
Aj AUDIO compressor is an audio amplifier which 
is designed to provide a constant output level, 

from a wide variety of input levels. Thus it is 
sometimes referred to as a constant volume ampli¬ 
fier. It merely consists of an audio amplifier which 
is fitted with some form of automatic gain control. 

AUDIO COMPRESSION 

Reasons for using audio compression vary, as it 
can be used in several applications. It is often used 
in tape recording when something such as a debate 
is to be recorded, and only one microphone is to 
be used. 

The use of compression obviates the need to 
re-adjust the recording level each time a different 
person speaks, as, once the level is set for one 
speaker, the correct modulation depth will be 
obtained for all the others. This is of course pro¬ 
viding that all the speakers are close enough to the 
microphone, to provide a sufficient output to 
operate the compressor. This technique also removes 
the possibility of overmodulation at unexpectedly 
high volume levels. 
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Fig. 1. Drain current plotted against drain to 
source voltage for a typical n-channel f.e.t. 

Speech compression is u^d in some amateur 
transmitters in order to maintain a high average 
modulation level, without running, the risk of over- 
modulating an a.m. transmitter, or exceeding the 
maximum power rating of the power amplifier of 
an S.S.B. transmitter. 

Simple peak clipping circuits are sometimes used 
instead, but these introduce a comparatively high 
degreee of distortion, and are not as effective. 

USING AN F.E.T. 

When subject to a low voltage between the drain, 
and source terminals, an f.e.t. exhibits the charac¬ 
teristic of an ordinary resistor. This is illustrated in 
Fig. 1, which shows typical transfer characteristics 
of an n-channel f.e.t., at various gate voltages. 

It will be seen that the value of the resistor 
formed by the f.e.t. can be varied by altering the 
gate bias voltage. It can be varied from a few 
hundred ohms to many megohms. 

THE CIRCUIT 

A circuit diagram of an audio compressor utilising 
an f.e.t. in a voltage controlled attenuator is shown 
in Fig. 2. The input impedance to the unit is high 
(typically 2-5 megohm), and is suitable for use with 
a crystal microphone. The output is at a low 
impedance, and will drive virtually any amplifier. 
For low level inputs (i.e. below the level at which 
compression begins) a voltage gain of about 275 
is available with the gain control at maximum. 

In order to obtain the required high input impe¬ 
dance, the input transistor, TRl, is operated in the 
emitter follower mode. This is direct coupled to 
TR2, which is a common emitter amplifier. 

For TRl to produce a very high input impedance 
it must have a fairly high impedance in its emitter 
circuit. R4 is therefore used to raise the input 
impedance to TR2, in order to achieve this. 

The bootstrapping technique has been employed in 
order to virtually eliminate the shunting effect the 
biasing resistors, Rl, R2, and R3 would otherwise 
have on the input impedance. C3 is the bootstrap¬ 
ping capacitor. 
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Transistors TRl and TR2 are used mainly as a 
buffer amplifier, and provide only a small voltage 
gain. 

VOLTAGE CONTROLLED ATTENUATOR 

The output from TR2 is fed via C4 to the voltage 
controlled attenuator. R7 and R8 form a tap on the 
main supply rail, and produce a suitably low supply 
voltage for the f.e.t. TR3. The drain to source 
impedance of TR3, and R9 form an attenuator. 

With no negative bias at TR3 gate, the drain to 
source impedance is very low, and the attenuation 
factor of the circuit is very low. By giving a negative 
bias at TR3 gate, the drain to source impedance 
can be greatly increased, and the attenuation factor 
of the circuit thus also greatly increased. A voltage 
controlled attenuator is thus formed. 

The output from the attenuator is fed via C5 to the 
input of a very high gain common emitter amplifier, 
TR4, which is followed by an emitter follower stage. 

tens of ohms. This will have a negligible effect upon 
the attenuation factor of the circuit. 

Raising the input level slightly will increase the 
bias voltage, and due to the logarithmic relationship 
between bias voltage, and drain to source resistance, 
this will cause a much larger increase in this resis¬ 
tance, say a few hundred ohms. This will result in 
a noticeable, although still only small increase in 
the attenuation factor of TR3 and R9. 

INPUT LEVEL 

It is at this point that raising the input level will 
begin to have a very noticeable effect on the voltage 
controlled attenuator, as only a very small change in 
bias is required to cause an increase of several 
kilohms in the drain to source resistance of TR3. 
Thus an increase in the input level causes the gain 
of the amplifier to drop considerably, and so reduce 
the output level. The output level will therefore 
tend to remain almost constant, even though the 
input level may vary considerably, providing the 

Fig. 2. Circuit diagram of the complete Audio Compressor 

TR5. From the emitter of TR5, some of the signal 
is fed via C8 to the volume control, VRl, and then 
to the output socket. The remainder of the signal is 
used to produce the biasing voltage for the 
attenuator. 

RECTIFYING CIRCUIT 

It is fed via C6, and R14 to a rectifying circuit, 
consisting of D1 and D2. This arrangement is used 
as it provides a fast attack speed, but with a long 
decay. C7 smoothes the a.f. half cycles to a d.c. 
negative bias, which is then fed to the gate terminal 
of the f.e.t. 

There is not a linear relationship between the gate 
bias voltage, and the drain to source resistance of the 
f.e.t. With a low level input, only a small bias volt¬ 
age will be produced, and this will only alter 
the value of the resistor formed by TR3 by a few 

input is above the level at which compression 
commences. 

Even with quite high input levels (up to about 
0-25V r.m.s.) there will be only a small degree of 
distortion in the circuit. The use of modern silicon 
transistors in the input stage ensures a low noise 
level. 

TIME CONSTANT 

The attack of the a.g.c. circuit is very fast, being 
virtually instantaneous, but the time constant capaci¬ 
tor, Cl, produces a fairly long decay time (about 
two seconds). For most applications this is very 
desirable, as it prevents the gain from rising during 
brief pauses in the signal, and the noise which would 
subsequently accompany this. 

However, the decay time can be altered to suit 
individual requirements by altering the value of C7, 
the larger its value, the longer the decay time. 
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Fig. 3. Layout of the components on the Veroboard panel and interconnections to 
the other components. Note breaks in copper strips 

Practical Electronics August 1973 671 



CONSTRUCTION 

Constructional requirements will vary widely, as 
some constructors may wish to build the unit as an 
integral part of some piece of equipment, while 
others may wish to build it as a self-contained 
unit, as was the prototype. In either case the Vero- 
board layout shown in Fig. 3 can be used. 01 in 
matrix board is used, and the copper strips run 
lengthwise. These are cut at a number of points as 

, detailed in the diagram. 
A 7in X 4in X l -5in aluminium chassis fitted with 

a base plate is used as a case for the prototype. 
The Veroboard panel is mounted on stand-off 
insulators in order to hold it a little way clear of 
the metal case. A PP6 battery is used to power the 
unit, this particular type being a good fit in the 
case, and has virtually its shelf life with normal use. 

Phono sockets were use for SKI, and SK2 on the 
prototype, but almost any type of two way socket is 
of course suitable. Due to the high input impedance 
of the unit it is essential that the input lead is 
screened, in order to avoid unwanted noise pick up. 
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Fig. 4. Graph showing the relationship between 
the input and output voltages of the Audio 
Compressor. It can be seen that while the input 
changes from 2 to 50 millivolts the output only 
changes by 25 per cent 

RESULTS 

A graph of the results obtained on the prototype 
compressor is shown in Fig. 4. This shows input 
voltage versus output voltage. With an input of 
ImV or less the gain is fairly constant at about 275, 
or a little less. Above this the gain decreases slightly 
as the input voltage is raised, until it reaches about 
2-6mV, and increasing the input voltage above this 
level has very little effect upon the output. 
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A selection of readers’ suggested circuits. It should be 
emphasised that these designs have not been proven by us. They 
will at any rate stimulate further thought. 
This is YOUR page and any idea published wiil be awarded 
payment according to its merits. 

LIGHT-OPERATED POWER CONTROLLER 

The circuit shown in Fig. 1 will control the a.c. 
power delivered to a mains load according to the 

level of light incident on a light-dependent resistor 
PCCl.jAn advantage of this circuit is its extreme 
simplicity and consequent'ease of construction. 

As the mains voltage rises the capacitor Cl is 
charged via the potentiometer formed by R1 and 
PCCI. When the voltage across Cl rises sufficiently, 
the bi-directional trigger diode D1 breaks down and 
Cl is discharged into the gate of the triac CSRl, 
switching it into its low resistance state. The com¬ 
bination of a O ImF capacitor and the breakover 
voltage of the diac of around ± 30V gives a sufficient 
pulse to ensure the triggering of most commonly 
available triacs. The diac also ensures that the maxi¬ 
mum voltage rating of the LDR is not exceeded. 
Since the triac and the diac are bi-directional this 
situation occurs on both positive and negative-going 
half-cycles of the mains supply, the triac returning 
to its high resistance state at each zero point in the 
cycle. 

The point in each half-cycle at which the triac is 
fired is determined by the incident light on PCCI, full 
power being delivered to the load when this point 
occurs very early in the cycle—i.e. with the LDR in 

REED RELAY CURRENT TRIP 

A SIMPLE over current protection device for a 
series regulated power suppply can be made 

using a thyristor and a reed relay. The circuit 
diagram is shown in Fig. 1. 

When a fault current appears across VRl and Rl, 
R2, diode D1 conducts a positive going signal to the 
gate of the thyristor CSRl which triggers it on. The 
reed relay then closes applying a negative voltage to 
the base of TRl cutting it off and reducing the out¬ 
put voltage to zero. 

The action of this cutout is much faster than a fuse 
thus protecting the sensitive semiconductors in the 
circuit being supplied. The lamp LPl will show a 
fault condition until the SCR is shorted by SI. If 
the fault is still present the thyristor will fire cutting 
off the supply again. 

The trip current is set by VRl. The reed relay is 
a miniature type about an inch long with 250 turns 
of 32 s.w.g. enamelled copper wire wound onto the 
reed relay body. 

G. Daddy, 
Hull. 
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