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My invention relates to variable tuning ar-
rangements for radio receivers and similar ap-
paratus, and more particularly, to a variable
tuning arrangement for the signal input and
converter-oscillator circuits of a superheterodyne
receiver. It is a primary object of my invention
to provide a compact arrangement of this type
obtaining improved performance characteristics
of such a receiver.

It is a customary practice in superheterodyne
receiver design to employ a loop antenns in con-
Junction with a variable capacitor as a selec-
tive signal pickup device. 'The local oscillator
may be tuned either by a variable capacitance
or by one or more variable inductances. A ca-
pacitance~tuned local oscillator, however, has a
tendency to produce a “howl” or “squeal” in the
output circuit of the receiver, due to the sus-
ceptibility of the capacitor vanes to vibration.
It has been found that the use of an inductance-
tuned local oscillator results in a reduction of
the “howl” tendencies of the receiver. It has
also been found advantageous to use a capaci-
tance to tune the loop circuit of a receiver for
reasons of enhanced sensitivity, Hence, it is de-
sirable to employ a variable tuning arrangement
comprising a variable capacitor element, for tun-
ing the loop circuit, which operates simultane-
ously with one or more variable inductor ele-
ments, for tuning the local oscillator circuit, in
such a way as to effect perfect tracking, It is a
particular object of my invention to provide such
a variable tuning arrangement,

Another object of my invention is to provide
means of simultaneously tuning a capacitor in
one circuit and a plurality of inductors in one
or more associated circuits in such a way that
the respective frequencies of the circuits involved
maintain a predetermined relationship to each
other throughout the tuning range.

A further object of my invention is to provide
reliable and convenient means for setting up and
maintaining the desired tracking relationship
between the associated circuits at reduced cost.

The features of my invention which I believe
to be novel are set forth with particularity in
the appended claims, My invention itself, how-
ever, together with further objects and advan-
tages thereof, may best be understood by refer-
ence to the following description taken in con-
nection with the accompanying drawing, in
which Fig. 1 is a side elevation, partly in trans-
verse section, of a variable tuning arrangement
suitably embodying my invention; Fig. 2 is a
partial plan view of the same arrangement; Fig.
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3 is a partial plan view of another modification;
and Fig. 4 is a schematic circuit diagram illus-
trating an application of my invention to a
superheterodyne radio receiver.

Referring to Fig. 1, a die-cast metal support-
ing member 1, preferably of aluminum or other
light conducting material, is provided integrally
with a protruding truncated cone-like structure
2 which constitutes the stator or stationary ele-
ment of a variable capacitor. The stator 2 is
provided with an axial recess 3, also shaped like
a truncated cone, but inverted with respect to
the outer structure 2, Also die-cast as integral
parts of the supporting member | are two coil
form support bushings 4 and two guide rod sup-
port bushings 5. One or more coils § having
suitable inductance characteristics are mounted
on respective hollow coil forms 1 of suitable in-
sulating material which are rigidly inserted and
fixed in each of the support bushings 4. Ilius-
trations of the connection terminals for the coils
6 are omitted in order to simplify the drawing.
The support bushings 5 are provided with round
metal guide rods 8 which are rigidly attached
therein. The supporting member { is also pro-
vided with mounting holes 9 by which means
supporting member | is maintained in a fixed
position relative to the chassis.

A substantially cylindrical structure 10 is pro-
vided having a hollowed-out annular recess i
of such shape as to permit structure 10 to mate
axially with the stator 2. This structure 10 is
die-cast of the same material as the stator 2
and constitutes the rotor of the aforementioned
variable capacitor. I also provide a second die-
cast supporting member 12, having a centrally
located hole 13, and comprising as integral parts
thereof a pair of elongated guide rod bushings
14, so positioned that when the guide rods 8 are
inserted therein, the hole 13 in member 12 is in
substantially coaxial alignment with the stator
2. The bushings i4 are so proportioned as to
fit the guide rods 8 as snugly as possible consist-
ent with allowing longitudinal motion thereon.

In order to insure perfect axial alighment be-
tween the stator 2 and the rotor 10, means are
employed for laterally adjustably fastening the
rotor 10 to the second supporting member [2.
Such means as shown take the form of a
threaded stud 15, of smaller diameter than hole
13 in member 12, permanently fastened to the
rotor 10. An adjusting nut 16 then fastens the
rotor 10 to member 12; the customary washer 11
is provided. In order to center the rotor 1o,
the adjusting nut 16 is loosened and the entire
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assembly ¢omprising rotor 10 and member 12 is
placed in its extreme downward position. Since
the clearance hole 13 is of larger diameter than
the threaded stud 15, the rotor {0 is permitted
to move laterally until it exactly mates with the
stator 2. In this position, the adjusting nut 16
is tightened, thus insuring perfect axial align-
‘ment of the rotor 10 with thestator 2.
Member 12 with two threaded holes #8 is lo-
cated coaxially with the coil from support bush-
ings 4 when the guide rod bushings 14 are fitted
over the guide rods 8. I supply two clongated
compressed powdered iron cores (9, each fitted
with a threaded shank or-stud 28 -of suitgble
dimension to thread into holes I8. ‘This expedi-
ent provides means for positioning the cores 19

relative to the rotor {6 of the variable capacitor,

and thus effects an initial tracking relation be-
tween the associated circuits. Lock nuts 21 ‘are
supplied to secure the positions of the cores 19
rélstive tho the woter 38 -afber wmaking the initial
tracking adjustments. . A

- Likewise, neans -are provided for mieviag the
supborting members fand 428 with-respectte:each
other mo thet -a single-operating shaft 22 mayhe
used ‘to obtgin ‘simultancous -adjustment of in-
ductanece ahd ‘capacitanese. ‘Such means .are
shown -comprising & yoke 23 fastened to-member
12 and straddling the adjusting nut 45, Ilem-
vers |andd2are relatively positisned by rotovlon
ef'thegperating-shaftZ2.

Fig. Diis o peirtial olan viewof the arrangement
skewn ‘in Fig. 1 ‘which, taken iin connection with
Pig. 1, defines more ‘exactly ‘the shapes of the
rotor 0 and the stater 2 of the varizble con-
denser. Pig. Bshows a ‘modification of my inven-
tion in $hot three tunalble coils 8 are provided
instead ‘of two, as in Figs. 1 amd 2. Tike vefer-
enve numersls inficate simitar dlements in Figs.
1, 22nd-8. .

-~ fw {he circultof Te. 4, s high-vacuum pentode
34, gr-gther-suitable eledtron -discharge device, 1s
empldyed as -a radio-freqrency amplifier in & 8-
perheterodyne recéiver: The signal input grid

3% 0f ‘device ¥ is-connedted to:@ signal input cir- 45

ctift ‘comprising :an inductive Yooprantenna 3§, Lo~
gether with *fhe customary arntennsa loading @il
34, in shunt with @ variable tuning capacitor 35,
such eapacitor comprising therotor 4 §.and stator
7 (Fig. 1) -of my invention.
reststor 3V are ffhe -customary -coupling eondenser
and grid Tesk vedister respedtively. Theianode:33
of ‘Hevice 31 is conpected through the primam
windling of -a Singly-tuncd vadie frequency trans-
former A to the direct plate supply voltage, indi-
cated by thelegend B, The'sereen electrode-38
of tevice B iis ‘connected directly to B4~ 'The
miuctance-capasitance metwork comprising ‘the
primary ‘6f fhe radio frequency ‘transformer 48
and a coupling capscitor ‘& jpasses stibstantiglly
41 signsl input freguenciss o the tuned eivouid
#2, a8 iswell kmowhn in the grt. Tuned cireuit 42
comprisesifhe secondary 43 of theradio frequency
transfermer 49, which is tuned by means of ‘an
adifustable iren ‘core, -not dhown. ‘and 'a 'paraliel
tapacitance &4, 'and ‘is provided with ‘the ‘usual
tiimmer-condenser:#s,

A highsvacuum heptode 6% is ‘employed as ‘a
eonverter-oscilldtor -Heviee, ‘the oscillator anoede,

erid and ‘cathode ¢élemerts of which -are leested 7

at ‘41, 48, 49 wespectively. The loeal ‘escillator
isimductarce~tuned by means-of'@n-oscillatorecoil
§0 shuntedby atrimmming condenser5t. This:in-
ductanee of ‘coil:50is variable over a suitzbleop-~
seating range by menns of @ comventional pow-

Qapacitor 38 and
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dered iron core (not shown) and comprises oné
of the variable inductances heretofore described.

The amplified radio frequency signal is sup-
plied, through the radio frequency transformer
49, to the mixer grid 52 of device 46. The output
of device 48 is connected through the customary
intermediate frequency transformer 53, to an in-
termediste  freguency -amplifier ot shown).
Farther-description of the vircuits-of thie receiver
and elements thereof is believed to be unneces-
sary, since the circuit shown illustrates a present
‘preferred use -for my invention.

In the circuit of Fig. 4, my variable tuning ar-

‘rangement.is used-to’tune conjointly the antenna,

radio-frequency, and local oscillator stages of a
superheterodyne ‘receiver, the tuning elements
being -mechanieally connected as indicated for
unicontrol operation, and comprising the variable
capacitor and the tunable coils 6 of Fig. 1. In
some cases, the trimming condensers 45, 51 may
be eliminzted, thus "obfaining -economy of paiits,
tie mitial tracking relatienship hbeing -effested
entinely by positioning thedron-cores (49 with te-
spset sto the vokor #§.of the veriakle capacitor.

‘Fhe variable capaeibor:shrown effects linear ca-
pacitanee tuning; therefore, for perfect tracking,
Hnearly tunahble induckanees are vequired. -Such
¥rear duning in the radie-freqguency and .leocal
oscillator circuits may be obtained byanaking the
colls. & (Fig.d) wof variable pitch, or by other suit-
ableymeans. . .

Akthongh my [invention has ‘been described [din
its. soresent. :preferred - applicatien to the tuning
systemu.of-a superheterodyhe receiver, itis under-
stood that various modifications may Je made.
The appended claims. are intended: ifo :cover :all
equivalent modifieations coming within the drue
spivit:and scope of my -invention.. .

Wihat T claim -as new :and desive o segurs Ry
Letiers Patent-of -the United: States is:

1. In-combination, 2 pair of fugtaposed metatlic
members, one:of said members having ‘an dntegral
trunecated cone-shazed poution extending sowaud
the -other meiriber, said portien haviag = wcom-
brally positioned trencated cone<shaped weoess,
a, iegiindrical stoucture laterally :adjustably Ffas-
tenedsto saidwthermembar sud:extending dtowerd
soidomemember, said: structure havingan ann.-
larirecess aving walls paratiel xespeotively tolthe
walls.of said peoriicn gnd:saidcone-shaped xecEss,
a pair of hushings integral with said otker imeny-
herwith bores having axes parallel with the g
of rotation of said wrmaular recess, @ palrwi guide
rads ricidly conneeted to.sald ons memberend
respectively engaging differemt of :sald bswes,
said snds and Jaushingsibeing so positioned that
theaxes of said structure and sgid portion are
colncidert, s peirnof tubular coil forms gupported
on e st of :said members, windings positions8
on said forms, :a pair of magneiic cores adjusb-
gbly 'supporied on ithe seeond of ‘said menibars,
said (cores respeclively béing mfranged o -enter
{ntbo. different 0T said forms, said Torms :amd sgid
cores.‘having Jongitudinal sxes parallsl with said
coiicident ‘ages, the -axes of ‘corresponding of
said forms and cores being coindident, said por-
tion  and 'said strudture forming @n -clectrical
capaditance, and means wWhereby the relgtive :po=
sitions of suid peition andsaid structure may be
varied along ‘fhéir+said axes fo adjust the value
of said -capacitance apd ‘the inductance of said
windings. )

2. fn ‘g radie weeeiver having ‘o Phardlity -of
resonant «Circuits “bundble ‘over :a ‘band -of ‘fre-
quenpies, oneof isaid Circiits ‘comprising a vari-




5
able capacitance and a pair of said circuits com-
prising variable inductances, said variable capac-
itance comprising a pair of rotationally symmet-
rical mating members having coincident axes,
one of said members having a truncated cone-
shaped outer surface and a centrally positioned
truncated cone-shaped recess, a structure having
an annular recess laferally adjustably fastened
to the other of said members, a respective base
portion attached to each of said members, a pair
of guide rods attached to the base portion of a
first of said members and extending parallel to
said axes, a pair of bushings integrally attached
to the second of said members and having bores
adapted to engage said rods, said inductances
comprising a pair of windings supported from
the base portion of one of said members and a
pair of substantially cylindrical iron cores sup-
ported from the base portion of the other of said
members, said cores respectively being arranged
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to enter into different of said windings, the posi-
tion of one of said cores being adjustable relative
to the base portion of said other member to adjust
the inductance of the windings associated there-
with, and means whereby the positions of said
members may be varied along said coincident axes
to adjust the value of said capacitance and the
inductance of said windings.

- IRA J. KAAR.
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