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1. 
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 antenna 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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2 
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 6 having 
suitable inductance characteristics are mounted 
on respective hollow coil forms 7 of Suitable in 
sulating material which are rigidly inserted and 
fixed in each of the Support bushings 4. Illus 
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 O is pro 

vided having a hollowed-out annular recess 
of such shape as to permit structure O to mate 
axially with the stator 2. This structure O 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 2, having a centrally 
located hole 3, and comprising as integral parts 
thereof a pair of elongated guide rod bushings 
4, So positioned that when the guide rods 8 are 

inserted therein, the hole 3 in member 2 is in 
substantially coaxial alignment with the stator 
2. The bushings 4 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 alignment be 
tween the Stator 2 and the rotor 0, means are 
employed for laterally adjustably fastening the 
rotor O to the Second supporting member 2. 
Such means as shown take the form of a 
threaded stud 5, of smaller diameter than hole 
3 in member 2, permanently fastened to the 
rotor 0. An adjusting nut 6 then fastens the 
rotor 0 to member 2; the customary washer 7 
is provided. In order to center the rotor iO, 
the adjusting nut 6 is loosened and the entire 
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assembly comprising rotor O and member 2 is 
placed in its extreme downward position. Since 
the clearance hole 3 is of larger diameter than 
the threaded stud 5, the rotor iO is permitted 
to move laterally until it exactly mates with the 
stator 2. In this position, the adjusting nut 6 
is tightened, thus insuring perfect axial align 
ment of the rotor -0 with the stator 2. 
Member 2 with two threaded holes 8 is lo 

cated coaxially with the coil from support bush 
ings 4 when the guide rod bushings 4 are fitted 
Over the guide rods 8. I supply two elongated 
compressed powdered iron cores (9, each fitted 
with a threaded shank or stud 20 of stuitable 
dimension to thread into holes f8. This expedi 
ent provides means for positioning the cores 9 
relative to the rotor 0 of the variable capacitor, 
and thus effects an initial tracking relation be 
tween the associated circuits. Lock nuts 2 are 
supplied to secure the positions of the cores 9 
relative to the rotor i? 9 after ?haking the initial 
tracking adjustmeats. - . . . 

- Eikewise, means are provided for nieving the 
supporting members and i2 with-respectito-each 
other se that a single-operating shaft, 22 may be 
sed te distain 'Sirautaneous -agjustnerit of in 
detance and capacita-Yage. Sach means are 
shown comprising a yoke 23 fastered to rember 
f2 and straddling the adjusting hit 6. Wien 
bers and 2 are relatively positioned by retatio 
efthe operating shaft22. 

Fig.2 is a partial plan view of the arrangenient 
shown in Fig. 1 which, taken in ce):hnection with 
Fig. 1, defines Enore exactly the shapes of the 
rettor F0 and the stator 2 6f the variable cog 
denser. Fig. 3'shows a nostification of my inven 
tien in that three tunable cois 8 are provided 
insteae of two, as in Figs. 1 and 2. Like refe 
ence numerals indicate similar elements in Figs. 
1, 2and8. 

Eh Ehe circuit of tig. 4, a high-vacuum pentode 
35, or other suitable electrora öfischarge device, is 
eployed as a racio-freeleracy annplifier in a Su 
perheterodyne receiver. The signal input grid 
32 of elevice. 3 is correctes to:a, signalingut cir 
ctift cemprising an infuctive loop antenna, 33, to 
gether with the customary afternia, loading coil 
34, in shunt with a variable tuning capacitor 35, 
Stich capacitor cemprising the rotor - ...and stator 
2 (Fig. 1) of my investion. 
resistor 3 are the custorinary coupling coafterser 
and grié leak resistor respectively. Theianode 33 
of device 31 is connected thro;igh the nary 
wiriting of a singly-tuned radis frequency trans 
former 4 to the direct plate supply voltage, indi 
cated by the legend B-1-. The screen electrode-39 
of device 3 is connected directly to 8--. The 
i?iuctance-capacitance network comprising the 
primary of the radio frequency transformer 39 
and a cottpiling capacitor 41 passes subst:artially 
all signal inpit frequencies to the tuned circuit 
t2, as is well known in the art. Eused circuit A2 
cenprises the 'secondary i3 of the radio, frequency 
transformer it, which is turned by means of ath 
adjustable iron score, hot shown, and 'a garallel 
tapacitance, iii, and is provided with the tisual 
trimner Gondenser 5. 
A high-vaclitim heptode 88 is enployed as a 

converter-oscillator device, tile osci flator anote, 
grid and Cathode elements of which are located 
at: 34, 48, 9 respectively. The local oscillator 
is inductance-tuned by means: of anioscillator coil 
50 shunted by a trimming condenser 5. This in 
ductance of coil:50 is variable over a suitable op 
eating range by means of a conventional pow 

!Capacitor 36 and i 
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4. 
dered iron core (not shown) and comprises one 
of the variable inductances heretofore described. 

ihe 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 46 is connected through the customary 
intermediate frequency transformer 53, to an in 
termediate frequency amplifier (not shown). 
Further description of the circuits of tire 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 

rangernett is used to tune conjointly the antenna, 
radio-frequency, and local oscillator stages of a 
Superheterodyne receiver, the tuning elements 
being mechanically 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, 5i may 
be eliminated, thus obtaining ecolony of gaits, 
title initial tracking relationship being effected 
entirely by gositioaiang the iron cores its with ce 
Spset to the rotor is of the variable capaciter. 

the Wariable capacitGrish own effects.linear ca 
pacit&nce tuning: therefore, for perfect tracking, 
linearly tailable inductances are required. Such 
hinear Stirring in the radio-frequency and local 
OScillator circuits may be obtained by making the 
Coils. S (Fig.il) of Variable pitch, or by other suit 
able-means. 
Although ray irVention has been described in 

its present, preferred application to the tuning 
System-of-a-Stuperheterodyne, receiver, it is under 
StCod that Various modifications, may be made. 
the appended claims are intended to cover aii 
editiWale?t riodifications, conting within the tre 
Spirit and Scope of: my invention. 

Witat if claim as, new and desire to segre ky 
Lette's Fatent of the United States is: 

it. In 'cohabitation, a pair of iuxtaposed metallic 
hill.Sinbers, one:of said members having an integral 
truncated coae-shaged portion extending gowisks 
the other Erleiber, said portion having a cer. 
trally position&d turneated cone-shaped recess, 
a cylindrical Structure laterally adjustably fas 
tened to Saidiother member and extending toward 
s2.idi orie:Ireabel, said structEttehaving an animal. 
laa recess having walls'paralliel respectively to the 
Walls of said gories and saidcore-shaped recess, 
a pair of killshii:lgSirtegral with said other meni 
her with boi?es having axes parallel with the axis 
of rotation of said air Italia, recess, a pair of guide 
10cts, rigidly connected to said one member and 
i'sSpectively engaging different of said boges, 
Said Feds and gushings aging so positioned that 
the axes of Said structetre and said portion are 
colicident, a pitif of tubular coil forms supported 
On 2 first of said members, windings pgsitioned 
on said forms, a pair of magnetsie cores adjust 
ably Supported on the second of said manibars, 
Saifi scores respectively being airanged to enter 
inito different of said forms, said forms and said 
CoreS. having longitudinal axes parallel with scii 
Coincident axes, the axes of icorresponding of 
Said founs and cores being coincident, said por 
bion and said structure forming an electrical 
capacitance, and means whereby the relative po 
Sibiotis of said portion and said structure may be 
V8lied along their 'Sais axes to adjust the value 
of Saié capacitance are the inductance of said 
Windings. 
2. En a radio receiver having a plurality of 

resonant circuits tunable over a band of fre 
quencies, one of said circuits 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 laterally 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 20 2.338,134 
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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. 

RA. J. KAAR, 
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