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AUTOMATIC INTER-STATION NOISE SUPPRFSSION OR SILENT TUIING

INTER-STATICN NCISE WITH A.V.C, SYSTEMS, Although automatic volume control

systens produce the desired results as far as maintaining the volume output of the
receivers nearly constant is concerned, a rather disturbing condition
accompanieg the action, and that is inter-station noise.

As long as a station signal is tuned in, the automatic volume control
system partially suppresses the amplification in the radio-frequency and inter-
mediate-frequency circuits according to tne increased bias on the tubes. But
between stations when no signal voltage is being recelved, the automatic wvolume
control action is not present, and there are no special potentials limiting the
bias of the radio frequency or intermediate frequency tubes. Consequently the
full power of the amplifying system 1s operative; and with the high sensitivity
with which the wmodern receiver is possessed, everything that is picked up,
including all sorts of stray noises, etc., is highly amplified. The result is
that a most annoying racket is given out by the speaker. But as soon as a
station carrier is tuned in again, the bias is increased, the sensitivity is
suppressed, and the noise disappears.

Tuning such a receiver is, therefore, not very pleasant under such condi-
tions, for as the dial is tuned from station to station this noise is heard
intermittently and the effect is anything but agreeable. This trouble was
first remedied in some receivers by using a "muting” switch, which consisted
merely of a push-button switch that grounded the grid or some other part of
the audio amplifier and thus rendered it inoperative so that the receiver
remained silent until the button was released. The objection to this method,
of course, was that the finger had to be held on the push-button as long as the
set was being tuned if the noise was not wanted.
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INTER-STATION NHOISE ELIMINATION IN
THR STEWART-7ARNER MODEL R-106
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Fig, 1

The circuit arrangement used in the Stewart-Warner Model R-106 radio
receiver contains a number of interesting features, including a simple system
of inter-station noise elimination. The circuit is illustrated in Fig. 1,
and is a standard superheterodyne with a preliminary radio frequency amplifier
and a single intermediate frequency stage. The oscillator is coupled to the
1lst detector or mixer tube through a pick-up coil in the cathode return line,
A type 59 tube connected as a pentode is used in the audio output stage.

The 2nd detector stage, however, is of special interest. Here a type 55
tube is used. The upper plate, it will be observed, is used as a half-wave
rectifier detector, with resistor 26, a 500,000-olm potentiometer, serving as
a load. The slider of the potentiometer is connected to the grild of the triode
unit which performs as a lst audio stage. In the cathode return a 2000-ohm

resistor R-7 1is used, and the voltage drop across this resistor places a
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constant negative bias on the detector diode plate. As a result no signal or
noige detection can occur unless the signal voltage reaching the diode plate
exceeds this bias. It 18 in effect a form of delayed signal detection, and the
arrangement acts as an effective noise elimination or squelch circuit. When
resistor 32, which is an 8000-ohm rheostat, is used in combination with the
manuslly operated sensitivity control, it is possible to eliminate the objec=—
tionable noise that is heard when the tuning system is shifted from station to

station,

The second plate is coupled to the detector plate through a ,00l-mfd.
condenser and is used for automatic volume control, For this function the
cathode 18 grounded through the 900-ohm section of the voltage dividing resistor
31, and the circuit is closed through the l-megohm load resistor No. 14. Ths
potential drop across the 900-ohm resistor biasss the A.V.C. plate
about 15 volts negative, which means tlhat no rectification or A.V.C. action
can take place until the incoming signal is built up to this value, Also,
this is the minimum signal value that is capable of givingaudio output, and
any station not capable of giving full audio output to the speaker, is not
further reduced in volume by the action of the A.V.C. system, This is another
excellent example of "delayed automatic volume control”, whereby weak stations
are allowed to come in with much better volume and the effects of severe fading
are greatly minimized,

AUTOMATIC INTER-STATION NOISE SUPPRESSION

The automatic system of inter-station noise suppression, or quiet automatic
volume control as it is also called, is a ci.rcuit arrangement that automatically
ren_ders an A.V.C, receiver silent during the tuning process, that is while the
tuner is being shifted from station to station. These automatic muting circuits
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in some cases form an entirely independent. system, while in others they comprise
an integral part of the receiving circuitt Practically all automatic noise
suppression or "Q" systems as they are sometimes called, operate on the grid
bias of the lst audio stage, and the wvarious circuits differ only in the way

in which this bias influence is produced,

The general action of the various suppressor systems is as follows. A4n
extra type 57 or 58 tube is used which is commonly referred to as the Q or
squelch tube. This tube is arranged so that its grid 1s associated with the
plate circuit of the A.V.C. tube and its plate circuit with the grid of the
lst audio stage. As long as no signal is being received, the A.V.C. tube is
inactive and the grid and cathode of the Q tube are allowed to be at the same
potential. Under these conditions the Q tube draws a heavy plate current that
builds up an appreciable potential across a load resistor in the plate circuit.
This load resistor also forms part of thé grid return circuit of the lst audio
tube, and hence the potential acrogs it becomes an additional negative bias
that carries the grid of the audio tube clear down to the plate current cut-off
point. This renders the tuhe inoperative so:that no signal can pass through,
noigse or otherwise, and the receiver is silent or muted,

When a station signal is tuned in, the A,V.C. tube becomes active and plate
current flows through its load resistor, which it will be remembered is also in
the grid circuit of theQ tube. The resulting potential across the resistor
then automatically blases the grid of theQ tube and causes it to draw less
plate current. Tais decreased plate current reduces the drop across tie plate
resistor and decreases the bias on the lst audio tube so that it can again
function and permit signals to pass through, thereby rendering the receiver

operative,
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TheQ tube is thus a relay that operates between the A.V.C. and the lsat
audio stages. At no incoming signal the A.V.C, tube is inactive, but the Q
tube is over-active, as might be said, and in turn renders tne lst audio tube
gilent, But witn an incoming signal the A.V.C. tube comes into action, de-
creases the activity of the Q tuve and tais in turn permits the lst audio tube
to onerate. Tne same regult is thus accomplished auto-electricaliy as was
originally done manually by means of the muting switch, The suppresgor systems
used in the various commercial receivers differ primarily in the manner in
waich the Q or relay tube is excited, But nractically all operate on the bias
of the 1lst audio tube, rendering the receiver silent between station channels,
The suponressor systems illustrated in the following commercial receivers are
typical of the petier engineered installations; and if theilr operation is
thorougnly understood, no difficulty should be experienced with others thatmey
be encountered, for the basic operating princinles are the same.

THE ZENITH MODELS 430 & 440
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The Zenith Model U430 circuit (same as the Model L40) illustrates very
nicely the arrangement and action of the autamatic inter-station noise sup-
pressor system explained previously. As illustrated in Fig. 2 the circuit is
essentially a standard superheterodyne with a push-pull power output stage
similar to the Model 410 discussed previously, except that an additional type
57 tube is used as suppressor or squelch tube. It is ladeled Q.4.V.C. in the
diagram, meaning gquiet automatic volume control

The circuit arrangement and operation of the automatic voluwme control tube
are very similar to that employed in the Zenith Model 410; And, as was explained
previously, the Q tube operates between the A.V.C. and the lst audio tubes,

The grid of the Q tube is connected to the upper end of R-2

the load resistor in the plate circuit of the A.V.C. tube, In the plate circuit
of the Q tube is the load resistor R-6. If the grid return of the lst audio
tube is traced from the grid to the cathode return, it will be seen that R-6

is also part of this circuit with the grid connected to its low potential end.
The grid return of the Q tube is closed through the variable resistor R-7.

The circuit can easily be traced by following the letters A,B,C,D,E,F,

When no signal is tuned in, the bias on the A.V.C. tube is such that little
or no current flows in the plate circuit. Under these conditions the grid and
cathode of the Q tube are at the same potential (except for the position of
R-7 which will be explained a little later), and a heavy plate current is drawn
causing an appreciable potential drop across R-6. This drop biases the grid
of the 1lst audio tube to the cut-off point, the tube is, therefore, inoperative
and the receiver is silent.

When a station signal is tuned in, the R.F. potential swings the grid of

the A.V.C. tube less negative, and causes it to draw some plate current. The
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potentinl built up acrcss B-2 by tnis plate current bizses the grid of the Q
tube and csuses it ©o draw less current, thereby reducing tre vnotential drop
acrogs R-6, This furtker removes some cr all of the excese bias frowm the lst
audio tuve, allows this tute to functior, and renders tne receiver operative,
The operation c¢f the Q tuoce is tims a straight relay or conirol action petween
the A.V.C. system and the lst aunio stage.

THE SENSITIVI'CY CR QUIEL CONWIRCL IN Q.£.V.C. SYSTENS

‘fThe variable resistor R-7 in Fig 2 serves somewr.at as a sensivivity control,
for the positior of the slider determires the effectiveness of the Q tube as
a nolse suppressor, If the slider is at the extreme lower end, the grid and
cathode of the Q tube are at the same pcventisl (chassis petertial) during the
ro-glgne.l intervals, and the tube through lts heavy plate current is mest
effectvive in bilasing the 1st audlo tuve to the cut-cff poirt. But if the
slider or R-7 is moved upward, the catnode of tne Q tuoe is put above ground
potential. In otvher words, the grid is negative with reespect tc the oatncde,
and tnis negative bias limivs the plate current drain and also the blas cn the
lst audin tvube,

This sensitivity or quiet contrnl is generally a screwdriver adjustment
at the rear of the chassis and is set when the receiver is insgtalied. If the
locatior of the receiver is a nolsy ore as in a large city witve much irter-
tference roise, the sliaer snouid be moved down toward the cnzssis potential sc
that the Q tuoe is most effective in silencing the receiver during the no
gignal invervale, But 1n tne oper country at gresrt distarces from tre trans-
mivting etations the glider can be moved upward and a plas placed on tie Q

tuoe for such comyplete suppressor action is not needed,
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MAJESTIC MODELS 290, 291, & 293

ieh — W38y —as GBS  cio G4l X
-4
E S [ov—
[ 2] (3]
0 e

o 3
. en = N

RASISTANCL & CONDLMSLE VALULS

&L~ 300 00 (IS
BT - 30-,000 et - m AN
) - 000 t \-
R4 - 100,000
ey - 25'; 000  VOLUML CoNTROL u- fLEcTRR T
[ [ .
- oo
B8 100,0005 TAW §DISL ASSLMD | B8 X
Ty . 300,000 c s- £S e
£0 - $00,000, Cio- ag
:I:- osoogoo TOHL Contd umg W Cil- o
= 00 e -~ | 1
21 - 200,008 1‘,:-""‘ l“‘s:"" LR AR LIGNY ) 0 ALL FILAMENTS
W - 100, ‘000 e~

s o @ O ROISL SUPPRLYSOL ol (4% 53 !3

e S
e - €% ~ .01

B - :o 1 = .01

(11 23 0 €18 -.uns

B3 meof TAPPED tLysTI e

t20- 240 ¢t - .03 Tien yree ¢

el

et~ QYO C 2= .000 BL% M1, AN,

-
(3339 0 MUn comTROL

SPRAKLR FILLD

MAJESTIC Model 250
The MaJjestic Model 290 chassis illustrated in Fig. 3, also employs an

interesting automatic interstation noise suppressor circuit, The receiver is
of the superheterodyne type, and employs & double-diode as a full-wave reqtiﬁer
in the 2nd detector stage. The tube is labeled G-U-S in the diagram and is a
special Majestic tube, It is similer in construction and performgnce to the
lower portion or diode section of a type 55 tube. A type 58 (labeled G-58-S)

is used as the Q or squelch tube, and a type 57 as 1lst audio tupe resgistance
coupled to a type 47 output pentode,

In general performance the receiver resembles any standard superheterodyne,
but it has a mumper of special features in the automatic volume control and
noise suppressor systems thgt are of interest at this time. As was stated
above, the diode plates are connected for full-wave recvification across the
secondary of the last I.F. transformer, The cathode is grounded to chgssis,
and in the return line are resistor R=-13 and R-l4. In series with this line
is also an R,P, choke which in connection with condenser C-18 confines the
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high frequency currents to the secondary cirouit. The voltage drop set up by
the recvified current across Rel4 serves as an A.V.C, potentiel for the grid of
the I.F. tube, while the drop across both R-l4 and R-13 serves as an A,V.C,
potential for both the R.F. and lst detector tubes.

The speclal Q or squelch tube is also connected into the circuit so that
its performance is influenced by the A.V.C. pctentisls duilt up across E-13
and R-1l4, The cathode of the Q tube is grcunded directly to the chassis, while
the grid 1s grounded through the load resistors R-13 and R-14 with the filter
resistor R-12 in series, The plate circuit includes resistors R-6 and R-16,
and makes convact with the B-supply line at the low potential end of R-20,

R-16 is the normal blasing resistor for the type 57 lst audio tube, while Rb
is a plate load resistor that also forms part of the grid circuit of the lst
audio tube., The entire netwerk operates in the following mannsar,

When no signal is tuned in, no rectified current flows through the detector
circuit and nc potential exists acrcss R-13 and R-14, As a result the grid of
the Q tube is at zero potential, that is, at the same potential as the cathods,
and under such conditions the tube draws a heavy plate current., This current
builds up s voltage across R-6 that automatically acts as an additional bias
on the grid of the lst audlo tuve, swinging it so far negative thatithe tupe
is blocked and rendered inoperative., No noise can thus get through tnis lst
audio tupe, and the radlo receiver is silent, even though the A.V.0. system
permite the R.F., and I.F. ampliifiers to rise to maximum sensitivity.

But when a signal is tuned in, rectified current flows through the detector,
and a voltage is built up across R-13 and R-14, But since these resistors
also form part of the grid return of the Q tube, this voltage biases the tube
negatively and causes it to draw little or no plate current, With the plate
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current thus reduced the voltage across R-6 is cut, and the abnormal bias is
removed from the lst audio tube. This permits the tube to function so that
eignals can pass through and the radio set operates normally.

The § or squelch tube thus acts as a.relay that cuts the lst audio tube
in or out., With no incoming signal the relay tube draws a heavy plate current
that biases the 1st audlo tube to the cut-off point; but when a signal does
come in, the relay tube is biased and its plate current reduced, so that the
extra bias is removed from the audio tube and the signals are allowed to come
through., If the @ tube were removed, the set would operate as an ordinary
A.V.C, receiver with the customary inter-station noise.

On account of the differences in antennas and the noise conditions in
various locations, such quiet A.V.C. receivers are generally provided with an
additional control that governs the point at which the Q or squelch tube cuts
in or%%ut. In Fig. 3 this suppressor control is in the form of a 6000-0hm
potentiometer (R-15) in the screen circuit of theQ tube. For example, when
such a se¥ ig installed, it is tuned to an off-station position, the volume
control is turned full on, and the suppressor control set to the position of
no suppression, The recelver 1s now full on and generally plenty of noise will
be heard, The suppressor control is then adjusted slowly until the noise just
stops., An abrupt drop will occur, and the control should not be turned beyond
this point. If maxiumum receiver sensitivity is wanted for distant station
tuning and between station noise is of no account, the suppressor control
ghould be turned clear off to the no suppression position,

THE LYRIC ICDEL SA-9l KADIC RECEIVER

The Lyric Model SA-91 receiver also employs a twpe 55 tube in a novel

manner, for the diodes are used as a half-wave rectifier detector that also
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develops the necessary automatic volume control potential, while the vriode
section serves as a squelch tupne for controlling the bias on the lat audio

tube, a type H7.
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An inspection of the circuit illustrated in Fig., 4 shows the two diodes
of the type 55 tupe connected in parallel to one terminal of the gecondary of
the last I,F. transformer. The cathode is connacted directiy to ground, and
the circuit continues through a 500,000-ohm load resistor or potentviometer,
the slider of which is connected through a ,0l-mfd. condenser vo the grid of
the lst audio tube. This potentiometer, thersafore, comprises the manual volume
control. From the potentiometer the circuit continues thvough a 70,900 and
50,000~0hm filter resistor and closes tn the other s!de of the trunsforuer
secondary,

The potential duilt up across the 500,000-0hm potentiometer provides both
the audio potential for the grid of the 57 lst sudio tube ae well as the A.V.0,
potential which is transmitted through a 1,000,000-ohmfilter resistor to tne grid

of the I.F. tube, snd through anotner similar resistor to the grid of the R.F,
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tube, The A.V.C. action is thus operative on these two tubes.

The grid of the triode section of the 55 tube is also connected to the
low potential end of the cathode load through the same filter resistor that
feeds the A.V.C. potential to the grid of the I.F. tube. The plate of the
triode section is connected through a 170,000-ohm load resistor to the B-
supply line, This latter resistor also forms part of the grid return of the
lst audio tube with a 500,000-ohm filter resistor in serles. The normal bias
for the audio tube is obtained across the 300-ohm section of the voltage divider,
for the cathode is connected to the higi: potential end and the grid return to
the low potential end. The drop across the 7500,10,000 and 15,000-ohm resistors
constitutes the plate voltage. Plate voltage is always measured from plate to
cathode, screen voltage from screen to cathode, and grid bias from control
grid to cathode,

The entire circuit system around the 55 tube functions in the following
manner. As long as no signal ig tuned in, no rectified current flows through
the detector circuit and no voltage exists across the load resistor, There is
no A.V.C. potential impregsed on the R.F., and I.F. tube, and these tubes are
consequently at maxirmm sensitivity., Plenty of noise would then be heard in the
speaker if it were not for the squelching action of the triode section,

With no voltage across the load resistor, the grid of the triode is at
the same potential as the cathode, and under these conditions it is well known that
a tube draws a heavy plate current. The heavy plate current in turn builds up
a high voltage across the 170,000-ohm plate load resistor, and this voltage
becomes an additive bias on the grid of the lst audio tube, swinging it clear
to the cut-off point and rendering it inoperative, No noise or other disturbing
signals can thus get through.
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But when a signal is tuned in, rectified current flows in the detector
circuit, and voltage is built up across the load, This voltage serves as an
A.V.C, potential for the R.F, and I.F, tube, and also biasee the grid of the
triode, the result being that the triode draws very litvle if any plate current.
With the plate curreat down, the excess bias voltage on the grid of the lst
audio tube is removed and the tube can function normally. The triode section
thus actg as a relay which is actuated by the load potential and which in turn
controls the lst audio tube by regulating its bias voltage,.

The eircuit is =21s0 provided with an additional control in the form of a
7500-0hm rheostat at the negative end of the voltage divider for regulating the
squelching action of the triode section, As illustrated in the diagram, when
the control is moved to the extreme left, a total of 20 volts is impressed on
the plate of the triode section and the squelching action is at meximum, for
the largesti plate current can flow undsr these conditions. As the control is
moved to the right, the plate voltage is reduced, and at the extreme right it
is reduced to zero and all squelching action is eliminated.,

THE LYRIC VODEL §4~130

The Lyric Model SA-130 radio receiver illustrated in Fig. 5 has a number
of circuit features that are really quite individual as far as automatic
volume control and squelch action are concerned, Three special control tubes
are used, one for the A.V.C, and two for the gquelch sction. All three could
be removed, and the receiver would then operate as a plain conventional super-
heterodyne system,

For antomatic volume control a type 57 tube is used labeled A.G.C., mean-
ing autome.tic gmin control. The cathode of this tube is connected to the

—90 volt point on the divider resistor and the plate to the --3,5-volt point,
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the net plate potential thus being 86,5 volis, The control grid is connected
to the lower end of the resistor which is at --95 volts. The normal bias on
the tube is trmus --5 volts, sufficient to carry it clear to the cut-off point.
At the same time, the grid is coupled through e .0000l-mfd condenser to the
plate of the 2nd I.F. tube, a No. 5%,

The A.V.C. system is operetive on the R,F, and the lst and 2nd I.F. tubes,
Tne cathodes of tnese three tubes are connected directly to ground, and the
grid returns are brought through suitable filter resistors to the --3.5-volt
point on the divider. The normal bilas on these tubes is thus --3.5 voltus,

The grid return also contains a 900,000-ohm resistor that at tie same time
rerves &8 a load resistor in the plave circuit,

As long as no sigyma) is tuned in, the A.G.C, tube is under no specisal
influence, and no current flows in ivs plate circuit. The R,F, and two I.F,
tubes are then under normal bigs and hence at maximum sengitivity., When a
signal is tuned in, however, the signal voltage in the plate circuit of the
2nd I.F. tube swings the grid of the A.G.C. tube less negative and permits it
to draw plate current. Voltage is built up across the 900,000-oim load resistor
whiclhi becomes an addivive vias on the R,F, and I.F. tubes, decreasing their
gsensivtivity and reducing the volume proportionately,

The squelch system is an entirely independent network, The last I.F,
transformer has a third winding that is very sharply tuned and loosely counled
s0 that it operates at pracvically Ud-kilocycle selectivity, It is connected
across trhe grid and cathode of the "ckannel control" tuvbe, so-called bpecause

it comes into action only when the receiver is tuned to a station channel. It
operates at a plate pressure of 86,5 volts (90-=3.5) and a grid bilas of §

volts, poth values of course depending on the setting of the 15,000-ohm poten~
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tiometer. In the plate circuit is a 70,000-ohm load resistor that also forus
part of the grid return of the squelch tube, labeled "silencing tube" in the
diagram, The plate circuit of this tube in turn extends through a 1,000,000-ohm
and a 300,006-ohm resistor to the positive B supply line. The 300,000-ohmunit
also forms part of the grid return of the lst audio tube, The normal bias on
this tube is estp olished by the 2000-ohm cetnode resistor, The entire arrange-
ment works in the following manrer,

As long as no signal is tuned in, the channel control tube is under no
external influence, and due to the high normal bias (5 volts) the tuve is at
the cut-off point and no plate current is flowing., Under trese conditions
there is no drop across the 70,000-ohm load resistor, and consequently the
grid of the silencing tube has only the normal bias of 2 volts, and plate
current is drawn, The plate current builds vp a potential. across tne 300,000~
ohm resistor in the grid return of the lst auvdio tubve, and thie potential
becomes an additive bias on the tuve swinging it cleer to the cut-off point
where 1t becomes inoverative. Hence, even though the absence of an A.V,.C.
potential brings the R.F. and I.F. tuves to mexirum sensitivity, no noise or
stray eignals can get through the set because the lat audlo tube is rendered
inoperative by the silencing tube,

However, when & signal is tuned in, the grid of the A.G.C. tube is swung
less negative, and the tuoe draws plate current. This builds up a voltage
across tne 900,000-0nm plate load resister, and an additive bies is placed on
the grids of the R. ¥, and I.F, tuves, decree.sing vne sensitivity of the tubes
and reducing the sigmnal strengtin at the input to the second detector,

The action of the channel control tube is particularly interesting. As

the tuning dial 1is turned and a station channel avproached, the signal will
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begin coning in as soon as the tuning is within 5 kilocycles of the rec nsnce
point (assuming 10-¥c. tuning selectivity for the receiver). At this point
the A.V.C. action also begins, But due to the action of the channel control
tube, the silencing tube will not permit the lst audio tube to operate or pass
on the signale until the tuning is within 2 kilocycles of the resonance point,
At that point the influence begins on the channel control tube, for the selec-
tivity of the third tuned circuit was put up to 4 Kec., the grid is swung lees
negative, and plate current ioeging to flow, The resulting voltage acrose the
70,000~-0hm load resistor further blases the grid of the silencing tube and cute
off its plate current flow, This inturn removes tLe excess bias from the lat
audio tube, and vermits it to function and pass on tlLe signals,

TLe influence straight through, of course, is most intense at tie resonance
point, and decreases as the tuning passes beyond the resonance point, It
continuee for 2 kilocycles, and then tlLe channel control tube influence stops,
the silencing tube becomes active, and the lst audio tube is rendered inoperative,

As far as signal tuning is concerned the receiver operates at 1lO-kilocycle
selectivity, dut the circuit controlling the gateway through tLe lat audio
tube functions at Hd-kilocycle selectivity, If the channel control and the
silencing tube were removed, the receiver would operate as a straight 10-
kilocycle superheterodyne witk A.V.C, actvion, but would be noisy between
gtations, If tke A.G.C., tube were also removed, tlLe set would operate as a
plain superleterodyne receiver,

The circuit is also provided with the customary control for regulating
the point of entrance of the sguelching action. This control is a 15,000-0hm
potentiometer that governe the grid bias on thke channel control tuve., As the
control is moved downward, the grid and cathode of the channel control tube
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approach the same potential, and the resulting heavy plate current biases the
sllencing tube to the cut-off point where it has no influence on the lst audio
tube. At this point the squelcl:ing action is at minimum. As the control is
moved upward, the squelching action becoues more prominent and is meximum when

the control is at the top.

THE BOSCE MODELS 312 & 313

The circuit used in the Bosch Model 312 and 313 radio receivers also
has several interesting features for automatic volume control and inter-
station noise suppression. The circuit is illustrated in Fig. 6. As is shown,
a type 58 tube is used as a "triple diode" to perform simultaneously the
functions of 2nd detector, automatic volume control, and inter-station noise
suppression, The control grid to the cathode acts as one diode, the plate
(with the suppressor tied to it) to cathode as the second diode, and the
screen grid to cathode as the third diode,

The control grid to catiiode forus the detector diode, and the circuit
continuity is as follows: from the lower terminal of the last I.F. transformer
secondary through condenser Ce3 to the grid, within the tube from cathode to
grid, externally frow the cathode through the transformer secondary to
potentiometer R-9, and finally through an R.F. choke coil back to the grid of
the tube. The A.C. voltage in the secondary winding impresses a positive
potential on the grid through condenser C-23 every alternate half cycle, and
during this interval current flows thro'gh the circuit just outlined. In
flowing through potentiometer R-9 it builds up an audio voltage that is picked
up at the glider and transmitted through C-2% to the grid of the lst audio tube,
a type 56.

The second diode is between plate and cathode and provides the A.V.C.
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actions The circuit continuity here is: from cathode to plate and through the
transformer secondary to the pin on the resistor plug connected to the brown lead,
through R=31 to the chassis, and finally through the load resistor R-6, back to the
cathode, During the alternate half cycle that a positive potential is impressed on
the plate through C-2> and C-25, current flows through this circuit outlined and
builds up a voltage acr.:is R=6, This voltage is impressed as an A.V.C. potential
through R-5 and R=3 on the grid of the I.F. tube, and through R-5 and R-1 on the
grid of the R.,F. tube,

The screen to cathode serves the third diode, and with the type 57 relay tube
provides the inter-station silencing action, The circuit continuity is: from cath-
ode to screen and through the transformer secondary to the pin on the resistor plug
carrying the brown lead, then through the upper section of R=3l1 and back through
the black lead, through R-8 and back to the cathode, During the alternate half
cycles that a positive potential is impressed on the screen through C-23 and C-2h,
current flows through the circuit just outlined and builds up a voltage across R-8,
This voltage provides a high bias on the grid of the relay tube, and swings it to
the cut-off point so that no plate current flows, Under these conditions no vol-
tage is built up across the resistor R-11, and hence, only the normal bias exists
on the 1lst audio tube, permitting it to operate and allowing signals to pass through
and be heard in the speaker,

When no station signal is tuned in, no current flows through any of the three
diode rectifier circuits. There is thus no detector action and no A.V.C. potential
is developed, and the R.F. and I.F, tubes are at maximum sensitivity. Also, with
no current in the screen diode circuit no voltage exists across R-8, this putting
the grid and cathode of the relay tube at the same potential. The tube thus draws
a heavy plate current, which in turn builds up a high voltage across R-11., This
voltage becomes an additive bias on the grid of the 1lst audio tube, swinging this
tube clear to the cut-off point and rendering the set inoperative and silent,

FXAMINATION QUESTIONS ON FOLLOWING PAGE
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