RECORDING STUDIO TECHNIQUES

PART ELEVEN

REVERBERATION

BY ANGUS MeKENZIE (Roundabout Records)

ONE of the most useful aids for the record- For this reason it is advisable to leave an echo
ing and broadcast engineer is the facility chamber, when built, with an electric fire on day
of adding echo or reverberation to the direct and night for some considerable time until the
mixed output of the control desk, simulating room is completely dry. The loudspeaker and
the acoustics of a much larger studio, concert microphones should also be examined every
hall, or even a church, in a studio which may three months or so. It is best to employ units
have a comparatively short reverberation time. that are recommended for use in the tropics, as
Reverberation devices can also be used to these will have been treated to withstand greater
create special effects, as will be described later. humidity than is usually found in Great
Methods for producing artificial reverberation Britain. I have actually known of a case where
fall into three main categories; natural reverber- green fungus appeared on the loudspeaker cone
ation rooms or chambers, devices relying on the after 18 months of use.
In mobile locations, back stair-cases and
effect of spring or plate vibration, and thirdly
toilets are often extremely useful as echo
some form of magnetic tape loop.
Echo chambers almost always give the most chambers. I trust engineers will be luckier than
effective and natural reverberation. They are the one who was shaken rigid by the toilet being
usually rooms in the basement of a studio flushed while being employed on a broadcast.
The reverberation plate is patented and made
building with specially constructed walls to give
the maximum reverberation time in the room. by EMT (agents in the UK being F. W. O.
Many have a domed ceiling. Walls, floor and Bauch & Sons) and consists basically of a large
ceiling have a surface highly reflective to sound, fairly thin steel plate approximately 2.5 x 1.5
often being cemented and then painted with m, suspended in a tubular steel framework.
several coats of high gloss or vamish. The Connected to one end of the plate is a moving
door must also be similarly treated and this can coil actuator driven by the output of an
be done by fixing a thick glass panel on the in- amplifier. At the opposite end of the plate are
side. It is usually not sufficient to paint the two ceramic transducers which pick up the
wood. Although normally only one loud- vibrations and feed equalised amplifiers. It is
speaker is used in an echo chamber, two micro- thus possible, as with a chamber, to get stereo
phones are often placed in different positions reverberation from a mono source. The
to get a stereo reverberation from a mono reverberation time can be controlled by moving
source. Since the reverberation pick-up is al- a large damping sheet, of sound absorbent
ways much greater than the direct sound pick-up material. The reverberation time may be varied
in such a chamber, the phase of the reverber- from about 1 to 4.5 seconds, also depending on
ation will be found to be very random. In order the tensioning of the main steel plate. A remote
to break up echo chamber resonances, small control accessory can be fitted so that the
wooden tables or chairs are sometimes ran- engineer can alter the reverberation time by
domly left around. Quite frequently an L-shaped turning a knob on the control desk; this
room is used in which no direct path exists activates a motor which moves the damper
between the speaker and mikes, A word of sheet. Although the EMT plate costs £1 500 for
warning should be given here about the type of a complete installation, it is very widely used
loudspeaker that should be employed. If an in studios and in broadcasting. Not quite as
ordinary loudspeaker is installed in a newly good as an echo chamber, it nevertheless
constructed echo chamber, after a few months performs very well.
Spring reverberation was first patented in the
of use the sound heard from the microphones
deteriorates rapidly. The most usual cause is late 1920s but was little, if at all, used until the
that moisture from the cement, as it dries out, late 1950s by which lime the Hammond Organ
attacks the loudspeaker cone and suspension Company had designed a practicable system
and also the moving parts of the microphones. and patented it. I used a crude form of spring
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echo in early 1956, and I will describe it for the
amusement of readers. An old 2 K MSS culler
head was solidly mounted horizontally on a
frame work about 1.3 m high and the end of a
1 m coiled spring was screwed tightly into the
stylus holder. The spring hung down vertically
and at its other end was screwed into a pre-war
Rothermer crystal pickup, whose output was
connected to a tape recorder replay amplifier.
An elaborate system of laterally placed elastic
bands, pulled the spring in various directions
in order to damp it. Although the whole
apparatus was extremely crude, it was fairly
successful, and I still have one or two recordings made with it. The Hammond organisation
uses four 20 cm long springs arranged in
longitudinal pairs, having unit delay characteristics of approximately 29 and 37 mS. The
reverberation time of the Hammond Type i
unit described is approximately two seconds at
300 Hz and 1.5 seconds above 1 kHz, with a
cutoff at 6 kHz caused mainly by the thickness
of the spring material. The bass cut-off is
approximately 100 Hz, introduced in the
accompanying amplifiers. The springs are
driven torsionally by small ceramic magnets at
one end, these acting as armatures of an
electric motor. When the fixed drive coils are
energised, the magnets rotate and twist the
springs. The pickup transducer is the same with
minor differences of construction. The whole
unit gives a fairly exponential reverberation,
and one excellent example using the Hammond
Type 4, is available in two different versions
from Grampian Reproducers Ltd of Feltham.
One of their units, known as type 63G, normally
supplied as a battery operated device but
available with a mains power supply, includes a
two-channel mixer and independent control on
direct and reverberant sound paths. Therefore
this is particularly useful where no echo send
and return mixing facilities are available. The
alternative unit, Type 666, is much simpler and
only includes a reverberation path. It is important to note that a constant current direct to
the transmitting transducer is essential to the
proper working of the device and the Grampian
(continued on page 481)
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units are provided with such a drive.
It is understood that AKG in Vienna are
working on a very much modified form of
spring reverberation unit with many additional
features but this is not likely to be available for
some considerable time. More details wHl be
given when they come to hand.
Many other forms of mechanical reverberation have been attempted over the years,
possibly one of the most ingenious being made
by an engineer who bought an old grand
piano and built a 20 cm loudspeaker into the
wooden frame underneath the middle strings.
He built a microphone into the same base
board, took out all the dampers and tuned the
strings so that, in the case of three strings
normally of one note, the two outside ones
were offset to slightly higher and lower than
the centre string. The device worked quite wellas
long as the piano lid was not slammed! Another
enterprising device was made in which a large
lank of liquid housed the transmitter and
receiver transducers. The input audio signal
was transponded to a supersonic frequency
centred around approximately 60 kHz, transmitted through the liquid, and the received
signal transponded back to audio again. I
understand it worked well but was rather
impracticable and needed a large rack of
equipment.
The third type of reverberation device is
available in many forms, possibly the most comprehensive being the Echorec made by Binson,
A magnetic drum system includes one record
head and up to four replay heads which are
staggered to allow several different echoes of the
original signal to be picked up. The outputs
from all these are controllable and can also be
fed back to the original record head to obtain
tape flutter echo. Such devices always produce
slow isolated echoes rather than a continuous
reverberation, unless modified to operate at
very high speed. Many studios have a tape
TERENCE LONG will be remembered, by
all who knew him, as a manof outstanding
character, charm and accomplishments.
One of Terry's most remarkable attributes
was the manner in which he overcame his misfortunes. As a boy and young man, he suffered
illness which left him physically handicapped;
this in no way reduced thesuccess he achieved
in his work as an analytical chemist and as a
precision engineer. This strength of character
remained with him throughout his life, sustaining him in a two-year fight against his last and
often painful illness. Throughout this final
phase, he continued to work to his accustomed
high standards and, as a true professional, he
insisted on finishing all outstanding commitments.
His involvement in sound recording began
around 1951 when, in his early forties, he
purchased his first tape recorder and found himself dissatisfied with its engineering quality. He
modified the machine and, progressing to more
expensive designs, found that these too
benefited from his attention. The studios which
in later years relied upon his engineering skill
will miss his unique services.

recorder with PPM set up in the control room,
using a tape loop to give a delayed signal to a
reverberation device or to obtain normal
flutter echo. 38 and 19 cm/s are frequently used,
some studios even fitting a variable speed drive.
A most interesting example of the use of
delayed tape echo is to be found in the PA
system at St Paul's Cathedral, delaying the
public address sound to each loudspeaker by
the same amount as the natural lime delay that
a listener would hear from a preacher in the
pulpit. This greatly improves the clarity of
amplified speech.
BBC drama
Echo devices can be used in a number of
ways which may not be immediately obvious,
one way being used frequently by the BBC in
drama. The difference channel output of a
crossed bi-directional mike such as the AKG
C24 is fed to the echo device, usually a plate,
and the stereo return fed normally to left and
right. As the performer enters the stage from
the left, reverberation will be heard on his footsteps and voice and, as he arrives at the centre,
the reverberation will decrease and then increase again as he moves over to the right, thus
giving the impression of being in a large room.
Alternatively the output of only one capsule
can be reverberated, giving the effect of a large
corridor at one side of the stage. The BBC
frequently use spring echo devices such as the
Grampian for mobile locations because of its
portability, and often delay the sound of the
spring with a tape loop. It is important to
watch carefully the levels being sent to both the
tape and any other device to work the equipment at the best level. Very different effects can
be achieved with echo chambers by adjusting
the dynamic level at which the chamber is
used. Engineers should always bear in mind,
when using a reverberation device, that too
little is often better than too much, as the latter
becomes too obvious and can be very nasty on
string instruments. When using EMT plates,
incidentally, it is always better to use a stereo
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pickup from one plate covering the entire stage.
Two individual plates, of course, give two
distinct points of reverberation which makes
their use very obvious.
Many engineers find thai compression and/or
limiting with equalisation is very useful in both
the send and return paths to control the
characteristics of the reverberant sound. Compression in the transmission path will give more
reverberation effectively to quieter instruments,
whereas in the return path it will give an overall
increase in reverberation time. By equalising,
more reverberation can be applied to particular
frequency bands which can be used to good
effect, particularly in popular music recordings.
I would like to refer readers to the previous
article in this series in which I described the
different methods of connecting echo devices
into the studio mixer.
When recording or broadcasting in concert
halls, it is sometimes considered necessary to
use additional microphones to pick up extra
reverberation. I would like to give a word of
warning that in such circumstances each pair
of mikes used for this, with one capsule feeding
the left channel and the other the right, should
be as coincidental as possible, with at least 90°
between their axes. This will give a spread of
reverberation across the sound stage whereas,
if two mikes are used several metres apart, two
discrete reverberation sounds appear on
extreme left and right with little in the centre.
This latter technique would be particularly ineffective for mono compatibility since there
would be less echo noticeable in mono than in
stereo. 1 also deprecate the use of two microphones pointing in the same direction, or even
just one mike centre injected, since this gives a
reverberation as if from a corridor in the
centre of the stage. When pure cardioid microphones are in use for recording a group of
musicians, the necessity for adding reverberant
sound is of course greater. It is often considered
better to use a crossed bi-directional technique,
allowing reverberation to enter the back of the
microphone more naturally.
Terry will also be remembered and greatly
missed by a large circle of recording enthusiasts
—amateur and professional—for whom his
home. West Lodge, was open house. There they
had the opportunity of listening to superb
master tapes, of meeting performers, and of
participating in stimulating discussion and
experiments often extending far into the night.
Those of us who came into contact with
Terry through our audio interests were inclined
to forget that this was only one aspect of his
expertise. His engineering company was concerned primarily with producing surgical
instruments. This was formed in 1930 and
during its first two years supplied 30 000
electric polishers to the medical profession.
His love of mechanical devices is perhaps
best reflected in his comment that tape recorders arc like human beings, each one displaying
individual behaviour. This altitude extended to
railway transport, of which he compiled a
considerable photographic record.
Terry's achievements in life were those of a
man who made full use of his many gifts, not
only for himself but for the benefit and enjoyment of others. We extend our deepest sympathy to his wife Mary.

