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This invention relates to high frequency Wave 
translating apparatus, and more particularly to 
such apparatus arranged to be responsive to fre 
quency deviation. 
Many types of apparatus, such, for example, 

as frequency modulation receivers, incorporate a 
device responsive to frequency deviation of a 
nodulated carrier Wave, and it is desirable that 
such devices be as Sensitive as possible to Such 
requency deviation. That is, it is desirable that 
the frequency deviation responsive circuit pro 
duce as large a voltage as possible upon deviation 
of the frequency of the incoming wave from a 
predetermined frequency. Warious arrangements 
have been utilized for producing Such a large 
voltage upon frequency deviation. Such arrange 
ments commonly incorporate a network whose 
reactance changes linearly very rapidly over a 
relatively narrow frequency range, whereby, for 
a constant input voltage, the current which flows 
through the network changes very rapidly as the 
frequency of the incoming wave changes over that 
relatively small frequency range. 

It is generally desirable that such frequency 
deviation responsive devices operate normally 
about a nean frequency in the relatively small 
frequency range over which they are linearly 
responsive. This is particularly true in receivers 
arranged to receive and to den Odulate Waves 
whose frequencies are modulated in accordance 
With signals. Such frequency modulation re 
ceivers are usually of the superheterodyne type 
and incorporate carrier wave voltage limiters 
which impress On the input of a frequency varia 
tion responsive device a voltage of fixed max 
imum amplitude whose frequency is modulated 
in accordance With a signal. The loudness of 
the reproduced signal does not change substan 
tially as the mean frequency of the frequency 
nodulated carrier wave is shifted through the 
relatively small linear response band of the fre 
Cuency responsive netWork unless the mean fre 
quency of the Waye approaches the limits of 
linearity of the relatively narrow frequency band. 
In such case, there is not merely a reduction in 
the apparent, loudness of the received signal, but 
there is considerable distortion. This distortion 
is accentuated as the mean frequency of the re 
ceived or transformed carrier wave assumes mag 
nitudes further and further removed from a 
magnitude within the linear frequency response 
band of the frequency deviation responsive cir 
cuit. Regions, defined by the so-called “back 
slope' of such frequency deviation devices, just 
outside of the linear response band of the circuit, 
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are effective to demodulate the carrier wave, but 
produce effects not linearly proportional to the 
frequency of the signal and for that reason it 
is very desirable that for best reception the mean 
frequency of the received or modified carrier wave 
be kept inside the linear band and not in the 
nonlinear regions corresponding to the “back 
slope' which is present on each side of the linear 
portion of the frequency response characteristic 
curve of the frequency deviation responsive 
circuit. 

It is a specific object of this invention to pro 
vide an improved frequency modulation receiver 
which does not reproduce signals except when 
it is tuned correctly for best reception; that is, 
to arrange Such a receiver So that it Will not 
reproduce undesired fuzzy signals due to demod 
ulation on the “back slopes' of the frequency 
response characteristic curve of the receiver. 
More broadly, it is an object of this invention 

to provide a new and improved frequency devia 
tion responsive arrangement of high sensitivity 
in which there is substantially no response except 
when the frequency of a Wave impressed on the 
frequency variation responsive arrangement lies 
within the linear portion of its frequency range. 

It is another object of the present invention 
to provide a simple arrangement which sup 
presses the distorted responses produced when 
operating in the range of either one of the “back 
slopes' of a frequency discriminator so that tun 
ing of a frequency modulation receiver incor 
porating the discriminator is easier. 
A corollary object of the present invention is 

to provide an improved frequency deviation re 
Sponsive arrangement in Which the frequency 
deviation sensitivity is high when the frequency 
of a wave impressed thereon is within its linear 
range and which is low when the frequency of 
Such a Wave is Outside of its linear range. 

It is frequently the practice in radio transmis 
Sion to reduce the range of intensity variation of 
signals before modulating the carrier Wave in 
accordance With Such signals, in order that Sounds 
of the Smallest intensity may be reproduced at 
the receiving station and in order that sounds of 
the largest intensity may not produce frequency 
deviation to such an extent that the frequency 
of the carrier Wave is increased beyond certain 
assigned limits. 

It is another object of this invention to provide 
a frequency deviation responsive arrangement 
which is substantially unresponsive to waves out 
Side of its substantially linear response range and 
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in which the range of intensity variation of de 
modulated signals may be adjusted as desired. 
Another object of this invention is to provide 

means responsive to an incorrect tuning condi 
tion of a frequency modulation receiver for Sup 
pressing the unwanted response due to the "back 
slope' of the discriminator characteristic. 
Another object of this invention is to provide 

means responsive to a condition of correct tuning 
for enhancing the deviation sensitivity of a re 
ceiver for frequency modulated waves. 
Another object of this invention is to provide 

a new and improved limiter in a receiver for 
frequency modulated signals in which the limiter 
transmits signals only when the receiver is cor 
rectly tuned. 

Still another object of the present invention is 
to provide improved arrangements for controlling 
the deviation sensitivity of a frequency respon 
sive network in accordance with the intensity of 
a signal passing through such netWOrk. 
Yet another object of this invention is to pro 

wide improved arrangements for controlling the 
frequency deviation sensitivity of a frequency 
responsive System having a limiter circuit in 
which an electrical characteristic of such limiter 
circuit controls the deviation sensitivity. 
Yet another object of this invention is to pro 

vide an improved signal amplitude compression 
system incorporating frequency deivation respon- ;): 
sive apparatus in which voltages developed in 
either an amplifying stage or limiter stage are 
utilized to control frequency deviation sensitivity. 
Yet another object of this invention is to pro 

vide an improved signal amplitude expansion :). 
System incorporating frequency responsive ap 
paratus in which voltages developed in either an 
amplifying stage or limiter stage are utilized to 
control frequency deviation sensitivity. 
The features of the present invention which are 

believed to be novel are set forth with particu 
larity in the appended claims. This invention 
itself, both as to its organization and manner of 
Operation, together with further objects and ad 
vantages thereof, may best be understood by 4: 
reference to the following description taken in 
connection with the accompanying drawings in 
Which: 

Figure 1 shows a graphical representation of 
an operating characteristic of a circuit embody 
ing the present invention; 

Fig. 2 shows a circuit embodying the invention. 
In Fig. 1, the line 5 illustrates the relation be 

tween frequency, plotted as abscissa, of a carrier 
Wave of constant amplitude and output voltage : 
response, plotted as ordinate, in a frequency de 
viation response network on which such carrier 
wave is impressed. There is a linear portion of 
the line 5 in which the output voltage, or re 
Sponse, of the network changes far more rapidly 
than the frequency of the impressed carrier wave. 
There are nonlinear "back slopes' 6 and 7 at each 
end of the linear portion of curve 5, over which 
output voltage changes nonlinearly as the fre 
quency of Voltage applied to such netWork 
changes. 
One phase of the present invention relates to 

Our arrangement for causing a frequency devia 
tion response network having the characteristic 
illustrated in Fig. 1 to produce an output voltage, 
or cause a response, substantially only when the 
frequency of a carrier wave impressed on the net 
Work lies within the limits of the linear part of 
curve 5. Such an arrangement is useful and 
highly desirable in a receiver for receiving fre 
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4. 
quency modulated waves, and when incorporated 
in Such a receiver it is practically inpossible to 
mistLine the receiver to the extent of producing 
demodulation on the “back slopes' 6 and 7. 
The term “receiver' as used in this specifica 

tion, is meant to include any device possessing at 
least a source of frequency modulated carrier 
waves and a circuit for detecting the modulation 
signal on the carrier waves. Purely by way of 
example, a repeater in Which the modulation. Sig 
nal is detected and retransmitted without con 
Version to Sound would fall in the classification 
of a receiver, in the light of this specification. 

Figure 2 is the circuit diagram of a particular 
type of frequency modulation receiver in which 
frequency modulated waves intercepted by an 
tenna O are detected and the modulation signal 
is reproduced on speaker 99. This receiver is 
of the superheterodyne type, including variably 
tuned circuits in the radio frequency amplifier 
stages 63 and 73 and tuned circuits in a frequency 
converter or Oscillator modulator stage 74, the 
tuned circuits being adjustable to adjust the re 
ceiver to receive frequency modulated waves of 
any desired mean frequency. 
Signals received on antenna 0 are applied to 

the primary 60 of antenna, transformer 6 which 
has its output winding 62 tuned by condenser 62A 
and has one terminal thereof connected to the 
control grid of variable mu discharge device 63, 
the other terminal of winding 62 being connected 
either to the cathode of device 63 through con 
ventional bias resistance 67 shunted by conven 
tional by-pass condenser 68 or connected to the 
cathode of device 63 through serially connected 
condenser f20 and resistance 67, depending upon 
the position of Switch 0. 
Space current for device 63 is supplied from 

Source 64 which has its positive terminal con 
nected to the screen grid of device 63 and also to 
One terminal of tuned output circuit 65, 66 con 
prising the primary winding 65 of output trans 
former 7 and variable tuning condenser 66, the 
other terminal of the tuned circuit 65, 66 being 
connected to the anode of device 63. The nega 
tive terminal of source 64 is grounded and con 
nected to the cathode of device 63 through serially 
connected resistance 67 so that space current 
flowing from the anode and screen grid of device 
63 develops a control grid bias voltage across re 
sistance 67 for causing device 63 to operate over a 
Suitable portion of its operating characteristic 
curve So as to produce suitable amplification of 
signals applied across variably tuned circuit 62, 
62A. Such signals are amplified by device 63 and 
then appear across tuned output circuit 65, 66 and 
then are transferred to the secondary winding 72 
of Output transformer T. Such amplified signals 
are again amplified in another radio frequency 
amplifier stage 73 and then applied to the input 
of the oscillator modulator stage 74. 
The fixed frequency output voltage of the 

oscillator modulator or frequency converter 74 is 
amplified in a fixed frequency intermediate fre 
quency amplifier 5 and is impressed across a 
tuned circuit including the primary winding 76 
of the high frequency transformer 8, connected 
in shunt With a tuning condenser 77. The tuned 
circuit comprising elements 76, 77 is adjusted to 
be resonant at the fixed mean frequency at which 
the intermediate frequency amplifier 75 is opera 
tive. 
The Secondary Winding 79 of the transformer 

8 is connected in shunt with a tuning condenser 
80 and voltage developed thereacross is ampli 
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fied, and limited in intensity on both half cycles 
of a wave, in an amplifying and limiting dis 
charge device 8. The discharge device 8 f is 
associated with a second discharge device 99 
and with a circuit arrangement which causes the 
limiting and amplifying device 3: to pass to its 
output circuit substantially no signal when the 
signal impressed on tuned circuit 79, 80 is below 
a predetermined intensity, and which causes the 
limiting and amplifying device 8 to pass to its 
output circuit a signal of substantially constant 
intensity when the signal impressed on tuned 
circuit 29, 8 is above a predetermined intensity. 
The output of discharge device 8, thus modi 

fied, is impressed across a tuned circuit including 
the primary 86 of a transformer, the primary 86 
being connected in shunt with a tuning con 
denser 87 to form a tuned circuit 86, 87 tuned to 
the same frequency as is the output circuit of 
the intermediate frequency amplifier 75. The 
tuned circuit 86, 8 is associated with a frequency 
variation response network or frequency dis 
criminator 97 of the well known resonant type, 
arranged to produce an output voltage whose 
intensity and polarity varies as the frequency of 
a constant intensity wave impressed on the tuned 
circuit 86, 87 varies in amount and direction from 
a predetermined mean frequency. 
The output voltage of the discriminator 9 is 

applied between the grid and cathode of ampli 
fying discharge device O2, amplified thereby, and 
a first portion of such amplified voltage is ap 
plied through a coupling condenser to the 
plate of a rectifier such as a discharge device 
31, rectified in discharge device 3 and then 
applied across the resistance 92 for controlling 
the conductivity of discharge device 90, and a 
second portion of such amplified voltage is ap 
plied to a second amplifying circuit T and 
then applied to sound reproducer 09. 
In particular, the audio voltage from discrim 

inator 97 is applied across the serially connected 
condenser 00 and resistance of, the resistance 

being connected between the grid and cath 
ode of amplifying device (2 through conven 
tional cathode biasing resistance 04 having con 
nected in shunt thereto by-pass capacitance 5. 
for preventing degeneration effects. Space cur 
rent for discharge device f C2 is supplied from 
voltage source 64 which has its positive terminal 
connected to the anode of device 2 through 
serially connected resistance iO3. The cathode 
of device 02 is grounded through cathode bias 
ing resistance 4, and the resulting Space cur 
rent, flowing through resistance (4 produces a 
suitable negative control voltage for the control 
electrode of device O2 such... that device. 2 op 
erates along a substantially linear portion of its 
control voltage versus space current character 
istic. 

Signal voltages appearing across resistance of 
are amplified by device O2 and, as mentioned 
previously, such amplified signals have a portion 
thereof applied to rectifier discharge device 3 
for producing a control voltage and another por 
tion thereof which appears acroSS Output Cou 
pling resistance 33 applied to the terminals of 
the input circuit of amplifying circuit O' through 
coupling condenser 08, condenser 98 being 
connected to the junction point of resistance 3 
and anode of device 2, and one terminal of 
network T. being grounded. 
The limiting amplifier device 8 mentioned 

previously, is arranged to limit the maximum 
amplitude of both half cycles of an impressed 
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signal wave to less than a predetermined inten 
sity, and to that end its cathode is grounded and 
its first or control electrode 86 is connected to 
One terminal of the tuned circuit 9, 89, the 
other terminal of that tuned circuit being con 
nected to ground through a serially connected 
resistance 82 connected in shurst with a by 
passing condenser 83 for by-passing high fre 
Cuency currents around the resistance 32. The 
anode 3 of device 3 is connected to one ter 
minal of the tuned circuit 86, 87, the other ter 
minal of that tuned circuit being connected 
through serially connected resistances 84 and 85 
to the positive terminal of a voltage source 64 of 
Operating potential, the negative terminal of the 
Source 64 being grounded. A voltage dividing 
resistance 88 is connected in shunt with the 
Source 64, and its adjustable tap is connected to 
the second or screen electrode : 4 of device 8, 
Which Screen electrode is connected through a 
condenser 89 to the cathode of device 81, the re 
actance of condenser 89 being sufficientiy low at 
high frequencies to prevent substantial potential 
Variation of electrode 4. 

Neglecting for a moment the fact that the dis 
charge device 90 is connected in circuit with dis 
charge device 8f, and assuming that the poten 
tials of the various electrodes of discharge device 
8 are as they would be adjusted by device 90 in 
the piesence of a signal impressed on the tuned 
circuit 29, 36 above a predetermined intensity 
Such that device 3 limits and transmits a signal 
Wave to the tuned circuit 86, 8; iimiting action 
in the discharge device 3 f take place on both half 
cycles of the wave in known fashion. Rectifica 
tion of the Wave on the control electrode 33 is 
effective to develop a bias potential across re 
sistance 82, whose polarity is as indicated, and, 
aSSunning the intensity of the in pressed Wave is 
sufficient, the control electrode it is driven far 
more negative during a part of each haif cycle of 
the impressed wave than the negative potential 
required to cut off anode current in the device 8 . 
By this process negative half cycles of the in 
pressed wave are limited in intensity and appear 
on the anode 3 only With such linited intensity. 
The potential of the screen electrode is 

adjusted by the voltage dividing resistance 88 to 
a low value, such that positive haii Cycles of the 
impressed signal wave on control electrode 36 
are by certain well known Imechanisms also trans 
mitted to the anode 3 in limited intensity. 
In order to accomplish SOrle of the purposes of 

this invention, the discharge device 3) is inter 
connected with the device 3 to cause the device 
8 to cease transfer of the wave to the tuned cir 
cuit 86, 87 when the intensity of the wave on the 
tuned circuit 9, 80 drops below a predetermined 
intensity. The control electrode 22 of device 9 
is connected to that terminal of tuned circuit is, 
8 which is connected to resistance S2. The anode 
23 of discharge device 9this connected to a point, 
P between the serially connected resistances 34 
and 85, and the cathode of device 33 is coinnected 
to the negative terminal of a source 9 of biasing 
potential, the positive terminal Of Which is con 
nected to ground through a coupling resistance 
92. A suitable condenser 99 is connected in shunt, 
to the serially connected source 9 and resistance 
82 for-by-passing high frequency currents around 
such serially connected circuit elements. 
Source 9 maintains the cathode of device 3 

negative with respect to ground and also with 
respect to the control electrode 22, so that in th 
absence of a signal voltage current tends to flow 
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from source 9 ? through resistance 92 to ground, 
then through resistance 82, through the resistance 
35, to the control electrode 22, and through the 
cathode of device 90 and back to the negative 
terminai of source 9t. Such current flow main 
tains continuously a bias potential acroSS resist 
ance 82 of such polarity as to maintain control 
electrode 6 of device 8 negative With respect 
to ground. 
When the signal appearing across tuned cir 

cuit 19, 80 is of greater than a predetermined 
amplitude the conductivity of device 90 changes 
not only as the result of the increased voltage 
drop across resistance 82 but also as the result of 
the increased voltage drop across resistance 92. 
Enhanced signal rectification between control 
electrode 6 and the cathode of the device 8 
produces a sufficiently large negative bias acroSS 
resistance 82 to cut off the anode current of device 
90 so that ultimately the Voltage drop a CrOSS 
resistance 84 is only tilat produced by a relatively 
small space current flowing to device 8. A cor 
respondingly high direct current potential ap 
pears on anode 3 of the limiting amplifier de 
vice 8 and its transconductance is correspond 
ingly greatly increased and the signals are effi 
ciently transferred from the tuned circuit 9, 80 
to the tuned circuit 86, 8 with an effective limit 
ing of the maximum amplitude of both the posi 
tive and negative half cycles of the signals. 
With this arrangement, in which the limite 

device 8 is made effective or ineffective to pass 
signals from the tuned circuit 9, 8 to the tuned 
circuit 86, 87, as such signals in the tuned cir 
cuit 79, 8 are above or below a predetermined 
intensity, the selectivity curves of the tuned cir 
cuits 76, 7 and 79, 80 and other tuned circuits 
in the radio frequency amplifier stages 63 and 73, 
oscillator modulator A and intermediate fre 
quency amplifier 5 are substantially flat topped 
over a frequency range corresponding to the fre 
quency range illustrated in Fig. 1 as linear within 
the parts B and C of the curve 5. The selectivity 
curve outside of the frequency range is such that 
a very sharply reduced transfer of energy is pro 
duced through the above mentioned tuned cir 
cuits Outside of that frequency range, that is, in 
the region corresponding to the back slopes 6 and 
7 of the curve 5 in Fig. 1 and within the frequency 
ranges marked A and D. Accordingly, if those 
tuned circuits are so adjusted in band width that 
an incoming signal lies within the range A or 
within the range D shown in Fig. 1 such signal 
is sufficiently attenuated at the tuned circuit 9, 
80 of Fig. 2 so as to be below the predetermined 
intensity at which the discharge device 8 trans 
fel's signals to the tuned circuit 86, 8. It is only 
when a signal on the antenna, 9 lies within the 
linear frequency range of the curve 5 of Fig. 1, 
that is, within the frequency ranges B and C of 
Fig. 1, that, it appears in the tuned circuit 79, 80 
in sufficient intensity to bias device 90 beyond 
cutoff, with the result that the signal is amplified 
by device 8. 
As has been mentioned previously, a portion of 

the audio signal amplified by discharge device C2 
is fed to rectifying discharge device 3 through 
condenser . The cathode of device i3 is 
grounded through a tapped resistance 36 which 
is shunted by an audio frequency bypass con 
denser f37. Rectified voltage appearing between 
the tap on resistance 36 and ground is filtered 
by serially connected filter inductance if and 
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8 
of the voltage appearing across resistance 36 is 
filtered and applied across resistance 92 when 
a Serially connected switch 6 is closed by con 
necting the movable tap on resistance 36 to one 
terminal of resistance 92, the other terminal of 
resistance 92 and one terminal of resistance 36 
being grounded. This rectified voltage from de 
Vice 3; causes the ungrounded terminal of re 
sistance 92 to become more positive as the signal 
Voltage applied to discriminator 9 increases, and 
the net continuous negative bias voltage appear 
ing on grid 22 of device 90 becomes sufficient to 
cut off current flow in device 90 with the result 
that the anode voltage on device 8, and conse 
quently the transconductance of that device, in 
CreaSeS. The Output signal from device 8f corre 
Spondingly increases with a resulting increase in 
the amplitude of the audible signal from the re 
producer fo9. 
In Figure 2, when Switch 0 is connected as 

shown to the grounded terminal, tha deviation 
Sensitivity of the receiver is controlled in accord 
ance With the audio voltage output. When switch 
6 is closed and when switch () is connected to 

filter inductance 5, the deviation sensitivity of 
the receiver is controlled not only by the audio 
voltage output but also by the signals appearing 
across the output of intermediate frequency 
transformer 8. 
The receiver shown herein may be tuned by 

Conventional means, for example, the tuning 
means may conprise variable condensers or vari 
able inductances. Such tuning means are repre 
sented by the variable capacitance 62A and 66 
shown in Fig. 2. The grid input circuit, and the 
plate output circuit of the radio frequency ampli 
fier 3 may also be tuned. Tuning means may be 
Connected in conventional fashion. 

It is preferable, but not essential, to use a pen 
tode type of discharge device in the main signal 
translating channel. While the auixiliary control 
discharge device 90 is shown as a triode type, it 
may be desirable, under certain conditions, to use 
a tetrode or pentode in place of the triode. 
While the particular embodiments of the pres 

ent invention have been shown and described, it 
will be obvious to those skilled in the art that 
changes and modifications may be made without 
departing from this invention in its broader as 
pects, and therefore the aim in the appended 
claims is to cover all such changes and modifica 
tions as fall within the true spirit and scope of 
this invention. 
I claim: 
1. A frequency deviation responsive device in 

cluding a source of frequency modulated carrier 
Waves of varying amplitudes and various mean 
frequencies, means for selectively amplifying a 
Carrier Wave from said source, a frequency modul 
lation signal detector of the resonant type having 
a principal linear frequency response region and 
adjacent non-linear frequency response regions, 
Said amplifying means having a frequency selec 
tivity characteristic with substantially more at 
tenuation in said non-linear regions than in said 
principal linear region, an electron discharge 
device having a control electrode, anode and cath 
Ode, an input circuit connected between said con 
trol electrode and cathode including means for 
producing self-bias voltage in response to a car 
rier wave impressed on said control electrode, 
means for impressing a selected carrier Wave from 
Said amplifying means on said input circuit, an 

shunt connected filter condenser 4. A portion 75 output circuit connected between said anode and 
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cathode and coupled to said detector, said device 
and circuits being arranged to limit to a pre 
determined maximum amplitude any carrier 
wave impressed thereon, a second electron dis 
charge device having a control electrode, anode, 
and cathode, means for impressing self-bias Wolt 
age from the control electrode of said first dis 
charge device on the control electrode of said 
second device negatively With respect to the Cath 
ode of said first device, and means for connecting 
the anode and cathode of Said Second device to 
said output circuit effectively in shunt With the 
anode and cathode of Said first device, Said Sec 
ond device having sufficient transconductance 
with said circuits adjusted for satisfactory signal 
detection in said principal linear region that Sub 
stantially no signal detection takes place in said 
adjacent regions. 

2. A frequency deviation responsive device in 
cluding a source of frequency modulated carrier 
Waves of Varying amplitudes and Various mean 
frequencies, neans for Selectively ainplifying a 
carrier Wave from Said SOUrce, a frequency nodul 
lation signal detector of the resonant type having 
a principal linear frequency response region and 
adjacent non-linear frequency response regions, 
said amplifying means having a frequency selec 
tivity characteristic With SubStantially more at 
tenuation in said non-linear regions than in said 
principal linear region, an electron discharge de 
Vice having a control electrode, anode and cath 
ode, an input circuit connected between said con 
trol electrode and cathode including means for 
producing Self-bias Woltage in response to a car 
rier Wave impressed. On Said Control electrode, 
neanS for impressing a Selected carrier Wave from 
Said amplifying means on said input circuit, an 
Output circuit connected between said anode and 
cathode and coupled to said detector, Said device 
and circuits being arranged to limit to a pre 
determined maximum amplitude any carrier Wave 
impressed thereon, a second electron discharge 
device haWing a control electrode, anode, and 
cathode, means for impressing self-bias voltage 
from the control electrode of said first discharge 
device on the control electrode of Said second 
discharge device and for biasing the cathode of 
said Second device negatively with respect to the 
cathode of said first device, means for connecting 
the anode and cathode of said second device to 
Said output circuit effectively in shunt with the 
anode and cathode of Said first device, said Sec 
ond device having Sufficient transconductance 
With said Circuits adjusted for Satisfactory signal 
detection in Said principal linear region that Sub 
stantially no signal detection takes place in said 
adjacent regions, means responsive to detected 
Signals for producing a bias Voltage, and means 
for changing the conductivity of said second de 
Vice in joint response to Said last mentioned bias 
voltage and said self-bias voltage. 

3. A frequency deviation responsive device in 
cluding a source of frequency nodulated carrier 
WaVeS of Varying amplitudes and various mean 
frequencies, means for selectively amplifying a 
carrier wave from said source, a frequency modu 
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lated signal detector of the resonant type having 
a principal linear frequency response region and 
adacent non-linear frequency response regions, 
Said amplifying means having a frequency selec 
tivity characteristic with substantially more at 
tenuation in Said non-linear regions than in said 
principal linear region, an electron discharge 
device having a control electrode, anode and cath 
Ode, an input circuit connected between said con 
trol electrode and cathode including means for 
producing Self-bias Voltage in response to a car 
rier WaWe impressed on said control electrode, 
means for impressing a Selected carrier wave from 
Said amplifying means on said input circuit, an 
Output circuit connected between said anode and 
Cathode and coupled to said detector, said device 
and circuits being arranged to limit to a prede 
termined maximum amplitude any carrier wave 
impressed thereon, a second electron discharge 
device having a control electrode, anode, and 
cathode, reans for ingressing Self-bias voltage 
from the control electrode of said first discharge 
device on the control electrode of said second dis 
charge device and for biasing the cathode of said 
second device negatively with respect to the cath 
ode of said first device, means for connecting the 
anode and cathode of said second device to said 
output circuit effectively in shunt with the anode 
and cathode of said first device, said second de 
Vice having Sufficient transconductance with said 
circuits adjusted for satisfactory signal detection 
in said principal linear region that substantially 
no Signal detection takes place in Said adjacent 
regions, means responsive to detected signals for 
producing a bias voltage and means responsive to 
Said last mentioned bias Voltage for aiding the 
change in conductivity of said second device pro 
duced by said self-bias voltage. 

ROBERT T. THOIVIPSON. 
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