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Kenneth A. Chittick, Haddonfield, and William 
H. Conron, Riverton, N. J., assignors to Radio 
Corporation of America, a corporation of Dela 
Ware 

Application September 30, 1933, Serial No. 691,590 
5 Claims. 

Our invention relates to radio receivers, and 
more particularly to radio receivers of the multi 
Wave type adapted to receive radio signals over 
a plurality of wave bands or frequency ranges. 
In providing for multi-wave reception, and 

notably for broadcast and short wave reception, 
Various circuits have been utilized for adapting 
a radio receiver, designed primarily for reception 
Within the broadcast band, to receive signals 
Within the different frequency or wave band, such 
as a short Wave band or bands. One such circuit, 
for adapting an existing broadcast receiver for 
short Wave reception is represented by the well 
known 'short-wave converter' ordinarily con 
prising an oscillator and one or more tuned radio 
frequency circuits in connection with a detector 
which may be connected to a conventional broad 
cast receiver at the proper point in the circuit. 
In connection with the present popular super 
heterodyne type of radio receiver, the high fre 
quiency or Short-Wave signals are converted to 
either the radio or to the intermediate frequency 
for which the broadcast receiver is designed. 
The "converter' type of circuit, while gener 

ally satisfactory in operation, with a certain re 
quired degree of understanding and skill on the 
part of the Operator of the apparatus in which it 
is included involves considerable extra apparatus 
and COSt together with extra tuning controls, 
thereby limiting its commercial use. 
Another type of circuit involves switching or 

plugging into circuit, one or more sets of coils 
for differing wave band reception. In a super 
heterodyne receiver this may involve such 
changes in three different circuits, the radio 
frequency, the detector, and the oscillator cir 
cuits, for the different frequency ranges or wave 
bands to be received. The objectionable features 
of this type of circuit are well known. 

It is a primary object of Our invention, there 
fore, to provide a simplified, unitary receiver for 
operation over a plurality of frequency or wave 
bands which obviates the above named and other 
disadvantages inherent in prior receivers of that 
type. 
A further object of our invention is to provide 

a receiver of the above-mentioned type which is 
tunable over a Wide frequency range within Said 
frequency bands. 
A further object of our invention is to provide 

a superheterodyne receiver of the above-men 
tioned type, and one which does not require a 
major change in the fundamental circuit con 
stants of the oscillator When SWitching from . One 
frequency range to another, whereby the “lining 

(C. 250-20) 
up' of the oscillator and the tuned radio-fre 
quency circuits is facilitated. 
A still further object of our invention is to 

provide an improved method and means for 
“lining-up' the tuned radio-frequency circuits 
and the oscillator circuit in the different fre 
quency ranges of a multirange Superheterodyne 
receiver. 

In practicing one embodiment of our invention 
We design the receiver to receive signals both 
within a band from 540 kilocycles to 1500 kilo 
cycles, which will be referred to as the broadcast 
band, and within a band from 1255 kilocycles to 
3000 kilocycles, which will be referred to as the 
police band. 

Reception. Within the police band is a CCon 
plished by utilizing the Second harmonic of the 
Superheterodyne oscillator and by Short-circuit 
ing a portion of the inductance coil in each tuned 
radio-frequency circuit to make the circuit tun 
able Over the police band with the same variable 
tuning means. 
Other features and advantages of our invention 

Will appear from the following description taken 
in connection with the accompanying drawings 
in which 

Fig. 1 is a circuit diagram of a radio receiver 
embodying our invention; 

Fig. 2 is a similar circuit diagram of the re 
ceiver of Fig. 1, showing in perSpective a pre 
ferred form of switching mechanism, and tuning 
coil units for the tuned circuits thereof; and 

Figs. 3, 4 and 5 are circuit diagrams showing 
modifications of certain of the tuned. Circuits of 
FigS. 1 and 2, and illustrating modifications of the 
invention. 

Referring to Fig. 1, one embodiment of our 
invention comprises a tuned radio frequency ann 
plifier which includes a vacuum tube f having 
an indirectly heated cathode 3, a control grid 5, 
a screen grid 7, a Suppressor grid 9, and an 
anode 2 f. The tuned input or selecting circuit 
23 for the vacuum tube comprises a radio 
frequency transformer 25 having a primary Wind 
ing 27 and a secondary Winding 29. The upper 
end of the primary Winding 27 is connected to 
an antenna 3, while the lower end of the Winding 
is connected to ground. 
The secondary Winding 29 is shunted by a vari 

able condenser 33 which is one unit of a gang 
condenser. Condenser 33 is shunted by a trim 
mer condenser 35 for use in "lining-up' the 
several tuned circuits in the usual manner. The 
tuned circuit thus formed is connected across 
the input electrodes of the vacuum tube by 
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2 
means of a conductor 37 connecting the upper 
end of the secondary winding 29 to the con 
trol grid 5, and a condenser 39 connecting the 
grounded lower end of the secondary winding 29 
to the cathode 3. 
The circuit as above described is tunable over 

the broadcast band. In order to make the radio 
frequency circuit 23 tunable over a higher fre 
quency range, in this case the above inentioned 
police band, a Switch 4 is provided for shorting 
a portion of the secondary winding 29. Another 
SWitch 43 is provided for shunting a second trim 
mer condenser 45 across the tuning condenser 
33 at the same time that the secondary portion 
29 is shorted, the condenser 45 being for the pur 
pose of 'lining-up' the turned circuits in the 
police band. 
The switch A3 performs an additional function 

in that, when closed, it connects a Sinall coupling 
Condenser 47 between the upper end of the pri 
mary Winding 27 and the upper end of the sec 
Ondary winding 29, the coupling condenser 47 be 
ing for the purpose of maintaining the transfer 
of energy from the primary Winding to the tuned 
circuit 23 at the desired value in the high fre 
quency or police band. 
The output circuit of the amplifier tube is 

coupled to the tuned input circuit 49 of the con 
bined detector and oscillator tube 5. 
The output circuit of tube may be traced 

from the anode 2 through the primary winding 
53 of a radio frequency transformer 55, and 
through a conductor 57 to a point of positive 
potential on the voltage divider 59 of the power 
supply 6 f. 
The tuned input or selecting circuit 49 for the 

first detector is similar to the tuned radio fre 
quency circuit 23 above described, and comprises 
the secondary winding 63 of the radio frequency 
transformer 55 shunted by a variable condenser 
65, which is one unit of the above-mentioned 
gang condenser. The tuning condenser 65 is 
shunted by the usual trimmer condenser St. 
The tuned input circuit 49 is coupled to the 

input electrodes of the detector by means of a 
conductor 69 which connects the upper terminal 
of the secondary winding 63 to the control grid , 
and by means of the coupling condenser 39 which 
Connects the lower end of the secondary Winding 
63 to the cathode 3. The connection through the 
coupling capacity 39 may be traced from the OWer 
end of the Secondary winding 63 through ground, 
through the condenser 39 and through the con 
ductors 75 and 77 to the cathode 3. 
A switch 79 is provided for short circuiting the 

lower portion of the secondary winding 63 for the 
purpose of making the input circuit 49 tunable 
over the high frequency range. Another Switch 
8 f is provided for shunting another trimmer 
condenser 83 across the tuning condenser 65 at 
the same time that the short circuiting Switch 
79 is closed. 
Also, when the Switch 8 is closed, a Small COU 

pling capacity 85 is connected between the up 
per end of the primary winding 53 and the up 
per end of the secondary winding 63 for provid 
ing the desired transfer of energy at the high 
frequencies. 
The proper negative biasis supplied to the grids 
5 and 7 of the amplifier and detector tubes, 

respectively, by means of the lower section 8T of 
the voltage divider 59, the cathodes 3 and 3 
being connected through conductors 5 and 7 
and a conductor 89 to a positive point near the 
lower end of the voltage divider and the grids 

2,069,518 
5 and 1 being connected through ground to the 
lower end of the Voltage divider. 
The detector electrodes, which are enclosed in 

the Sane container With the OScillator electrodes, 
comprise the cathode 73 and control grid 7, 
above referred to, a screen grid 9 and an anode 
93. Both the screen grid 9 and the screen grid 

of the radio frequency amplifier tube are 
Supplied with positive potential from a point on 
the voltage divider 59. They have a radio fre 
quency connection to ground through a bypass 
condenser 95. 
The anode 93 is connected to the upper end of 

the primary 9 of a tuned intern ediate fre 
quency transformer 99, the lower end of which is 
connected to a positive point on the voltage di 
wider 59 through a conductor O. The primary 
winding 97 and the primary winding 53 both have 
a radio frequency connection to ground through 
the bypass condenser 90. 
The oscillator electrodes consist of a control 

grid 03, an anode 95, and the cathode 73 which 
is common to the detector and OScillator. By 
utilizing a common cathode, the detector and 
Oscillator are coupled through the common elec 
tron stream. 
The frequency determining circuit of the oscil 

iator comprises an inductance coil Which is 
shunted by a variable condenser 9 and a fixed 
condenser connected in Series, the fixed con 
denser having a larger capacity than the 
maximum capacity of the variable condenSei (9. 
The variable condenser 9 is one unit of the 
above-mentioned gang condenser, and is variable 
simultaneously with the condensers 33 and 65 
by means of a common tuning control, as indi 
cated by the dotted line 3. 
The fixed condenser is employed in Series 

With the variable condenser 9 for the purpose 
of making the Oscillator “track' With the tuned, 
radio frequency circuits, as described in Carlson 
Patent No. 1,740,331, and forms no part of our 
invention. By “tracking' the oscillator With the 
tuned radio frequency circuits is meant SO ad 
justing the oscillator that its oscillations aiwayS. 
have a constant frequency difference from that 
to which the radio frequency circuits are tuned. 
The variable condenser f3 is shunted by a 

trimmer condenser 5 for lining-up the OScil 
lator With the tuned radio frequency circuits 23 : 
and 49 in the broadcast band. A switch is 
provided for shunting another trimmer condenser 
a 9 across the variable condenser 69 when the 
receiver is set to receive signals in the higher 
frequency band. 
The upper end of the inductance coil it is 

coupled to the oscillator control grid 33 through 
a coupling capacity 2 f, while the point between 
the fixed condenser and the variable con 
denser S is connected to the cathode T3 through 
ground, the bypass condenser 39, and the con 
ductors 5 and E. 
An oscillator grid leak resistor 23 is connected 

between the grid 3 and the cathode 8. 
The plate circuit of the Oscillator is coupled 

to the tuned grid circuit for producing Sustained 
oscillations by means of an inductance coil 25. 
The plate circuit of the oscillator may be traced 
from the plate i5 through the inductance coil 
25, and through a voltage reducing resistor f2. 
through conductor () to the Voltage divider 59. 
A radio frequency connection from the lower end 
of coil 25 to ground is provided by a bypass 
condenser 28. 
The oscillator tuned circuit and tuned radio 
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2,069,518 
frequency circuits 23 and 49 are so adjusted with 
respect to each other that in the broadcast band, 
the incoming signal beats with the fundamental 
frequency of the oscillator to produce a signal 
at an intermediate frequency, which in a pre 
ferred embodiment is 175 kilocycies. This inter 
mediate frequency output is transferred to the 
Second detector 29 by means of the tuned inter 
mediate frequency transformer 99. 
When receiving within the police band, all of 

the above-mentioned Switches are closed, where 
by the radio frequency circuits are tunable over 
the police band range and properly lined-up with 
the Oscillator. When receiving within this fre 
quency range, the second harmonic of the OScil 
lator is utilized. 
The relation between the tuned radio frequency 

circuits 23 and 49 and the oscillator, with the 
switches closed, is such that the incoming Signals 
beat with the second harmonic of the oscillator 
to produce the same intermediate frequency ai. 
produced in broadcast reception. 
In the particular embodiment being described, 

the second harmonic frequency of the Oscillator 
is always 175 kilocycles higher than the frequency 
to which the radio-frequency circuits 23 and 49 
are tuned when the switches are closed. With 
the switches open, the fundamental frequency of 
the oscillator is always 175 kilocycles higher than 
the frequency to which said circuits 23 and 49 
are tuned. 

In accordance with another embodiment of Our 
invention, the selecting circuit is so adjusted With 
respect to the oscillator that in the broadcast 
band the oscillator frequency is i75 kilocycles 
above the frequency of the selected Signal, while 
in the police band the harmonic frequency of 
the oscillator is 175 kilocycles below the Selected 
signal. This extends the range for police band 
reception while retaining, at the same time, the 
advantages of having the oscillator frequency 
higher than the signal frequency in the broadcast 
band. 
That the above-described adjustinent permits 

the reception of signals at a higheir frequency 
than permitted by the first-described adjustment 
is obvious since in the one case the Signal re 
ceived is 175 kilocycles above the harmonic fre 
quency, while in the other case the signal is 175 
kilocycles below it. As to the adjustment in the 
broadcast band, it is well known that, when en 
ploying a high intermediate frequency, it is dif 
ficult to make the oscillator cover the desired 
frequency range if it is adjusted to Oscillate at 
a frequency lower than that of the incoming 
signal. 
The circuit shown in Fig. 2 is the Sane as that 

shown in Fig. 1, with the present preferred form 
of radio frequency coil structure and Switch and 
trimmer condenser construction included therein. 
In the two figures, like reference numerals indi 
cate like partS. 

Referring to Fig. 2, the radio frequency trans." 
former 25 comprises a universal wound coil 2 
which forms the primary of the transformer. 
The secondary 29 of the transformer consists of 
four universal wound coils connected in Series 
and mounted below the primary coil 27. A tap 
connection 26 extends from a connection be 
tWeen two of the coils to permit Short circuiting 
the two lower universal wound coils when re 
ceiving in the police band range. 
The radio frequency transformer 55 is identi 

cal in construction with the transformer 25 above 
described. 

3 
The Switch structure for switching fron one 

frequency range to another comprises a base 
plate 3 having two end plates 33 and 35. 
Side members 37 and 39 of insulating materiai 
are fastened to the end plates 33 and 35 for 
supporting the Switches and police band trim her 
condenSerS. 
In order to prevent undesired capacity cou 

pling, the Switch structure is divided into sec 
tions by means of shielding plates is and 43 
which are supported from the base member 3 
and electrically connected thereto. They are 
also electrically connected to a grounded metal 
plate 45 on the outside of the side member 37. 
The first Section includes the short circuiting 

Switch 4 and the trimmer condenser switch 43 
of the first tuned radio-frequency circuit. The 
contact points 4 a. and 43d, of the Switches 4 
and 43, respectively, comprise strip elements riv 
eted to the Side member 39. The Switch arm 
46 of the short circuiting switch 46 of the short 

circuiting Switch 4f comprises a strip of Springy 
metal riveted to the Side member 3 and elec 
.trically connected to the grounded inetal plate 
45. The Switch arm 436 of the trimer con 

denser Switch 43 comprises a strip of springy 
metal riveted to the Side member 3. 
The trimmer condenser 45 is incunted on the 

side member 3 and comprises a condenser plate 
of flexible spring metal is positioned over the 
grounded plate 45 (which forms the other con 
denser plate) and insulated therefrom by means 
of a piece of mica, 49. The upper end of the 
trimmer condenser plate 47 is riveted to the 
side member 3 and electrically connected to 
the switch arim 436. The Spacing between the 
trimmer condenser plate 47 and the grounded 
plate A5 is made adjustable by means of a screw 
bolt 5 which is threaded into the Side member 
3. whereby the head of the screw bolt can be 
made to engage the condenser plate 47. 
The coupling condenser 47 is supported from 

the side members 3 and 39 and has one termi 
inal electrically connected to the switch arm 43 
and the other terminal electrically connected to 
a piece of strip metal 53 riveted to the side 
member 39. 

It Will be noted that the Switch contact point 
43a is a Small piece of metal so that although it 
is connected to the grid 5 at all times, it has 
no detrimental effect since the capacity to ground 
is very Small. 
The construction of the short circuiting Switch 

79, the trinner coindenser switch 8, and the 
coupling condenser 85 in the Second Switch Sec 
tion is the Same as the corresponding elements 
in the first Section. 
The third section includes only a trimmer con 

denser 9 which is connected in the oscillator 
circuit, and its SWitch 7. The construction of 
the trimmer condenser 9 and the Switch f T 
is the Sane as that of the trimmer condensers 
and switches in the other sections. 

All of the switch arms are moved upwardly to 
close the Switches simultaneously when a shaft, 
55 is rotated. A knob 5 is provided for ro 

tating the shaft. Shaft 55 is journaled in the 
end plates 33 and 35 and has a fiat strip 59 
of insulating material fastened thereon and so 
positioned with respect to the Switch arms that 
When the Switches are Open, the Switch arms are 
resting against the flat Side of the strip. When 
the shaft 55 is given a quarter turn, the edge of 
the strip 59 is brought into contact with the 
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switch arms to force them upwardly and close 
all the Switches. 

It will be evident that, since the rotors of Con 
densers 33, 65 and f C9 are units of a gang Con 
denser and mounted upon a common shaft for 
simultaneous rotation, the radio-frequency and 
oscillator circuits must be “lined-up' for both of 
the frequency ranges. That is, in both frequency 
ranges the radio-frequency circuits 23 and 49 
must always be tuned to the same frequency; 
in the broadcast band, the fundamental fre 
quency of the oscillator must always be 175 kilo 
cycles above the frequency to which circuits 23 
and 39 are tuned, and in the police band the 
second harmonic of the oscillator must all WayS 
be i75 kilocycles above the frequency to which 
circuits 23 and 49 are tuned. 
The method by which the circuits are “lined 

up' is as follows: Before the receiver is assembled 
the condensers 33, 65 and 9 are adjusted in the 
usual manner to make them of equal capacity at 
all settings of the rotors. The transformer Sec 
ondaries 29 and 65 are compared with a Standard 
coil before assembly and so adjusted that they 
Will have the same inductance Value.S. 

In accordance with one feature of our inven 
tion, the secondary coils 29 and 63 are adjusted 
as follows: Taking secondary 29 as an example, 
the two lower universal wound coils are short 
circuited and the two upper universal Wound coils 
of secondary 29 are compared with the standard 
inductance coil for the police band and the colm 
bined inductance of these two coils brought to 
the correct value by adjusting the Spacing be 
tween them. 

Next the short-circuit is removed from the 
two lower coils and the four coils of Secondary 
29 are compared with the Standard inductance 
coil for the broadcast band. The combined in 
ductance of the four coils is brought to the Cor 
rect value by adjusting the spacing between the 
two lower coils by moving the lowest coil, the 
spacing of the previously adjusted two upper 
coils remaining unchanged. 

It will be seen that by following the above 
described procedure, the second adjustment of 
the secondary coil inductance does not materially 
affect the first or police band adjustment be 
cause the cois involved in the second adjustment 
are short-circuited during operation over the po 
lice band. While the procedure has been de 
scribed as applied to coils having concentrated 
windings, it will be understood that it may be 
applied equally well to Solenoid coils where Sec 
tions of a coil winding are Spaced apart to per 
mit adjustment of the inductance. 
The “line-up' is completed after the receiver 

is assembled by opening all the Switches and 
setting the tuning condensers 33, 65, and 09 
near the minimum capacity position, adjusting 
the trimmer condensers 35 and 67 until the radio 
frequency circuits 23 and 49 are tuned to the 
same frequency, and adjusting trimmer Con 
denser if 5 until the oscillator frequency is 75 
kilocycles above the frequency to which circuits 
23 and 49 are tuned. This completes the "line 
up' for the broadcast band. 
Next the “line-up' for the police band is com 

pleted by closing all the Switches (by giving knob 
57 a quarter turn) and adjusting the trimmer 

condensers 45 and 83 until circuits 23 and 49 are 
tuned to the same frequency. The trimmer con 
denser 9 is then adjusted until the second har 
monic of the oscillator is 175 kilocycles above the 
frequency to which circuits 23 and 49 are tuned. 

2,069,518 
From the foregoing, it will be apparent that 

the receiver may be "lined-up' accurately for 
both frequency bands and that the "lining-up' 
operation for one frequency band does not affect 
the “line-up' for the other frequency band. 

Referring to Fig. 3, there is shown a modified 
tuned radio frequency circuit which may be uti 
lized in place of the circuit shown in Figs. 1 and 2, 
for obtaining a more exact line-up between the 
oscillator and radio frequency circuits at the 
higher frequencies. The circuit is the same as 
that shown in Fig. 1, (like reference numerals 
indicating like parts), except that a fixed Con 
denser f6 is connected in series with the tuning 
condenser 33 and shunted by a Switch 63, which 
is closed when receiving within the broadcast 
band and open when receiving within the police 
or high frequency band. 
The condenser 6 preferably is given a capac 

ity which is larger than the maximum capacity 
of the tuning condense (approximately twice 
as large, for example) and is utilized to provide 
more exact line-up of the radio frequency cir 
cuits with the second harmonic of the oscillator 
at the lower frequency end of the police band. 
Another form of tuned radio frequency circuit 

Which Ylay be utilized in place of the One shown 
in FigS. i and 2 is the circuit shown in Fig. 4. 
In these figures the Same reference numerals 
indicate like parts. In Fig. 4, the circuit in 
cludes a separate set of Secondary Windings for 
each frequency range. The secondary coils f 65 
and f6, which comprise the secondary winding 
A 69 for the police band, are mounted above the 
primary coil and shunted by a trimmer con 
denser 3 and a short circuiting switch 5. 
The secondary coils 7, 9 and 84, which 

comprise the Secondary winding 82 for the 
broadcast range, are located below the primary 
Wiinding and are shunted by a short circuit 
ing Switch 83. 
The lower ends of secondary windings 59 and 

(82 are connected to ground as indicated by the 
conventional symbol 85. The upper ends of the 
secondary windings 69 and 82 are connected 
to the switch points 8 and 89, respectively, so 
that a tuning condenser 33, shunted by the us 
ual trimmer condenser 35, may be connected 
across either One of the secondary windings by 
means of the Switch arm 93. 
vent undesirable absorption of energy, the 
SWitches are So arranged that when one second 
ary Winding is in use, the other Secondary wind 
ing is short circuited. 

In order to provide the desired transfer of en 
ergy when receiving in the high frequency range, 
a coupling condenser 8 is connected between 
the antenna, 3 and the upper end of the secondary 
winding 69, by means of a switch 95. 
The above-described circuit, and, in particular, 

the circuit shown in Figs. 1 and 2, may be modi 
fied to permit both more exact tracking of the 
Oscillator and the radio frequency circuits, and 
the utilization of automatic volune control as 
shown in Fig. 5. In these figures, like reference 
numerals indicate like parts. 

Referring to Fig. 5 it will be seen that the tuned 
radio frequency annplifier circuit of the receiver 
differs from that shown in Fig. in that a block 
ing condenser 95 is inserted in the connection 
between the lower end of the coil 29 and the 
connection to ground to permit application of a 
volume control bias to the grid of the tube. 
The Volume control bias is applied to the grid 

through a resistor 94 which is connected to any 
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2,069,518 
Suitable source of automatic volume control bias 
as indicated by the legend. A suitable constant 
bias for the grid is Supplied in a conventional man 
ner by means of the resistor 98 in the cathode 
Circuit. 

Instead of shorting the lower portion of coil 
29 directly through the Switch 4, it is shorted 
With respect to radio frequency energy through 
the condenser 96 and a series tracking condenser 
97. When the switch 47 is closed, the condenser 

| 96 is in series with the tuning condenser 33 and 
functions the same as condenser 6f in Fig. 3 and 
condenser in Fig. 1. 
By connecting the Series tracking condenser in 

Series with the short-circuiting Switch as shown 
in Fig. 5, the addition of an extra Switch is avoid 
ed. This Will be seen from a comparison of FigS. 
3 and 5. 
By employing our invention, a Small receiver 

may be made tunable over a wide range in a high 
frequency band as well as tunable Over the usual 
broadcast band, merely by the addition of a few 
Small condensers and Switches. Because of the 
Small size and the Small number of the additional 
parts required, such a multi-range receiver is com 
pact and only slightly more expensive to manu 
facture than a receiver tunable over the broad 
cast band only. 

Also, our invention makes it possible to 'line 
up' the tuned radio frequency circuits and the 
Oscillator over the different frequency bands just 
as easily as the several circuits are “lined-up' for 
one frequency band. This feature is of great in 
portance in obtaining economical assembly of the 
receivers. 
Warious modifications, other than those de 

scribed, may be made in our invention without 
departing from the spirit and scope thereof, and 
We desire, therefore, that only such limitations 
shall be placed thereon aS are necessitated by 
the prior art, and set forth in the appended 
claim.S. 
We claim as Our invention: 
1. The method of adjusting the tunable cir 

cuits of a radio receiver for Simultaneous tuning 
adjustment by a tuning control means common 
to said circuits, one of Said circuits including an 
inductance coil Wound in at least four sections, 
Said method including the Steps of short-circuit 
ing two of Said Sections and adjusting the in 
ductive relation between the remaining two sec 
tions until they have a combined predetermined 
inductance value, and removing Said short-cir 
cuit and adjusting the inductive relation between 
said two remaining coil sections until all the sec 

5 
tions of said coil have a Second combined prede 
termined value. 

2. The method of adjusting the tunable circuits 
of a radio receiver for simultaneous tuning Con 
trol, one of said circuits including an inductance 
Coil wound in at least four Spaced sections, said 
method including the steps of short-circuiting two 
Of Said Sections and adjusting the Spacing between 
the remaining two coil sections until they have 
a combined predetermined inductance value, and 
removing said short-circuit and adjusting the 
spacing between said remaining two coil sections 
until all of the sections of said coil have a second 
combined predetermined inductance value. 

3. In a superheterodyne receiver having a tun 
able radio-frequency circuit and an oscillator hav 
ing a tunable circuit, Said radio-frequency cir 
cuit including an inductance coil, means for short 
circuiting a section thereof, and a trimmer con 
denser, the method of lining-up said tunable cir 
cuits for obtaining a desired intermediate fre 
quency throughout two frequency ranges by the 
operation of a single tuning control common to 
Said tunable circuits, which method comprises the 
steps of lining-up said tunable circuits for one 
of said frequency ranges with all of said induc 
tance coil included in said radio-frequency cir 
cuit, and then short-circuiting said coil section, 
connecting said trinner condenser acroSS Said 
inductance coil, and lining-up said tunable cir 
cuit for the other of Said frequency ranges by 
adjusting said trimmer condenser. 

4. In a radio receiver, a plurality of tunable 
selecting circuits connected in cascade, each Se 
lecting circuit comprising an inductance coil 
shunted by a variable tuning condenser, a trimmer 
condenser connected in parallel with each tuning 
condenser, additional trimmer condensers, one for 
each of said tuning condensers, a couping con 
denser aSSociated With each Selecting circuit, and 
a simultaneous control means for short-circuit 
ing a portion of each of said inductance coils, for 
connecting said additional trimmer condensers 
across said tuning condensers and for connecting 
said coupling condensers to Said selecting circuits. 

5. A radio receiver according to claim 4 chair 
acterized in that said simultaneous control means 
comprises a unitary Switch Structure consisting of 
a plurality of electrostatically shielded switch sec 
tions, each Section including the Switches and the 
additional trimmer condenser for one of said Se 
lecting circuits, said additional trimmer condens 
er being an integral part of Said Switch structure. 
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