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UNITED STATES PATENT OFFICE 
2,245,388 

PRESELECTION TUNING SYSTEM 

William H. Conron, Haddonfield, Robert L. Har 
vey, Oaklyn, and Wendel L. Carlson, Haddon 
field, N. S., assignors to Radio Corporation of 
America, a corporation of Delaware 
Application October 8, 1938, Serial No. 233,918 

(C. 250-40) Clainia. 

The present invention relates to preselection 
tuning Systems for radio receiving apparatus and 
the like. More particularly, it relates to a tuning 
system for a Superheterodyne receiver adapted 
for preselection or push-button Operation to tune 
in any one of a number of preselected Signals or 
broadcasting stations, and has for its primary 
object to provide a tuning System of that type 
Which is more readily adjustable by the USer 
accurately to preselected signals, and in which 
such adjustment to other preselected Signals may 
be made in the Same manner, With Out compli 
cated circuits and at low CoSt. 
In preselection tuning Systerns, a plurality of 

tunable circuits may be proVided With tuning ele 
ments Such as shunt capacitors and Selector 
switch means for connecting said tuning elements 
With said circuits to adjust the System for re 
sponse to a plurality of differing preselected Sig 
nais. In a Superheterodyne receiving System it 
has been found that the R. F. or Signal input 
circuits may be, given a band paSS characteristic 
in a number of relatively narrow frequency bands 
to cover the total frequency range of the broad 
cast or other signal receiving Wave band if the 
oscillator is made adjustable in frequency for 
each band to provide the desired beat frequency 
or fixed intermediate frequency, the intermediate 
frequency amplifier being depended upon to pro 
wide the desired selectivity between Signals in 
each narroW band. 
In providing a preselection tuning System in 

accordance With the invention, a band paSSR. F. 
or input is provided, which may be tuned to cover 
narrow bands of signal or R. F. frequencies along 
the broadcast band or tuning range, depending 
on the tuning reactance values connected With 
it such as by simple capacity elements, placed 
across it. The oscillator is tunable by means of 
an adjustable core inductance to beat With the 
signals within that band and to produce the de 
sired intermediate frequency. The narrow bands 
referred to, for example, in the broadcast range, 
may include signals between 530 and 595 kCS. in 
one band, 590 to 665 kcs. in the next band, 660 
to 745 kcs, in the next higher band, and the re 
mainder of the broadcast band in a Similar man 
ner, the whole band being covered in about ten 
narrow bands of from 60 to 180 kCS. in Width, 
and the width of the bands being progressively 
increased toward the higher frequency end of 
the broadcast tuning range. 

It is also an object of the invention to provide 
an improved preselection tuning System of the 
type above referred to, wherein the operation of: 

Setting up the receiving system for response to 
signals in a number of such narrow bands may 
be greatly simplified and made available to the 
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ordinary user of such apparatus without tech 
nical experience and knowledge, and which may 
be arranged to provide ready access to the ad 
justable portions thereof, at the Sane time pro 
Viding a simplified circuit and tuning elements 
of ioW COSt. 
More specifically, it is a still further object 

of the present invention, to provide a push but 
ton preselection type of tuning System for radio 
receivers which is relatively inexpensive and is 
simple to Set up in Operation. 
The invention will, however, be better under 

stood from the following description when con 
sidered in connection. With the accompanying 
drawing and its scope will be pointed out in the 
appended claim. 

In the dra Wing, 
Figure 1 is a schematic circuit diagram of a 

superheterodyne radio receiver provided with a 
tuning system embodying the invention, 
Figure 2 is a plan view of a portion of the 

rear apron of a radio receiver chassis showing 
the physical arrangement of certain portions of 
the circuit of Figure 1, and 

Figure 3 is a cross-sectional view of the appa 
ratus of Figure 2 taken on the line 3-3 of Fig. 2, 
the thickness of the parts being somewhat ex 
aggerated to illustrate more clearly their ar 
rangement and functional relation. 
Referring to Fig. 1, the receiving system com 

prises three tunable circuits, one containing an 
35. 

resenting any suitable number of tunable cir 
inductance 5, another containing an inductance 
6, and a third containing an inductance T, rep 

cuits in a receiving system. 
In the present example, the inductance 5 is 

a part of a link or band pass R. F. circuit cou 
pled to an antenna, 8through a primary wind 
ing 9, as indicated. The inductance 6 is con 
nected with the input circuit for the signal grid 
its of a first detector tube ii. Both inductances 
5 and 6 are connected to the chassis or ground 
A2 through a common coupling capacitor 3 
Whereby Signals are transferred from the cir 
cuit including the inductance 5 to the circuit in 
cluding the inductance 6. The signal circuitar 
rangement from the antenna i? to the control 
grid it is provided with a predetermined degree 
of selectivity having a band pass characteristic 
hereinbefore referred to and normally covering 
a relatively narrow frequency band within the 
frequency range over which the receiver is to 
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be operative. The inductances 5 and 6 are tuned 
to the highest frequency in the receiving band by 
adjustable shunt trimmer capacitors indicated 
at 4, and may be provided with movable mag 
netite cores 5 which may be adjusted to provide 
loW frequency trimming of the circuits. 
The inductance - is included in the Oscillator 

circuit for the receiver and is coupled through 
a grid capacitor 6 and a grid resistor 7 to the 
oscillator grid 8 which, in the present example, 
is included within the tube f l and provided with 
a common cathode 9 with the detector. Feed 
back for producing oscillations is provided by 
utilizing the screen grid 20 as an anode and cou 
pling it through a feedback winding 2 with the 
inductance 7 as indicated. While the detector 
and oscillator may be of any suitable type, the 
tube f is of the Combined detector-OScillator 
type and the resulting intermediate frequency 
signals are taken from the anode indicated at 
22 through the I.F. Output circuit 23. 
The inductances 5 and 6 for the R. F. band 

pass circuits between the signal input circuit 8 
and the control grid 0 are further tunable 
within the several desired pass bands by means 
of fixed reactance elements, such as capacitors 
indicated at 25, 26 and 27, adapted to be con 
nected across the inductance 5 and fixed capaci 
tors indicated at 28, 29 and 30 adapted to be 
connected across the inductance 6. The tuning 
of the oscillator is correspondingly adjusted to 
bring its operating frequency Within the proper 
range to produce the desired intermediate fre 
quency, by means of similar fixed capacitors 
3, 32 and 33 which are arranged to be connected 
in shunt With the tuning inductance 7. 
Within each of the pass bands established by 

the capacitoi's across the tuned circuits com 
prising R. F. inductances 5 and 6, the Oscillator 
tuning is adjusted to the correct value by move 
ment of magnetite cores indicated at 35 Within 
additional oscillator tuning inductances indi 
cated at 36, 37 and 38, respectively, which are 
arranged to be connected in Series With the main 
tuning inductance T. 
Any Suitable SWitching arrangement may be 

provided for conjointly connecting the induct 
ances and capacitors for each frequency band 
With the tuned circuits. In the present example, 
a plurality of multiple contact push button 
SWitches are shown at 4G, 4 and 42 representing 
any suitable number of push buttons correspond 
ing in number to the number of Signals or broad 
casting stations to be received. Since each of 
the push buttons must control the application of 
three shunt capacitors to the three tuning in 
ductances 5, 6 and 7 and the insertion of a se 
ries inductance in circuit With the inductance 
l, each of the buttons is provided with four sets 
of contacts 43, 44, 45 and 46. 
One contact of each set of contacts 43 is con 

nected in parallel to a bus lead 47 Which is con 
nected through a lead 48 with the high poten 
tial side of the inductance 5, and the remaining 
contact of each set is connected with one of the 
capacitors 25, 26 and 27 as shown. Likewise, one 
contact of each set of contacts 44 is connected 
With a bus lead 49 and through a lead 50 with 
the high potential side of the tuning inductance 
6, While the remaining contacts of each set is 
connected with one of the tuning capacitors 28, 
29 and 36. 
In a similar manner, the sets of contacts 45 in 

each push button switch is arranged to connect 
the capacitors 3, 32 and 33 selectively with a 
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2,245,888 
bus wire 5f which is connected through a lead 
52 with the high potential side of the oscillator 
tuning inductance T. The series connection for 
the oscillator tuning inductances 36-38 with 
the main tuning inductance 7, is provided through 
the remaining sets of contacts 46 in each push 
button SWitch, a lead 53 being connected with a 
bus wire 54 in turn connected with one contact 
of each of the sets of contacts 46, while the re 
maining contacts are connected with the indi 
vidual inductances 36, 37 and 38. 

All of the tuning capacitors 25 to 33, inclu 
Sive, and the tuning inductances 36-38, inclu 
Sive, are connected to the chassis or ground 55, 
thereby simplifying the circuit connection for 
these tuning elements. Additional push button 
SWitches which may be provided for additional 
Signals or broadcasting stations to be received, 
are connected to the bus wires 47, 49, 5 and 54 
and the chassis 55 in a similar manner to those 
shown in the drawing. Ordinarily, eight push 
buttons are provided for eight different stations, 
although in the present example, only three are 
shown for the purpose of simplifying the draw 
llg. 
When one of the push button switches is closed, 

Such as the SWitch 40, as shown, the capacitors 
25 and 28 are connected in shunt with the in 
ductances 5 and 6 respectively to tune the band 
pass circuits for response to signals in a rela 
tlvely narrow tuning band, such as from 530 
to 595 kilocycles, whereby received signals with 
in that band are applied to the detector grid a. 
The Oscillator tuning is brought within a cor 

responding band or range differing from the pass 
band of the R. F. circuits by the amount of the 
intermediate frequency, by means of the shunt 
capacitor 3. Within the selected pass band, 
the Series inductance 36 is adjusted by means 
of the core 35 over a variable tuning range cow 
ering the Selected pass band, whereby the os 
Cillator may be tuned to beat with any desired 
Signal to be received within that band. 
When the Switch 4 is closed, the capacitors 

26, 29, 32 and the inductance 37 in a similar man 
ner, may tune the R. F. band pass circuits and the 
Oscillator Within the same or a differing fre 
quency range With respect to that provided by 
the SWitch 40, the exact response frequency in 
each band being determined by adjustment of the 
Core 35 of the coil 3. Likewise, when the switch 
44 is closed the capacitors 27, 30 and 33 and the 
inductance 38 may provide the same or another 
tuning range for the band pass and oscillator 
Circuit.S. 
Whether the signal frequencies or broadcasting 

Stations are to be received within the same or 
differing pass bands depends upon the Capacity 
values inserted in circuit with the selector 
SWitches 40, i?, 42, etc. If, for example, the 
tuning capacitors 27, 30 and 33 are larger than 
the capacitors 26, 29 and 32, the tuning response 
for the Selector Switches 4 and 42 will be in a 
differing pass band and if they are the Sane, 
inductances 31 and 38 may be adjusted to select 
differing signals or broadcasting stations With 
in the same pass band. 
The receiver is thus readily adjustable for e 

Sponse in the same or differing pass bands, by 
changing the values of the tuning reactances or 
capacitors 25 to 33 inclusive. In order to facili 
tate such adjustment or change, the capacitors 
25, 28 and 3 are grouped and arranged as a unit 
to be inserted between contacts 56 and the chassis 
or ground 55. In a similar manner, the capacitors 
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26, 29 and 32 and the capacitors 27, 30 and 33 
are grouped and arranged in units to be inserted 
between the chassis or ground 55 and contacts 
57 and 58, respectively. 

Referring to Figs, 2 and 3, along with Fig. 1, 
like reference numerals refer to like parts and 
circuit elements throughout. It will be seen 
that the contacts 56, 57 and 58 may be arranged 
to project through openings 60 in the rear apron 
of the receiver chassis 55 in closely spaced groups 
and may be arranged in the form of clips mount 
ed on an insulating bar 6 along the openings 60 
in such a manner that the capacitors may be in 
serted between the free ends of the clips and the 
surface of the chassis 55. 
The tuning capacitors 25-28-3 are provided 

by capacitor plates or electrodes of conducting 
material 25d., 28a and 3 a mounted as a unit 
in spaced parallel relation to each other on a 
card or plate of thin dielectric material 62 in 
positions to be engaged by the clips 56 when the 
plate is inserted between them and the chassis 
surface 55. The opposite side of the plate of di 
electric material is covered by a common ground 
plate or electrode 63 which engages the chassis 
Surface and forms the opposite plate or electrode 
of the capacitor unit common to all of the ca 
pacitor plates in the unit. 
A metallic or other suitable tab or handle for 

the capacitor unit is provided by coating the 
card or plate of insulating material as indicated 
at 64, this coating being adapted to receive an 
imprint or Suitable marking to indicate the tun 
ing range provided by the capacitor unit such as 
from 530 to 595 kcs., as indicated for the unit 62. 

Similar units are provided for the contact clips 
57, 58 having capacitor plates corresponding to 
the capacitors indicated in Fig. 1 and all are 
formed in a Similar manner to be made inter 
changeable. Additional contact clips for addi 
tional tuning selector SWitches are indicated at 
65 and 66. 
The oscillator inductances 36, 37 and 38 are 

arranged adjacent to the contact clips, as, for 
example, directly above the tuning capacitor clips 
each in association with its R. F. tuning group of 
contacts, with the adjustment Screws for the cores 
projecting through the chassis apron, as indicated 
at 35a. One of the oscillator tuning inductances 
37 and the movable core 35 therefore are indi 
cated in Fig. 3. 
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The switch arrangement preferably is provided 

in connection with the selector switches 40, 4 
and 42 by making one end of the contact clips 
On the interior side of the chassis form one con 
tact of the pairs of switch contacts, one of which 
for the switch 4, is indicated at 43 in Fig. 3. This 
arrangement between the capacitor clips and the 
Switch contacts serves to make the connection 
leads short, as is desirable. 
With the receiver arrangement shown, the con 

tact clips for each push-button switch are acces 
sible at the rear of the receiver chassis and, when 
Setting up the receiver for a plurality of differing 
signals or broadcasting stations to be received 
by push-button tuning, a capacitor unit provid 

sing the proper pass band within which the signals 
are to be received is inserted under the clip for 
the particular push-button desired for that sta 
tion or signal and the oscillator frequency is 
adjusted to the correct value by moving the 
magnetite core by the adjustment screw 35A di 
rectly above the capacitor clip. 

It will be seen that, with a group of capacitor 
units or tuning cards as shown, a receiver pro 
vided with a push-button tuning system may 
readily be adjusted for tuning in a number of 
preselected signals or broadcasting stations with 
Out requiring any technical knowledge or skill. 
We claim as our invention: 
In a Superheterodyne receiver, the combination 

of a tunable band pass input circuit selectively 
responsive to signals in a plurality of different 
relatively narrow spaced frequency bands, a tun 
able OScillator circuit, for said receiver comprising 
a plurality of adjustable tuning coils selectively 
Connectable in circuit therewith and permanent 
ly installed in the receiver, means for shifting the 
hand paSS response of said circuits and the tun 
ing range of said OScillator in said different 
Spaced frequency bands comprising a plurality 
of interchangeable tuning capacitor units selec 
tively insertable in said oscillator and band pass 
circuits, Said capacitor units including fixed ca 
pacitors which resonate with the adjustable os 
cillator coils in said different spaced frequency 
bands, and said oscillator coils being adjustable 
for tuning said Oscillator circuit through all of 
Said bands. 

WTAM. H. CONRON. 
ROBERT I. HARVEY. 
WENDEL L. CARLSON. 

  


