


My present invention relates to radio receivers, 
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and more particularly to a radio receiver employ 
ing a compensated audio frequency amplifier. 

It is well known in the prior art that a radio 
frequency amplifier employing tuned circuits 
tends to attenuate the side band frequencies more 
or less seriously, according to the sharpness of 
tuning, the number of stages of amplification, 
the wave length and other well known factors. 
Thus, a 1,000 cycle side band will be attenuated 
to a certain percentage of the carrier amplitude, a 
2,000 cycle side band will be cut to a smaller per 
centage, while a 5,000 cycle side band will be at 
tenuated to a still smaller percentage of the car 
rier amplitude, and so on. 

Again, those skilled in the receiver art, Well. 
known that in any commercial tuned radio fre 
quency amplifier the amount of attenuation of 
the side band of frequencies depends on the wave 
length, becoming more serious as the wave length 
increase. In other words, in broadcast receivers 
employing a single tuned circuit in each stage, it 
is a common characteristic of such receivers to 
tune too sharply at low carrier frequencies, and 
too broadly at high carrier frequencies. 
A careful analysis of the problem has shown 

that there are two important phases to be con 
sidered. In the first place, it is eSSential to de 
sign the radio frequency amplifier in such a 
manner that the attenuation of the side band 
frequencies transmitted through the amplifier Will 
be the same at all wave lengths. In the second 
place, it is equally important to design the audio . 
frequency annplifier in such a manner that its 
amplification increases with frequency up to sub 
stantially 5,000 cycles. -- 
The first phase of the problem, as disclosed in 

my copending application Serial No. 396.956, filed 
on October 3, 1929, and granted December 15, 
1936, as Patent No. 2,064,146 relating to “Con 
stant, resistance amplifier circuit,' may be solved, 
for example, by providing a multi-stage radio 
frequency amplifier which includes at least one 
tuned circuit in each pair of coupled input and 
output circuits, the tuned circuit possessing a 
constant, resistance over a predetermined-range 
of frequencies whereby the sharpness of tuning is 
substantially the same at all frequencies within 
a predetermined range, such as the broadcast 
range. In this way, a tuned radio frequency 
amplifier is provided which does not tune too 
sharply at low carrier frequencies, and too broad 
ly at high carrier frequencies, but rather has a 
constant selectivity characteristic throughout the 
desired radio frequency range. dicated diagrammatically one circuit organiza 

Now, I have discovered a novel method of, 
and devised means for, solving the second phase 
of the aforementioned problem, the method util 
izing the principles disclosed in my aforemen 
tioned copending application and an audio fre 
quency amplifier having a characteristic which 
essentially permits increase of amplification with 
increase of frequency up to the greatest value of 
audio frequency, desired to be amplified, as for 
example 5,000 cycles, whereby the audio fre 
quency amplification of the receiver will be ap 
parently the same at all carrier frequencies. 

Accordingly, it is one of the main objects of 
my present invention to provide a radio receiver 
comprising a constant selectivity tuned radio 
frequency amplifier combined with an audio fre 
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quency amplified whose fidelity curve is modified 
so that the over-all curve of the receiver is prac 
tically flat up to 5,000 cycles whereby a receiver 
of good fidelity is obtained. . 
Another important object of the present in 

vention is to provide a method of, and means for, 
operating a radio receiver, consisting in main 
taining the radio frequency resonance curve a 
constant shape at all wave lengths, and simul 
taneously employing an audio frequency amplifier 
whose frequency characteristic is the inverse of 
the radio frequency resonance curve. ... 
"Another object of the invention is to provide a 

radio broadcast receiver arrangement utilizing a 
compensating audio frequency amplifier with a 
constant selectivity radio frequency amplifier for 
bringing up the high notes to the same amplitude 
as the low notes whereby improved quality of re 
ception is secured throughout the broadcast range 

any way. 
Other objects of the invention are to improve 

generally the simplicity and efficiency of radio 
receivers, and to particularly provide a receiver 
utilizing a constant selectivity radio frequency 
amplification in combination with a compensat 
ing audio frequency amplifier which is reliable in 
operation, possesses a flat over-all characteristic 
up to 5,000 cycles, and is, in addition, economical 
to construct. . - 
The novel features which I believe to be char 

acteristic of my invention are set forth in par 
ticularity in the appended claims, the invention 
itself, however, as to both 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 in 
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without impairing the selectivity of reception in 
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tion whereby my invention may be carried into 
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effect. 
In the drawing: 
Fig. 1 diagrammatically shows a receiver em 

bodying the invention, 
Fig. 2 is a graphic representation of the opera 

tion of the compensating audio frequency am 
rolifier. * * * 
Referring to the accompanying drawing, there 

is shown in Fig. 1, in a diagrammatic manner, a 
radio receiver comprising the usual signal energy 
collecting means consisting of an antenna. A 
grounded as at G. The grounded antenna circuit 
is coupled, as at M, to the input electrodes of the 
screen grid tube in the first stage of radio fre 
quency amplification. The coupling means M 

30 
the cathode in the well known manner. 

comprises a primary coil, 2 connected in the 
antenna circuit and a secondary coil 3 connected 
between the control electrode and cathode of the 
tube , the latter although being shown of the 
screen grid type being adapted for substitution 
by any other type of space discharge device, such 
as a triode. 
The anode of the tube is connected to the 

positive terminal of a source of uni-directional 
current B through the primary coil. 2', the nega 
tive terminal of the Source B being connected to 

The 
input circuit of the tube is tuned by a variable 
condenser 4, the latter being connected in series 
with a circuit generally denoted by the reference 
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numeral 5. The circuit 5 comprises an induct 
ance Lo in series with a resistance RL, the latter 
two elements being in shunt with the series con 
nection between the capacity Co and resistance 

?• w " . 

... The primary coil 2' is coupled to the secondary 
coil 3', both coils constituting the coupling means 
between the output circuit of tube and the input 
circuit of screen grid tube 6. In a manner 
similar to that shown in connection with the 
input circuit of the tube , the input circuit of 
tube 6 is tuned by a variable condenser 4 con 
nected in series with an impedance circuit 5, the 

45 latter comprising the same elements as explained 
in connection. With the impedance circuit in the 
input circuit of tube . The anode of tube 6 is 
energized from a source B, the latter, if desired, 
being a source º common with the source B con 
nected, with the anode of tube f. 
The output circuit of the tube 6 is coupled, by 

the same type of coupling used in connection with 
the first two tubes, to the input circuit of the 
screen grid tube 7, the control electrode circuit 
of this tube being arranged for detection. This 
is accomplished by the well known series capacity 
and shunt grid leak connection, generally denoted 
by the reference numeral 8, in the control elec 
trode circuit. Here, again, a variable condenser 
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4, connected in series with the impedance circuit 
5, is employed for tuning the input circuit of the 
tube 7. In order to simultaneously and similarly 
vary the tuning of the two radio frequency am 
plifier stages and the detector stage, the rotors 
of the condensers 4 are mechanically connected, 
as conventionally shown by the dotted lines 9, for 
common mechanical movement, this being accorn 
plished actually by any method and means well 
known to those skilled in this art. 
As clearly disclosed, and explained, in my co 

pending application Serial No. 396,956, already 
referred to, the utilization of the impedance cir 
cuit 5 in series with the tuning condenser 4 in 
each tuned radio frequency stage results in a 
Substantially constant degree of sharpness of 

2,189,808 
tuning throughout a predetermined range of fre 
quencies, such as the broadcast range. Briefly, 
it being understood that details of design are 
clearly disclosed in my aforementioned copending 
application, the tuned radio frequency, amplifier 
is rendered constantly selective by suitable Selec 
tion of the values of the constants of the elle 
ments Lo, RL, Co and Re, it being clearly under 
stood that the present disclosure of the means for 
imparting a constant resistance characteristic to 
the tuned radio frequency circuitS is not to be 
interpreted as limiting in any manner the mode 
of securing a constant Selectivity characteristic. 
In fact, my aforementioned copending application 
discloses other modes and principles of securing 
the same result, the essential feature for the de 
sign of the tuned radio frequency stages being the 
production of amplifying tuned circuits possessing 
a constant effective resistance throughout a given 
frequency range. 
Assuming, then, that the detector stage im 

preSSes across the primary coil 0 of the first 
audio, transformer coupling , a band of audio 
frequencies having a width of substantially 10 
kilocycles, that is to say each side band is 5,000 
cycles wide, the remaining problem, solved by 
File in the present application, is to transmit this 
Selected band of audio frequencies through the 
Subsequent audio frequency amplifier in such a 
manner that the audio frequency output will be 
apparently the same at all audio frequencies with 
in selected 10 kilocycle bands. The solution of 
this phase of the problem is now to be described 
in detail. Across the primary coil to is connected 
a, Series connection of a resistor f2 and an in 
ductance 3, it being understood that the anode 
of the detector tube 7 is maintained at the proper 
positive potential by a source B1. The secondary 
Coil 4 of the transformer is connected be 
tween the control electrode and cathode of the 
tube 5, the latter while being shown as of the 
triode type being adapted to be substituted for by 
any other desired type of space discharge device. 
The control electrode is preferably maintained 
at a proper negative biasing potential by connect 
ing the low potential terminal of coil 4 to the 
negative terminal of a biasing source C, the posi 
tive terminal of the source C being connected 
to the cathode, in a manner well known to those 
skilled in the art, but not shown herein in order 
to preserve simplicity of description. 
The tube f has its anode positively biased from 

a Source B2, it being obvious that this source may 
be the same Source as the source B1, the anode 
being connected to the positive terminal of source 
B2 through the primary coil 07 of the second 
audio transformer f'. A series impedance path, 
composed of a capacity 6, a resistance T, and an 
inductance 8, all in series, is connected across 
the primary coil 0'. The secondary coil 4 Of 
transformer f' is connected between the input 
electrodes of tube 9, the latter preferably being 
an audio power tube of any desired type. 
The control electrode of tube Q is negatively 

biased from a source C1, in a manner similar to 
the control electrode of tube f5, while the anode 
of tube 9 is positively biased from a source B 
through the primary coil 20 of the output audio 
transformer 2. It is of course understood that 
the sources B1, B2 and B3 can be the same source, 
and if desired, can even be the same source as 
the Sources B in the radio frequency stages; and, 
in the same manner, the sources C and C1 can be 
a common Source of biasing potential. The sec 
Ondary coil 22 of output transformer 2 may be 
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connected to any well known type of utilization 
means, Such as head phones, a loudspeaker and 
the like. (???, " 
In Fig. 2 there is shown, in a graphical manner, 

a curve which demonstrates the operation of the 
compensating audio frequency amplifier. It will 
be noted from the curve that the amplification 
increases with frequency up to about 5,000 cycles 
in Substantially direct proportion to increase in 
frequency from a point approximately at 700 
cycles. In other words, an audio frequency am 
plifier is employed in the receiver circuit shown 
in Fig. 1, whose frequency characteristic is the 
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quency amplifier. 
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inverse of the radio frequency resonance curve. 
his characteristic is imparted to the audio fre 

quency amplifier by the design, as shown in the 
audio stages in Fig. 1, of the primary coil circuits 
of the audio transformer and '. This may 
be explained in the following manner: 
At low audio frequencies resistance. 2 shunts 

current away from transformer coil 8, thus 
reducing amplification. At higher audio fre 
quencies, coil i3 becomes effective, and the cir 
cuit {2, 3 has high enough impedance so that 
the amplification is only slightly reduced. The 
second audio transformer circuit acts in the same 
way, except that the greatest reduction of ampli 
fication occurs at the resonant frequency of 6, 8 
(amount of reduction at this frequency being 
determined by 7). 
Thus, Fig. 2 graphically shows the combined 

effect of both shunting circuits in the audio fre 
It is pointed out that while 

compensation in the audio frequency circuit 
could be applied to any receiver, the best results 
are secured when the amount of conspensation. 
required, is the same at all carries' frequencies. 
This, of course, explains why a radio frequency 
circuit having constant selectivity is employed. 
While it have indicated and described One 

arrangement 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 
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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. In a radio signalling system, a pair of Cou 

pled resonant circuits, at least one of said circuits 
being sharply tunable to a predetermined carrier 
frequency and its associated side bands due to 
modulation, Said tuned circuit including an im 
pedance element having resistance therein ar 
ranged in such a manner that the resonance 
curve of the coupled resonant circuits is sub 
stantially the samme at whatever carrier frequen- , 
cies in a desired carrier frequency range the said 
one circuit is tuned to, and a compensating audio 
frequency amplifier comprising at least two cou 
pled stages, the coupling between said stages 
being designed in such a manner that the ampli 
fication of the audio frequency amplifier increases 
with audio frequency whereby the apparent audio 

quencies, 

3 
frequency amplification of the side bands of 
Selected carrier frequencies throughout said 
range is substantially uniforn. 

2. In combination, in a radio receiver, a radio 
frequency amplifier, means for tuning said ampli 
fier over a desired range of nodulated carrier 
frequencies, additional means electrically asso 
Ciated with Said tuning means and amplifier for 
producing a uniform Selectivity characteristic for 
Said aniplifier, means for detecting selected modi 
ulated carrier energy, and an audio frequency 
amplifier having an amplification characteristic 
which is directly proportional to audio frequen 
cies to be amplified. 

3. In combination, in a radio receiver, a selec 
tive radio frequency amplifier having relatively 
low damping, means for adjusting the amplifier 
to Selectively amplify a desired carrier frequency 
and a SSociated side bands due to modulation, said 
amplifier including additional means to preserve 
a constant predetermined amplification ratio be 
tWeen a selected carrier and its side bands 
throughout a desired carrier frequency range, a 
detector, and an audio frequency amplifier includ. 
ing neans to preserve an audio frequency annpli 
fication ratio between the detected selected car 
rier and side bands which is the inverse of said 
radio frequency amplification ratio. 

4. The method of receiving bands of radio fre 

energy at different carrier frequencies, through 
out a desired frequency range, which consists in 
selecting a desired band of radio frequencies 
comprising a carrier and its side bands due to 
modulation, subjecting the selected band to radio 
frequency amplification, selectively amplifying 
the amplified band at least another time whereby 

band varies inversely according to a predeter 
mined relation with the spacing between the said 
given frequency and the carrier, detecting the 
selectively amplified band of frequencies to pro 
duce a band of audio frequencies corresponding 
to the selected band of radio frequencies, ampli 
fying the band of audio frequencies in a manner 
inverse to that at radio frequency amplification, 
and maintaining said predetermined radio fre 
quency amplification relation substantially con 
stant for all selected bands of radio frequencies 
throughout Said desired frequency range. 

5. An apparatus for receiving a carrier wave 
modulated by a desired Signal including, in com 
bination, selective receiving means, the selec 
tivity of Said means being Such that the amplitude 
of the modulation frequencies over a substantial 
portion of the modulation frequency range Will 
be relatively altered, means for relatively altering 
the amplitude of the said modulation frequencies 
in the opposite Sense, and additional means, elec 
trically associated with said selective receiving 
means, for maintaining the said first alteration 
substantially constant over the tuning range of 
said receiving means. 

ERENIE A. BRAIDEN. 

corresponding to modulated carrier. 
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