GUIDE TO MULTI-TRACK CONTINUED
to the one described by Fred Judd recently. It
is a transistorised job with amplifier and
vibrato stages and can be played through a
loudspeaker, unamplified externally, or directly
into a recorder. This is a very useful instrument
but suffers from the fact that it does not play
chords. If an aspiring multi-tracker asked my
advice on the subject of electronic keyboard
instruments, 1 think that I would advise him
to wait until he could buy a commerciallyproduced instrument which will do anything
he wants. The smallest Philips electronic organ
and the Lowther Organino are good value as
these things go.
Drums can present something of a problem
in noise and space. The best solution is an
abbreviated kit which may not necessarily
diminish the noise but most certainly reduces
space requirements. I use a de-dingled tambourine as a snare drum, as tom-toms and as
bongoes. Wire brushes and deft fingers supply
the labour force. A cymbal, drilled with small
holes and loose rivets inserted, makes an excellent-sounding hissy-crash, so long as you take
great care in positioning the microphone. If
you are not careful, you will end up with the
most awful rattly donging. Electronic rhythm
units have been on the market for two or three
years now but prices have been hellishly high
until recently. Eagle now do a Rhythm Master
for just under £70, a silicon transistor gadget
giving a mixture of nine basic rhythms. Waltz,
swing, surfin, twist, bossanova, samba, rumba,
mambo and cha-cha are selected by pressing
one of a row of push buttons. Tempo is
governed by a continuously-variable control,
a similar knob varying output level.
The unit feeds into the line socket of the
recorder, giving a clear signal without the usual
transistor hiss. Tempo varies from about
100 beats per minute to a rale far beyond the
needs of any human musician. The bass beat
is quite incisive at lower tempos but falls off a
little as tempo is increased. There is not, I
might add, any Chipmunk larking about; the
pitch of the drumming remains constant in all
control positions.
I found that the best results are obtained by
using rhythms at the lower speeds but this is
purely a matter of individual taste. There is
no halt or pause in the rhythm if a new button
is pressed in mid-performance and no electrical
click when the neutralising button is operated.
By careful selection, you can produce a horrifying, enormously fast sound rather like a bunch
of riveters swamped in a sea of white noise.
The quality of sound is very crisp and will copy
several times before becoming fuzzy. Most of
my own rhythms, recorded on conventional
percussion instruments, tend to swamp or
become slushy or over-toppy when dubbed
more than three times.
An interesting result can be obtained by
playing the rhythm through a reverberation
channel and adding the melody 'dry' afterwards. This produces a very pleasing effect of
audio perspective—the rhythm somewhere
over there and the solo instrument right up to
the microphone. Alternatively, you can record
the whole caboosh dry and reverberate it on
dubbing.
The keyboard harmonica is a long thing,
rather like a king-sized bar of chocolate, with

keys. You blow down one end and a sort of
reedy harmonica/accordion/harmonium lone
results. There is a valve thing at one end—
possibly to remove surplus spit—and if you
wag this about carefully, you can produce a
very reasonable vibrato. This instrument has
many uses and can sound extremely effective
when played back at double speed.
The ocarina is like a small fat submarine
and has a sweet high-pitched flutish tone. And
you can't play any tricks at all with it. The
swanee flute is an intriguing and useful bit of
nonsense. It is a sort of hefty metal flute with
a plunger which you move up and down to get
the note you want—in rather the same way a
trombone works.
In addition to the various little gimmicks
attached to the actual playing of these instruments, it is fairly easy to create further tone
colours technically. Filler circuits, tinny
microphones, wah-wah pedals, fuzz boxes,
boosters, repeat-echo and a dozen more tricks
can be used to create different sounds. Toilet
paper inserted in a piano between the hammers
and the strings was one of the tricks 1 learned
at school and I believe it is still used today in
a modified form. Recording speeds are
probably the best medium of straightforward
contrast. A tune can be recorded at, say,
9.5 cm/s, played back at 19 cm/s and mixed
with a new track. The resultant recording is
of the principal statement plus a 'busy' countermelody—all at 19 cm/s.
CHIPMUNK FURORE
Chipmunks created a chipmunk-sized furore
some years ago. This technique, in fact, is very
easy to achieve for the home recordist. All
you need is a record-player (and a record), a
tape recorder and half an hour's peace. Put
on your record—preferably of an orchestra
arrangement of a popular tune—setting the
speed on the player at half the speed of the
record—i.e., 16 RPM for a 33 RPM. Record
into the machine at 9.5 cm/s, singing the words
to the music—rather a weary and difficult
operation. Play back at 19 cm/s and you have
a true recording of the music plus a squeaky
little voice singing the tune. This, of course, is
very fundamental and you can go much
further in developing the technique. The
principles of multi-speed multi-track recording
are exactly the same.
Lest anyone should think that it all sounds
dead easy, let me issue a note of warning.
Considerable skill is necessary in balancing one
track against the other and considerable skill
is also necessary in arranging the music itself.
Nothing sounds more deadly than three
choruses of a popular tune, ground out in
strict and soggy tempo by two or three conventional instruments, without any attempt to
create tone colour.
Let's take an example. The selected tune is
Anything Goes, a simple and uncomplicated
melody with plenty of opportunity for tonal
variations. Three choruses are decided upon—
normally the most acceptable length for a
popular tune. The first eight bars are stated
in an uncomplicated way, either with a lead
instrument, backed with figures or chords, or
by the ensemble (a group of instruments). The
middle eight should be taken by the reverse of
the first eight, i.e., solo instrument if the first
eight bars are by the ensemble. The last eight
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are taken by the same instrumentation as the
first eight. Then comes a bridge passage, which
may or may not change the key, followed by a
complete chorus in variation. This may take
the form of ad lib jazz variations or even a
complete change of idiom such as waltz tempo
or smooth stuff. The last chorus, following a
bridge passage and change of key (usually to
the dominant) should, again, be staled boldly
with some subtle variations which do not in
any way interfere with the expression of the
music. The middle eight can be dolled-up even
more but the return to the last eight bars should
be simple, bold and, preferably, by the
ensemble. The use of introductions and codas
should not be forgotten. Modern pop music
dispenses with introductions of any note and
the codas are just not there. The disc usually
fades away, giving the impression that they
just don't know how to stop together. Watch
a mimed TV performance by a pop group and
note how ludicrous it is to see them hammering
away when the music has faded. A similar
effect occurs in The Planets at the end of
Neptune!
The techniques I have rambled on about are
but a few of those used in the professional
field. Here, the whole range of electronics can
be brought into play—fillers, compressors and
the whole boiling. A dull song by an even
duller and dimmer singer can be brought to
shimmering life by the addition of reverberation, double-tracking and phasing (see page
11). Even a 60-piece orchestra can be added
after the drip has gone home to his supper. If
the singer is flat, variable-speed equipment can
bring him back on pitch. Listen to some prewar recordings and compare them with some
of the belter modem recordings and you will
have to admit that the tricks and electronics
are worth while.
So far as the amateur is concerned, the best
and most useful piece of equipment I could
advise him to get would be a reverberation
unit. This adds colour and atmosphere to all
types of recording and its use for music cannot
be over-emphasised. There are two basic types;
the multiple-head unit which replays from one
or a combination of several heads spaced along
the tape-loop or magnetic drum, andlhe springline type. The former presents opportunity for
all sorts of effects, such as echo and repeat-echo
(as distinct from reverberation) but has a
tendency to go wrong at the wrong moment.
The tape can break or a mechamcal fault can
develop. 1 have had three of this type and all
have suffered from temperamental electronics
and noise. The motor and transport system
can be very noisy, a factor not recognised by
the manufacturers who make the things
principally for the pop scene where a little
noise from an electronic gadget couldn't
possibly be heard above the general racket. In
fact, I would strongly advise any enthusiast
not to buy a reverberator from any musicalinstrument manufacturer.
The reverberator I have now is a Grampian
spring-line unit which produces pure reverberation. No whizzy effects are possible, but the
quality of the reverberation is excellent. These
are used professionally, which is as good a
recommendation as you can get. The unit
before that was one based on a revolving
magnetic drum.
On the point of when to reverberate, Gramp(continued on page 26)

CROSS-FIELD BIAS CONTINUED
As previously mentioned, recording losses
associated with the width of the recording zone
will not occur at 19 cm/s. This applies to
cross-field as well as conventional bias in the
relevant frequency range. At this speed,
however, other frequency-dependent • losses
necessitate a pre-emphasis of 8 dB. This means
that the established 10 dB pre-emphasis limit
is nearly reached. Because the self-erasing
problem within the desired frequency range at
19 cm/s does not arise, the cross-field will not
alter the overall situation at this tape speed.
TABLE 1
Tape speed
19 cm/s
9.5 cm/s
4.75 cm/s

Pre-emphasis
8 dB
12 dB
18 dB

The use of thinner tape will, however, give
6 dB increase in tape noise without any
advantages in return.
If the tape speed is reduced to 9.5 cm/s, the
wavelength-dependent losses begin to appear.
Conventional bias and thick tape require
20 dB pre-emphasis at 10 kHz. With crossfield, these losses can be reduced to a magnitude where only 12 dB pre-emphasis at 10
kHz is required. It can thus be slated that,
owing to the new technique, one has succeeded
in keeping the wavelength losses at a level low
enough to obtain a frequency response at
9.5 cm/s approximately equal to the one at
19 cm/s for conventional technique. This has
been achieved without having to exaggerate
pre-emphasis (fig. 4). The tape noise will,
however, increase by 2 dB because of the higher
playback amplification required for a given
signal level in the range from 2 kHz and
upwards at 9.5 cm/s (see fig. 3).
At 4.75 cm/s, a still greater profit is gained
by the new technique. A pre-emphasis which
compensates for the recording losses up to 10
kHz will with cross-field bias have to be 18 dB,
which is nearly the same as needed for 9.5
cm/s by conventional biasing. Again 2 dB
more noise will have to be accepted because of
increased playback amplifier gain from 13
kHz and upwards. In other words this will
give only 4 dB more relative noise than is the
case at 19 cm/s.
Table 1 gives a summary of playback data
for cross-field recording on thick tape and
conventional recording on thin tape. Standard
IEC playback curves are assumed. Cross-field
recording on long-play tape at 19 cm/s is taken
as the reference for tape noise.
Fig. 5 shows the resulting frequency curves
obtained with the pre-emphasis and tape noise
given in Table 1 when the cross-field technique
is used for thick tapes.
The greatest advantage obtained by using
cross-field recording on thick tape instead of
conventional recording on thin tape, is the
reduction of tape noise. From the table it can
be found that cross-field is 6 dB better in this
respect at all three tape speeds.
It may be of some interest to know the
relative increase of the tape noise when the

tape speed is reduced from 19 cm/s to 4.75
cm/s. Taking the tabulated data for cross-field
as a reference, we find that the tape noise will
increase by 4 dB for both cross-field and conventional bias due to the higher playback gain
required at low tape speeds.
Furthermore, the tape speed reduction
requires a 10 dB higher pre-emphasis in order
to maintain the frequency response up to 10
kHz. Hence the overload safety margin in the
upper frequency range is correspondingly
reduced. The 8 dB pre-emphasis at 19 cm/s
will allow a programme of the previously
mentioned standard spectral sound energy
distribution to be recorded at maximum level
Tape noise level
(long-play tape,
cross-field bias)

Tape noise level
(triple-play tape,
conventional bias)

0 dB
+2 86
+4 dB

+8 dB
-r8dB
+ 10 dB

in the lower and middle frequency range, with
no risk of saturation at high frequencies.
At the reduced speed a pre-emphasis of
18 dB is required, and under the same conditions as above, the recording level at lower and
middle frequencies must be reduced by 10 dB
in order to avoid saturation at high frequencies.
The tape noise will then increase by a corresGUIDE TO MULTI-TRACK CONTINUED
ian advise that the session should be recorded
'dry' and reverberation added when dubbing,
since over-reverberation on original material
cannot be removed. If you have two matched
recorders, there is virtually no loss in quality
if you dub from one to the other via the
reverberator and you can keep on messing
about until you get the right degree of
reverberation.
The aim in multi-track work, or music of
TONE SOURCE AND LINE-UP METER
CONTINUED
some external controls made it difficult to get
the 0.1 dB calibration readings spot on each
lime and exactly repeatable, so the precaution
was worthwhile. Use of this standard instrument greatly simplified the plotting of the
0.1 dB points over the first ± 0.5 dB, but
this could be attempted from an accurate
calibration graph having only 0.5 dB steps
plotted, with reasonable success. If one has
no access to a reliable standard instrument,
the alternative is to make up a precision
attenuator (useful in any case) from 1%
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ponding amount. The increased tape noise at
low tape speeds consists of one fixed amount
caused by the augmented playback amplification and another amount variable from
0 to 10 dB depending on the energy distribution
of the programme. The latter noise contribution is the same for cross-field recording on
thick tape as for conventional recording on
thin tape, because the pre-emphasis is the same
in the two cases.
If the recorder has an instrument indicating
the maximum tolerable signal amplitude at any
frequency, the operator will automatically set
the record level according to the loudest
tones. If the sound energy is concentrated at
high frequencies, one will therefore reduce the
record level and the relative tape noise will
increase.
In conclusion, it can be stated that, with
cross-field bias, a 19 cm/s to 4.75 cm/s speed
reduction is accompanied by a possible tape
noise increase from a minimum of 4 dB to
14 dB (4+10) depending on sound energy
distribution. The corresponding figures, when
switching from cross-field recording at 19
cm/s to conventional recording on thin tape at
4.75 cm/s are from 10 dB to 20 dB (10 + 10).
These points clearly show how important
it is to consider frequency range, pre-emphasis
and tape noise as a whole when judging the
quality of a tape recorder. Furthermore, these
requirements must be considered in relation to
the particular programme to be reproduced.
any description, should be to produce an
interesting sound. Music may sound deadly
recorded in the boxroom but, if you reverberate
it, it can sound quite astonishing. By the same
token, a piece of original multi-track music
can be made to sparkle if some of the many
effects available or possible are used, always
assuming a good basic tune. It is not unethical
to play a chorus on a row of tuned buckets or
bits of wood nailed to a sounding-board. At the
moment, I'm collecting old WC pans for a piece
of music to be called Night Boat to Flushing.
resistors in 0.5 dB steps and calibrate from
this.
The voltage ratio (and therefore resistor
ratio) is given by :
N = 20 log,, (Ej/E,)
Where N is the number of dB.
It might be useful to build in a precision
attenuator as an alternative to the continuously variable output of the unit.
Meter scale markings were carried out
using the lining-up lines of Lelraset to mark
the fine graduations.
The instrument grew over a period, after
the author had become envious of and inseparable from the professional equivalent
of this unit which occupied a fair amount of
rack space in its sanctuary. Once built, it
spent a further useful period of making
measurements with the aid of the calibration
curve until at last it was completed and the
final Dymo lettering added to the front panel.
It is now used before every serious recording
to check biasing of the tape and frequency
response. It is also proving its worth in
checking the performance of other items of
equipment and tracking down nasties in
(continued on page 40)

