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Audio Squelch Circuits 
IN installations where a receiver must 

remain on for long periods of time 
even though no signal is present at 
the antenna, noise and background 

hiss (present in any receiver no mat- 
ter how well designed) are amplified 
through the i.f. and audio stages and 
cause annoying noises at the loud- 
speaker. A squelch circuit is a control 
arrangement, usually operating from 
the a.v.c. voltage, that silences the re- 
ceiver when no usable signal is being 
received. 
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Fig. I -The sources of a.f. and a.v.c. 

Squelch circuits are used frequently 
in military and police receivers; such 
equipment must remain on to receive 
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unscheduled broadcasts. However, de- 
signers of high -quality receiving equip- 
ment can use the squelch circuit to good 
advantage to silence between -station 
noises while tuning. A squelch circuit 
would be impractical for this purpose 
in a communications receiver when lis- 
tening to signals which fluctuate rap- 
idly at random due to atmospheric 
conditions, but it offers improved per- 
formance for FM and broadcast 
reception. 

The diode detector VI of a conven- 
tional AM receiver, such as that in 
Fig. 1, furnishes two output voltages. 
An a.f. signal, from which r.f. has been 
removed by Cl, appears across Rl. This 
is applied through C2, which blocks the 
d.c. component, to the volume control 
(not shown), the arm of which is con- 
nected to the grid of the first audio 
amplifier. The rectified d.c., filtered by 
R2 and C3, is negative with respect to 
ground. It is brought back to one or 
more r.f. and i.f. stages as a.v.c. 

Since the a.v.c. voltage is the result 
of rectifying the r.f. signal, its magni- 
tude depends solely on the signal 
strength, not at all upon the modu- 
lation. 

The a.v.c. voltage may also be used 
to control a squelch circuit, as shown 

in Fig. 2. Only two additional tubes are 
required, the most convenient arrange- 
ment being to use a dual- triode. The 
6SL7 -GT was chosen because it has a 
sharp change in plate current for a 
change in grid voltage of from 2 to 4 
when the plate voltage is 250. 

How the squelch works 
The circuit of the squelch is very 

much like that of a direct -coupled am- 
plifier: a voltage divider is placed 
across the power supply, and the two 
stages -plates, cathodes, and grids - 
are placed at various points along it. 
Fig. 2 is drawn so as to show clearly 
the voltage- divider effect provided by 
the three resistors R4, R5, and R9 
across the power supply. 

The voltage appearing across R9 is 
applied as plate voltage to V2 -b, an 
ordinary cathode- follower amplifier. 
The a.f. signal from the detector is 
applied between grid and ground. Out- 
put is taken from across the cathode 
resistor. 

The bias on V2 -b, however, is con- 
trolled by V2 -a, which, in turn, is con- 
trolled by the a.v.c. voltage. 

When no signal is being received, 
there is no a.v.c. voltage; therefore 
there is no voltage between grid and 
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Fig. 2 -A 
Courtesy Jenne. Mfg. Co. 

Typical bass -reflex speaker. 
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lowers the pressure of air within the 
cabinet, which in turn stiffens the cone. 
The more rigid cone is unable to follow 
the pulsating current in the voice coil 
with any degree of accuracy, especially 
on transients and at the higher audio 
frequencies. 

Many designs have been created in 
the attempt to find suitable means of 
baffling the speaker and not have ex- 
cessive bulk or size. One of these is the 
Jensen Bass -Reflex speaker housing 
shown in Fig. 2. This is essentially a 
sound chamber of several cubic feet, 
having a second radiation vent near the 
speaker opening. A limited amount of 
sound insulation used on the inside 
walls absorbs high frequencies, but has 
little effect on low frequencies. This 
type shows a marked improvement over 
the average baffle, particularly radio 
cabinets. 

Another type recently introduced is 
a corner baffle utilizing adjacent wall 
surfaces as part of the sound channel. 
Fig. 3 shows how the sound channel 
within the cabinet is "folded" as in a 
re- entrant horn, eliminating much of 
the objectional size. Location of the 
cabinet is also an advantage. The effi- 
ciency of the speaker is maximum di- 
rectly in front, or along the axis, de- 
creasing as the angle of distribution be- 

comes greater, until a point of minimum 
efficiency is reached along the plane of 
the cone. 

20.1/2 "1066 

OPENING 
TO 
ROOM 

TOP VIEW 1 OPEN I 

r 
6 a 

GRILL 10" GRILL ,...ILL 

i 6 "tt- 30" 6. 

LOOR FRONT VIEW 

Lt. 

Fig. 3-Co-nor-type speakers like this 
one are becorn:ng increasingly popular. 

RADIO -ELECTRONICS for 



cathode of V2 -a, except a small bias 
furnished by R4. The grid is connected 
to the negative end of the power sup- 
ply (through R3, in which there is no 
current flow and therefore no voltage 
drop), while the cathode is connected 
to the top of R4, which is a more posi- 
tive point on the voltage divider. The 
grid is slightly negative for that rea- 
son, but plate current flows. 

The plate current of V2 -a flows 
through its plate -load resistor R6, 
which has a high resistance. The cur- 
rent flows through R6 from plate to 
supply, which means that the plate end 
is negative with respect to the other 
end. The negative (plate) end of R6 
is connected (through R7, in which 
there is no voltage drop) to the grid 
of V2 -b, and the positive end (through 
R8, in which there is no drop when 
V2 -b is not conducting) to the cathode 
of V2 -b. 

When V2 -a is conducting (when 
there is no a.v.c.), V2 -b is biased by 
the voltage drop across V2 -a. This is 
sufficient to cut V2 -b off completely. 
Therefore, it cannot amplify the audio 
signal impressed on its grid by the de- 
tector, and the loudspeaker is silent. 

When a signal appears, it creates a 
+250 2 V2. 
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Fig. 2 -Where squelch tube is inserted. 

certain amount of negative a.v.c. volt- 
age, which appears across R3. Enough 
of this is tapped off R3, by the setting 
of the movable arm, to cut off V2 -a. 
Since there is now no V2 -a plate cur- 
rent passing through R6, there is no 
voltage across it and the cutoff bias 
it had applied to V2 -b is removed. Be- 
cause the only resistors between the 
grid of V2 -b and the bottom of its 
cathode resistor are now carrying no 
current, these two points are at the 
same potential. The only d.c. voltage 
appearing between the grid and cathode 
of V2 -b is that caused by the usual 
voltage drop across the cathode re- 
sistor R8, which gives the correct bias 
for normal operation. 

The a.f. plate current of V2 -b causes 
a.f. voltage variations across R8. The 
a.f. voltage is fed out to the following 
audio stage through C6, which blocks 
the d.c. component of the cathode volt- 
age. The lower end of R8 is bypassed 
to ground for a.f. by C5, so that the 
audio output is effectively 10,000 ohms 
above ground, while the entire tube is 
actually far above ground for d.c., a 
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condition necessary for operation of 
the d.c. circuits just described. 

Construction 
The squelch circuit can be installed 

in any receiver which has a.v.c.; the 
detector need not be a diode. The 6SL7 - 
GT and its resistors and capacitors can 
usually be installed right on the chassis. 
Connections are made to the receiver's 
B- supply, filament supply, and to the 
detector's audio and a.v.c. outputs. 

The only actual change necessary in 
the receiver circuit is to disconnect the 
audio output of the detector from the 
top of the volume control and lead it 
instead to the grid of V2 -b. The a.f. 
output from the cathode end of R8 is 
then connected to the top of the vol- 
ume control. Because V2 -b is a cathode 
follower, it has no gain and the output 
volume of the receiver will be about the 
same as before. It may be slightly less 
because the cathode- follower gain may 
be slightly less than 1, but there is not 
enough loss to cause trouble. 

Only one adjustment is needed. The 
magnitude of the a.v.c. voltage devel- 
oped in the receiver depends on the 
proximity and power of the stations 
listened to. The weakest of these should 
be tuned in and R3 adjusted until V2 -a 
just cuts off -that is, until normal 
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audio is heard. Tuning off the station 
should silence the speaker. When any 
other station is tuned in correctly, it 
should be heard; but, when tuning be- 
tween stations, all noise, hiss, inter- 
ference, and so on should be inaudible. 

Though the diagrams show the 
squelch circuit used with an AM re- 
ceiver, it can be especially valuable 
with an FM set, particularly to silence 
the loud hiss heard between stations on 
sets which use limiter- discriminator 
combinations. All that is necessary 
is a negative d.c. voltage which is 
present when there is a signal and 
absent when there is none. The grid 
voltage of the limiter satisfies this re- 
quirement and may be connected to the 
top of R3 to control the squelch. With 
other types of detectors which do not 
need limiters there is generally a way 
of obtaining a d.c. voltage. Sets which 
have a.v.c. will, of course, present no 
problem, as R3 is simply connected to 
the a.v.c. line. 

MATERIALS FOR SQUELCH 
Resisten: I -200, I- 10,000, I- IS,000, I- 100,000 

ohms, 1 -2.2 megohms, Vs wat; I- 100,000 ohms, 1 

watt; 1 -500,000 -ohm potentiometer. 

Capaciten: I -.01, 2-0.1 pt, 600 volts, poper. 

MIscelleeeees: I- 6SL7 -GT; I -octal tube socket; 
necessary hardware. 

New Electronic Music Vibrato Circuit 
A novel electronic musical instrument 

was described in a recent issue of Elec- 
tronics. The instrument consists of 12 
tone -generator channels and an audio 
amplifier. A switch frame is fastened 
across the keyboard of a standard piano 
so its keys close appropriate circuits in 
the electronic -organ tone generators 
and both instruments are played at 
once. 

Each tone -generator channel consists 
of an electron- coupled sawtooth oscil- 
lator and a series of four cascade fre- 
quency- halving multivibrators. Each of 
the oscillators can be frequency -modu- 
lated to produce a vibrato effect. Fre- 
quency modulation is produced by ap- 
plying a 6 -cycle signal to the grid of 
a reactance tube across the oscillator 
of each of the tone- generating channels. 
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one triode of the 6SL7, which is con- 
nected as a phase -shift oscillator whose 
frequency is controlled by the 220,000 - 
ohm resistors and the .05 -uf capacitors. 
The other section of the 6SL7 is a buffer 
amplifier. 

One section of the 12AX7 is an elec- 
tron- coupled oscillator whose frequency 
is controlled by the values of the iron - 
cored inductor L and the capacitor C 
shunting it. The signal from the buffer 
amplifier is applied to the grid of the 
remaining triode of the 12AX7. The 
strength of the vibrato signal is con- 
trolled by varying the 27,000 -ohm re- 
sistor. The value of this resistor is 
altered by switching in parallel resis- 
tors in the original circuit. 

The signal from the buffer -amplifier 
could be applied to the suppressor grid 
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The low- frequency oscillator and a 
single tone -generating oscillator and re- 
actance tube are shown in the diagram. 

The vibrato signal is generated in 
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of a voltage amplifier in an audio am- 
plifier used with electric guitars and 
similar instruments to produce a vibrato 
or tremolo effect. 




