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This invention relates to band-pass selector 
Systems and more particularly to such systems 
in which the width of the frequency band trans 
mitted by the System is adjustable. While band 
paSS Selector Systems constructed in accordance 
With the present invention are of general utility, 
they are particularly suitable for use in the in 
termediate-frequency channel of modulated-car 
rier signal receivers of the superheterodyne type 
for controlling the selectivity and fidelity of the 
reSponse of the receiver. 
Band-paSS selector Svstems of conventional 

design usually comprise a pair of resonant cir 
cuits tuned to the same or different frequencies 
and Suitably coupled inductively, capacitively, or 
by a combination of these individual couplings. 
The desired response of this type of selector sys 
tem is substantially uniform over a band of fre 
quencies in the vicinity of the mean resonant 
frequency of the selector, while signal compo 
nents of all other frequencies are sharply dis 
Criminated against and attenuated to a substan 
tial degree by the selector. In general, the width 
of a frequency band passed by such a selector 
System may be varied by adjusting the coupling 
between the two circuits, by adjusting the reso 
nant frequencies of the two circuits relative to 
each other, or by a combination of these two 
adjustments. Selector systems of the type de 
Scribed generally utilize coupling systems which 
are nondirective in nature; that is, either circuit 
may be the input circuit and the other the out 
put circuit without substantially affecting the 
characteristics of the system. Such a system is 
to be contrasted with the type of selector utilizing 
vacuum tube coupling in one or both directions 
between the input and the output circuits, where 
in one or both of the couplings are primarily 
unidirective. 

Band-pass selector systems, wherein the non 
directive form of coupling is utilized, are, in 
general, open to the Criticism that only mechan 
ical or relatively complicated nonmechanical ex 
pedients are known for adjusting the width of 
the frequency band to be transmitted. Band 
paSS Selector Systems employing unidirective cou 
plings in the forward and backward directions 
between the tuned circuits, however, require a 
Separate vacuum tube or the equivalent in each 
of the forward and backward coupling paths. 
All of the above-mentioned band-pass selectors, 
moreover, require two resonant circuits and also 
require some form of additional control arrange 
ment if utilized in a modulated-carrier signal 
receiver. 

It is an object of the present invention, there 
fore, to provide an improved band-pass selector 
System of simple arrangement in which one or 
more of the above-mentioned disadvantages of 
prior art systems are eliminated, 

(C. 250-20) 
It is another object of the invention to pro 

Wide an improved band-pass selector System re 
quiring only one tuned circuit in the signal 
translating channel with which it is associated. 

It is another object of the invention to pro 
Vide an improved band-pass selector System in 
which the width of the pass band inherently 
increases with the amplitude of the signal input 
to the selector, the selector comprising no ex 
terrnal or additional control circuits. 
In accordance with the invention, an improved 

band-pass selector comprises a modulated-carrier 
Signal-translating stage including a single tuned 
circuit normally resonant in the vicinity of the 
frequency of the carrier wave to be translated 
by the stage. A feed-back circuit is provided 
for the tuned circuit which includes a device 
having a nonlinear transfer characteristic be 
tWeen its input and output terminals. Means are 
provided for applying to the input terminals of 
the feed-back circuit a voltage varying in accord 
ance With the instantaneous amplitude of the 
Voltage across the tuned circuit; further means 
are provided for applying the output current 
of the feed-back circuit to the tuned circuit to 
Vary the voltage across the tuned circuit; and 
additional means are provided for Substantially 
eliminating regeneration and degeneration 
through the feed-back path at the carrier fre 
quency of the system, the arrangement being a 
effective to vary the effective selectivity of the 
stage in accordance with the amplitude of the 
signal input thereto. 
In a preferred embodiment of the invention, 

the device utilized in the feed-back circuit is a 
Vacuum tube having an output current charac 
teristic with a substantial component varying as 
the cube of the input Voltage to the tube. Also, 
in accordance with a preferred embodiment of 
the invention, an auxiliar amplifier is included 
in the feed-back circuit in cascade with the 
above-mentioned nonlinear device. 
For a better understanding of the invention, 

together with other and further objects thereof, 
reference is had to the following description 
taken in connection. With the accompanying 
drawing, and its Scope Will be pointed out in the 
appended claims. 

Referring now more particularly to the draw 
ing, Fig. 1 is a circuit diagram, partially sche 
matic, of an embodiment of the invention as 
incorporated in the intermediate-frequency 
channel of a superheterodyne receiver, while Fig. 
2 is a graph illustrating certain of the operating 
characteristics of the circuit of Fig. 1. 

Referring now more particularly to Fig. 1 of the 
drawing, there is shown a circuit diagram partly 
schematic, of the improved band-pass selector 
System of the invention embodied in a modu 
lated-carrier receiver of the Superheterodyne 
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4. 
age to said tube over its normal Operating range, 
Inleans for applying to Said input terminals a, 
Voltage varying in accordance with the ampli 
tude of the Voltage acrOSS Said tuned circuit and 
90 degrees displaced therefron, and means for 
applying the output current of Said vacuum tube 
to said tuned circuit to vary the voltage there 
across, thereby to vary the effective selectivity 
of Said stage in accordance with the amplitude 
of the signal input thereto. 

5. A modulated-carrier signal-translating 
stage comprising, a turned circuit normally reso 
rant in the vicinity of the frequency of the car 
Jrier. Wave to be translated, a feed-back circuit in 
cluding a vacuum tube having input and output 
terminals, said vacuum tube having an output 
current characteristic with a Substantial CompO 
nent, varying as the cube of the input Voltage to 
said tube over its normal operating range, means 
for applying to said input terminals a voltage 
valrying in accordance with the amplitude of the 
voltage across said tuned circuit and 90 degrees 
displaced therefron, said feed-back circuit be 
ing substantially less frequency-selective than 
said tuned circuit, and means for applying the 
output cul'rent of said vacuum tube to Said tuned 
circuit to vary the voltage thereacross, thereby 
to vary the effective selectivity of said stage in 
accordance with the amplitude of the signal in 

; put thereto. 
6. A modulated-carrier Signal-translating 

stage comprising, a tuned circuit normally reso 
nant in the vicinity of the frequency of the car 
rier wave to be translated, a feed-back circuit 

, including a vacuum tube having input and out 
put terminals, said vacuum tube having an out 
put current characteristic with a substantial 
component varying as the cube of the input volt 
age to said tube over its normal operating range, 
means comprising a vacuum-tube amplifier for 
applying to said input terminals, a Voltage valry 
ing in accordance with the instantaneous ampli 
tude of the voltage across said tuned circuit, 
means for applying the output current of said 
vacuum tube to said tuned circuit to Vary the 
voltage thereacross, and means for Substantially 
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eliminating regeneration through said feed-back 
circuit at said carrier frequency, thereby to vary 
the effective Selectivity of Said stage in accord 
ance With the amplitude of the signal input 
thereto. 

7. A modulated-carrier signal-translating 
Stage Comprising, a tuned circuit normally reso 
nant in the vicinity of the frequency of the car 
Irier wave to be translated, a feed-back circuit 
including a vacuum tube having input and output 
terminals, said vacuum tube having an output 
Current characteristic with a Substantial con 
ponent varying as the cube of the input voltage 
to said tube over its normal operating range, 
means comprising a vacuum-tube amplifier for 
applying to Said input terminals a Voltage Vary 
ing in accordance With the instantaneous ampli 
tude of the voltage across said tuned circuit, said 
vacuum-tube amplifier having a substantially 
linear transconductance characteristic over its 
normal operating range, and means for Substan 
tially eliminating regeneration through said feed 
back circuit at Said carrier frequency, thereby to 
vary the effective selectivity of said stage in ac 
cordance with the amplitude of the Signal input 
thereto. 

8. A modulated-carrier signal-translating 
Stage comprising, a tuned circuit normally reSO 
nant in the vicinity of the frequency of the cal 
rier Wave to be translated, a feed-back circuit 
including a Vacuum tube having input and out 
put electrodes, said Vacuum tube having an out 
put current characteristic with a substantial 
component varying as the cube of the input volt 
age to said tube over its normal Operating range, 
a network having a 90-degree phase shift at the 
frequency of Said carrier, Said input electrodes 
being coupled across said tuned circuit through 
said network and said output terminals being 
coupled directly across said tuned circuit, where 
by the output current of Said tube is effective to 
vary the voltage across said tuned circuit, there 
by to vary the effective selectivity of said stage 
in accordance with the annplitude of the Signal 
input thereto. 

LESLEF. CURIS. 

5 

O 

20 

25 

30 

35 


