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Wireless (Australasia) Limited, Sydney, New 
South Wales, Australia, a company of New 
South Wales 

Application April 11, 1941, Serial No. 388,040 
In Australia, April 12, 1940 

(CI, 250-20) 13 Cairns. 

This invention relates to fine tuning Systems 
for radio receivers or amplifiers and more par 
ticularly to bandspread tuning Systems for super 
heterodyne receivers. 

In multi-band receivers it is customary to pro 
vide a main tuning condenser having a ratio of 
maximum capacitance to minimum capacitance 
Sufficiently great that When considered in rela 
tion to Stray capacities, a frequency-ratio of ap 
proximately 3:1 is provided. By way of example, 
the ratio of maximum frequency to minimum fre 
quency in the medium-frequency broadcast band, 
540 kilocycles to 1600 kilocycles, is approximately 
2.96:1. Since, moreover, multi-band switching is 
customarily achieved by Switching different coils 
acroSS the same main tuning condenser, it foll 
lows that substantially the same frequency-ratio 
is obtained in each frequency band and that the 
difficulties of manual tuning become progressively 
greater as the mean frequency of the band is in 
Creased. 
In order to overcome this tuning difficulty it is 

known to insert, in series with the main tuning 
Condenser, a fixed padding condenser which acts 
to reduce the capacitance-ratio of the main tun 
ing Condenser and hence to restrict the fre 
quency-ratio. Again, it is known to provide a 
Second, bandspread, manually operated tuning 
control to give fine tuning. In a simple band 
Spread arrangement, a variable condenser of 
Small capacitance-ratio is shunted across the 
main tuning condenser, and, by Suitable choice 
of the relative capacitances of the main and of 
the bandspread tuning condensers, it is feasible 
to arrange that a portion of the frequency-band 
covered by the main tuning condenser, for ex 
ample that corresponding to a change in setting 
Of the control of 1 degree of rotation, is spread 
to Say 10 degrees of rotation of the separate 
bandspread control. 

Nevertheless, it is known that the simple band 
Spread System does not give satisfactory results 
because the effectiveness of the control varies 
widely with respect to the capacitance, i. e., the 
Setting, of the main tuning condenser. It has 
therefore been found necessary to devise more 
elaborate band-spread tuning arrangements, par 
ticularly for communication receivers wherein a 
high quality of performance is required, which, 
however, increases the complexity and the cost 
of the tuning system. In particular, a tuning 
System of the prior art may comprise three vari 
able condensers associated with each tuning coil 
in the receiver, namely a main tuning condenser, 
a bandspread tuning condenser and thirdly a 
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variable padding condenser functioning to equal 
ise the effectiveness of the bandspread tuning 
condenser over the frequency band covered by 
the main tuning condenser. Again it is found 
that, on attempting to assemble a plurality of 
combinations of the three condensers into ganged 
mechanically uni-controlled condenser aSSen 
blies, the condition then arises that it is not elec 
trically feasible to provide a common earthed 
rotor spindle for the band-spread tuning assen 
bly and/or for the main tuning assembly, where 
as the common earthed rotor spindle is a desir 
able feature and is, in fact, Substantially uni 
Versal in modern ganged condenser assemblies 
used for main tuning. 
In Order to OWercome the abOWe Stated difficul 

ties, the present invention provides improve 
ments in tuning arrangements for radio signalling 
apparatus comprising a plurality of tuning coils, 
each of said coils being shunted by a series 
Connected combination of a main tuning con 
denser and a band-spread tuning condenser, uni 
control means for said main tuning condensers, 
additional and independent uni-control means 
for Said band-spread tuning condensers and 
means for connecting the junction points of said 
series connected condensers to a point of Sub 
Stantially Zero radio frequency potential. 
The invention further provides improvements 

in tuning arrangements for radio signalling ap 
paratus comprising a plurality of tuning coils, 
each of Said Coils being shunted by a series-con 
nected combination of a main tuning condenser 
and a fixed padding condenser, mechanical uni 
control means for said main tuning condensers, 
bandspread tuning condensers connected across 
said fixed padding condensers, additional and in 
dependent mechanical uni-control means for said 
bandspread tuning condensers and means for 
equalising the radio frequency potentials of the 
junction points of said main tuning condensers 
and said fixed padding condensers. 

In carrying the present invention into effect the 
tuning arrangements preferably comprise a main 
tuning dial which operates, by mechanical uni 
control, an assembly of main tuning condensers 
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and a bandspread tuning dial which operates by 
additional mechanical uni-control an assembly 
of band-Spread tuning condensers. The two con 
denser assemblies, namely, the main tuning and 
bandspread, are identical and each assembly com 
prises a common earthed rotor spindle to which 
all of the rotor plates are attached in combina 
tion with a plurality of insulated sections of 
stator plates, there being one section of stator 

  



2 
plates per condenser assembly corresponding with 
each tuning coil in the receiver. 
An additional feature of the invention is that 

a combination of a bandspread tuning condenser 
and its associated fixed padding condenser fulfills 
the additional function of automatic volume con 
trol (A. W. C.) filter condenser. Again the said 
combination, in another application, fulfills the 
function of anode decoupling condenser. 

It is important to notice that, whereas the 
tuning arrangements of the prior art required the 
previously mentioned combination of three Wari 
able condensers in order to provide effective 
bandspread control independently of the setting 
of the main tuning control, the present invention 
utilises only two variable condensers in comina 
tion with a fixed padding condenser. Neverthe 
less it is found that the effectiveness of the band 
Spread control varies only slowly with respect to 
capacitance variation of the main tuning con 
denser, and, moreover, the sense of variation of 
the effectiveness of the bandspread control has 
the desirable feature that the bandspread control 
is slightiy more effective to vary the tuning at 
the low-frequency limit of a main tuning band 
than at the high-frequency limit. This feature 
acts to reduce loss of sensitivity, which would 
otherwise result at the high frequency limit of 
the band due to errors in alignment of the cas 
Caded tuned circuits, if the effectiveness of the 
band Spread were the same over the whole band 
or greater at the high frequency limit than at the 
low frequency limit. 
In order, however, that the invention may be 

more readily understood, reference Will now be 
made to the drawings accompanying the pro 
visional Specification and in which 

Figure 1 illustrates a typical circuit of portion 
of a radio receiver embodying one way of car 
rying out the invention; 

Figure 2 illustrates the action of the band 
Spread tuning condenser; 

Figure 3 illustrates the dependence, on the set 
ting of the main tuning dial, of the bandspread 
action, and 

Figure 4 illustrates the dependence, on the 
value of the fixed portion of the bandspread 
Condenser, of the bandspread action. 

Figure 5 is a curve illustrating capacitance 
Variation of bandspread tuning condenser in re 
lation to the angular setting of the band spread 
tuning dial while Figure 6 illustrates capacitance 
variation of the main tuning condenser in rela 
tion to the frequency setting of the main tuning 
dial. 

Referring now to Figure 1, there is illustrated 
a portion of a Superheterodyne receiver which 
comprises aerial , primary coil 2, and earth 3. 
Radio-frequency signals are passed from primary 
coil 2 to Secondary coil 4, one terminal of the lat 
ter being connected to control grid 3 in radio 
frequency amplifying valve and the other ter 
minal through filter resistance 0 to the custom 
ary automatic volume control (A. W. C.) System 
(not shown). Coil 4 is tuned to the frequency 
of the incoming signals by the combination of 
CondenserS5, 6, 7 and 8 of which the main tuning 
condenser 6 is connected between the earth point 
9 or receiver chassis and the junction point of 
coil 4 and grid 3. 
Trimming condenser 5 is shunted directly 

across the main turning condenser 6 While the 
bandspread tuning condenser 7 is connected be 
tween earth point 9 and the junction point of 
coil 4 and A. W. C. filter resistance 9. Fixed 
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2,288,236 
padding condenser 8 is shunted directly across 
bandspread condenser 7. 
In radio-frequency amplifying valve , cath 

Ode 2 is connected to earth through cathode 
bias resistor 8 shunted by by-pass condenser 9. 
Screen grid 4 is connected to a source of posi 
tive Screen supply voltage, grid 5 is a suppressor 
grid and anode 6 is connected through lead 7 
to one terminal of tuned-anode coil 24, whose 
other terminal is connected through decoupling 
resistor 2 to a source of positive anode supply 
Woltage. 

Coil 24 is tuned to the frequency of the incom 
ing signals by the combination of condensers 25, 
26, 27, 28 and 30 of which grid blocking con 
denser 30 is connected between lead if and con 
trol grid 33 in mixer valve 3 . The capacity of 
Condenser 39 is large compared with that of con 
densers. 25, 26, 27 or 28 whereby condenser 30 
has negligible effect on the tuning of coil 24. 
The main tuning condenser 26, which is me 
chanically uni-controlled with condenser 6, is 
Connected between earth point 29 and the junc 
tion point of condenser 3i) and control grid 33. 
Trimming condenser 25 is shunted directly across 
Condenser 26, which the bandspread condenser 
2, which is mechanically uni-controlled with 
Condenser 7, is connected between the earth point 
29 and the junction point of coil 24 and decou 
pling resistance 2 . Fixed padding condenser 
28 is shunted directly across bandspread con 
denser 2. 
In mixer Valve 3f, cathode 32 is connected to 

earth through cathode bias resistor 22 shunted 
by by-pass condenser 23. Control grid 33 is 
Connected through grid leak 28 to the customary 
A. W. C. System (not shown). Screen grids 34 
are connected to a source of positive screen po 
tential, Suppressor grid 35 is connected to cath 
Ode 32 and anode 3 S is connected through lead 
37 to the output intermediate-frequency trans 
former comprising primary winding 55 tuned by 
Condenser 56 and coupled to secondary winding 
57 tuned by condenser 58. One terminal of pri 
mary Winding 55 is connected to the source of 
positive anode Voltage while output terminals 59 
and 60 cf Secondary winding 57 are connected 
to an intermediate-frequency amplifier, followed 
by the customary detector, associated A. W. C. 
System, audio-frequency amplifier, output valve 
and reproducer (not shown). 

Injector grid 38 in valve 3 is connected by 
lead 42 to control grid 53 in oscillator valve 5 
having its cathode 52 earthed and its anode 54 is 
connected through shunt-feeding resistor 50 to 
the Source of positive anode potential. Anode 54 
is also connected to one terminal of tuned anode 
OScillator coil 44 the other terminal of the latter 
being connected through oscillator-padding con 
denser 43 to the high potential (radio-frequency) 
terminal of bandspread condenser 47. 

OScillator coil 46 is tuned by the combination 
of Condensei's 43, 45, 46, 47 and 48 of which the 
main tuning condenser 46 is mechanically uni 
Controlled with condensers 6 and 26, while the 
bandspread tuning condenser 47 is mechanically 
uni-controlled with condensers and 27. Tun 
ing condenser 46 is connected between earth 
point 49 and the junction point of coil 44 and 
anode 54, while bandspread condenser 47 is con 
nected between earth point 49 and Oscillator 
padding condenser 43, as previously mentioned. 
Trimming condenser 45 is shunted directly across 
tuning condenser 46 while fixed padding con 

  



2,288,236 
denser 48 is shunted directly acroSS bandspread 
Condenser 4. 

Coil AA is magnetically coupled to grid coil 4, 
one terminal of which is earthed. The Cther 
terminal of grid coil 4 is connected through 
blocking condenser 39 to control grid 53 which 
is connected to earth through grid leak 40. 
In a preferred embodiment of the invention, 

main tuning condensers 6, 26 and 6 comprise 
three Sections of a ganged mechanically uni 
COIntrolled multiple condenser of the type, Corn 
prising a common earthed rotor Spindle, Well 
known to those skilled in the art, while band 
Spread condensers , 22 and comprise three 
Sections of a similarly ganged mechanically uni 
controlled multiple condenser of Construction 
identical With that of the COmbination of main 
tuning condensers 6, 26 and 46. 
Turning now to the method of operation of 

the apparatus illustrated in Figure 1, Suppose, by 
Way of example, that R. F. Signals at a frequency 
of 15 megacycles are picked up in aerial and 
are selected in tuned secondary coil 4, amplified 
in radio-frequency amplifying valve and 
passed to tuned-anode coil 24. The Selected 
radio-frequency Voltage appearing acroSS tuning 
condenser 23 is applied to mixer valve 3 , and, 
On accouint of the injection of OScillator Voltage 
from valve through lead 42 at grid 38 at a 
frequency of 5,455 kilocycles, the Output Signals 
at anode S5 are at the required intermediate 
frequency of 455 kilocycles to Which interme 
diate frequency coils 55 and 57 are tuned. Up 
to this point the Operation of the apparatus 
follows customary superheterodyne practice in 
Which the frequency of the Oscillations generated 
by Oscillator valve is designed to be greater than 
that of the incoming signal by the difference 
frequency of 455 kilocycles, independently of the 
Setting of the Uni-controlled turning condensers 
6, 28, and 46. This result is customarily achieved 
by proper design of the ratio of the inductance 
of coils 24 and 44, of the ratio of trimming con 
densei's 25 and 45, and of the value of the Oscil 
lator-padding condenser 43. 
According to the invention, however, the ap 

paratus illustrated in Figure 1 also includes the 
ganged uni-Controlled bandspread turning Con 
densers 7, 22 and , shunted respectively by the 
fixed-padding condensers 8, 28. and 48. The 
method of operation of the bandspread tuning 
System is further illustrated in Figures 2, 3 
and 4. a 

In Figure 2, the abscissae represent the set 
ting of the bandspread dial attached to the uni 
controlled condensers , 2 and & While the 
ordinates represent the increase of frequency, 
neaSured in kilocycles, With respect to the fre 
quency of 15 megacycles to which the receiver 
has been tuned by Suitable adjustment of the 
main tuning dial aSSociated With the uni-con 
trolled main tuning condense's 6, 2 and 6. 
Wien the setting of the bandspread dial is at 
Zero degrees and the main dial is set to the 
mark 15 megacycles, the receiver is tuned to a 
frequency of 15 megacycles. On adjusting the 
Setting of the bandspread dial, however, to 60 
degrees, the receiver tuning is changed by an 
amount of approximately 280 kilocycles accord 
ing to the results plotted in Figure 2, and the 
receiver is then tuned to a frequency of 15,280 
kilocycles. Correspondingly, with the main tun 
ing dial set to the mark at 15 megacycles and 
the bandspread dial turned completely through 
180 degrees, the tuned frequency is increased by 
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3 
approximately 480 kilocycles to 15,480 kilocycles. 
It is therefore apparent that the action of the 
bandspread dial is to give uni-controlled adjust 
ments to the tuning of the three coils 4, 24, and 
A4, and thus to provide fine tuning of the re 
ceiver, Without the loss of Sensitivity Which Would 
otherwise occur with only one of the three coils 
tuned by the bandspread System. 
Again in Figure 2 it is to be noted that alterna 

tive abscissae have been illustrated, the effect 
being that the curve shown in this diagram is 
actually the combination of two co-incident 
curves. One of the two said curves has been de 
scribed, as illustrating the dependence, On the 
angular setting of the bandspread tuning dial, of 
the increase in the frequency of the main tuning 
dial. 
The other of the tWO co-incident curves illus. 

trates the dependence on the capacitance varia 
tion of the bandspread tuning condenser, of the 
Sane frequency increase in the main tuning dial. 
it Will immediately be apparent that the com 
parisCn of the alternative sets of abscissae pro 
Wides, in effect, a measure of the law of ca 
pacitance variation of the bandspread tuning 
condenser with respect to the angular setting 
of the bandspread dial and that such law of 
Variation is Similar to that of a straight-line 
frequency condenser, such as is customarily used 
as a main turning condenser. This comparison 
is illustrated directly by the curve in Figure 5 
Which shows the law of capacitance variation of 
the bandspread tuning condenser with respect 
to the angular setting of the bandspread dial. 
Again it is to be pointed out that the experi 
mental conditions corresponding to Figure 2 in 
clude a Value of capacitance of fixed-padding 
condenser 8 of 880 micro-microfarads, with sim 
ilar Values for condensers 28 and 48. The value 
of trimming capacity 5, including stray capac 
ities, the minimum capacity of the condenser 6 
and the input capacity of valve , is 100 micro 
microfarads, with a similar value for condenser 
25. The value of condenser 45 is, as is customary 
in Superheterodyne oscillator circuits, slightly 
greater than that of condenser 5. The setting 
of the main tuning dial is at 15 megacycles, the 
band covered by the main tuning dial is from 10 
negacycles to 20 negacycles, and the law of ca- . 
pacitance variation of the main tuning condenser 
With respect to the angular setting of the main 
tuning dial is identical with that, which may 
readily be deduced from the comparison of the 
alternative sets of abscissae illustrated in Fig 
Ure 2, of the bandspread tuning condenser with 
respect to the angular setting of its tuning dial. 
The foregoing numerical data, indicate that one 

function of the combination of condensers 7 and 
8 is to restrict the frequency band of the main 
tuning dial to 10-20 megacycles, i.e., a frequency 
ratio of 2:1, whereas the capacitance variation 
of main tuning condenser 6 is customarily such 
as to give a frequency ratio of approximately 3:1. 
Such a restriction of the frequency ratio is de 
sirable in the high-frequency ranges of a com 
munication receiver, in order to maintain the 
Sensitivity approximately constant throughout 
each range, but it is to be noted that the fre 
quency ratio may readily be increased, or de 
Creased, from the amount chosen in this example simply by making appropriate adjustments to 
the capacitances of condensers 5 and 8, and to 
the corresponding condensers associated with 
Coils 24 and 44. 
Turning now to Figure 3, the abscissae repre 

  



4. 
sent in megacycles the frequency scale of the 
main tuning dial, associated with uni-controlled 
tuning condensers 6, 26 and 46 while the Ordi 
nates represent in kilocycles... the total value of 
the band-spread, that is to say, the total change 
in tuning frequency corresponding with the 
action of changing the setting of the band 
Spread tuning dial, associated with uni-con 
trolled bandspread tuning condensers 7, 27 and 
47, from Zero degrees to 180 degrees. The corre 
Sponding capacitance variation of the band 
Spread tuning condensers has previously been 
considered in relation to Figure 2 from which it 
is apparent that the effectiveness of the band 
Spread system varies only slowly with respect to 
the angular setting of the main tuning dial. 
This effect is further illustrated in Figure 3 by 
the provision of an alternative Set of abscissae by 
Which the curve also expresses the relation be 
tWeen the total value of the bandspread in kilo 
cycles and the capacitance variation of the main 
tuning condenser measured in micro-micro 
farads. A comparison of the alternative sets of 
abscissae in this diagram provides, in effect, a 
measure of the law of capacitance variation of 
the main tuning condenser With respect to the 
frequency calibration of the main tuning dial, 
whereby it is apparent that the electrical char 
acteristics of the main tuning condenser are such 
as are customarily found in the straight-line 
frequency type of variable condenser used for 
main tuning in Superheterodyne receivers. This 
comparison is illustrated directly by the curve in 
Figure 6 which shows the laW of capacitance 
variation of the main tuning condenser With re- : 
spect to the frequency Scale of the Ilain tuning 
dial. 
By way of example, at a main tuning fre 

quency of 20 megacycles, when the capacitance 
of the main tuning condenser 6 has its minimum 
value, the total value of the bandspread is ap 
proximately 340 kilocycles. On the other hand, 
at the low-frequency limit of the band, 10 mega 
cycles, when the capacitance of Condenser 6 has 
been increased by 420 micro-microfarads, the 
total value of the bandspread is approximately 
680 kilocycles. This slow variation in effective 
ness of the bandspread system, with respect to 
variations in the setting of the main tuning dial, 
is a desirable feature in communication receivers 
because it is then possible to obtain fine tuning 
independently of the frequency of the signals to 
be received. 

It is also important to notice that the slope of 
the curve plotted in Figure 3 is such that the 
total value of the bandspread decreases as the 
main tuning frequency is increased. This effect 
is found to have the practical advantage that, 
at the high-frequency limit of the band, i. e., 80 
megacycles, errors in alignment of the tuned cir 
cuits associated with coils 4, 26 and 44 are of 
less importance with respect to loSS of receiver 
sensitivity than if the amount of bandspread at 
this frequency were relatively large. At this 
point it is convenient to consider the relative 
values of condensers 8, 28 and 48, shunted across 
bandspread condensers 7, 27 and 47 respectively. 
It is possible that exact alignment of the tuned 
circuits, including coils 4, 24 and 44 Cannot 
readily be achieved in practice independently of 
the settings of both the main and the band 
spread tuning dials, and in particular it is 
probable that exact equality between the capaci 
tances of fixed-padding condensers 8, 28 and 48 
is not desirable if perfect alignment is to be 
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2,288,236 
achieved. Nevertheless it is convenient in prac 
tice to specify identical units for bandspread 
condenser's 7, 27 and 47 and equal capacitances 
for fixed-padders 8, 28 and 48, in order to simpli 
fy the design construction and testing of the 
apparatus. It then follows that alignment errors, 
With the associated losses in sensitivity and 
signal-image ratio, are considerably reduced in 
accordance With the invention, on account of 
the Sense of Variation of band-spread action with 
respect to variation in main tuning frequency, as 
illustrated in Figure 3. 

It is to be noted that the results plotted in 
Figure 3 correspond with the experimental con 
ditions of Figure 2, i. e. the value of trimming 
condenser 5, including various Stray capacities 
is 100 micro-microfarads, the value of fixed 
padder 8 is 880 micro-microfarads, and the laws 
of the capacitance variation of the main tuning 
and band Spread tuning condense's With respect 
to their respective angular tuning dial settings 
are identical. Corresponding values apply to 
condensers 25, 45, 28, 48, 26, 46, 27, 47, with the 
exception that trimming condenser 45 has 
slightly greater capacitance than condenser 25, 
as previously noted. 
Turning now to Figure 4, the ordinates rep 

resent the total value in kilocycles of the band 
spread, that is to say the total increase in main 
tuning frequency produced by a rotation of the 
bandspread dial from zero degrees to 180 de 
grees, while the abscissae correspond with the 
capacitance in micro-microfarads of fixed-pad 
ding condensers 8, 28 or 48. The capacitance 
of trimming condenser 5, 25 or 45 is, as pre 
viously, 100 micro-microfarads when the value 
of condenser 8 is 880 micro-microfarads, in order 
to restrict the frequency ratio to 2:1. For other 
values of fixed-padding condenser 8, as plotted 
in Figure 4, the capacitance of trimmer 5 has 
been adjusted to a value such that, independ 
ently of the capacitance of fixed-padder 8, the 
frequency ratio of the main tuning dial is al 
ways 2:1. It follows that the results plotted in 
Figure 4 indicate, independently of other factors, 
the law of variation of the effectiveness of the 
bandspread system. With respect to changes in 
the value of the fixed-padder 8 shunted across 
bandspread tuning condenser 7. It is therefore 
apparent that the selection of an appropriate 
value of shunt capacity 8 makes it possible to 
vary the amount of bandspread as desired, large 
values of capacity 8 having the effect of re 
stricting the amount of bandspread action and 

5 small values of fixed-padder capacity giving 
large variations of tuning With respect to the 
Setting of the bandspread dial. 
The results plotted in Figure 4 correspond with 

those of Figures 2 and 3, i. e., the laws of capac 
itance variation of the main tuning and the 
bandspread tuning condensers with respect to 
their respective angular tuning dial Settings, are 
identical with those previously discussed in re 
lation to Figures 2 and 3 and the curve in Figure 
4 corresponds with a setting of the main tuning 
dial of approximately 15 megacycles. 

Reverting now to Figure 1, it has been pointed 
out that, although the principal function of the 
combination of bandspread tuning condenser 7 
and fixed-padder 8 is to give fine tunung, i. e., 
bandspread action, the combination also has the 
desirable effect of restricting the frequency ratio 
of the main tuning dial. 

It is also to be pointed out that the same 
combination fulfills still further functions and, 
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correspondingly, reduces the number of compo 
nents customarily required in the apparatus. By 
Way of example, the combination of condensers 
7 and 8 in Figure 1 replaces the A. W. C. filter 
condenser which is customarily connected be 
tween earth point 9 and the junction point of 
coil 4 and A. W. C. filter resistance G. Alter 
natively in Figure 1 it is feasible to remove the 
connection between components f and A as 
Shown and to feed the A. W. C. bias voltage 
through a resistance (not shown) directly to 
control grid 3. In this latter case the con 
bination of condensers 7 and 8 fulfills the func 
tion of the isolating condenser which would thei) 
be required in order to prevent the control grid 
3 being short-circuited directly to earth, with 
respect to direct currents, through coil A. Again 
in Figure 1 it is to be noted that the combina 
tion of condensers 2 and 28 also fulfills the 
function of the anode decoupling condenser 
which is customarily connected between earth 
point 29 and the junction point of coil 2 and 
anode decoupling resistor 2. Turning to the 
Oscillator circuit in Figure 1, it is sometimes feas 
ible to dispense with oscillator-padding con 
denser 43, for example in a frequency band in 
which the ratio of the incoming signal frequency 
to the intermediate-frequency is a large quantity. 
In such cases the combination of condensers 4 
and 48 then fulfills the function of an isolating 
condenser to prevent the positive terminal of the 
source of anode voltage from being short-cir 
cuited directly to earth, with respect to direct 
currents, through coil & 4. Superheterodyne 
tracking is then maintained by suitable adjust 
ment to the ratio of inductances of coils 28 and 
£4. 
Although the invention has been described 

chiefly in relation to that portion of a Super 
heterodyne receiver illustrated in Figure 1, it is 
clear that the idea of the invention is equally 
applicable to tuned-radio-frequency receivers, 
and, in fact, coils 4 and 24 are respectively the 
input and output coils for tuned-radio frequency 
amplifying valve . Correspondingly condens 
ers 7 and 2 give bandspread action, according 
to the invention, in the input and output tuned 
radio-frequency circuits respectively of anplify 
ing valve . 
For the purpose of the foregoing description 

of an exemplary embodiment of the invention, 
the earth points 9, 29 and 49 are to be regarded 
as points of “equivalent' and "substantially Zero' 
radio frequency potential to which the junction 
points between condensers 6/7, 26/27, 46/47 
and/or 6/8, 28/28, 4.6/48 are connected. 
What I claim is: 
1. In a radio receiver, a tuning arrangement 

comprising a plurality of tuning coils, each of 
said coils being shunted in its entirety by a 
series connected combination of a main tuning 
condenser and a band spread tuning condenser, 
uni-control means for said main tuning Con 
densers, additional and independent uni-control 
means for said bandspread tuning condensers, 
and means for connecting the junction points of 
said series connected condensers to a point of 
substantially zero radio frequency potential. 

2. In a radio receiver or amplifier having a 
plurality of coils tuned by mechanically uni 
controlled main tuning condensers, a tuning air 
rangement comprising an additional variable 
condenser connected to the low potential end of 
each coil and in series with each of Said tuning 
condensers, additional and independent mechan 
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S 
ical uni-control means for varying the capacities 
of said additional condensers, and means for COn 
necting the junction points of the series con 
nected condensers to a point of constant radio 
frequency potential. 

3. In a radio receiver, a tuning arrangement 
comprising a plurality of tuning coils, each of 
said coils being shunted in its entirety by a Series 
connected combination of a main tuning Con 
denser and a fixed padding Condenser, mechani 
cal uni-control means for said main tuning con 
densers, bandspread tuning condensers connected 
across said fixed padding condensers, additional 
and independent mechanical uni-Control means 
for said bandspread tuning condensers, and 
neans for equalising the radio frequency poten 
tials of the junction points of Said main tuning 
condensers and said fixed padding condensers. 

4. In a radio receiver, a tuning arrangement 
comprising a plurality of tuning coils, each 
shunted in its entirety by a series connected 
combination of a main tuning condenser and a 
bandspread tuning condenser, mechanical uni 
control means for said main tuning condensers, 
additional and independent mechanical uni 
control means for said bandspread tuning con 
densers, means for restricting the ratio of max 
imum capacitance to minimum capacitance of 
each of said bandspread tuning condensers, and 
means for maintaining the junction points of said 
series connected condensers at a substantially 
Constant radio frequency potential. 

5. In a radio receiver, a tuning arrangement 
comprising a plurality of tuning coils, each 
shunted in its entirety by a series connected com 
bination of a main tuning condenser and a 
bandspread tuning condenser, mechanical uni 
Control means for said main tuning condensers, 
additional and independent mechanical uni-con 
trol means for said bandspread tuning condensers 
means for restricting the ratio of maximum ca 
pacitance to minimum capacitance of each of 
Said main tuning condensers, and means for 
maintaining the junction points of said Series 
connected condensers at a substantially con 
stant radio frequency potential. 

6. A tuning arrangement as claimed in claim 1, 
characterised in that at least one of said tuning 
coils, shunted by the series connected combina 
tion of a main tuning condenser and a band 
spread tuning condenser, constitutes the input 
circuit of a thermionic valve and that biassing 
potential is applied to the control grid of said 
valve through said coil and that the bandspread 
turning condenser constitutes the filtering means 
for said biassing potential. 

7. A tuning arrangement as claimed in claim 1, 
characterised in that at least one of said tuning 
coils, shunted by the series connected combina 
tion of a main tuning condenser and a band 
Spread tuning condenser is located in the output 
circuit of a thermionic valve and that operating 
potentials are applied to the anode of said valve 
through said coil and that the bandspread tun 
ing condenser functions additionally as a de 
Coupling condenser. 

8. A tuning arrangement for superheterodyne 
receivers comprising in combination, a radio fre 
quency input circuit including an inductance 
Shunted in its entirety by a series connected 
combination of a main tuning condenser and a 
bandspread tuning condenser, an oscillator cir 
cuit including an inductance shunted in its en 
tirety by a series connected combination of a 
main tuning condenser and a bandspread tuning 
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condenser, mechanical uni-control means for 
said main tuning condensers, additional and in 
dependent uni-control means for said bandspread 
tuning condensers, and a common connection be 
tween the junction points of the series connected 
condenser combinations and a point of. Substan 
tially constant radio frequency potential. 

9. A tuning arrangement for Superheterodyne 
receivers as claimed in claim 8, characterised in 
that, a padding condenser is shunted across each 
of the bandspread tuning condensers. 

10. A tuning arrangement for superheterodyne 
receivers as claimed in claim 8, characterised in 
that a trimming condenser is shunted across 
each of the main tuning condensers. 

li. A tuning arrangement for Superhetero 
dyne receivers as claimed in claim.8, character 
ized in that a trimming condenser is shunted 
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across each of the main tuning condensers and 
in that a padding condenser is shunted acroSS 
each of the bandspread tuning condensers. 

12. A tuning arrangement as claimed in claim 
1, characterised in that the uni-controlled main 
tuning condensers and the uni-controlled band 
spread tuning condensers are of the same me 
chanical construction. 

13. A tuning arrangement as claimed in claim 
1, characterised in that the main tuning con 
densers comprise a condenser assembly in which 
the rotor plates are electrically and mechanically 
Connected to a common uni-Control Shaft main 
tained at substantially Zero radio frequency po 
tential and that the bandspread tuning con 
densers comprise an assembly Substantially iden 
tical with that of the first mentioned assembly. 

ALFRED LEONARD GREEN. 

  


