bridge the
contact strips 27, 28 across the contacts 26, 21
and 22, 23, respectively.

Each tuning unit is designed, and is adjusted
in the factory, for tuning over a portion of the
tuning range of the receiver. The final adjust-
ment of g particular unit to a station frequency
can then be effected by adjusting the cores 5, 6,
simultaneously, by turning the threaded belt 1.
The tracking range of a particular unit, and the
number of tracking ranges, will depend upon.the
frequency range of the receiver, In the case of a
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“broadcast” receiver for cperation over the range
of about 550 to 1700 kilocycles, three tracking
ranges are sufficient and, in general, a six sta-
tion assembly will include two tuning units for
each range.

The cores 6 of the antenna coils of all units
have the highest permeability that can be ob-
tained in practical commercial manufacture, as
the range over which the carrier frequency may
be adjusted by displacement of the cores in-
creases with the permeability of the cores. The
tracking range of a particular unit depends upon
the permeability of the core 5 of the oscillator
coil 3 and, in general, the permeability of an
oscillator coil core 5 is less than that of the
core 6 of the antenna coil and decreases with
the width of the frequency band over which the
unit is to “track.” The tracking range of g unit
for use at the higher end of the receiver fre-
quency range has a greater frequency spread
than a unit for tracking at the low end of the
frequency range, and the oscillator core for the
highest tracking range therefore is given a higher
permeability than that of cores 5 for lower track-
ing ranges. The following data is indicative of
permeability values that were satisfactory in a
broadcast band receiver. The cores § of the
antenna coils of all units had a permeahility,
when measured in g particular coil, of about 2.0,
while the “yellow” units for tracking at the high
end of the frequency band had cores 5 with a
permeability of about 1.8, the “red” units for
covering the intermediate tracking band had
oscillator cores with a permeability of about 1.5,
and the “white” units for the lowest frequency
tracking range had oscillator cores % with a
permeability of the order of 1.3.

In the factory adjustment of each tuning unit,
the spacing nuts 10 are adjusted to obtain that
spacing of cores § and 6 which funes the antenna
and oscillator coils accurately to obtain the de-
sired beat frequency at a given signal frequency
within the tracking range of that unit. As noted
above, the tracking range of each unit is indi-
cated by a color code marking on the insulating
tube 2. The station selector is then assembled
with the desired number of tuning units of each
tracking range.

The final adjustment of the station selector is
made by adjusting the threaded rods T of the
several unifs to tune to the particular stations
that are preferred by the customer. The track-
ing will not be perfect over the entire range, as
it is not possible to maintain a fixed difference
between the resonant frequencies of the two coils
when the cores are adjusted simultaneously, but
the departure from perfect tracking is not ob-
jectionable within the tracking range for which
each unit is designed.
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The curves A, B and C of Fig. 6 show the rela-
tion between signal frequency and turns of the
adjusting rod 1 for tuning units designed for
tracking at the high and, an intermediate sec-
tion and the low end of the receiver frequency
range.  These curves show the actual antenna
coil or received carrier frequency and the oscil-
lator coil frequency was 456 Kkilocycles higher
within a preselected tolerance range of not more
than 7 kilocycles mistracking of the circuits. A
tracking accuracy of this order corresponds to a
deviation of 6 decibels or a sensitivity ratio of
2to 1.

The specific physical structure of the coils,
cores and supporting structure may of course be
varied but it is convenient to employ coils and
cores of conventional design and size. The cores
may be of 33’’ diameter and %’’ long, and the
coils may be spaced about 1¥%4’’ on a paper tube.
The factory adjustment of the units could be ef-
fected by sliding one coil upon the tube 2 when
the cores are spaced at a fixed distance from
each other. An additional radio frequency coil
4 and core 6 could be included in each tuning
range when an amplifier stage is to be provided
between the antenna and the first detector.

It is to be understood that the invention is not
limited to the specific constructions herein shown
and described, and that various changes may be
made in the design and assembly of the com-
ponent parts without departing from the spirit
of the invention as set forth in the following
claim.

I claim:

In a tuning device for a superheterodyne radio
receiver, a station selector comprising a mount-
ing plate, a plurality of tuning units carried by
said plate; each tuning unit including a tube
carrying an antenna coil and an oscillator coil in
spaced relation, a ferromagnetic core for each
coil, and means connecting said cores to each
other for simultaneous adjustment; and a switch
assembly including a frame secured to said
mounting plate, a plate of insulating material on
said frame and extending along said tuning units,
sets of switch terminals carried by said plate of
insulating material adjacent each tuning unit, a
switch plate for each tuning unit, said switch
plates extending through said frame and heing
guided thereby for reciprocating movement, an
insulating strip mounted on each switch plate
and carrying contacts for engagement with one
set of switch terminals, and connections between
the coils of each tuning unit and certain termi-
nals of the set of switeh terminals adjacent
that unit.

JOHN V. FILL,




