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VOLUME CONTROL SYSTEMS 



AUTOMA.TIC vounm COITBOL SYSTDfS 

The development ot our modern highly aensitive radio receivers soon 

created the need for convenient and effective methods of controlling thia 

sensitivity, so tbe.t as receptien is shifted from the weak signals of a 

distant station to the atronger impulses of a nearby powertul station. a 

pleaaing and comfortable output level can be maintained at the loudspeaker. 

Formerly only manual (band operated) volume control aystems were a'98.1lable, 

but aa the science of radio circuits progressed, automatic control 91'stems 

were soon developed and applied • 

.An automatic volume control 9,1stem, as the name suggests, is a circuit 

arrangement for providing more uniform recei11er response and maintaining a 

more constant output le11el at the loudspeaker for varying degrees of input 

strengths. In other worde, such a 9,1stem provides within the receiving 

circuit itaelf means for compensating for sudden signal outburst or collapse. 

But although it bas often been claimed for it, an automatic volume control 

does not completel.7 counteract or eliminate fading; it merely minimizes the 

effects of it.  Automatic volume control is tru.17 automatic voltage control 

for in controlling the voltage of certain tubes we either increaae or decrease 

the signal voltage. 

VOLUME CONTROL RANG! IN A RmJIInR 

The sensitivit,- of the receiver can also be controlled in two wqs, b7 

regulating the radio frequency inpa.t or b7 var;ying the operating characteristics 

of the tubes, that is changing the grid bias or the screen grid voltage. If a 

mai:mal volume control is provided, it is coI1111on practice to bring about this 
I 

complete control through one unit, for 1 t would hardly be practical to provide 

a separate sensitivity and level control. 
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MANUAL VOLUME CONTROL SYSTEKS 

In radio entertainment receivers there are several ways of controlling the volume 

of the sound heard coming from the loudspeaker. One manual volume control method 

regulates the radio frequency input to the antenna or primary circuit of the first 

radio frequency transformer of the receiver by means of a variable resistor; another 

varies the grid bias or screen voltage by means of a rheostat or potentiometer in 

the respective circuits. Then the volume could be changed by using a means of chang- 

ing the inductive coupling between the antenna circuit and the secondary winding of 

the transformer in the first radio frequency stage. 

Practically all of these methods have certain disadvantages. The variable induc- 

tive or resistor methods inserted in the antenna circuit affect the selectivity and 

make it necessary for the R.F. gain in the receiver to be at a maximum at all times. 

This makes the set have a high internal noise level. Then if the variable resistor 

isn't smooth in its operation, there will be noise heard as it is adjusted. 

The system which varies the grid bias or screen grid voltages of the R.F. stages 

seems to be a good method, as this does not affect tne selectivity of the receiver, 

nor does it cause overloading of the detector. An examination of receiving sets 

not equipped with automatic volume control systems will reveal that the most common 

manual control system is to vary the cathode-to-chassis voltage of the radio fre- 

quency and of the first intermediate frequency amplifier tubes. This is accorn- 

plished by employing a rheostat or potentiometer of the proper value in the cathode 

return circuit. 

The general circuit arrangement of such a manual control is illustrated in Fig. 

1. Here is illustrateu the skeleton circuit of a 3-stage radio frequency amplifier. 

The cathodes of the first two tubes are connected together and also to the sliding 

contact of the potentiometer resistor R-1, the latter being connected in series 

with a fixed resistor R-2 to ground. As the bias of the R.F. tubes is increased, 

the gain of the tubes is decreased, thereby reducing the amplification. Likewise, 

if the bias is reduced, the amplification is increased. 
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Figs. 1, 2 and 5. Skeleton circuits of the .2-elemcnt detector and the automatic volume control tube systems. 

R-2 eerves aa a limiting resistor and prevents the bias from being reduced 

bqond the minimum value, that is the "Value prescribed by the tube manufacturer. 

If this -,a,lue ia exceeded, grid current will flow, distortion reault, and the 

tuning selectivit7 be greatl7 reduced. 

AU'?OMlTIO VOLUME OONTBOL 

The autome.tic volt1111e control ae used to� also operates upon the cathode 

or grid bias of the R.J'. tubes, but accomplishes its results through the use 

of a variable current directed through a group of resistors. The control current 

1• caused to change in accordance with the strength of the incoming signal, 

and by flowing thro1J8h the resistors it causes a changing voltage drop that is 

applied as an additional bias on the respective tubes. The manual and auto­ 

matic qstems are thus ve17 similar in that thq both operate upon the grid bias 

of the tubes; one functions through the aid of a buid operated rheostat while 

the other is actuated by the signal itself. 

With stronger incoming signals the bias is thus increased and the ampli- 

fication reduced, while on weaker signals the bias inherently becomes leas and 
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the amplification greater, with the result that a more constant output level is 

maintained. This autoJll8tic leveling action, however, is operative only within 

certain limits as determined by the design of the receiver. A manual volume con­ 

trol is, of course, also used in connection with the automatic volume control tor 

establishing the desired audio level of the program heard from the loudspeaker • 

.Ilm � DETECTOR IN AUTOMATIC VOUJME CONTBOL 

The diode detector derives its name from the tact that two of the elements are 

used, that is a cathode and an anode. For example, in some A.V.C.  systems the type 

27 tube, a triode, has its grid and plate connected together, thus acting as a diode. 

In some sets the plate electrode is connected directly to the cathode. The former 

arrangement is the one more commonly used; however, in any event electrons flow from 

the cathode to the grid and to the grid-plate if the plate electrode is connected to 

the cathode. These electrons flow only when the anode, formed by grid-plate elec­ 

trodes, are at a positive potential with respect to the cathode. The electrons 

flow only on the positive peaks of the R.F. signal. This R.F. signal may be applied 

directly from one terminal of the R.F. transformer or through an R.F. coupling con­ 

denser. In any event there must always be a continuous d-c path provided for the 

flow of electrons from the cathode to the anode. The minus A.V .C .  voltage is obtained 

from the voltage drop across a diode load resistor. This resistor is usually by­ 

passed by a condenser having a capacity of approximately .CX)025 mfd. to remove all 

of the R.F. that may be in the circuit. 

The type 27 tube operates purely as a rectifier and without the accompanying 

amplification that it had when the tube functions as a triode detector. Conse­ 

quently, it is customary practice in circuits in which such a system is used to 

employ an additional tube for providing the audio amplification. The first tube 

is called the detector-rectifier and the second the detector-amplifier. In other 

words, the automatic volume control feature is produced at the expense of an addi- 

tio:ial tube. 

Page 4B 



,(' 

The use -of such a diode detector in the dual role or detector-rectifier and 

automatic volume control tube is illustrated in the skeleton circuit in Fig. 2. 

Here is again illustrated a 3-stage radio frequency amplifier reeding into a 
,, 

diode detector, a type 27 tube, with its grid and plate connected together. 

resistors, R-1 and R-2, or 100,000 ohms each are connected in series between 

Two 

the grid and cathode or the tube. The common or midpoint between R-1 and R-2 

is connected through the isolating or decoupling resistor R-3 to the grid returns 

or the third R.F. amplifier tube, while the grid end or R-2 is connected through 

R-4 and R-5 to the grid returns of the first and second R.F. tubes. The cathodes 

or the three R.F. tubes are connected directly to ground. 

In the power supply tilter and voltage divider circuit, which is or cot.vention- 

al design, there are two screen grid voltage dividers and it will be noted that 

point I is grounded. The negatin terminal or the power supply is through reals- 

tors R-7 and R-9. The voltage drop acroes R-7 then becomes the normal grid bias 

tor the first three tubes, and by means or the tap connection is imparted through 

R-6, R-1 and R-3 to the grid of the third tube, and through R-6, R-1, R-2, R-4, and 

R-5 to the grids of the first and second tubes respectively. 

OPERATION Ql m � DETECTOR 

With this arrangement, the detector-rectifier tube perfol'118 as a pure rectifier 

with the direction of electron !low from the cathode to grid-plate electrodes. 

Resistors R-1 and R-2 serve a1 a voltage divider and diode load. When a station 

is tuned in, the R.F. signal reaches this rectifier and during every positive half 

R.F. cycle, the grid-plate electrodes will receive electrons from the cathode. 
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As this rectified current flows through resistors R-1 and R-2, it  sets 

up ac roaa them a potential drop which ma.lees point"l3 11more negative than "C" 

and point "A" more negative than "l3". Since the grid of line third tube is 

connected to point MJ3", the drop across R-1 becomes an additional ne�ative 

bias for the third tube, and the drop across R-1 and R-2 becomes an additional 

bias for the first and second tubes. As long as no signal is tuned in, no 

rectified current flows through R-l and R-2, and only the normal bias (the drop 

across R-7) i s  applied to the first three tubes. When a signal is  being 

received, a rectified current flows through R-l and R-2, and the voltage drop 

across them becomes an additional bias. This increased bias decreases the 

effective amplification in the first three tubes and thus reduces the output 

of the speaker. The circuits are designed so that for weak signals the increased 

bias is very small ; but as the signal strength increases, the bias increases 

more rapid]¥ and the amplification is reduced accordingly. 

Even though the incoming signals� vary in strength over wide limits, 

through the action of this automatically regulated bias the output at the 

speaker i s  maintained at a practical)¥ constant level. Of course, in addition 

to this automatic control, a manual volume control is also used. With this 

manual control the volume is set at the degree of loudness wanted. Then if the 

signal strength increases, the bias is  automatically increased and the ampli­ 

fication decreased. and the output maintained at the desired level. If the 

signal strength decreases, the bias is  automatically decreased and more ampli­ 

fication rendered available, so that the output comes up to the original level. 

But if the signal strength snould decrease very appreciably, it  might happen 

that the bias drops to its  mi mzrmm no rmat va.l'.le and that the full amp Lf f'Lca.t Lon 

of the receiver is rendered availaole, and s tili  the outp�i does not come up 

to the required level. In that case it  i s  necessary to readjust the manu.:ll 
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volume control. If the signal strength falls so far down that even with the 

manual control "full on" the loudspeaker volume does not come up to where it is 

wanted, then nothing further can be done. In other words, the incoming signal 

strength has dropped below the sensitivity of the receJver. Really the automatic 

volume control circuit is a volume suppressing device rather than a volume magni­ 

fier, for after all it merely regulates the amount of amplification in accordance 

with the variations in signal strength. It cannot add to the amplification or over­ 

all sensitivity of the receiver; it can merely hold it down. Probably a better 

term for it would be automatic sensitivity control; however, since its primary 

function is to automatically hold the volume at a desired level, it is properly 

called an A.V.C.  

The automatic bias voltages applied to the radio frequency tubes, it was ex- 

plained, are tapered somewhat, that is,  these voltages are applied to the first 

two tubes of a receiver and are less than that applied to the third tube.,  This 

seems to give a smoother A.V.C. action, although some design engineers apply the 

same A .V . C .  voltages to all three tubes. 

SOME PECULIARITIES OF THE DIODE DETECTOR 

It was previously mentioned that the diode detector, when used for automatic 

volume control, is purely a rectifier. It can also serve as a regular diode 

detector while it is being used for A .V . C .  purposes. The diode detector lacks 

amplification obtained from triode detectors. To make up for this amplifying 

deficiency another triode tube is customarily used so that the detected signal 

strength is brought up to the desired level. The diode detector has a perfectly 

linear response, which means that the A.F.  output signal voltage is in direct pro­ 

portion to the input signal voltage. This feature tends to give us more perfect 

reproduction. 
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Another virtue of the diode detector is that it can safely handle a 

greater input, that is ,  it will not overload as readily on strong si,gnals. 

Thus where it ia lacking in one respect, i t  has advantages in another, and 

the use of the additional detector-amplifier tube is therefore easily justified. 

However, a diode detector as used previously for au�oma.tic volume control 

cannot have a tuned input system, on account of the high resistance that would 

be introduced into the tuned circuit. Consequently, an untuned transformer 

or autotransformer type of coupling is generally used, as tnese insure best 

results. 

THE PHILCO MODEL gb RECEIVE]! 

, - - - - - - - r - - - - - - - - - - - - - -,- - - - - - - - - - - - - - , 

, ' 24 · 
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Fig. 3. Circuit diagram of the Phi lco Model 96 radio receiver. 
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'l'he Philco Model 96 and 96A radio receivers have incorporated in their 

circuit a diode detector that serves as an automatic volume control tube. 

An ana�sis of the circuit as illustrated in P'ig. 3 will reveal that three 

tuned radio frequency stages with type 24 tubes are employed ahead of the 

detector, a t�e 27 tube. The plate and grid of this tube are shorted ex­ 

ternally, and between the cathode and grid are connected in series two 

100,000-obm resistors, No. 20 and 21. The midtap between these resistors is  

connected through a 500,000-obm isolating resistor No. 19 to the grid of the 

third R.F. tube, while the end of resistor No. 20 is  connected through the 

isolating resistors 24 and 25 to the grids of the first and second R.F. tubes. 

The cathodes of these three tubes are connected directly to ground, while the 

plate return current 1a picked up at the grounded contact on the voltage 

divider between resistors 44 and 45. Since point MEN on the divider is  

connected to point "E" on the detector circuit ,  the voltage drop across the 

right hand section of resistor 44 becomes the normal grid bias for the three 

R.F. tubes, and is applied to the grids through resistors 23, 21, etc .  

When a tuned-in signal reaches the detector, the rectified current flows 

through resistors 20 and 21, and the resulting voltage drop across these 

resistors is added to the normal �rid bias of the R.F. tubes. On weak �ignala 

only little current flows through the detector-rectifier and the drop across 

resistors 20 and 21 is very small. The grids of the R.F. tubes are therefore 

little affected, if at all ,  and the receiver can function with practically 

full sensitivity. On stronger signals, however, an appreciable current will 

flow. This will cause a proportionately large voltage drop across resistors 

20 and 21, wliich in turn will increase the bias on the R.F. tuoes and thus cut 

down the amplification accordi!\'?;ly. Variations in signal stre�th thus auto­ 

matically cause simultaneous cba.nges in the amplification gain in the receiver, 
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ao that a practical17 conatant ep-.ker output leTel is maintained. 

J'rom another glance at the circuit in fig. 3 it Will be aeen that 

following the detector-rectifier 1a the detector-amplifier. another tne 27 

tube, and this in turn ie resietance coupled to the !irat audio stage. In 

addition to the automatic volume control, the receiver ie also equipped with 

a manual volume control. Thia 11 in the form o! a variable high reeistor in 

the grid input circuit of the first audio stage. With this manual control 

the output is set at the desired level; and if the incominc 1ignals are too 

strong, the automatic control comes into p� and reduces the amplification 

so that the output is maintained at the same level. 

THI F,ADA MODELS �l-47 

)J-tlJ'>AJ 

""·'""'- !l!U£,,. ra £N4 

./,tlJO /Yj 
IJ(X)t1- 
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"' (r(lf l'IU f,f,UJ hH,?X 

� �EEA'� EttP 
� ero �nmro, 
� 4LVE �.J?,1Rf 
� .  �  .  .,  

� · 1  �  r  
�-,  � ,. ,  
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-' 

Fig. 4. Circuit diagram of the Fada Models 41, 42, 44, 46 and 47 receivers. 
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The Fada Models 41, 42, 44, 46 and 47 alao haw a built-in automatic 

volume control that emplo7s a diode detector-rectifier of the type described 

previously. A stu� of the circuit diagram aa illustrated in Fig. 4 will 

disclose that a&ain a 3-stage R.l'. amplifier is used that feed• through an 

untuned transformer into a tTP• 27 tUba used as a detector. In this case, 

however, the plate and cathode are tied together externally, and the rectified 

current can flow from the grid to the plate and cathode but not in the reveree 

direction. 

Two 25,000-obm resistors in series are connected between the cathode and 

the lower end of the grid coil. The midpoint between these resistor, 11 joined 

through a 500,000-obm isolating resistor to the grid of the third R.F. tube, 

while the end of the resistor combit1ation is similarl.7 connected through· 

isolating resistor, to the grids of the first and second R.F. tubes. 'l'he audio 

signals are sent on to the detector-amplifier through the 250,000-obm resistor 

connected to the lower end of the grid lead. 

The cathode of the three R.F. tubes are connected direct� to ground; and 

since the voltage divider is grounded as illustrated at point "X", the plate 

return current of these tubes is picked up at this point. The voltage drop 

ac rcaa the 100-obm resistor 11XY11, then becomes tbs normal grid bias for the 

three R.F. tubes, and 1e applied to the grids by means of the lead connecting 

point "Y11 through the 50,000-ohm isolating resistor to the cathode of the 

detector. 

When the receiver 1e put into operation and the tuned-in signal reaches 

the detector, the rectified current is caused to flow through the two 25,000-obm 

load resistors, and the voltage drop across these resistors automaticall7 adds 

itself to normal grid bias on the three R.F. tubes. This reduces the signal 

amplification and thus holds the output down to the level as determined by the 
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manual vol'tlllle control connected into the grid c1rcu1 t of the detector­ 

empl1f1er tube. If the signal 1• weak, it is permitted more ampi1f1cat1on 

through a reduction in the R.:r. grid b1a1; but if the signal strength drops 

below the sensitivity of the receiver, the automatic volume control is 

h�lpless, for it cannot put into effect more amplification than is available 

in the receiver. 

TBE ,AU'l'CV4TIC VOLtl!E OOITBOL TUBI 

The automatic volume control tube operates on the principle of the 

vacut1111 tube voltmeter. The circuit 111 generally arranged so tmt the received 

signal can produce the nece•ea17 changes in current flow in the plate circuit 

of the control tube, and this variable current is then sent through one or 

several rea111tors across which 1 t produces proportional voltage drops. These 

are added on to the normal grid biases of the tubea to be controlled, with 

the result that the sensitivity of the tubes varies as the strength of the 

incoming signal changes. 

A slceleton circuit illustrating the use of such an automatic volume control 

(.A.VC) tube is illustrated in Fig. 5. Here is illustrated a 3-stage R.F. 

amplifier feeding into a standard grid bias detector, which can be either a 

type 27 or type 24 tube. The special .A.VO tube is also illustrated, and it 

'IIJ8:3' be either a 27 or 24 tube, both are used commercially. It is connected 

into the circuit in rather a peculiar manner. Its filament is connected acroee 

the R.1. filament line, while the plate is connected to ground throa&h two 

resistors, R-3 and R-4, connected in series. In the filter and voltage divider 

which again are of conventional design, point 11X11 is grounded, the cathode 

,f the .A.VC tube is connected to point •y• • while the grid is connected through 

an R.F. choke (an isolating resistor might also be used) to the negative side 
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of the line. Since b,y detini tion the grid biaa of a tube ie the potential 

difference between the cathode and grid, the voltage drop acroea resistor 

R-2 in J'ig. 5 would constitute the normal bias for the .A.VO tube. SimilarlT 

the drop acrose R-1 would conetitute the normal plate pressure. The grid 

bias on thie tube 1• deaigned so tbat no current will flow in the plats 

circuit until a certain predetermined eignal etrogth is being received. 

Thie meane that for ordina17 weak signal• the .A.VO tube is inoperative. 

The cathodes of the tiret two R.F. tubes are normall7 biased through 

resietor R-5, and the Cathode of the third B.J'. tube thrOUtgh resietor R-6. 

Further examim.tion of the circuit reveals that the grid of the second tube 

is connected through the ieolating resistor R-8 to the midtap •.1• between 

reaietore R-3 and :a-4, and the grid of the f'iret tube through resistor R-7 

to point •B• at the other end of R-4. .A.110, the grid of the .A.VO tube ie 

further connected throu&h condeneer 0-1 to the output circuit of the third 

R.l'. tube • 

.A.• lone &8 no aignal 18 tuned in, or when onl.7 a weak signal 11 being 

received, the .A.VO tube is 1noperat1Te and the rece1Ter tunct1on8 nonaa.117 

a8 though th18 tube were not present at all. On stronger signal.a, however, 

euff'icient voltage 11 developed in the output circuit of the third R.J'. tube 

to P'ing the grid of the J.VC tube and cause plate current to flow. Thie 

plate current flows through reeietora R-3 and R-4 and aeta up a voltage acroee 

th•. Due to the nature of the circuit, the drop acro11 R-3 1• applied. aa 

an additional bias to the grid of the aecond B.J'. tube, and the drop acroH 

R-3 and R-4 as an additional b1a8 to the grid of the firet tube. The etronger 

the incoming signal, the greater rill be the grid fflDg on the .A.VO tube and 

�h• 110re current will be drawn. !'hb in turn incr•eee the biae on the firet 

two B.J'. tube• and lecrea••• the amplification. thereb7 holding cknn1 the 
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� output of the receiver. On weak signal•. it was etated, no current is drawn 

b7 the .A..VC tube and thd full amplification of the receiver 11 available. 

Tbus the aensitirtt7 of the first two R.1. tubes is again cauaed to va17 as 

the signal strength change, b7 causing the grid bias to be a variable quanti t7 

dependent upon the received signal strength. 

THE STROMl31BG-OilLSOI' MODZL 846 

The Stromberg-Carlson Model 846 radio receiver employs an automatic 

volume control qat• w1 th a special control tube aa waa just described. The 

circuit arr&D8ement of the receiver is illustraied in :rtg. 6. 

. - .......... ·,�·�·�1-============::J-i--i-m1 
' ' 

�] ::=[1€=_1= ... �= .. .r-=1 .. =.�=�=-· ·�=.:, ···::_,··+-t�-H-: tt---t-t----' 
n ".\·:.:· T ! . . .  .�- 
t I I " , ,. .  

Fig, 6. Circuit diagram of the Stromberg-Carlson Model 846 receiver. 
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There are three tuned R.F. stages feeding into a grid bias detector. The 

cathodes of the R.F. tubes are biased to ground thrcn:igh individual biasing 

resistors and the potential difference across these resistors is the normal 

grid bias for the tubes. 

The automatic volume control (AVC) tube, a type 27 tube, is connected 

across the R.F. filament circuit, and has its plate connected through two 

100,000-ohm resistors in series to ground at point 1E1•  The grid of the 

second R.F. tube is connected to the midtap "B" between these resistors, 

while the grid of the first R.F. tube is connected to point "A" as illustrated. 

The grid of the third R.r. tube is connected through an isolating resistor 

directly to ground. In the voltage divider system the grounded chassis is  

connected to point 1F1,  and the cathode of the AVC tube to point "G". The grid 

is connected through an holati:ng resistor to the negative return line. An 

ana�eis of the circuit will show that the effective plate pressure on the 

AVC tube is the drop ae roas "FG" (minus the drop across ".A.B" and "BC" when 

current is being drawn)., The cathode bias is the drop across 11GN1• The grid 

ot this tube is also connected through a .00025 condenser to the output 

circuit of the third R.F. tube. 

When a signal is tuned in, the voltage impulses in the output circuit 

ot the third R.J. tube, also swing the grid of the AVC tube and cause current 

to be drawn through its plate circuit. This current sets up a potential 

difference across the two 100,000-obn resistors, the current direction being 

such that point "B" is at lower potential tban 101 and point "A" lower than "B". 

Then, since the R.F. cathode returns are connected to ground which is at the 

same potential as ,Point "C", the grid of the first R.F. tube being connected to 

point ·�· rill become more negative b7 an amount equal to the drop acroSB ".1C"; 

and similarly" the grid of the aecond R.F. tube will be more negatiTe by an 
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amount equal to the drop acroH 1BC... Since the plate current flow is 

proportional to the grid swing, that 1e the strength of the incoming signal, 

the grid bias of the wo R.J'. tubes will also 'far:, accordin&l.7• As the 

signal strength increases, the tubes are biased more, the amplification is 

reduced, and the receiver output is held down. It is another case of auto­ 

ma ticall.7 varying the 1enai ti vi ty of the receiver in accordance with the 

strength of the incoming signal, the weaker signals are allowed more ampl1- 

fica tion while the stronger ones are allowed less. 

THI DETECTOR A§ AJ .A. VC 'l'UBJI 

A rather simple and unique, automatic volume control system is an.ployed 

in the Crosley Model 77 and 84 receivers, as illustrated in Fig. 7. 

n CHASSIS - JULY tflO 

Fig. 7. Circuit diagram of the Crosley :Model- 77 and 84 r ccc ivcr  s. 

In this eyatem the grid returns of the two R.r. tu.bee are br�t to­ 

gether thro11&h their reepective isolating resi1tor1 and connected to ground 

through a cODDOn 6o,OOO-ohm resistor tbai is alao in the detector grid return 
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circuit. Under ordinary conditions the circuit functions normally, but i! a 

signal is received o! sutricient strength to cause grid current to tlow, a 

voltage drop is set up acroH the 60,000-ohm resisto'r. This drop is then 

added to the normal grid bias of the two R.F. tubes and reduces the R.F. ampli­ 

rication, thereby decreasing the intensity of the R.F. signal reaching the grid 

ot the detector, the type 24 tube. 

It is evident that this control action is operative only when the received 

signal is or sufficient intensity to cause current to flow in the grid-cathode 

circuit or the detector tube. It is in this respect that it differs from the 

other control systems previously explained. It could be rererred to as an auto­ 

matic overload control rather than an automatic volume control. For received 

signals that do not cause grid current to flow, the variation in the volume 

heard from the loudspeaker would have to be controlled manually. This would be 

accomplished by the adjustment or the 600,000-ohm potentiometer in the grid 

circuit or the first audio frequency amplifier, the type 27 tube. 

Exaaination Questions.on rollowing page. 
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