Project 486

HOWL-ROUND
STABILIZ

Feedback problem in halls can be corrected by the

use of this clever gadget.

ANYONE WHO HAS USED a micro-
phone in public address work has come
across problems with feedback. These
are caused by the level of sound reaching
the microphone from the speaker
approaching or exceeding that from the
person originating the sound. As the
reflected sound approaches the level of
the original signal, the sound becomes
distorted or ‘coloured’, then audible
ringing occurs and finally complete
oscillation or howl-round occurs as the
reflected sound exceeds the level of the
original signal.

The most effective method of elimi-
nating this problem in most cases is to
use the correct location for the speakers
and the correct choice of microphone.
Also the use of the microphone is
important so if you are in charge of a
sound system don’t be afraid to tell the
singer or speaker how to use the micro-
phone as a good performer will take
advice.

However in certain environments the
most effective use and selection of
microphone/speakers does not help the
problem of feedback. These are the halls
and rooms which have little sound-
absorbing material on the walls and are
very ‘live’. If a frequency response curve
is drawn for such a room it will be found
that there are many peaks and troughs,
normally only 4 or 5 Hz apart, along
with perhaps major resonances.

56

The printed circuit layout for this project is on page 108.
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Solutions

There are various electronic devices
which have been developed to deal with
this problem, the main ones being the
graphic equalizer, the variable notch
filter and the frequency shifter. The
first two (especially the notch filter) are
ideal for eliminating major resonances.
These however also alter the frequency
response of the original sound. They can
also help if the offending ‘echo’ is
actually a direct path and not dependent
on the room (i.e. if the speakers are
behind the microphone). The other
method, frequency shifting, is described
here.

With a frequency shifter the echo
signal is of slightly different frequency
on each path round the loop and cannot
directly reinforce itself so that while on
the first echo it may strike a room
resonance the second time it will
probably be in a null. This tends to even
out the frequency response of the room
and allows 5 to 8dB higher levels to be
used in the average room. Also the onset
of howl-round is not as dramatic as with
the conventional system and the
distortion which normally occurs below
the howl-round level is not as noticeable.
The system does not however do a great
deal for howl-round not associated with
room resonances.

Only a small shiftis normally required
and it does not matter if it is an increase
or a decrease. We chose to increase the
frequency by about 5 Hz as it is easier
to tell if a vocalist is flat rather than
sharp. As the frequency response of the
unit is good it is suitable for vocal work
as well as general public address use.
The frequency shift and the slight
amplitude modulation cannot be
detected by most people.

Alignment

Equipment needed — a sensitive AC

voltmeter (100 mV or less) or preferably

an oscilloscope and an audio oscillator.

1. Check the output of the 5 Hz oscill-
ator and adjust RV 1 until it stops. If
it cannot be completely stopped, try
a link across C9.

2. Apply a signal of about 1 — 2V
amplitude at about 1kHz to the input
and measure the output of IC3 at
pin 2. (If your meter does not reject
DC, measure at the junction of C17
and R36). Adjust RV3 to give the
minimum output.

3. Measure the output of IC4, pin 2
(or the junction of C18 and R37)
and adjust RV5 for minimum output.

4. Measure the output of the 5 Hz
oscillator on pin 6 of IC1 and adjust
RV 1 until itstarts, then adjust to give
about 1.25V RMS.

Frequency shift
Maximium input voltage

Frequency response
+%dB, —3dB

Signal to noise ration
re 3V output

Distortion
@ 1kHz, 2V out

Amplitude modulation

Phase shift network
50Hz — 20kHz

SPECIFICATION — ETt 486

SkHz upwards
3V

30Hz — 20kHz

70dB

0.25%

100Hz — 10kHz < 1dB

90° + 5°

5. With no input signal, measure the
output of IC3 (or the junction...) and
adjust RV2 for minimum output.

6. Measure the output of IC4 (or...) and
adjust RV4 for minimum output.

7. If an oscilloscope is available, monitor
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the output with a 1 — 2 V input
signal and adjust RV6 to give the
minimum amplitude modulation.
Alternatively, by using an amplifier
and speaker, RV5 can be adjusted by
ear. The unit is now set up.
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Project 486

P
INPUT OuTPUT y
- PARTS LIST — ETI 486
> P - ¢ Resistors all ¥ W 5%
’ B s 2 e w5 150k
. ~ 1 BZ e mal e v ¢ 100k
i R3A v owems o4 2k7
BB o 5k b & 22k
- BOT ;s omee v 2k7
s S R T e T e 3k6
P 24k
= RN0: v s e a2 15k
! PN e il 5.4 " ak7
i i Rli2iar o9 e w o 2k2
R R13%iy s waive - - 15k
: R14—-R16 .. . .. 3k3
€3 B, s oo 56k
R R¥83 > e b 330k
R . RIDAOL . .y 44 - 2k7
R 5776 e R 330k
f R LT RN 3k9
' IRAB L Sy bie e 27k
1 1 i.,,_ | e VS 330k
2} o SNAS . e B 15k
R0 3 scet o brn ot b 2k2
- BET . o ) s e o 4k7
1 RB28Y e 7 ot v 15k
i R29-R31 ... .. 3k3
‘ A8233: .2y s s 10k
N\ T 1K
N ~ : R36,37. . . 100k
7y L ¢ b B38TE% e s ™
A - | - 100R
” - -"’io/ Potentiometers
{ B s ' e 5 250k trim
| © o RV2-RVS5. . . . . 26k trim
7 - O . a's 3 100k trim
Capacitors
Se S S Ll e S 100n polyester
w o v L S 56n polyester
> | MOD. e adh 6n8 polyester
Fig. 8, - R R e e il 1n0 polyester
. 5. Tha oSl ey G inie s Walaey 10u 25V electro
e P A 1n5 polyester
EE e e e 100n polyester
EBBYD | ey Bl 100n polyester
GO prald wsrp e 33p ceramic
PCIE v e 0T v 22n polyester
100° - BCWLE + 2 2w o L 4n7 polyester
- BISE U e - v 100n polyester
€ 19 e o a0 33p ceramic
= | CID s vie ¢ o ¢ 5 10u 25V electro
— “x:' EC D e s 2%l o 5n6 polyester
90° Ao C NS s s 100n polyester
N L1 e 3tz < v 33p ceramic
C20—-C22 ..... 100n polyester
= Semiconductors
z 5 IEV 2% v i w's LM301A
w 80° - IC2,4" ek v 570 v 4 MC1495
4 '.' [Tets MmO S LM301A
& - Q1-Q3....... BC549
N2 e sl s 5.1V 300mw
70° Miscellaneous
¥ PC board ET| 486
& ; Power supply £ 15V 40mA (ETI 581)
+ -
1t o * For best results the components should
60° 1 T be as accurate as possible, preferably 1%
20 50 100 500 1000 5000 10,000  20kHz tolerance or selected to be within 1%,

FREQUENCY
Fig. 6. The phase difference between the two filter networks.
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