


the gain is set halfway up, the soft 
parts will be accompanied by noise (tape 
hiss, hum, etc.) and the loud parts will 
be distorted from overdriving the re- 
cording or broadcast amplifier. Unfor- 
tunately, the solution to this problem- 
turning up the amplifier on soft passages 
and turning it down on loud ones-de- 
stroys the dynamic range of the original 
program material. 

Since automatic volume compression is 
used to some extent in all commercial 
recording and broadcasting, volume ex- 
pansion offers the audiophile an easy 
way to restore dynamic realism to a 
broadcast or t o  a tape or disc recording. 
On the other hand, the volume com- 
pression of which this unit is capable 
will be useful for those who want to’ 
listen to background music or who want 
t o  listen to  the hi-fi without disturbing 
their neighbors. 

How it Works. The idea of using a 
lamp and cadmium sulphide photocell in 
a feedback circuit is not new, but few 
experimenters have had the chance to 
try this circuit in their hi-fi systems. 
Use of transistor amplifiers-unique 
with this unit-allows expansion and 
compression a t  relatively low listening 
levels. 

Output voltage at the speaker ter- 
minals of each stereo channel is used 
to drive a transistor amplifier/limiter 
which, in turn, controls the intensity of 

a lamp. The intensity of the lamp causes 
the resistance of a cadmium sulphide 
photocell to  change. The CdS cell is 
switched in a voltage divider to either 
aid or retard the input voltage to thc 
amplifier. 

Since the input impedance of the 
transistor amplifiers is high compared 
to the impedance of the speakers, con- 
necting the unit to the speaker terminals 
has virtually no effect on speaker per- 
formance. With the d.c. balance controls 
(R1  and RZ) adjusted so the lamps just 
go out with no audio at the speakers, 
a slight voltage input a t  the bases of 
Q1 and QZ will fire the transistors and 
the lamps will begin to glow. The lamps 
will glow brighter as higher voltage is 
applied to the point where the transis- 
tors begin to saturate. The amplifiers 
act as  limiters a t  this point-since a 
higher input will not increase output- 
preventing the bulbs from burning out. 

Photocells PC1 and PCZ are placed 
next to lamps Zl and ZZ respectively, 
and vary in resistance from almost in-. 
finity when the lamps are dark to a few 
hundred ohms when they are brightly 
lighted. For volume expansion, the photo- 
cells are switched into the part of a 
voltage divider circuit in series with 
the audio source (tuner, phono cartridge, 
etc.) and the audio amplifier. Resistors 
R5 and R7 in the left channel, and R8 
and R6 in the right channel, are selected 
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to  give the desired amount of expansion 
-about 6 db in this case-as the re- 
sistance of P C l  and PC2 changes. Volt- 
age relationships for expansion can easily 
be seen in the curve below. With the 
unit in the “out” position ( P C I  and PC2 
out of the circuit), any increase in audio 
input results in an equal increase in out- 
put as shown by the straight-line “out” 
curve. 

In the “expand” position, a small in- 
crease in the input causes a large in- 
crease in output, and this unequal change 
in voltages is where expansion occurs. 
Did we get something for nothing? No, 
because the output was 6 db less than 
the input to start with ( 6  db is the 
“line” or insertion loss of the unit), 
but the amplifier doesn’t know this. On 
“expand,” it sees the output only as a 
fast rising voltage. 

For compression, P C l  and PC2 are 
switched into voltage dividers that  now 
include R9 and R10 as well as  R5 and R7 
and R6 and R8. Here, P C l  and PC2 are 
connected in parallel across the audio 
source in combination with R9 and R10 
respectively. As shown by the “com- 
press” curve below, a large increase in 
input results in a small increase in 
output. This unequal change is where 

compression occurs, to a maximum of 15 
db. The amplifier now sees the output 
as a slowly rising voltage. 

The amount of expansion is determined 
by the size of R5 with respect to R7, 
and the size of R6 with respect to R8. 
If R5 and R6 are made larger, more ex- 
pansion may be obtained; if they are 
made smaller, less expansion will result. 
On “compress,” smaller values for R9 
and R10 will give more compression; 
larger values will give less. 

Construction. Although a metal chassis 
can be used for the compressor-expander, 
a Bakelite instrument case was selected 
for ease of construction-it can be 
drilled and filed much like wood-and 
compactness. Place drafting tape on the 
front and rear of the case and use a 
pencil to locate holes to be drilled. Larger 
holes should be filed or reamed as large 
drills can cause chips around the hole 
being cut. 

Mount the components using lock 
washers on the inside to prevent slippage 
on the smooth Bakelite. The power tran- 
sistors do not require a heat sink in 
this application and are mounted on a 
piece of clear polystyrene. If transistors 
Q1 and Q2 are mounted on a metal 
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I I Hi-Fi Compressor-Expander 
(Continued from page 45) 1 

chassis, insulation must be used between 
them and the chassis. 

Assembly of the two photocell-lamp 
units is easy. As shown on page 45, 
cut a 7/s” length of %”-i.d. polystyrene 
tubing for each. Push a #49 lamp into a 

grommet and insert the grommet 
and bulb into one end of the tube. Wrap 
1/4” wide tape around each photocell, 
using enough so they will fit smoothly in 
the ends of the tubes opposite the bulbs. 
Cement each assembly in place. Both of 
the assemblies should be painted black 
so that external light won’t affect the 
resistance of the photocells. To make 
sure they are light-tight, measure the 
resistance of the photocell-lamp assem- 
blies in normal reading light-if it’s 
less than one megohm, check for leaks. 
Caulking compound is a good material 
for sealing leaks around the bulbs and 
photocells. 

Wiring the Unit. Two separate ground- 
ing systems are used in the compressor- 
expander to avoid possible hum loops in 
the amplifier to be used with it. The 
speaker ground leads and power supply 
ground form one system; the shielded 
leads for the input-output circuit and 
photocell section form the other system. 

Wiring is straightforward. Use differ- 
ent colors of wire for leads associated 
with the left and right channels to make 
checking the circuit easy; use shielded 
wire for the input-output circuit aon- 
nections. Polarity of D1 and C1, CZ and 
C3 must be observed. Resistors associated 
with the input-output circuit should be 
accessible as  you may want to experi- 
ment with the amount of expansion and 
compression in the future. As finishing 

touches, add rubber feet to the cabinet, 
and label the controls with decals. 

Hookup and Final Adjustments. Connect 
the compressor-expander into your stereo 
system as shown in the drawing below. 
The amplifier input impedance should 
range between 50,000 ohms and 1 meg- 
ohm. The transistor portion of the circuit 
must be connected to the power ampli- 
fier speaker terminals ; be sure to connect 
the ground of the speaker terminals to 
the ground of the transistor circuit. In 
addition to the possible compressor- 
expander hookups shown here, the unit 
may also be connected between the out- 
put of a preamplifier and the input of 
the power amplifier. 

To use the compressor-expander, turn 
it on and set the amplifier volume con- 

HIRSCH-HOUCK REPORT 
The 6 db expansion was definitely more pleasing 
than the 8.5 db of a comparison commercial unit. 
The compression was more than adequate. Under 
conditions of compression or expansion there 
was no high-frequency loss. The unit was easy to 
install and adjust, and did all that could be ex- 
pected. Well planned and constructed . . , 

trol to zero. Adjust the d.c. balance 
controls (R1 and RZ at the rear of the 
case) so the corresponding front panel 
lamps, I1 and ZZ, just go out. Next, set 
the front-panel threshold controls, R3 
and R4,  to maximum clockwise and turn 
up the amplifier volume to a normal 
listening level. Expansion or compression 
can then be selected. 

Optimum setting of the threshold 
controls has been found by the author 
to vary from one type of program ma- 
terial to another. On the average, they 
are set to produce full illumination on 
the loud parts and no illumination on the 
soft parts. 

Needless to say, the unit will greatly 
enhance your listening pleasure. + 

Simply connect compressor-expander between audio source and amplifier. 
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