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This invention relates to frequency modula 
tion signal detectors of the type comprising a fre 
quency discriminator network and rectifier 
means connected therewith in balanced rela 
tion. In known detectors of this type, the fre 
quency discriminator network and rectifier means 
is arranged in bridge form and the incoming 
Signal is introduced into the network through 
two paths, one of which provides a connection 
across one diagonal of the bridge and the other 
of which provides coupling with two of the 
bridge arms. 

It is an object of this invention to provide an 
improved and simplified frequency discriminator 
network and rectifier means arranged for the 
introduction of signals thereto through a single 
path, whereby the necessity for multiple cou 
pling elements is obviated. - 

It is a further object of this invention to pro 
vide an improved frequency modulation or vari 
able frequency detector having a simplified fre 
duency discriminator network wherein the tun 
ing alignment is facilitated and which may be 
resolved into bridge form with input coupling 
across one diagonal only, thereby eliminating 
magnetic or additional coupling to the arms of 
the bridge. 
The invention will, however, be better under 

stood When considered in connection with the ac 
Companying drawing, and its scope is pointed out 
in the appended claims. 
In the drawing, 
Figure 1 is a Schematic circuit diagram of a 

frequency modulation or variable frequency de 
tector embodying the invention, 

Figure 2 is a similar Schematic circuit diagram 
showing a modification of the circuit of Fig. 1, 
also embodying the invention, 

Figure 3 is a schematic circuit diagram of a 
frequency modulation or variable frequency de 
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tector showing a further modification of the cir 
cuit of Fig. 1, and 

Figure 4 is a graph showing curves illustrating 
a certain frequency response characteristic of 
the circuits of Figs. 1, 2 and 3. 

. Referring to Fig. 1, an amplifier stage 5 ter 
minating any suitable variable frequency or fre 
quency modulation signal channel is provided 
with a tuned output circuit 6 comprising an in 
ductance 7 and shunt capacitor 8 responsive to 
the mean or center frequency and coupled 
through a single path comprising a lead 9 and 
ground or other suitable return path 0-0, with 

it) 

ductance element 3, a second inductance ele 
ment. 4, and a capacity f5. 
The inductance elements are connected in 

Series on opposite sides of the tap , with the 
capacitor 5 connected in shunt with the series 
connected inductance elements of the circuit 2 
which is adjusted to respond to the center fre 
quency of the amplifier pass band. . This may be 
considered to be an intermediate frequency band 
in a superheterodyne receiving system of which 
the stage 5 is the last intermediate frequency 
amplifier. 
The circuit f2 is connected at its terminals 6 

and f, to which the terminal ends of the wind 
ing 3-4 are connected in balanced relation 
with two diode rectifiers 8 and 9, which in turn 
are connected to a balanced output circuit 29-2 
across a pair of series-connected output imped 
ances or resistors 25 and 2s each provided with 
a suitable high frequency bypass capacitor 27. 
The midpoint of the Output circuit 28 is con 
ductively connected back to the input circuit, as 
to the center terminal f, through a high fre 
quency choke coil 29 providing a return path for 
the diode rectifier current. 

This discriminator network resembles known 
circuits in the general arrangement of the recti 
fiers in balanced relation between the input cir 
cuit 2 and the output circuit 20-21. However, 
it will be noted that the coupling from the supply 
circuit, which is the output circuit 6 of the am 
plifier stage 5, is through a single path 9, and 
that the arms of the bridge formed by the de 
tector circuit comprising the inductance elements 
3 and 4 are not electromagnetically coupled 
with the tuned circuit 7 in the output circuit 6. 
Such coupling is readily prevented by suitable 
Shielding means indicated schematically at 39, 
being a metallic member suitably connected to 
ground, as indicated at 3. 

Furthermore, the network is so arranged that, 
from the output terminal 6 to ground, the cir 
cuit 2 is tuned either above or below the mean 
or center frequency F0. Likewise, the circuit 
from terminal 7 to ground is tuned in the op 
posite direction either above or below the center 
Or mean frequency F0. This provides an un 
balance in the tuning for the signal frequencies 
Fi and F2, indicated in Fig. 4, above and below 
the center frequency F0, and a balance in the 
network for the latter frequency whereby the 
network and rectifier means is effective as a de 
tector for variable frequency or frequency-modu 
lated signals about the said mean frequency F). 

a tap if on a tuned circuit 2 comprising an in- 5.5 This provides a maximum output voltage for the 
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output circuit 20-2 at the frequencies F and 
F2. 
The bridge is unbalanced at these frequencies 

and other frequencies than the center frequency 
FO, by adjusting the inductance element 3 with 
respect to the inductance element 4 which may 
be referred to as Li and L2, respectively. With 
this arrangement, the inductance of Il may be 
slightly lower than the inductance of L2, or vice 
versa, to cause the said elements to respond re 
spectively to the frequencies F and F2, thereby 
providing effective discrimination without the 
addition of a second coupling path to the Supply 
circuit. 
The two halves of the discriminator network 

may also be unbalanced or tuned above and 
below the mean frequency by adjusting a ca 
pacity across each of the rectifier devices 8 and 
9, utilizing the interelectrodal capacity and, if 

necessary, additional external capacity indicated 
by the variable capacitors 35 and 36 connected 
effectively across the rectifiers between the ter 
minals 6 and 7 and ground. 

It will be noted that the coupling path to the 
circuit 9 includes a blocking capacitor 3 which 
could be omitted except for the fact that plate 
potential is on the lead 9 from the plate circuit 
of the tube 5. 
The input circuit 9 may be coupled also to 

the circuit 2, as indicated in Fig. 2, with a cen 
ter tap 38 between two series-connected capaci 
tors 39 and 40 across the inductance elements 
L and L2, the combined series capacity being 
equal to that of the capacitor 5 with the in 
ductance L and L2 the same as the combined 
inductance of the elements 3 and 4 in Fig. 1. 
It will be noted in Fig. 2 that the inductance 
elements 3 and f4 or L and L2 are combined 
in a single winding 4 tunable by means of a 
magnetic core indicated at 42. The unbalance 
in the circuit may be effected by adjusting the 
capacitors 35 and 36, as in the circuit of Fig. 1, 
or by adjusting the capacitors 39 and 40 which 
are of approximately equal value. The circuit 
is otherwise the same as in Fig. 1, and Operates 
in a similar manner. The output circuit 20-2 
is arranged in balanced relation to the ground 
connection 0 which is connected to the terminal 
28. The choke coil 29 provides a D. C. return 
path for the diode current and may be connected 
as shown to any suitable point on the coil 4. 
In the circuit of Fig. 1, the tuning of the in 
ductances 3 and 4 may be made individually 
by movable core elements 45 and 46 or the tun 
ing may be accomplished by adjustment of the 
capacitor 5. The elements 3 and f4 may be 
electromagnetically separated one from the 
other or may be electromagnetically coupled, the 
modification in Fig.2 showing them coupled, and 
the circuit of Fig. 1 showing them separated 
sufficiently to prevent electromagnetic coupling. 
However, for simplicity of construction, the coils 
3 and 4 may be a continuous winding tapped 
at . . . . 

Referring now to Fig. 3, the same circuit ele 
ments and circuits as in FigS. and 2 are design 
nated by the same reference numerals. In this 
circuit, the main difference lies in the fact that 
the choke coil 29 and blocking capacitor 37 are 
replaced by a tuned circuit 59 comprising a 
transformer secondary winding 5 and a shunt 
capacitor 52 connected between the input ter 
minal and the center tap 28 of the output 
circuit, the signals being thereby introduced 
across the diagonal of the network from a pri 
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2,279,506 
mary winding 53 connected in the output circuit 
6 of the stage 5 and coupled to the winding 5, 
as indicated. This gives additional selectivity 
with a minimum increase in elements involved 
over the arrangement of Fig. 1. 

It Will be noted that, in this circuit, the induc 
tances 3 and 4 are unbalanced, that is, not 
equal in inductance value to provide the resonant 
characteristic for signals off the center or mean 
frequency. In this case, therefore, the inter 
electrodal capacity of the rectifiers 8 and 9 
are indicated at 55 and 56 without additional 
shunt capacity elements for unbalancing the 
tuning of the circuit. 
From the foregoing description, it will be seen 

that a frequency discriminator network may be 
provided with a single input signal path Con 
nected across a diagonal of the bridge circuit 
and that the circuit may be unbalanced by 
providing unequal inductance elements serially 
in the tuned circuit of the network or by un 
balancing the capacities across the rectifier ele 
ments. Therefore, the resonant frequency from 
One diode or terminal of the netWork to ground 
may be made to fall on One side of the mean or 
center frequency, while the resonant frequency 
from the other diode or circuit terminal to 
ground may be made to fall on the opposite 
side of the center or mean frequency, thereby 
to provide effective frequency discrimination 
and, in connection with suitable rectifier devices. 
an effective frequency modulation detector, hav 
ing a relatively high sensitivity and simplified 
tuning adjustment features. 

claim as my invention: 
1. A frequency discriminator network com 

prising an input circuit having a tuning in 
ductance in two sections serially connected and 
capacity means in shunt with said inductance 
providing resonance at a predetermined mean 
frequency, an output circuit, means for unbal 
ancing said input circuit to provide resonance 
therein between opposite terminals thereof and 
ground above and below a center frequency, and 
means providing a single signal conveying path 
for introducing signals into said network. 

2. In a frequency modulation detector, a fre 
quency discriminator network comprising a pair 
of unequal inductance elements serially connect 
ed, shunt tuning capacity means connected across 
Said series-connected inductance elements to pro 
vide a single input circuit for said detector res 
Onant at a predetermined mean frequency, means 
for adjusting the inequalities of said inductance 
elements to resonate the terminals of said cir 
cuit with respect to ground above and below 
Said mean frequency, and means for introducing 
signals into said network comprising a single 
circuit connection to said network between said 
inductance elements. 

3. A frequency modulation signal detector 
comprising, in combination, a frequency dis 
criminator netWork having a tuned circuit in 
cluding two serially connected inductive bridge 
arms and a shunt tuning capacity element there 
for, a rectifier connected to each of the termi 
nails of said circuit, a balanced output circuit 
for said rectifiers comprising two substantially 
equal output impedance elements serially con 
nected between said rectifiers, and a tuned input 
circuit connected between the junction of said 
inductance elements and the junction of said 
output impedances across a diagonal of the 
bridge forming the signal input means for said 
netWork, - 
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4. A frequency modulation signal detector 

comprising, in combination, a frequency discrim 
inator network having a tuned circuit including 
two serially connected inductive bridge arms and 
a shunt tuning capacity element therefor, a rec 
tifier connected to each of the terminals of said 
circuit, a balanced output circuit for said recti 
fiers comprising two substantially equal output 
impedance elements serially connected between 
said rectifiers, and a tuned input circuit Con 
nected between the junction of said inductance 
elements and the junction of said output in 
pedances across a diagonal of the bridge form 
ing the signal input means for said network, 
said last named circuit including the secondary 
of a coupling transformer, an amplifier having 
an output circuit, and a primary Winding for 
said transformer connected in said last-named 
circuit. 

5. A frequency modulation signal detector 
comprising, in combination, means providing a 
tuning inductance having a tap intermediate be 
tween its terminal ends, a tuning capacitor con 
nected in shunt with said tuning inductance, 
a pair of diode rectifiers each having an anode 
connected with a terminal of Said circuit and 
having a cathode, a balanced output circuit for 
said diode rectifiers comprising a pair of output 
impedance elements connected serially between 
said cathodes, a single path signal conveying 
means connected between said tap and the junc 
tion of said impedance elements for introducing 
a frequency modulated signal into said, network, 
a ground connection for said balanced output 
circuit, and means for unbalancing the tuning 
inductance on opposite sides of the tap to pro 
vide resonance above a predetermined center 
frequency for received signals between One of 
said circuit terminals and ground and resonance 
below said center frequency between the other 
of said circuit terminals and ground. 

6. A frequency modulation signal detector, 
comprising, in combination, means providing a 
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3. 
tuning inductance having a tap intermediate be 
tween its terminal ends, a tuning capacitor con 
nected in shunt with said tuning inductance, a 
pair of diode rectifiers having an anode con 
nected with a terminal of said circuit and hav 
ing a cathode, a balanced output circuit for said 
diode rectifiers comprising a pair of output im 
pedance elements connected Serially between 
said cathodes, a single path signal conveying 
means connected between said tap and the junc 
tion of said impedance elements for introducing 
a frequency modulated signal into said network, 
a ground connection for said balanced Output 
circuit, and means for adjusting the capacity 
across each of said diode rectifiers to unbalance 
said network and to provide resonance above a 
predetermined center frequency for received sig 
nals between one of said circuit terminals and 
ground and resonance below said center fre 
quency between the other of Said circuit termi 
nals and ground. 

7. A frequency modulation signal detector 
comprising, in combination, means providing a 
tuning inductance having a tap intermediate be 
tween its terminal ends, a tuning capacitor con 
nected in shunt With said tuning inductance, a 
pair of diode rectifiers each having an anode 
connected with a terminal of said circuit and 
having a cathode, a balanced output circuit for 
said diode rectifiers comprising a pair of output 
impedance elements connected serially between 
said cathodes, single path signal conveying means 
connected between said tap and the junction of 
said impedance elements for introducing a fre 
quency modulated signal into said network, a 
ground connection for said balanced output cir 
cuit, and means for unbalancing said network 
to provide resonance above a predetermined cen 
ter frequency for received signals between one 
of said circuit terminals and ground and reso 
nance below said center frequency between the 
other of said circuit terminals and ground. 
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