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12 Claims. 
My present invention relates to Superhetero-. , 

dyne receivers, and more particularly to a re 
ceiver of the latter type which is capable of de 
tecting relatively strong signals without block 
ing of the local oscillator. 
While conposite first detector-local oscillator 

netWorks of the type disclosed by me in my co 
pending application Serial No. 592,461, filed Feb 
ruary 12th, 1932 function in a satisfactory man 
during normal superheterodyne reception, there 
exist certain abnormal situations when the func 
tioning of such networks are poor. For exam 
ple, when a receiver embodying such a network 
has been tuned to a desired signal frequency 
and the "cut-off' switch of the set has been 
closed, actuation of the Switch to open position 
resultS in an inoperative condition of the re 
ceiver. This is particularly noticeable when the 
frequency to which the receiver is tuned corre 
Sponds to a strong local station. Again, sudden 
tuning of Such a Superheterodyne receiver 
through a signal frequency having a strong field 
intensity causes the aforementioned inoperative 
condition. It may also be pointed out that this 
abnormal condition may arise when such a re 
ceiver is employed in an automobile during a 

Shielding Zone, Such as a bridge, and permits the 
Signal collector to collect signals of extremely 
Strong field intensity. . 
Without resorting to involved theoretical con 

siderations, it is believed Sufficient to point out 
that these aforementioned abnormal conditions 
are usually caused by blocking of the local Oscil 
lator. portion of the composite network. A Su 
perheterodyne receiver utilizing, for example, a 
radio frequency amplifier stage of a high or 
a moderate gain (30 or 40, by way of illustra 
tion), a pre-selector having a low gain (say it 
or 2), normal negative bias on the control grid 
of the radio frequency stage, such normal bias 
being about -3 volts, and a composite first de 
tector-local oscillator network of the afore 
described type nnay be reindered inoperative When 
very strong antenna signals “flood' the composite 
network. It may be stated that such strong 
signals usually have a magnitude of upwards of 
A of a volt. In order to restore normal operat 
ing condition when this abnormality occurs, it is 
necessary to adjust the tuning device to a fre 
quency different from the desired signal fre 
quency. Such a requirement necessarily ag 
gravates a condition which by itself is sufficiently 
confusing to the average broadcast receiver op 
erator. 

automobile moves out of a 

Application October 26, 1933, serial No. 695,251 
(C. 250-20). 

Accordingly, it may be stated that it is one of 
the main objects of my present invention to pro 
vide a superheterodyne receiver utilizing a com 
posite first detector-local oscillator wherein the impression of extremely strong signals on the .5 
signal collector of the receiver has substantially 
no effect on the functioning of the composite 
network. . . . . Another important object of the invention may 
be said to reside in the provision of a super- 10 
heterodyne receiver which is adapted to operate 
under all conditions of variation in the received 
signal intensity, the essential feature of the re 
ceiver consisting in impressing little or no nor 
mal negative bias on the signal grid of the radio 
frequency amplifier. . . . . . . . 
Another object of the invention is to provide 

a method of receiving broadcast signals by the 
Superheterodyne method, extremely strong sig 
nals being employed to produce a direct current 20 
component for reducing the gain of the radio 
frequency amplifier of the receiver to a point 
such that flooding, or blocking, of the local oscil 
lator of the receiver is prevented, the local os 
cillator being embodied in a composite network 25 
including a first detector. 

Still other objects of the invention are to im 
prove generally the efficiency of superheterodyne 
receivers utilizing autodyne first detector net 
works, and especially to provide a receiver of this 30 
type which is not only reliable in operation, but 

15 

which is economically manufactured. 
The novel features which I believe to be char 

acteristic of my invention are set forth in par 
ticularity in the appended claims. The inven-35 
tion itself, however, both as to its organization 
and method of operation will best be understood 
by reference to the following description, taken 
in connection with the drawing, in which I have 
indicated diagrammatically a circuit organiza- 40 
tion whereby my invention may be carried into 
effect. . . . . . Referring now to the accompanying drawing 
which shows in diagrammatic manner a conven 
tional and well known type of superheterodyne 45 
receiver, the signal collector is designated by the 
reference numeral . The signal collector is the 
well known grounded antenna circuit, but it is 
to be clearly understood that a loop antenna, or 
an automobile radio receiver signal collector may 50 
be utilized in place of the grounded antenna cir 
cuit. The transformer 2 couples the signal col 
lector to the input electrodes of the first radio 
frequency amplifier tube 3, which tube is pref 
erably of the screen grid type, The variable 55 
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Second detector 4. 

2 
tuning condenser 4 is connected across the Sec 
Ondary 5 of the transformer 2, and the direct 
current blocking condenser 6 is interposed be 
tween the ground side of tuning condenser 4 and 
the low potential side of coil 5. 
The cathode of tube 3 is connected to ground, 

and it is to be clearly understood that it is one 
of the essential features of the present invention 
that the usual grid biasing network employed in 
the cathode circuit be designed so that little Or 
no negative bias is imposed on the signal grid of 
the tube. For this reason the usual biasing re 
sistor 7, shunted by the radio frequency by-pass 
condenser 8, should have a magnitude Such that 
the signal grid of tube 3 is only slightly negative 
with respect to the cathode. It may even be 
preferable in certain situations to dispense With 
the network and 8, and normally maintain the 
signal grid at the same direct current potential 
as the cathode. 
The anode of tube 3 is connected to a source 

of positive potential, which source is omitted, 
through a primary of the coupling transformer 9. 
The reference numeral f O designates the com 
posite first detector-local oscillator which foll 
lows the radio frequency amplifier. It is not be 
lieved necessary to show the circuit connections 
of this composite network, since it is fully dis 
closed and claimed in my aforementioned CO 
pending application. It is merely necessary to 
point out that the composite network enploys a 
pentode tube, and has as one of its chief advan 
tages the fact that the signal grid thereof never 
draws grid current. The leference numeral 
denotes the variable tuning condenser of the 
first detector portion of the network O, the vari 
able tuning means of the local oscillator portion 
being Omitted to preserve simplicity of discloSure. 
It is to be clearly understood that the variable 
tuning condensers 4 and f , as well as the tuning 
condenser of the local oscillator portion which is 
not shown, are mechanically uni-controlled in 
any well known fashion, the dotted line 2 repre 
Senting such uni-control mechanism. 
The intermediate frequency energy output of 

the network 0 is transmitted to an intermediate 
frequency amplifier 3, and the amplified output 
of the latter is impressed upon the succeeding 

As is Well known to those 
skilled in the art, the detected output of the net 
work 4 is impressed upon an audio frequency 
amplifier and finally reproduced in any well 
known manner, as by a loudspeaker. 
While the functioning of the present invention 

is independent of the presence or absence of an 
automatic volume control arrangement in the 
receiver, such an arrangement has been shown to 
illustrate the point that even the presence of 
such again control arrangement is of little value 
in solving the problem which has heretofore been 
discussed. 
The automatic volume control arrangement 

shown in the drawing is of a purely conventional 
type and is merely shown by way of illustrating 
one form of the arrangement. Since the gain 
of the radio frequency amplifier 3 is to be varied 
in response to variations in received carrier am 
plitude, a device, such as a diode rectifier 5, is 
utilized to derive a direct current control poten 
tial from received carrier energy. The diode 
anode is customarily connected to One side of the 
input circuit of the second detector 4 through a 
Signal transmission condenser 6, while the cath 
Ode of the diode is grounded so as to provide a 
signal return path to the grounded side of the 

merals 9, 20. 

1,997,991 
detector input circuit. Between the diode elec 
trodes there is usually connected an impedance 
f7, which may be a resistor, and a Suitable Se 
lected point of negative direct current potential 
of the impedance is connected by a direct current 
connection 8 to the grid circuit of the radio fre 
quency amplifier. This direct current connection 
has also been designated “AVC'' and the usual 
radio frequency filter network of the automatic 
volume control path is designated by the nu 

Of course, gain control connec 
tions may be made to the network O and the 
intermediate frequency amplifier network 3, but 
these are omitted since they are well known to 
those skilled in the art. 
As stated heretofore, whereas it is usual to en 

ploy a negative bias about -3 volts on the signal 
grid of the radio frequency amplifier, in the pres 
ent case there is only a slight negative bias there 
on, as for example not over - 4 volt. Because 
of this potential relation strong signals at the 
signal collector f, in resonance with the tuned 
circuit, are better able to cause a fow of grid 
current in the grid circuit of the radio frequency 
amplifier. This grid current flows through a diode 
rectifier circuit wherein the diode comprises the 
grid and cathode of the amplifier tube 3. The 
diode circuit may be traced from the grid of tube 
3 through the coil 5, through the resistor 9, the 
lead 8, the resistor 7, ground, to the ground of 
the cathode of tube 3, and the cathode of the lat 
ter. The diode action causes a negative grid bias 
to be developed across resistor 9 and whatever 
other resistance is included in this diode circuit. 
This negative bias decreases the gain of the radio 
frequency amplifier stage, and tends to prevent 
“flooding' of the composite network O. 

It will, therefore, be seen that when the tuning 
condensers 4 and are adjusted to receive a sig 
nal frequency having a high field intensity, up 
wards of A of a volt for example, and such 
strong signals are suddenly impressed upon the 
receiver, the gain of the radio frequency am 
plifier will be reduced by the positive signal swing 
sufficiently to prevent blocking of the local oscil 
lator portion of the composite network O. As 
pointed out above, such sudden impression of 
strong signals occurs when switching the receiver 
to operative condition while tuned to the fre 
quency of the strong signals, suddenly tuning 
through such a strong signal frequency, or Sud 
denly moving the receiver into the strong field. 
In any of these cases the grid of the amplifier 
tube 3 is swung positive, and the resultant flow of 
grid current through the diode circuit including 
the grid and cathode of tube 3 creates a negative 
grid bias potential which is sufficient to reduce 
the gain of tube 3 below the oscillator blocking 
point. 

In designing the receiver embodying the pres 
ent invention it is desirable to have a high step 
up ratio between the antenna, circuit and the 
signal grid circuit of the radio frequency am 
plifier in order to obtain the diode action without 
having to make the antenna, signal excessively 
strong. For a given and prerequisite amount of 
radio frequency gain from the antenna, to the 
grid of the first detector it is in the best interests 
of the diode action to have a great amount of 
that, gain ahead of the radio frequency grid, and a 
small amount of that gain in the radio frequency 
amplifier stage. The high step-up ratio be 
tween the antenna and the first radio frequency 
amplifier, and the corresponding reduction in the 
required radio frequency gain in the radio fre 
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1,997,991 
quency stage itself are favorable to the mainte 
nance of a low negative bias on the grid of the 
radio frequency amplifier tube. In this way the 
erratic performance of the receiver which has 
been described heretofore is effectively prevented. 
While I have indicated and described several 

systems for carrying my invention into effect, it 
Will be apparent to one skilled in the art that 
my invention is by no means limited to the 
particular organization shown and described, but 
that many modifications may be made without 
departing from the scope of my invention, as 
Set forth in the appended claims. 
What I claim is:- 
1. A method of receiving signal energy of a 

Selected frequency which consists in amplifying 
collected signals of a selected frequency, impres 
sing the annplified signals upon a composite first 
detector-local oscillator, utilizing the resultant 
intermediate frequency energy, deriving prior 
to said impression from extremely strong signals 
of said frequency a direct current component, and 
decreasing the amplification of said collected Sig 
nals when said extremely strong signals are Sud 
denly collected. 

2. In a superheterodyne receiver, a tunable 
radio frequency amplifier, an autodyne first de 
tector, means for utilizing the output of said 
detector, the signal grid of said amplifier being 
slightly negative with respect to the cathode 
thereof, and means connected between the signal 
grid and cathode of said amplifier for developing 
a grid biasing direct current potential from ex 
tremely strong signals suddenly impressed upon 
said amplifier. 

3. In a superheterodyne receiver, a tunable 
radio frequency amplifier, an autodyne first de 
tector, means for utilizing the output of Said 
detector, the signal grid of said amplifier being 
slightly negative with respect to the cathode 
thereof, and means including a direct current 
connection connected between the signal grid and 
cathode of said amplifier for developing a grid 
biasing direct current potential from extremely 
strong signals suddenly impressed upon said 
amplifier. 

4. In a superheterodyne receiver, a tunable ra 
dio frequency amplifier, an autodyne first de 
tector, means for utilizing the output of Said de 
tector, the signal grid of Said amplifier being 
slightly negative with respect to the cathode 
thereof, and means including an impedance Con 
nected between the signal grid and cathode of 
said amplifier for developing a grid biasing di 
rect current potential from extremely strong sig 
nals Suddenly impressed upon Said amplifier. 

5. In a superheterodyne receiver, a tunable ra 
dio frequency amplifier, an autodyne first de 
tector, means for utilizing the output of said de 
tector, the signal grid of said amplifier being 
slightly negative with respect to the cathode 
thereof, and means including a resistive path con 
nected between the signal grid and cathode of 
said amplifier for developing a grid biasing direct 
current potential from extremely strong signals 
Suddenly impreSSed. Upon Said amplifier. 

6. In a Superheterodyne receiver, a tunable ra 
dio frequency amplifier, an autodyne first de 
tector, means for utilizing the output of said de 
tector, the signal grid of Said amplifier being 

3 
slightly negative with respect to the cathode 
thereof, means connected between the signal grid 
and cathode of Said amplifier for developing a 
direct current potential from extremely strong 
Signals Suddenly impressed upon said amplifier, 
and additional means including said developing 
means as a part thereof for automatically regul 
lating the gain of Said amplifier in response to 
variations in received carrier amplitude, 

7. In a Superheterodyne receiver, a radio fre 
quency amplifier having a tunable input circuit 
including a variable tuning condenser, a com 
posite first detector-local oscillator having a 
signal input circuit including a variable tuning 
condenser coupled to the output circuit of said 
amplifier, an intermediate frequency amplifier 
coupled to the intermediate frequency output cir 
cuit of said composite network, and means for 
utilizing the amplified intermediate frequency en 
ergy, a direct current path between the signal grid 
and cathode of said radio frequency amplifier, said 
path including a resistive in pedance, the signal 
grid of Said radio frequency amplifier normally 
being maintained slightly negative with respect 
to the cathode, said resistive impedance develop 
ing a direct current potential therea cross of a 
magnitude sufficient to decrease the gain of Said 
radio frequency amplifier to a point such that 
blocking of the local oscillator of said composite 
network is prevented when extremely strong sig 
nals of the frequency to which said variable tun 
ing condensers are adjusted is impressed on the 
input circuit of Said radio frequency amplifier, 

8. In a receiver of the type defined in claim 7, 
an automatic volume control arrangement in 
cluding said resistive impedance as a part there 
of connected between the output of said interme 
diate frequency amplifier and the signal grid cir 
cuit of said radio frequency amplifier. 

9. An improvement in a Superheterodyne re 
ceiver of the type including a composite local os 
cillator-first detector circuit preceded by a tun 
able radio frequency amplifier, and the local oscil 
lator network of the composite circuit tending to 
become inoperative when strong signals of a se 
lected frequency are suddenly impressed on said 
amplifier, said improvement comprising means 
for maintaining the signal grid of the amplifier 
at a direct current potential which at no time be 
comes positive with respect to the amplifier cath 
ode potential, a direct current path between the 
amplifier signal grid and cathode including an 
impedance, said impedance having a Value Suf 
ficient to develop a direct current voltage for 
negatively biasing said signal grid to reduce the 
amplifier gain to a level for preventing said inop 
erativeness when said strong signals are received. 

0. In a receiver of the type defined in claim 9, 
a signal collector, and a signal voltage step-up de 
vice between the collector and amplifier. 
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11. In a receiver as defined in claim 9, said . 

maintaining neans comprising an impedance in 
the Space current path of the amplifier adapted to 
bias the signal grid negatively. 

12. In a receiver as defined in claim 9, an auto 
natic volurne control circuit connected between 
the composite circuit output and the signal grid 
of the amplifier and including the said path as a 
part thereof. 

WILLIAM STODDARD BARDEN. 
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