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6 Claims. (C. 250-20). 
The object of this invention is to provide a sys 

tem for the transmission and reception of radiant 
energy for sound communication purposes which 
will give more nearly perfect reproduction of the 

5 audio frequencies transmitted. 
A further object is to provide an improved 

transmission and receiving system to minimize 
the effects of fading upon the quality of the re 
ceived signals. 

10 Further objects of this invention will become 
apparent from the following specification taken 
in connection with the appended drawing. 
Transmitters constructed in accordance with 

this invention utilize the well known method of 
frequency-variation transmission, instead of the 
better known method of amplitude variation. 
In the Construction of transmitters for this in 
vention, it is preferable to arrange that ampli 
tube variations of the emitted radiations be made 
Small. 

Receivers constructed in accordance with this 
invention provide a limiting device which pro 
duces a current substantially non-varying with 
respect to amplitude regardless of considerable 
fading and regardless of slight amplitude vari 
ations produced by the transmitter, but varying 
in frequency in the same manner as the emitted 
radiations. This is accomplished by limiting the 
current supplied to a selective amplifier, by the 
uniform amplifier, to the lowest amplitude which 
may at any time obtain due to the most extreme 
fading to be expected. In other words, the volt 
age supplied to the selective amplifier is always 
less than the least voltage Supplied by the uni 
form amplifier when operating under the mini 
mum input voltage. 
This current is then introduced into a suit 

able selective amplifier which produces currents 
with amplitude variations in accordance with the 
original frequency variations at the transmitter. 
Upon detection or demodulation the original 
speech or sound currents are produced with fidel 
ity unaffected by fading or by the abrupt limiting 
action of the receiver circuit. 

5 Having thus briefly described my invention, at 
tention is invited to the accompanying drawing 
in which: 

Fig. 1 shows a transmitter adapted to produce 
and radiate frequency modulated Waves; and, 

Fig. 2 shows a form of receiver constructed 
in accordance with my invention for cooperation 
With the transmitter of Fig. 1. 

Referring now more particularly to Fig. 1, 
there is shown a master oscillator 11 which in co 
operation with its associated circuits is adapted 
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to produce the high carrier frequency, the fre 
quency of which is determined chiefly by the 
inductance 12 and the condenser 13. For slight 
ly modifying the frequency produced by the mas 
ter oscillator, there is provided the condenser 60 
microphone 14. The frequency modulated high 
frequency thus produced is impressed upon the 
grid of the radio frequency amplifier 16 across 
the impedance comprising an inductance and a 
resistance. The grid of the amplifier tube is 65 
biased by means of a battery in the usual and well 
known manner. The output of the radio fre 
quency amplifier is impedance coupled to the 
antenna circuit and the coupling condenser is of 
high capacity in order to transmit all frequencies 70 
within the band of frequency modulation with 
substantially the same amplitude. A System. Such 
as shown in Patent No. 1,599,586 to Purington, 
may be used, instead of that shown, for giving 
frequency modulation with constant amplitude 5 
in a manner similar to that shown in my appli 
cation for transmission of light sequences by 
frequency variation, Serial No. 364,106 filed May 
18, 1929, concurrently herewith. 

Referring now mpre particularly to Fig. 2, there 80 
is shown an antenna circuit composed of the an 
tenna 21, the inductance 21" and the ground 21''' 
which circuit is inductively coupled to the broadly 
tuned circuit 22, which is composed of the sec 
ondary 22' of the coupling transformer 22' and 88 
the variable condenser 22'. This receiver is in 
the nature of a Superheterodyne and for provid 
ing the heterodyne frequency a local oscillator 23 
is provided, the output of which is adapted to be 
Supplied to the tuned circuit 22 by the inductive 90 
relation of the inductance 23' of said oscillator 
circuit to the secondary 22' of the coupling trans 
former 22'. The beat frequencies thus pro 
duced are detected by the detector 24, which is 95 
arranged in the usual and well known manner, 
and are amplified by a uniform amplifier UA comr 
prising the thermionic device 26, and its associat 
ed circuits. This amplifier is of the impedance 
coupled type, and the coupling condensers 25 00 
and 27 are of high capacity in order to uniformly 
amplify the entire band of the beat frequencies. 

Across the output 27 of the uniform amplifier 
UA are provided two current limiting devices 28 
and 29, each of which consists of either a two 105 
electrode thermionic tube or a three electrode tube 
in which the plate and grid have been connected. 
These devices are arranged oppositely so that ex 
ceSS voltages on both alternations are bypassed 
and a constant amplitude varying intermediatell0 
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2 
frequency current is thus supplied to the ampli 
fier SA which includes amplifier device 30. 
The uniform amplifier has sufficient sections so 

that the minimum current passed to amplifier 30 
under any conditions will be sufficient to produce 
the maximum output for which the current limit 
ing devices are made. 
In other words, even when the minimum input 

voltage is being received, due to poorest trans 
mission and reception conditions, the uniform 
amplifier supplies a voltage above the limit deter 
mined by the voltage limiting devices 28 and 29. 
The selective amplifier SA is of the filter type 
and the coupling condenser 31 is of low capacity 
in order that there shall be a wide variation be 
tween the amplification at One end of the fre 
quency band with respect to the amplification at 
the other end of the frequency band. The selec 
tive amplifier including its filter is of the usual 
and well known type consisting of an impedance 
in the output of the amplifying device. 30, the 
coupling condenser 3 and the filter composed of 
Series impedances and bypass condensers. The 
output of the selective amplifier is adapted to Sup 
ply the second detector 32 which converts the fre 
quency modulated, amplitude modulated fre 
quency into an audio frequency. 

It is evident that a receiver may be built utiliz 
ing the system of my invention without the use 
of the local oscillator in which case the incom 
ing variable frequency Would be amplified by a 
uniform amplifier constructed similarly to that 
shown, and the current limiting devices would be 
interposed between the uniform amplifier and the 
selective amplifier and filter as shown. Also the 
amplifier in this case would be adapted to operate 
at the band of frequencies transmitted and re 
ceived and a single detector Would Serve to de 
tect the high frequencies which were frequency 
modulated at the transmitter and amplitude 
modulated at the receiver, in a manner similar 
to that of the second detector 32. 

Having thus described my invention, I will 
briefly describe its operation. The high frequency 
generated at the transmitter is frequency modul 
lated by the audio frequency to be transmitted. 
The incoming signals may be received with a beat 
receiver to transform the unmodulated carrier 
wave, that is the carrier wave when no modulation 
is taking place, to, say, 25,000 cycles. When fre 
quency modulation occurs, the varying intermedi 
ate frequency which results would be between the 
limits of, say, 20,000 and 30,000 cycles, and the 
30,000 cycle current would be adapted to be 
strongly amplified by the selective amplifier, 
whereas the 20,000 cycle current would be Weakly 
amplified thereby. 
By this graded amplification, amplitude modul 

lated intermediate frequency signals are pro 
duced. Therefore, upon second detection of this 
modulated intermediate frequency, audio fre 
quency currents are produced, which correspond 
with the transmitted signals, and the amplitude 
of which has no relation to the amplitude of the 
incoming Signals. 

Having thus described my invention, it is to be 
understood that I do not wish to be limited by 
the specific embodiment shown and described for 
the purpose of illustration only, but by the Scope 
of my invention as set forth in the appended 
claims. 
I claim: 
1. The method of reception of frequency modu 

lated signals which comprises receiving the fre 
quency modulated energy, transforming the re 

1,977,439 
ceived energy into a varying intermediate fre 
quency, amplifying the intermediate frequency, 
preventing variations in the amount of amplified 
energy throughout the range of intermediate fre 
quencies, limiting the amplitude of the amplified 
intermediate frequency to the minimum amount 
Occurring after amplification due to maximum 
Variations in transmission conditions, selectively 
amplifying the intermediate frequency thus lim 
ited to produce high intensity currents at One end 
of the intermediate frequency band and low in 
tensity currents at the other end of the inter 
mediate frequency band, and detecting the fre 
quency and amplitude modulated current thus 
produced to reproduce an audio signal. 

2. The method of reception of frequency modul 
lated signals which comprises receiving the fre 
quency modulated energy, transforming the re 
ceived energy into a varying intermediate fre 
quency, amplifying the intermediate frequency, 
limiting the amplitude of the amplified inter 
mediate frequency to the minimum amount oc 
Curring after amplification due to maximum vari 
ations in transmission conditions, selectively am 
plifying the intermediate frequency thus limited 
to produce high intensity currents at one end of 
the intermediate frequency band and low inten 
sity currents at the other end of the intermediate 
frequency band, and detecting the frequency and 
amplitude modulated currents thus produced to 
reproduce an audio signal. 

3. The method of reception of frequency mod 
ulated signals which comprises receiving the fre 
quency modulated energy, transforming the re 
ceived energy into a varying intermediate fre 
quency, limiting the amplitude of the interme 
diate frequency to the minimum amount occur 
ring due to maximum variations in transmission 
Conditions, selectively amplifying the interme 
diate frequency thus limited to produce high 
intensity currents at One end of the intermediate 
frequency band and low intensity currents at the 
other end of the intermediate frequency band, 
and detecting the frequency and amplitude mod 
ulated currents thus produced to reproduce an 
audio signal. 

4. Means for the reception of frequency mod 
ulated signals which comprises means for re 
ceiving the frequency modulated energy, means 
for transforming the received energy into a 
varying intermediate frequency including a local 
high frequency oscillator, means for amplifying 
the intermediate frequency, and for preventing 
Variations in the amount of amplified energy 
throughout the range of intermediate frequen 
cies, means including a voltage limiting device 
for limiting the amplitude of the amplified inter 
mediate frequency to the minimum amount oc 

80 

85 

90 

95 

100 

105 

10 

15 

20 

125 

3C) 

curring after amplification due to maximum 
variations in transmission conditions, Selective 
amplifying means for amplifying the interme 
diate frequency, after being thus limited by said 
voltage limiting means, to produce high intensity 
currents at One end of the intermediate fre 
quency band and low intensity currents at the 
other end of the intermediate frequency band, 
and means for detecting the resulting current 
to reproduce the original audio signal. 

5. Means for the reception of frequency mod 
ulated signals which includes means for receiv 
ing the frequency modulated energy, means for 
transforming the received energy into a varying 
intermediate frequency, thermionic means for 
limiting the amplitude of the intermediate fre 
quency to the minimum amount occurring due 
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to maximum variations in transmission condi 
tions, means for selectively amplifying the in 
termediate frequency, after being thus limited, 
to produce high intensity currents at one end of 
the intermediate frequency band and low in 
tensity currents at the other end of the same 
band, and means for detecting the current thus 
frequency and amplitude modulated to repro 
duce the original audio signal. 

6. In combination with a source of frequency 
modulated carrier energy said energy having an 
undesired amplitude varying component, a uni 
form frequency amplifier having an input circuit 
connected to said source and an output circuit, 
Said amplifier acting to amplify the frequency 
modulated carrier energy and also to thereby 
accentuate the undesired amplitude varying 
component thereof, a voltage limiting circuit 
provided with input terminals and output ter 
minals and comprising, a pair of diodes con 
nected oppositely with respect to both the input 
and output terminals, means for connecting the 
input terminals of the voltage limiting circuit to 

3 
the output circuit of the uniform frequency am 
plifier, said voltage limiting circuit acting to 
limit the amplitude of the amplified energy to 
substantially the minimum amount occurring 
after amplification due to approximately maxi 
mum variations of said amplitude varying com 
ponent of said energy, a selective frequency 
amplifier comprising an electronic tube pro 
vided With an input circuit and an output 
circuit, means for connecting the selective fre 
quency amplifier input circuit to the output 
terminals of the voltage limiting circuit, a 
filter chain provided with input terminals and 
output terminals, means including a low capacity 
condenser for coupling the last named output 
circuit to the filter chain input terminals, said 
selective frequency amplifier and filter chain 
acting to effect upon the limited amplitude fre 
quency modulated energy an amplitude varying 
component proportional to Variations in fre 
quency thereof and a utilizing circuit connected 
across the output terminals of the filter chain. 

JOHN HAYS HAMMOND, JR. 
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