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Electronics is linked to music in two way
either the sound is produced by a co
ventional instrument which uses electri
means to process it in some way (e
amplification or change in tonal gualif
but where the sound could stiil be hea
there were no electronics; or, the 'soun
is ‘generated by electronic circuits,
originating as electrical oscillations or
waveforms and therefore inaudible without
further electronic processing.

Electronics is a science; music is an art.
They do not speak the same language for

one is based on provable parameters, whilst

the other relies entirely on personal
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the more so as
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ideas which were not suitable for com-
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ELECTRONIC ORGANS

We begin with electronic organs,
because these instruments repre-
sent the most ingenious combina-
tion of mechanics and electronics,
can often be built at home, and
are capable of endless develop-
ment. All such instruments are
played from keyboards and the
contrels follow internationally re-
cognised methods to a great
extent, but certainly not exclusively.
The whole concept of organs has
changed in the last 20 years. There
is now no resemblance (in the
popular mind) to the conventional
organ with pipes. Yet, incredibly,
the same conventional names for
the sounds appear on the stops!

Harking back to the days when
valve circuits tended to be un-
stable, mechanical systems with
transducers seemed the best
answer; of these, two survive today,
Hammond and Compton. Such
organs are parmaneantly in tune but
require complex circuitry  and
switching devices. With the in-
creaging cost of manufacture it
seems probable that they will dis-
appear in time. Already solid state
circuitry is taking the place of
mechanical switching in pipe
organs, although slowly, but for
other kinds of electronic organ,
semiconductors are paramount.

Fig. 1.

The thiree manual Conn Cusiom organ has
independently tuned oscillators for each nole.
can provide al least three different waveforms for tonal
synthesis of a church or concerf pipe organ.

It is easier to start from the top
and work downwards, so0 we give
an example of an imitative organ
by Conn as representing the “real
thing”. Fig. 1 illustrates a church
or concert organ having tonal and
cantral properties ‘exactly corres-
ponding with pipes.

This instrument has indepen-
dently tuned oscillators for each
note and these can give at least
three diflerent waveforms for tonal
synthesis. As the sound in a pipe
organ comes from a widely dis-
persed source, so this class of
electronic organ requires many
channels of amplification and many
loudspeakers—a minimum of per-
haps 25.

Multiple oscillators are never
exactly in tune, but perhaps more
important is the fact that there are
trifling differences in the harmonic
content of each oscillator. This
gives a close resemblance 1o organ
pipes, which have the same proper-
ties. The sound is full and rich,
excellent for a real organ, but quite
useless for pop or jazz.

Mine out of ten organs of the
popular domestic type which can
be seen in any music-shop use a
quite different generating system.
The 12 top notes are produced by
tuned master oscillators, but all

These

other pitches downwards are ob-
tained by frequency division. Since
the octave ig an exact doubling or
halving of any frequency, 2:1 bi-
stables or flipflop circuits serve
admirably. Readers will recall that
this was the method used in the
P.E. organ. It lends itself to mass
production especially now that
i.c.s are bacoming so cheap; and
with diode or transistor keving,
cheap single contacts per key
suffice.

If properly designed, this kind
of organ can be wvery satislying
more especially at the low output
levels demanded in the home. Un-
fortunately it is commonly found
in forms which have neither the
proper playing facilities of imita-
tive organs, or the “new” sounds
associated with rhythmic organs.
Excessive amplification makes
these organs lose what character
they possess, and underlines the
old saying that you can't get a
quart out of a pint pot.

Howewver, the prompt attack and
the easy application of rhythm units
to this kind of instrument makes
them eminently suitable for pop
groups and this has led to a form
of tonal synthesis which contrasts
well with guitar or wvoice. To a
great extent they must be treated

The Kentucky Challenger with string, flute and wood-
wind voicing available via the 4-octave solo and accom-
paniment manuals.

The effects include solo manual and pedal sustain,
variable atfack, reverberalion, vibrato and Hawaiian
glide.

TWO
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Go Hi-Fi yourself!

New Goodmans Din 20
loudspeaker kit—specially
designed to give the D.I.Y

. =
enthusiast excellent hi-fi d Ic
reproduction at moderate au Io s
cost.

This system has been thoroughly tested to from

Goodmans high standards. |t will provide extremely

satisfactory listening levels from amplifiers rated at —
10 watts (per channel, in the case of stereo
equipment) but it may also be operated from EE

amplifiers of higher power.

The kit contains all parts needed to complete
the system (except timber and other material for the
cabinet itself) and has detailed, illustrated
assembly instructions.

Contents

Bass unit 20dmm (8in) diameter

Dome HF radiator 25-4mm (1in) diameter
Port tube

Crossover panel with colour coded leads
Terminal board

Foam gasket

Input lead complete with DIN plug and spade terminals
Acoustic wadding foam pad

Fixing screws and hardware

Cabinet template (on bottom of box)

Specification:
20 watts DIM, 4 ohms imped-
ance, Bin bass unit, dome
HF radiator, crossover fre-
quancy 4,000 Hz

For further details
and the name of
your Goodmans
dealer, send the
CcOupon now

L R A

See us at the Audio Festival and Fair

STANDIG

e
To: Goodmans Loudspeakers
0 man IFII:;_.I 31.?::"'“ Road, Havant, Ferranti Limited, IC Marketing,
o Electronic O;mpﬂnent:‘ Division,

Suund TOBSONING.  Cinsawnd ow iy leallels on IGem Mill, Chadderton, Oldham,
TII]II A mamsbar of The Thorn Sroug the name of my Goodmans -ancs. 019 8NP
N dealer Telephone: 061-624 6661
ame R U PRSI,
Address =

| FERRANTI
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as new sound devices and we show
ona of tha most modern and effec-
tive examples in Fig. 2. This is
made by Jennings Electronic In-
struments, and bristles with
ingenious features.

In this organ, the emphasis is on
facilities for rhythmic playing
rather than on simulation of con-
ventional organ tonecolours, a
special training and a special
mentality is required to conform to
the needs of a purely rhythmic
group, and this is an excellent
example of an instrument specially
designed to this end.

Thea foregoing organs have all
had tuned oscillators for each
primary function and once these
are adjusted, it is not possible o
alter them easily. But now, it Is
possible to -design and make an
organ having only one master
oscillator from which all pitches
are derived, One great advantage
is clearly that transposing is easily
carried out—i.e., il one presses
just one key, the pitch can be
changed by a single adjusiment so

Fig. 2.

The three manual, portable, Jennings J.11 with

that one passes through a succes-
sion of keys. The player who can
only use the white keys can now
accompany say, a B flat clarinet
whilst =till using his white kevs.

There are several ways of doing
all this, mostly very complex, and
all a tribute to microminiature cir-
cuits; for without these it would be
quite impossible to build such an
argan within any console or case,
Modern i.c. component density can
reach 2,000 elements in a chip
anly 4in square and so the very
complex circuitry required to steer
and smooth the pulses of such a
system can be made quite small.
Two of the present methods for
generating the frequency spectrum
from a single source have been
described in Practical Electronics
for July 1972 but in the picture of
the Philips generator the actual
size was not obvious; in Fig. 3 you
can see the relative size of this
unit.

An organ built from half a dozen
of these units would have amazing
powers of synthesis.

Fig. 3. Demonstrating the small
size of the N.V. Philips' digital
organ generator.

One of Hammond's new models, the Concorde, incor-

This harmonic

drawbar control of harmonics from 16" to 1° piteh and
percussive attack. This, with the provision of dual
waveforms, enables lhe organist fo reproduce any
mixture of sound reguired.

Other features include separate by-pass tabs for
Theatre and Barogue organ. The top manual covers
three octave providing 16°-8'- and 2' pitch with controls
for tonal effects which include vibraharp, piano, siring,
percussion and sustain.
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porates custom built LSI packages.
tone-bar organ has two 61 nole keyboards and such
fealures as polysynthesis percussion, manual and pedal
sustain, auwtomatic accompaniment and auwlomalic
rhythm, lower manual o pedal couples and casseffe
recorder.
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Talking about synthesis, we find
small keyboard controlled devices
mounted in the Wurlitzer organs
on which many effects not obtain-
able with any ordinary organ cir-
cuits can be produced. For in-
stance, gliding tones, wah-wah,
touch sensitive vibrato, extended
pitch range and other effects are
some of the attributes of the Orbit
synthesisers on this organ. Cer-
tainly it is time that double touch
was more used on organs, especi-
ally since it was an integral fit-
ment of all cinema organs since
the 1920s. So many things can
be done with a second touch.

Mow we have seen three kinds
of tone qenerating systems for
organs of a more or less conven-
tional kind. But for the beginner,
or one who does not wish to lay
out much money on a single-pur-
pose instrument, there are other
ways of making musical sounds.
Perhaps the simplest device is the

Fig. 4.
can be added if desired.

The Dubreq Siylophone has a reedy voice,
derived from a multivibrator circuil. To this vibrato

This instrument is only

stylophone, shown in Fig. 4. This
is a simple multivibrator, played
by using a metallic stylus to make
the connection for changing the
pitch. 1t is a continuously re-tuned
system, capable of only one note
at a time, but having a vibrato
circuit which relieves the mono-
tony. Constructional articles for
something of this kind have
appeared in various journals and it
is a nice project for the beginner.

A more sophisticated device is
the Pianomate. This assumes
ownership of a piano, although it
could be energised by a separate
keyboard. It can be seen in Fig. 5
lying over the keys of a piano.
Again, it is a simple generator, but
chords can be played with care.
The system uses one generator for
every three notes, but if played
with the piano, which of course is
fully polyphonic, it appears that
the organesque sounds from the
generator are also fully poly-
phonic.

A small mains unit which stands
on the floor containg all the elec-
tronics and allows changes of tone-
colour; a velume control pedal is
also available. Incidentally, as the
contact unit for the four octaves of
keys only rests on the back of the
piano keyboard, it can be removed
or placed on another make of
piano in a moment and cannot
damage the woodwork.

We find many people interested
in playing music who are not satis-
fied with synthetic tone colours;
certainly many organs become very
trying to listen to for long and
rely heavily on vibrato to break up
the lifeless sounds. Many attempts
have been made to bring the actual
sounds from organ pipes or orches-
tral instruments to the keyboard,
culminating in the Mellotron, Oriai-
nally thig instrument was much
more complex but the present ver-
sion is easily portable and just as
accurate tonally.

Fig. 5. The Dubreq Pianomale in position on a con-
venlional pianoforte keyboard. This consists of iwo
double octave unit whose contacts mowve with the piano

capable of producing one nofe af a time, each being
selected with a metal stylus which consiitutes part of
the electronic circuil. In concerl the sound produced
can be very pleasani.

Six

key to augment the piano sounds with organesqgue fone
colours. A tone selector swilch provides three different
cofours: flute, church organ and jarz buzz. A fwo
speed wvibralo is also included. The Planomale is
complelely [uneable via a single control for pianos
which may be out of pitch by as much as a semilone
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The system uses pre-recorded
tapes but these are not in the form
of loops as might be thought; the
ingenicus mechanism is too com-
plex to describe here, but in
essence when a key is pressed,
a tape head is brought into con-
tact with a record of the selected
sound and continues to sound (so
leng as the key is held down) for
up to 8 seconds., The tlape then
rewinds at once and is ready
again. All the sounds provided are
of course as authentic as the
fidelity of the reproducer, all can
be mixed, and many effects sounds
can be brought in on other tapes;
indead, the Mellotron is popular
as a pure effects machine, from
which every conceivable noise can
be obtained at will. Fig. 6 illus-
frates the action of this instrument.

Fig. 6 A pure effects machine, the
Mellotron is a source for every
conceivable noise. The system
uses prerecorded lapes of other
instrumental sownds or special
effects which can be mixed at will
by the performer making him, in
effect, 2 one man band. The action
of the Mellotron can be wunder-
stood by referring to the profile
drawing of the key and lape
transport system;when the key is
depressed the idler engages with
the capstan pulling the lape into
the storage box; the tape is kept in
tension by the rising pulleys; with
the key released Lhe tape is made
ready for replay as the tension
spring returns fo s original
position pulling the sfored tape
with it.

TAPE HEAD JMROLLER ASSEMALY

The RIHA Largo, besides having the normal foofages
in the upper and lower manual, has fraciional number
stops to provide more colourful regisiration. Playing
features include a itwo-speed Leslie fremulant (a spatial
effect achieved by feeding the loudspeaker output info a
rotatable drum), vibrato delay, which provides a much
more natural vibrato sound and solo percussion which
gives the choice of many effects such as banjo and
Hawaiian guitar.

The sustain feature on the pedals provides a sfring-
bass effect on the pedal 8 stops so giving rhythmic
support fo melody on the manwals. The sustain can
also be used to play legato on the 13 note pedalboard.

The Harmonics Solefte organ with a specificalion
designed fo cover all aspects of organ music from the
classics to pop. It has a full size 61 nofe keyboard and
a fotal of 19 registers.
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INSTRUMENT TRANSDUCERS

Electric guitar pick ups have
been with us for a long time; more
recently the use of transducers has
spread to other instruments such
as clarinets, saxophones, viclins
and accordicns. The aim of these
methods is twofold; to amplity the
original sound, and to be able to
alter the waveform of the sound by
electronic means, e.g. to remove
harmeonics or to add extra octaves
by frequency division; or to modify
the steady tone in some other way.
But firstly let us look at how the
guitar operates.

The diameter of a string is so
small compared with the wave-
length of any frequency within the
range of that string that the back
wave from the wibration would at
once neutralise the front wave and
nothing would be heard; the string
produces no sound, it drives the
pelly or resonating body of the
guitar and this couples with suffi-
cient air to make the resultant
vibrations audible as sound, How-
ever, it is costly o make a good
acoustic guitar and the resulting
sound is not loud enough to com-
pete with other sounds in a
modern group; the acoustic guitar
is therefore reserved for the classi-
cal player, since it is many times
more sensitive to fingaring than its
electrical counterpart, and the tone
iz not coloured by amplifiers or
loudspeakers.

For the pop scene, it is desir-
able to convert all sounds into
electrical waveforms and hence
have complete control over them.
S0 all we need is the vibrating
string with suitable pick-ups. This
means a simpler instrument in
theory, but by the time that elec-
tronic  controls  and perhaps
multiple pick-ups are fitted, it may
well be more complex. Construc-
tional data for pick-ups has been
published and it is wvery easy to
amplify this sound; one can then
add simple tone controls and so
alter the effect. If, therefore, it is
possible to use steel strings or
strings wrapped with steel wire
over the pick-up location, magnetic
pick ups are easily applied to any
stringed instrument.

Mote that the string pick-up is
to be preferred to any form of
microphone attachment, because
the latter iz =ensitive to air pres-
sure waves as well, and can pick
up breathing and scratching noises
from fingering the string, But when
one comes to other instruments, in
which the same amount of energy
is not required of the player (or in
a different form, such as blowing a
clarinet), then it is possible to use
noise cancelling types of micro-
phone to amplify the tone. Cer-
tainly this has advantages if only
because the waveform of the
generated sound can be changed

Hornby-Skewes
accordien micro-
phone is connected
fo the side of the

Farfissa Transicord electric
accordion with seven voices
sustain and wvibrato tabs. -‘
rhythm section can be used In
conjunction with a bass-chord
facility. It has a 41-note key
and 120 bass buitons. A mains
supply and pre-amplifier are
confained in ithe separafe
module

accordion and picks
up sound for feeding
to an amplifier
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Six magnet pick-up for flat lop guitars.

and one may get the effect of
several different kinds of instru-
ment from the one. An excellent
example of this is the electric
mouth organ or harmonica.

There are examples of amplified
accordions and a number of purely
electronic ones, using the circuitry
of a miniature organ and connected
to external amplifiers and loud-
speakers. Then again, it is possible
to obtain an electronic string bass
unit, buttons producing all the
effects from normal bowing to
pizzicato or col legno (plaving
with the back of the bow). This is
made by Hohner.

Many of these existing tone
qualities can be completely trans-
lormed by, say, a percussion unit;
this enables some sound which
would normally be smooth and
sonorous to be made aggressive
and staccato. This kind of per-
cussion unit can be wired in any-
where between a pick-up and its
amplifier. It is not to be confused
with a rhythm unit, which is a quite
independent source of percussive
sounds acting as rhythm markers
and non-musical in effect. Many
such rhythm boxes are on the mar-
ket mow, nearly every large domes-
tic organ has one as an intearal
part and many can be bought to
add to whatever sound source
would benefit,

Magnetic type conlacl pick-up with
fingerlip conirol.
slring guitar.

Swuitable for nylon




A Yamaha electric
guitar.

The Farfisa Super Piano with keyboard and decay as
on the convenlional piano. The effects which can be

oblained on the first 24 noles are, for the bass: bass, The Harmony Barogue electric

siring bass and bass guilar. For the chords: pilano- mandoline with a ﬂ"d‘" ’h?"ﬁ
forte, guitar and banjo. Also available is automalic that departs from the classica

bass and chord rhythms. Oulput available is 25 watls, for ease of playing.

The Jennings Winchesler "Rifle’” guilar with a body
which is consiructed entirely of metal providing a
crisp, pure tone. Aparl from the normal guitar sound
this instrument has internal elecironics lo provide bass,
treble, fuzz, presence and repeal.

Typical reverberalion unit from the Laney Sound

Supergroup Series.
® o

Soundimension: a device for providing
echo and reverberation affecis when “Fuzz-face” distorfion wunif with
used with an amplifying system. A “*Cry-baby" wah-wah pedal.  separate volume and fuzz controls.
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SPECIAL EFFECTS

The continual search for new
effects has led to the electronic
controls known as wah-wah, growl,
glide, etc. All of these do some-
thing not normally expected from
the instrument to which they are
attached. Once associated solely
with the guitar, they are now found
on electronic organs and other
complex devices. Readers will be
tamiliar with the effects on the
tone, and constructional details for
most have been described in the
press.

The wah-wah is a tuned circuit,
the resonance of which can be
altered at will; some band of fre-
guencies Is then accentuated and
moves progressively to another
band by the manipulation of a foot
contrel, The growl is almost identi-
cal, but operates at lower frequen-
cies. A glide circuit is found on
some organs, usually it provides a
limited frequency shift by altering
the base biasing of a transistor
oscillator through” a voltage con-
trol; again the foot is used to move
a variable resistor of some form.

Since some of these effects may
be needed at short notice, it is
possible to combine the controls en
a single foot pedestal where the
toe selects the function, whilst the
heel operates a rotary volume or
similar contral. A commercial

Fig. 7. The Jennings Scrambler js
a complete remole fool controf of

multiple control unit is shown in
Fig. 7. There is clearly a limit to
the number of controls which can
be used by someone who is
usually playing an instrument at
the same time.

Tha vibrate produced by a
violinist, which is an important part
of his technique, may be imparted
by a mechanism which alters the
tengion of the -guitar strings by a
lever; but it can also be done by
an electronic circuit—commanly a
form of adjustable speed multivibra-
tor. This again can be inserted
between the pick-up and the ampli-
fier but naturally it is not so expres-
sive or controllable as manipula-
tion of the strings. However, play-
ing finesse is not so important with
groups.

Since power is such an essential
ingredient with today's performers,
we find large amplifiers which are
now sophisticated In that they have
mixing and vibrato circuits incor-
porated; however, we shall not
discuzs these or loudspeakers at
this time. Suffice it to say that
many groups prefer valves, since
they stand such overloads and
misuse,

There is room for improvement
in the means for ¢connecting units
together, thera still are casualties
from time to time and it is diffi-

effecls associaled with amplifi-

calion. Besides the quadrant of foot
switches the Scrambler has two
turntable controls  for
intensity volume and wah-wah.

rolary
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cult to understand why Ministry of
Defence or Home Office approved
connectors are not compulsory,

One final piece of apparatus
which has effects uses is the ring
modulator, This is a circuit artifice
whereby two applied signals are
combined to form sum and differ-
ence frequencies, one of which is
extracted and used as a final sig-
nal. For this reason the device
should be fed from sine waves, but
gince these do not exist outside the
laboratory, some very peculiar
sounds result—always discordant.

The ring modulator is often fed
from a musical source, a singing
voice via a microphone, a pick-up
from a saxophone, etc. Many in-
triguing effects are possible with
care, certainly all are novel and
often incapable of analysis by the
hearing system yet of too short a
duration to give rize to irritation. It
is in fact interesting to note that
distortion is deliberately sought, so
intense <s the search for novelty.
The clipping amplifier or fuzz box
is a good example of such tech-
niques., Of course, as the ambient
noise level around us increases,
discomfort arising from other
noises has less effect and we come
to accept it

A guartel of effects unifs thal can be used with almost
any kind of electronic musical instrument.
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SYNTHESISERS

The idea of compounding sounds
from their bare ingredients is far
from new, indeed, one of the most
successful synthesisers was built
20 yearzs ago, bul, it occupies a
whole room! So for a more general
acceplance of these devices, we
had ance again o wait for the semi-
conductor,

Mow a synihesiser is nothing
meare than a humber of unilts which
represent the basic parameters of
sounds, s0 organised that they are
aaslly controlled by the operator
and of such a nature that the abso-
lute values ol these parameters can
be set up again and again with
accuracy; in other words, so far as
is possible, the elementzs are
calibrated.

One can compose music with a
range of tonal qualities, but can-

not write this down in conventional
musical notation, although it can be
written in  terms of instrument
settings. It was never possible to
wrile the composition of, say, a
trumpet sound on a conventional
music score, but one can write this
glectronically in terms of the values
of the constituents; so in this way,
the actual nature of a sound can
be put in black and white so that
someone else can recreate the
zame sound and this has never
belore been possible,

Clearly the facilities of a synthe-
siser relate to its use. An amateur
experimenter may not need the
many duplicated oscillators, noise
sources, amplifiers and treatments
which are called for by a proles-
sional musician or composer, S0
it is useful that simple modules can

The Synthi 100 synthesiser made by EMS of London
has almost unlimited facilities for sound synthesis and
It has provision for sforage and
Compare the
that of the

serfous composition.

immediate recall of sounds devised.
with

elaborate paich panels
synthesiser.
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be made or bought and added to
as required, One must have at
least one good tape recorder for
the weakness of all synthesisers of
low cost iz that they have no
storage facilities; all work involves
short-term events and constant re-
recording.

Most 1l not all modern synthe-
sisers are voltage controlled; that
iz, the conduction properties of the
transistors are set by applied d.c.
voltages; in this way, several advan-
tages follow at once, the principal
ones being linearity of signal with
applied voltage change; low impe-
dance of control circuits; and com-
plete absence of hum pick up
because one does not trail base
{or grid) circuits out from the main
apparatus, Hundreds of feet of
signal . control cable can in this
way ba run oul,

Voltage control iz also  con-
venient for a keyboard, since at no
time would the voltage across any
part of the system exceed about
30V, By controlling the frequency
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ENTERTAINMENTS

STAMDARD and CUSTOM-BUILT AUDIO and ELECTROMNIC EQUIPMEMNT
MNEW and SECONDHAMND MUSICAL INSTRUMENTS. MAIN DISTRIBUTORS
FOR A.G.K. HIGH QUALITY MICROPHOMES

SA25-SA35-SA100

LOW-PRICED AUDIO MODULES FOR
DOMESTIC and COMMERCIAL USE

THESE THREE JLES HAVE
PARALLELED SUCCESS DURIMG THE FIRST FEYY
MOMTHS OF THEIR BEIMC E AVAILABLE TO
THE GEMERAL PUBL A ARE PLEASED TO
AMMOUNCE THAT f OFFER FAST
DISPATCH ON MOST OF OUR RTISED ITEMS,
INCLUDING THESE THREE M LILES.

SA25 £2'95

25 WATTS R.M.5 Trr ors, 7 dic

SA35 £4'45

15 WATTS R.M.5. 7 diodes

SA100 £1090

100 WATTS R.M.5.

EMIOYED LUMN-

care.
free

7 transist

carr.
free

diodes

OPEN AMD '\.HI::IFT

Il transistor

OF
AGAIMNST OVER- M OAMD FlIJlT'I' |H-

DUCTIVE LOADS.

OMLY
THESE

WAMCED DES MAKE

RACRDIMARI

HIFICHL F"

BRIEF SPEC. FOR ALL THREE MODULES

Freq. respanse | 5-40,000Hz — IdB

Cristartion 0187 ar TkHe
aads 4 to |6 ohms

Quiedcent currant I Sy

Moise Better than —75d4B

Supply voltage 1545V, SA25/35

40-T0V, SA100
Lize 4tin > 4in = lin (3A100)

4in Fin lin [5A25, SA35)
Circuits, connecting inscructions and application data

are supplied {ree with all madules.

POWER SUPPLIES FOR THE 5A25/35 and 54100
AUDIO MODULES

PS4AS Seabilised module for 2 SA25's or two SA35"s,
£35-0, carr, free

HMT4E Translarmer for above, heavy duty, £1-85,
carr, 20p g

MTin Transformar for unstabilised supply complate
;-'::l:h rectifier diodes mounted, £3-50, carr.

L

PUTD Unstabilived supply for one or two 5A100,
£4-T8, carr. 40p

P5T0 Stabilized supply module for ene or wa
SAIDDE, £4-99, carr. free

T Translarmaer Tor PSTO, £4-90, carr. 40p

ALL MODULES ARE BUILT OM GLASS FIBRE P.C.
BOARD

CALLERS AMD MAIL
ORDER:

327-331 Whitchorse Rd., Kent. Tel.

West Croydon, Surrey
CRO 2ZHS Tel.01-684 6385
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OTHER SAXON PRODUCTS . ..

120 WATT HEAVY DUTY MODULE E13-#0-4+20p carr. or with

Featuring a rugged class A& driver stage, this madule will run supply £18-95+-40p carr.
fram all gur mixers etc.. and mast other makes of mixner. It
delivers 120W into ar sight ohm load and employs 4 TO3
can (1 15W) output cransisoors

SPECIFICATION
Pawer aurput

Freq, respense

120% into B ahms

30-30,000Hz = 148

Ifput senaitivity 20mY ines 10K

Censtrusticn Fibregliis baard

Size Bim n = din [Sin with supely)
Low dnstartion parsllsl push-pull cutput 1tage.

SINGLE CHANNEL SOUND/LIGHT CONVERTER

This compact and reliable unit operaces from ampliflers wich
outputs from 5<100%, Dwoes not impose a heavy load on
the amplifier, or, il connected in the wreng polarity, cause '
any damage, az with tome wnits
£8-90

Dperation m simplicity iteelf and the unit ia Tully fused. The
wnit is swpplied to function from bame notes but may sasily be
converved to respond only wo treble or mid-range notes by
ehe additien of components costing bess chan Sp.

carr.
free

THREE CHANMEL SOUND TO LIGHT UNIT

Handling the voral of 3,000%Y (JkWW) chiz unit is unigue for itz price in that not only bass middle
ard orebls but alse master contrals are provided., Two amplifier tockets aliminaie the nesd for

s becdid soree s s, o e 81975 o
SAMON STERED CONTROL UNIT £1 5.3 ;':Jrr.
B

MOMO VERSION
£6-50, carr. 20p
{As ifascraced left, $.A.E.
details. 9 operatan)
DUTPUTS UP TO 1V RMS

The wnit 4 maans eperited and mesiures IT§in = Jin
The centrols are: Left/Righe deck

Two decks, .nd‘ i'l,.ll hg:dphqnu mMGRItSring-
« 4an deep and ix finithed with a amart white on black fagia.
fader, volume, bass, treble, headphone pelestar and valume, micraphane veluma, bas, trable,
maing onloll. THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCO-
THERUE AMD 15 COMPARABLE TO UNITS AT ©YER TWICE THE PRICE.,

COMPLETE AMPLIFIERS
THE CS 100. £34-%0 carr. free

This versatile unic is now available in a black vynide
case and 5o represents even beorer walue cham ever,
delivering speech and music powers of up vo |00
RLMLS. and continusus sing wave outputs of TOWY.
Twao individually contralled inputs with wide range
bass and creble convrals.  Ideal for small groups, DU's, e

The SAXOM 100. £48-50,

carr. free.

Yich am R.M.5. output of 120W ipsech and mugic,
10V continuwaul powaer, Taur individually congralisd
F.E.T. input stages and wide range baw and ireble
contrals, thiz amplifier has essablished itsall a5 a
wnit affering quality and refiabilicy as bow cost

[N A W & ]
® 8 8 PEANON

CALLERS ORNLY:
éa Delco Rd., Rochester,
Medway 40419%9

LOUDSPEAKERS British made bargains ! !!
| Zin 25%Y 8715 ohma £5-95, carr. B0p.  15in 500 B/15 obm, £14-30, carr. 50p.
| 2in 40 15,000 gauss megmet syatem BIIS ahm, £11-50, carr, 40p.
A K.G. microphones witable for disce, growp or general P&, use
DIIDHL orp. £11, sur price £9.45 poit fres

DIROC High Z r.r.p. £21-50, our price LIT-45 post free.

DIO0C 24 cr. gold plate rorop. £37, sur price £33 post free.

BUSIMESS TERMS OF BUSIMESS: C.W.O. or

HOURS: C.0.D. (35p extra). All cash in regd.

9.30 a.m. to envelopes please! Telephone orders

5.30 p.m. to our CROYDOM BRANCH. TRADE
AND EXPORT EMQUIRIES
INVITED

SEND 5.A.E. FOR
OUR AK.G. PRICE
LIST. DISCOUMNTS
OM ALL MICS,

THIRTEEN
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ORGAN KITS

Build r own Electrenic Organ, if t
ths hf::"um for your money. ‘n; f?\:‘l‘:’:ﬁf
save over 50% and '[n: the best and up-to-date
designs. There are four models to chooss from.

% Portable—4 octave keybeard with 10 wvoices,
3 pitches—vibrate, ac £103-00, P/P £1-50,

% Console—3 octave keybosrd with
3 pivchas .

HINETH A T

10 wvoices,

Keyboard can be split inco sels and
accompaniment. Yibrato built in smplifier and
50 wart 127 Gosdmans speaker at E14T-D0,
PiP £5-00.

J Console—2 = 4 sctave keyboards and 13 nove pedal
board, 19 voices, Vibrato, Delay Vibrate, Sustain
Reverberation, Prec n, YWah VWah, ecc. at C406- 00,
Carr. pald on completd kit LLK. only,

Congole—2 = 5 octave keyboards and 32 note pedal
boards, 31 woices. Vibrato, Delay Vibrate, Sustain
Reverberation, Precussion, 3 Couplers, etc., at £572-55
care, pard on complete kit LLE. ﬂﬂl:f

Wa regret H.P. facilities are not available, but COMpPaNEnts
an be h-nui:t separately, Trade and oversess enquiries
wilcomaed, nd 2hp for lsvest catalogue.

Flease call in for demonstration. Business hours:
T p.m. Menday to Saturday. Thursday closed.

ELVINS ELECTRONIC
MUSICAL INSTRUMENTS

8, PUTNEY BRIDGE RD., LONDON
$.W.18 TEL: 01-870 4949

Bus numbers 37, 220, 225, 168 pass the door. Mearest stations:
Wandsgwarth Town, Enst Putney, Putney, Puthey Bridge.

*

10 3.m. te
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Voltage-Controlled
SYTHESISER

using
Dewtron

TREAQF WEAK

Professional Modules

nCE>.

These modules are as used in our
synthesiser which was recently  an
demonstration at the British Musical
Instrument Trade Fair.

For detalls ses our PROJECT X advert. on page 982 of
this issue Practical Electronics.

D.EW. LTD.

FOURTEEMN

254 Ringwood Road
Ferndown
Dorset

For all your

ELECTRONIC MUSIC
PARTS

contact
Rﬂﬁlﬁ“m@mﬂ@?g CLARION WORKS

HlF‘IEH ROAD
(BROMLEY) LTD.

AL

MLEY, KENT
Tul 01-460 2122

WILSIC SOUND EFFECTS KITS
- WAH-WAH PEDAL KIT (lllustrated)

pleaas note we cannot
[T hilt

REYERBERATION LIMIT KIT, prg"r i h ct3 batween
ml'ﬂ.

sound source, mic., eee, and lifimr. Bu.“q
s (viing cae e i e vt
mit with
Lo L KIT u with varishle spasd snd dapth

controls,
SEMD l!p for the WILSIC H.ANS BOOK, b full il hnaw
kits; circuits, drawingy snd price lists. o bl

LATEST CATALOGUE Sp (stamps)

WILSIC ELECTRONICS LTD.
& COPLEY ROAD, DONCASTER. YORKS.
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of an oscillator by adjustment of
the base voltage from a resistar
chain contacted by playing kevs,
intervals other than those of the
equally tempered scale can be pro-
duced. This is very useful for ex-
ploring the possibilities of the
quarter or tenth tone scale—ar
other subdivisions. This is an
approach to the continuous or
gliding scale, available on certain
instruments like the vielin or trom-
bone, but only 10 a very limited
exlent; there is no limit to elec-
tronic glissando.

Synthesisers have envelope con-
trols; the overall shape of a wave-
form is called its envelope. By
altering the rate at which the wave
starts, or stops, or both, profound
changes in the character of the
sound emerge. One could thus
determine, for instance, if it would
be a good thing 10 make the attack
of a 'cello longer or shorter, by
simply feeding the pick up on the

‘cello into the envelope shaper
circuit. These methods have been
used on the continent to try 1o
improve the properties and charac-
teristics of some instruments of the
orchestra,

Then there are noise generators.
Elecironic noise is very controllable
and can be useful to augment the
impact of certain musical effects.
It is also valuable to imitate storm,
rain or wind and for this latter
purpose can be coloured by a tone
superimposed, rather like the
sound of wind in telegraph wires.
In short, if the synthesiser has
enough parameters, almost any
musical or abstract array of wave-
forms can be achieved and re-
corded; and there are commercial
examples of disc records based on
purely electronic sound.

Today there are many synthe-
sisers on the market; most have
similar parameter facilities, but
s0me are much easier to patch or

cross-connect than others. As ex-
perience ‘was gained in their use,
controls became simpler and more
accurate. The one time room full
ol gear became a table-top unit as
we can see in the illustration of the
EMS portable synthesiser.

The ultimate in versatility is the
Synthi 100, as used by the BBC
and other broadcasting authorities,
and made by EMS of London. It
has storage facilities and quite
elaborate compositions can  be
realised and performed on it
There is provision to call up any-
thing previously recorded, erase or
add to it, and play it at any time.
In short, it has all the facilities
one could reasonably demand.

Supplement caver pictura by courcesy of S,
Gilag Music Centre,

L

The Dewtron synthesiser which comibines a whole
range of effects in a simplified uhit. .
e

The VC53 electronic music synihesiser produced by

EMS (London) Lid. This small scale vollage conirolled
studio is capable of producing a greal many sound
effects by trealment of three oscillalory sources. Signal
sources and treatments are labelled down the lefi-hand
side of the patch board. These may be connecied inany
permutation to the signal inputl and control input sted
along the top by simple jack plugs. 'Effects produced
can then be applied fo the keyboard if required.
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LL..P. (Electronics) Ltd

THE HY41
The HY41 wwpersedes the popular HY40 introduced by LLP last year. This highly improsed
“_ P radule acheves true High Fidelity with a dramatic reduction in distortion [typically 0005% at
-~ Pawer peey | TKHz into B ohms!) and o slectranically and mechanically compatibla with the HY 40,
I With this impartant impeosement the HY 41 retains all of the guality characteristics found in
the aarlier wersion and P.C. board, Resistor, Capacitors, Hardware Mountings and comprabermive

manual are included in the besic kit Mo further companents are reguired to corsiruct & complete
power amplilier of extremely high perfaormance sufficiently versastibe 1o provide powsar not merely
far HeFi but alse far pubdic sddeess systerms and ardistry

Thie fres marizal gives a Tull circuin diagram of the HY 41 and its various applications including

& complete staren ampl ifer.
Like its predecessos the HY 41 is hased an conventional and proven circuit techniques develaped

GAET FRCENT YEArE,

QUTPUT POWER: British Fating 40 WATTS PEAK, 20 watis
R, MLS, cantinuous

LOAD IMPEDANCE: 4-16 ohms.

INPUT IMPEDAMNCE: J0KE ahms at TKEHz

VOLTAGE GAIN: 30db &t 1KHz

TOTAL HARMOMIC DISTORTIOM: less than O, 15% [typical 0,05%%F
at 1TKHz

FREQUEMCY RESPONSE: SHz-50KHz + Tdih

SUPPLY VOLTAGE: + ¥21.fwolis D.C.

SUPPLY CLIRRENT: 0.8 amps maximum,

1204 Bata

PIICE: inc. comprabenmsive manual, P.C. board, five extra components and P, & P.i—
MONO: £4.90 STEREQ: £9.80

UNIQUE HYBRID PRE-AMPLIFIER

The HYG has mpidiy edablished a position in the WORLD as the sole hybeid
pre-amplilier 1o contain all ferdback and equalization networks within an integrated
pre-amiplifine carcuit,

Supplied with the HYE are twa stabilizing capacitars and by the addition of
wodume, treble and bass potentiometers it = ready far use

Internally the HYS provides equalization Tor almost every conteivable input, the
aesirad function i achieved by use of & multi-say switch or by direet interconneetion,

Twa distinctive features of the HY'S are its inbuilt stabilization circuit, allowwing it
to b fun off any unregulated power supply fram 1628 Walts and a batance circuit
wihich, whan linked by a balance control o s sscond HYS, forms 8 eomplete steres
pra-amplifier.

Specifically and critically designed 1o meet exacting Hi-Fl standards, the HYS
cornblines eutrpmaly low noise with a high cverlosd capability. When ussd in cane
function with the HY 41 angd PSL4S forme a campletely intargrated system,

INPUTS OUTPUTS
Magnatie Pick-up lwithin +1db AIAA curel  Bain Pre-smp cutpat S00mY,
2mi. 4T {} Direct tape output 1 20my,
Tape Raplay lextergal components o suit
headl, amy, 47K ACTIVE TOME CONTROLS [Bexandalll SUPPLY CURRENT
Microghone [flatl, 10mV. 47K Trafle + 12qh &ma, apprax.
Ceramic Pigk-up * legualizad snd cormpen Bass + 71 2, OVEALOAD CAPABILITY
satablel B0 200mY. variable, INTERNAL STABILIZATION batter than 26db on most ssitive input
:.unnll Hla) gﬁﬂnlv'.' 1I'.IIJI:'._§SE Enables the HY5 1o share an wneegulated infinite on tuner and suxi, I
uxiliary 1 250mi. a7k [ supply with the Pover Amplifier, !
Auniligry 2 2-20mW. 100K §] SUPPLY VOLTAGE COTRIENEY ORI
16-25 volts
PRICE MOND: £3.60 STEREQ: E7.20

POWER SUPPLY PSU45

The versatile P.5, L) 4% is designed to supply your HY41's +HYS’ in steven or mono forma,

Specification

Impat: 200—240 Voles
Output: + 2.8 Valis a1 2 amps.
Owerall Dimersions: L. 77 0, 328" H. 31"

PRICE: £4.50 inc. P. & P.

CROSSLAND HOUSE - NACKINGTON:CANTERBURY : KENT

CANTERBURY 63218
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