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INVENTION CUTS
 
PHONE ECHO
 

A device invented by Dr. E. M. Cherry of the Department of Electrical En­
gineering takes the echo out of long-distance telephone conversations. 

Echoes are caused by imbalances in 
the so-called "hybrid" that converts tele­
phone conversations fr om local two-wire 
lines on to th e four-wire system of long­
distance network s. The local line carries 
a two-way con versation on one double 
wire, but longer transmissions require 
separate circuits for each dir ection. The 
hybrid is simply a bridg e netwo rk of elec­
trical resistances, which separates the 
local two-wire signal into "coming" and 
"going" components, each of which 
travel s by its appropriate long-distance 
circuit. 

Complete separation of the two signal s 
depends upon balance of the bridge net­
work, one arm of which should have a 
resistanc e equal to that of the local 
line. But local lines vary in length and 
resistance and so upset the balance. The 
result is that signal separa tion is incorn­

plete and " leakage" occurs to the signal 
going in the oppo site direction. This leak 
con stitutes the echo. 

Echoes only becom e a practical nu is­
ance when the spoken word s return in the 
earphone after intervals of about fa- sec­
ond or greater. Thi s occurs when tele­
phone lines are longer than 2000 miles 
(such as Sydney to Perth) , and in the 
growing number of situations where 
callers are linked by a 50,000-mile sta­
tionary satellite relay. If the echo is 
strong, the delay between a spoken word 
and its echo can make conv ersation al­
most impossible . 

Dr. Cherry has devised a self-balancing 
hybrid network that automat ically com­
pensates for the varying resistances of 
local lines . It consists of two Wheatstone 
bridge s Connected to each other and to 

A nov el, inexpensive devi ce tt 
automatically corrects for resisu:.•ce 

imbalance in telephon e circuits and so 
eliminates speech echos should prov e 

very useful in long distance circuits, 
particularly those in volvin g satellite relays. 

The unit (pictured) could be very small 
if it were to be manujactured as an 

int egrated circuit. 

in addition to trans-continental and over­
seas telephone circuits-is to rural tele­
phone lines. These vary in length and 
cause difficulty in imposing constant "side 
ton e", the fa int built-in background echo 
which makes a telephone sound "alive ". 
(Tap the microphone of a telephone 
part-way through dialling a number-you 
can hear it in the earphone.) The self­
balancing hybrid would solve this prob­
lem. 

If manufactured as an integrated cir­
cuit, a self-balancing hybrid could be sold 
for a dollar or so. The University has 
applied for patents in Au stralia and six 
oth er countries. 
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an amplifier whose output is a product of 
the input and output signals of the hy­
brid. This effectively eliminates leakage 
to the opposite speech line, and counters 
the objections to establi shed echo sup­
pressors whicb tend to clip off occasional 
word s or syllables at the end s of sen­
tences. Other experimental unit s that over­
come this disad vantage are up to 100 
limes as expensive as the Monash device. 

A possible appli cation in AustraJia-

Th e com pensating circuit (left ) 
comprises tw o Wh eatstone bridges 
connected to an amplifier which 
autom atically cancels the echo. 
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