














The precision electronic harmonium for studies
into harmony and melody



Leon Thérémin is playing Rachmaninov’s
Vocalise on his Théréminvox, Moscow
Conservaloire, 1966



pen. “A pin would do,” he decided bending over
a length of film.

Soon the first track of synthetic sound was
ready, the film threaded in the reproducer, and
the machine started—the inventors smiled sad-
ly. An ugly, grinding sound came out of -the
loudspeaker. It was a far cry from their elegant
idea!

ACOUSTICAL MONTAGE

Sholpo lived in Leningrad and Avraamov in
Moscow. Soon they parted to begin independent
work on synthetic music.

At Shorin’s laboratory Sholpo found all that
he needed to make a start: a place to work,
a microscope to view and draw his sound curves
and a machine to cut and splice films. Shorin
advised him not to attempt to make new sound
curves. As a beginning, he said, Sholpo should
learn how to piece together simple tunes from
prepared recordings of tones played on the flute
and the clarinet. Sholpo did as he was told.
Soon he had ‘spliced’ two songs, Komarinskaya
and Down the River Volga. And not only the
melodies. After a good deal of -cutting and
splicing, he was able to add a simple accom-
paniment.

This ‘prefab’ music soon interested the com-
poser Georgy Rimsky-Korsakov, ‘an enthusiast
of all that was new in music. IlIe asked Sholpo
to ‘splice’ a few melodies for a short film, The
Year 1905 in Bourgeois Satire. That was the be-
ginning of the now much-talked-of ‘acoustical
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montage’. It came just after the introduction of
sound-on-film recording.

Sholpo did not linger for long copying known
sounds. Nor did he think of processing them.
He had a more ambitious goal—graphic or
hand-drawn music.

Somehow or other he obtained a cartoon
camera table-—a fixture for making animated
cartoons. He drew fancy curves on sheets of
paper, photographed them on film on a reduced
scale, developed the films, printed positives,
passed them through a sound projector, and
listened to the music. At first he did not care
much about timbres or harmony. He just
wanted to make melodies. And he did make
them! Strange voices sang what the inventor
had conceived—without pre-recorded music.

It was a terrible job, and proceeded at a
snail’s pace. On top of everything, he could not
get rid of the annoying clicks at splices, how-
ever hard he tried. Soon Sholpo realized that
if he was to get any further he needed a ma-
chine to draw sound curves. He thought of
nothing else.

THE VARIOPHONE

Sholpo pictured the machine in his mind like
this: as in the Shorin sound recorder, a beam
of light would write on a film; the film would
move behind a slit; the vane rotating between
the slit and the light source would change the
slit’s length.

Unlike the Shorin recorder, however, the
vane, or acoustical drafter, as Sholpo called it.
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would be given a shape that would form the
requisite serrations, that is, tones. The serra-
tions could be made closer together or farther
apart to give a higher or a lower pitch. The
drafter’s speed could be varied through a simple
transmission—a pair of cones separated by a
sphere. The film speed could be changed to vary
the duration of the notes. After development
and printing, the film could be played on an or-
dinary Shorin sound projector.

As you can see, the idea was not complicated,
though not very simple either. It was far more
difficult to get the money to build the machine,
and to find a sound projector, at least an old
one.

Sholpo took his hand-drawn melodies along
to the Lenfilm Studios to play them and to ask
for assistance.

“Hearty” is hardly the word for the recep-
tion he got there. “There’s something in your
idea,” he was told, “but we can’t take it at
face value.”

After a lot of questions and discussion, the
film-makers made the inventor a shrewd offer;
for four hundred roubles and an old sound
projector he was to provide sound for one
hundred metres of film in an animated cartoon
using his new method. Should his work be
turned down, he was to do it in the old way—
with an orchestra—at his own expense. That
would amount to thousands of roubles.

So the studio people safeguarded themselves
against any failure, and the inventor faced a
serious risk. But Sholpo signed the contract and
got down to business. The four hundred he had
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been given was barely enough to buy the most
essential materials and parts. As he said later,
he built his machine with a pen-knife. But build
it he did, the first machine to create synthetic
music. It was made almost entirely of wood,
and held together by string and wire.

Yet the machine, which the inventor called
the Variophone, worked; the cones rotated, the
film rustled by, and the light beam wrote
music.

There was no time to make a test. Sholpo
had to hurry to fulfil the contract. In ten days
he had made music for two events in the film.
The studio accepted his work without reserva-
tions. That was a victory.

TOIL AND DEBATE

The film A Symphony of Peace was conceived
in 1933 as a lampoon on the hypocritical peace
conferences that were going on in Europe at
that time. .

In the opening scene an orchestra of animals
plays “peace music” under a tiger, the conductor.
Then a soloist, another tiger, sings a barcarole.
Next comes an inoffensive waltz suddenly in-
terrupted by a burst of machine-gun fire from
a hare’s drum. After several scenes the musical
instruments turn into rifles and guns, and a
loud and shrill march can be heard, interrupted
by shots. Finally, the music is drowned in the
confused noises of the battlefield.

All the music and sound effects in the film
came from the Variophone. A Symphony of
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Peace was Sholpo’s second film (unfortunately
the film was not released because of some
trouble with the colour).

Then followed other works. Graphic sound
did well in the educational film Carburation.
Gradually Sholpo gained experience for ‘“big
music”.

In the mid-1930’s the music enthusiasts in
Moscow and Leningrad formed a society called
the Autonomous Scientific-Technical Section,
abbreviated to ANTES. The Moscow branch was
headed by Boris Krasin, and the Leningrad
branch by Rimsky-Korsakov, both active pro-
ponents of graphic music.

With ANTES’s backing Sholpo built another
Variophone, not so crude as its predecessar and
more reliable and exact in operation.

Soon he was put at the head of a graphic
sound laboratory at the Leningrad Institute of
the Theatre and Music. True, the laboratory’s
staff consisted only of himself, and all the
equipment he had was a table and two chairs.
But he had more than enough enthusiasm for
his work.
~ Synthetic music evoked interest. Its unusual
quality made an impression, though sometimes
it gave rise to heated debates. Some were en-
thusiastic about Sholpo’s works, others were
‘conservatively benevolent, while still others
smiled and shrugged. Some criticized him sev-
erely for what they called mechanization of
art. Sholpo fought back, putting all his vigour
and conviction in his arguments: “If mechani-
,zatlon is not allowed, the only art that may
Emust is singing; we may only sing like birds.
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As soon as man made a bow, stretched strings,
and blew a pipe, he ushered in mechanization
which has the right to develop indefinitely.”

But Sholpo realized that deeds were better
than words, however convincing. Only the
sound of his music could win over supporters
and defeat opponents. And the cones of the Var-
iophone kept rotating; synthetic music came
out in a continuous stream.

His incessant toil bore fruit. It was generally
agreed that the Variophone could turn out pas-
sable light music like the artificial whistling in
Robert’s Song by Dunayevsky in the film The
Children of Captain Grant. But the inventor
was trying to create fresh beauty in the serious,
classical repertoire. He ‘drew’ Liszt’s Sixth
Rhapsody, Chopin’s 19th Prelude and some
works by Wagner, Bizet, Shostakovich and
Prokofiev.

Graphic music was winning fame. And not
only in Leningrad.

OTHERS

In the meantime Avraamov was active in
Moscow, that same Avraamov who had come
upon ‘hand-drawn sound’ with Sholpo. He set
up a synthetic music laboratory at the Cine and
Photo Research Institute.

It was Avraamov who made the world’s first
artificial sound recording on film in the summer
of 1930. But he lacked Sholpo’s inventive bent.
The furthest he ventured was to photograph
the sound curves he drew on paper with a
carloon camera table. As if to make up for this,
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he made a lot of use of synthetic sound to pre-
serve folk music which did not fit into the tra-
ditional equal temperament of the piano. In
fact, he saw the ultimate goal of synthetic
music in the restoration of the natural musical
scale.

He spent months in the villages of northern
Russia, Kazakhstan, the Don valley, and the
Caucasus, collecting folk airs. Using shorthand
no one else could read, Avraamov jotted down
marvellous melodies and tones which were
beyond the reach of the usual musical nota-
tion. Back in Moscow, he transferred them onto
film. In this he was helped by another admirer
of the natural scale, the amateur composer Sa-
moilov. Both are dead today. _

Unfortunately during the war their records
were lost in an absurd way. Someone liked the
cans which held the films; he took the cans
and threw away the films. Now we have only
the word of Boris Yankovsky, who was another
convinced supporter of synthetic music, and
worked with Avraamov and Samoilov for some
time. He speaks bitterly about the loss of the
records.

Yankovsky took a different approach to syn-
thetic music. This was fortunate. Sholpo, exu-
berant and dashing, did not trouble himself
with “timbre-moulding”, nor could his Vario-
phone do much in that respect. Avraamov had
no use at all for tone quality. His sound record-
ings were made of simple triangles which gave
out rather colourless tones (he was mainly in-
terested in melody). By contrast, Yankovsky
attached equal importance to melody, harmony
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and tone quality. On top of that, he used math:-
ematical -analysis. and built .a synthesizer of
his own’design. True, it was just an improved
cartoon camera table, and work on it was much
slower than on the Variophone. But even so it
produced unusual timbres.

Finally, leaving his “scientific” violins for the
time being (you read about it earlier in this
book), Yankovsky moved to Leningrad, and
joined Sholpo at his laboratory. Now both
worked under the same roof, supporting each
other and respecting each other’s ideas.

. TRIUMPH

"By 1940 Sholpo had done so much that was
new and interesting that his superiors at the
Institute of the Theatre and Music thought he
deserved a master’s degree in the history of art
without a formal thesis. The papers -they sent
to the Higher Certification Commission (HCGC)
included praise from the leading composers
Asafiev, Dzerzhinsky and Shostakovich, the
scientists Andreyev and Frenkel, and Professor
Struve, a prominent musicologist.

“Soon the HCC summoned Sholpo. He went
to Moscow, presented a short paper, demon-
strated some of his graphic compositions, and
left the stage to applause. The real surprise
came later, when the HCC’s decision was read.
The inventor could not believe his ears. Instead
of 'a master’s degree, the Commission had con-
ferred a doctorate npon him! That was a rare
event in the HCC,
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He came back home in high spirits. Every-
thing was going well. The second Variophone
was operating superbly. The quality of the pho-
nograms he and Yankovsky were making began
to improve considerably. The union of the two
approaches promised to cure the “electric fla-
vour” of synthetic music and give new effects.
Great headway had been made on the theoret-
ical side, especially on rhythm and its elusive
nuances.

Then came an unexpected and terrible blow.
War fell upon them like a bolt from the blue.

Yankovsky went to the front. The staff who
had just learned to work as a team separated.
Before long the front line ran through the sub-
urbs of Leningrad. The ghastly months of the
blockade began. But Sholpo kept working on
synthetic music. He found a way of making his
peaceful invention useful to the nation’s war
effort; the local Armed Forces Centre asked
him to add sound to a propaganda cartoon,
The Vultures, denouncing the Luftwaffe.

Sholpo got to work eagerly. Together with
the composer Igor Boldyrev, he wrote the score
and made phonograms quickly and well. His
happy findings of timbres and succinct sound
effects have retained their attraction till now.

The film begins with a parody of a march,
boastful and insistent. As it plays, Hitler flings
open a cage to let out his vulturous planes
against the Soviet Union. Shepherd’s horns, soft
and sincere, stress the beauty of Russian land-
scape. The triumphant roar of engines rendered
in bright, stylized tones,and the checerful Air
Force March escort the Soviet fighters inter-
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cepting the enemy. Then comes the crash of
shot-down Nazi planes. When their tails turn
into cemetery crosses the sepulchral voices of
the vanquished invaders can be heard, dreary
and floating. Soon only carrion-crows pecking
ominously at the crosses can be heard.

The Vultures was an immediate success with
front-line units. Sholpo was happy and got
ready for the next assignment. He asked for a
sackful of oats as his fee for the film. This was
a fortune in a sieged city where famine took a
toll of thousands of human lives.

But he was prevented from working on
another film. An enemy shell hit the attic at
the Textiles Institute where Sholpo kept his
Variophone. The valuable apparatus was
smashed to pieces. As Boldyrev learned later, it
was the last shell the Nazis fired at Leningrad.

Then followed several years of work at the
Conservatoire in Tashkent where Sholpo was
moved after Leningrad’s blockade was broken
through. After the war a period of the inven-
tor’s life began which was to end in tragedy.

MURDER BY PROXY

Now, after fifteen years, it is difficult to ex-
plain the failures that dogged the inventor who
had become the head of a large graphic-sound
laboratory since the end of the war. He had
got all that he needed—a large staff, money and
equipment. He had the rich experience of an
inventor and he had authority. Yet work was
not getting on well,
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There seemed to be no end to their work on
the third Variophone; there was always some-
thing to be altered or added.The laboratory was
heavily in arrears; expenditure had mounted to
one hundred thousand roubles, but the quality
of their production remained hopelessly poor.

Could it be that Sholpo was a poor executive?
Probably. A talented inventor and a forward-
looking musician, he lacked managerial grasp.
He was an enthusiast himself, and expected
everybody around him to be one too. But that
was not so. Yankovsky was away; Krasin was
dead; ANTES no longer existed. Time and work
dragged on bleakly. There was no inspiration to
give energy. The thirst for anything new had
given way to office routine. Sholpo realized that,
but did not know what to do. He had allowed
red tape to get hold of him; he felt it and was
afraid—but saw no way out. Could it be age, the
war, and fatigue? Probably.

In the meantime things at the laboratory took
a turn for the worse. Then a newspaper lashed
out at him. A good deal in its account was true.
But a lot was missing: his youthful dream of
a mechanical orchestra, the decades of unend-
ing work, the blockade months he had spent
at his Variophone, The Vultures and the sack-
ful of oats, the tragedy of an inventor who had
failed to become an efficient manager.

The effect was quick. Sholpo had to visit the
Public Attorney’s office. There it was found out
that he had done nothing criminal. Yet damage
to his prestige as the head of the laboratory was
irrepairable. His former supporters now met
him with pursed lips.
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Soon his case was investigated by a fact-
finding commission. The commission was rea-
sonable and just. It was decided to integrate the
laboratory with the Sound Recording Institute
in Moscow. Sholpo was appointed a rank-
and-file research worker. With his home in Le-
ningrad, Sholpo could only come there now
and then. Yet he was happy—his idea contin-
ued.

They began making a fourth Variophone at
the Institute. This time it was planned to use
magnetic tape instead of cine film, which was
a major advance. You can easily imagine
Sholpo’s high hopes. They might have come
true if it had not been for another ‘“but”.

Today you can’t possibly say why it hap-
pened. It might have been the same killing in-
difference or lack of engineering experience.
One way or another, though, after they had
spent over four hundred thousand roubles, the
designers at the Institute were unable to over-
come the main drawback of the machine—the
wow and flutter. The machine refused to sing,
it only howled.

That was like the last straw which broke the
camel’s back.” Back home at the end of 1950
Sholpo, exhausted by his worries, succumbed
to cancer. A month later, early in 1951, he died.



CHAPTER TEN

The Composer as a Painter

Dr. Sholpo’s idea did not die with him. A
man takes to his grave only what is his alone.
What he has created for mankind remains alive
and develops in spite of all that is transitory,
accidental or hindering.

In the post-war years synthetic music took
root at many motion picture and sound studios
and spurred the invention of a great deal of
apparatus. Although on a different basis and in
other forms, the instruments of the Cologne
Studio, Pierre Schaeffer’s Phonogéne, Myron
Schaeffer’s Hamograph and others are carrying
on the principles which underlay Sholpo’s work.

Not that these later workers borrowed their
ideas directly from Sholpo. Yet it’s gratifying
for an admirer of Sholpo to learn that Olson,
a leading U.S. acoustician, has built a computer-
controlled music synthesizer using electric tun-
ing-forks. The ‘mechanical orchestra’ in
Sholpo’s The Enemy of Music also uses them.
But let us go back to what happened after
Sholpo’s death in his own country.
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IN THE SCRIABIN MUSEUM

It was in Moscow in 1960. I walked down
Arbat Street, turned right at the Vakhtangov
Theatre, and stopped in front of No. 11. The
sign read: The Scriabin Museum. Closed on
Wednesdays. The day was Wednesday, but
muffled music was coming out of the first-floor
windows.

I went up to the door and pressed the bell.
The curator of the museum led me through the
great composer’s modest flat. I walked through
the drawing-room, the dining-room, saw the
black polish of two grands, and opened one
more door when a powerful chord caught me
unawares. It was a waterfall of music unlike
anything I had ever heard before. Words are
inadequate to describe its striking beauty. It
was swelling, filling the air, gaining in strength;
then—in an instant—it changed. The chords
were now light, sparkling and dying away. Be-
fore I knew it, a peal of sound rang out, spread-
ing round in a thousand fragments.

Silence fell. I looked around. The room was
large. Unfinished displays stood at the walls.
On one of them I read Scriabin’s words from
his programme to the Fourth Sonata, written
in charcoal: “As fast as light, straight to the
Sun, into the Sun”.

Then I saw several tape recorders and loud-
speakers, and two men by what looked like a
printing press in a corner. That was where the
music had come from—the music synthesizer
developed by the inventor Yevgeny Murzin after
many years of trial and error.
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FROM ELLINGTON TO SCRIABIN

Murzin was still a young student at the Civil
Engineering College when Sholpo was climbing
the ladder to triumph. He was equally good at
his studies and invention. He invented a thou-
sand and one things: hydraulic valves, charged-
particle accelerators, brain-wave amplifiers. True,
very few of his inventions were put into practice,
but Murzin did not lose heart. He was twenty,
and he had his studies, friends and music. Yes,
music. It so happened that in the field of music
his inventive genius was especially bright.

Like a good many young men, Murzin was a
jazz enthusiast. He was fond of its beat, swing,
and melody. He was ready and willing to dig
deep into his pocket to collect recordings of the
genuine originators of this folk art. And so he
came upon Duke Ellington’s records.

During one of his visits to a record shop he
was listening to a new recording by Ellington
when another customer looked at him inquis-
itively and asked:

“Do you really like it?”

“I certainly do.”

They got into conversation. Murzin learned
from his new acquaintance that a lot of Elling-
ton’s recordings were head arrangements never
committed to paper. What his band usually
played for a recording session was collective
improvization.

At the end of their long talk the man said
in a friendly tone, “I think you’re ready for
serious music. Take my word, before long Scria-
bin will be your favourite.”
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That was the beginning of the long friendship
between Murzin and Konstantin Soloshek, then
an employee at the Radio Committee’s record-
ing archives and now the manager of a record
shop in Moscow.

Soloshek proved right. Before long, Murzin
added recordings of Rachmaninov, Liszt, Bach,
Wagner, Musorgsky and, finally, Scriabin, to
his collection.

THE ORIGIN OF AN IDEA

His discovery of Scriabin astounded Murzin.
Nothing had ever affected him so deeply before.
Murzin revelled in Scriabin’s command of mu-
sic, tone colours and patterns of harmony. The
passion of youth is like a spring thunderstorm
—Ilight, invigorating and gay. He read every-
thing that he could find about Scriabin. Then he
delved deeply into musical acoustics. Natural
intervals, overtones, and temperament all be-
‘came his household words. He felt keenly the
composer’s desire to overcome the limitations
of the traditional musical scale. But how could
it be done?

He thought for a long time and suddenly had
a promising idea. He imagined a machine which
would produce any musical sounds, intervals
and timbres—everything—to the composer’s
liking. Or would it? He could not believe his
luck.

It took Soloshek some time to understand the
inventor’s idea. When he did, he could hardly
keep quiet: ,

“Now, my boy, there is no time to be lost.
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Go straight to the acoustics laboratory at the
Conservatoire.”

And Murzin went. Nervous and confused, he
told Professor Garbuzov, who headed the lab-
oratory at that time, about his idea.

“The idea of synthetic music is not new, young
man. Sholpo is working on it in Leningrad,
and Avraamov and Yankovsky in Moscow.
You'd better go to Yankovsky,” the professor
told him quietly.

His first meeting with Yankovsky was both
happy and sad. Murzin met an enthusiast who
shared his conviction, but who also realized
how difficult it would be to build his apparatus.
Synthetic music was still in its infancy; it
lacked financial support and facilities. It would
be naive to expect anyone to build an experi-
mental model of Murzin’s machine, which
would be far more complex and expensive than
cartoon camera tables or even the Variophone.
The invention was not a priority. It promised
no economic return. As to its aesthetic value—
well, that could not be proved with drawings,
Yankovsky told him.

Murzin listened to all that the other man had

to say. Then both sat down to analyze the idea
in detail. Yankovsky liked the principle of
music synthesis. Murzin was given a good deal
of expert advice and came to believe in his
project—unexpectedly tricky and nearly unfeas-
ible, and therefore all the more alluring.
- “Why,” Murzin said to himself, “I have the
whole of my life before me, I can build
the machine with my own hands, in my own
good time.”
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But he had to postpone his project. And for
a long time too. The year 1941 came, and with
it—war.

THE GOAL

It was not until after the war that Murzin,
now an experienced military instrumentation
engineer, could find time for his pet project that
he had never forgotten since his student days.

In 1947 Soloshek came back from the army,
and they met again. Gradually a group of music
enthusiasts gathered around them, giving much-
needed support at a difficult time. Only Yan-
kovsky was still away. Murzin tried to trace
him but couldn’t.

Time went by. Fmally they assembled two
tape recorders, a hundred-valve amplifier, and
an electric drive. While on a business trip to
East Germany, Murzin ordered optical parts of
top-quality glass. They were made by the fa-
mous Zeiss Werke. In Moscow he got a frame-
work for his machine.

A good many people helped the inventor un-
selfishly. His superiors also gave him useful as-
sistance. His workmates—fitters, mechanics
and opticians—took a hand in many parts. The
designers advised on the general layout of the
components.

The project progressed. But not always
smoothly.

His life brought him both happiness and
mirth. He had a goal to achieve and work to
carry on. In the daytime, at his office, he was
busy investigating tricky instrumentation
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schemes and experimenting for his master’s de.
gree; in the evenings, back in his country house,
he had his project now so painfully dear to
him. The days were crowded. Sometimes, how-
ever, oppressive fatigue would overcome him
and he would see no escape from bitterness
after failures.

And the failures were many, especially when
he was making glass disks for his machine.
There were to be four identical disks covered
with a precise pattern of one hundred and fifty
concentric rings varying regularly in opacity. A
displacement of a few hundredths of a milli-
metre would be intolerable, as would the
smallest irregularity in opacity. Murzin decided
to draw the pattern photographically on plates
and devised a fixture to speed up the operation.

More often than not he would sit up well
into the small hours with his tired eyes glued
to the voltmeter, the disk rotating, and his
hand turning the rheostat knob by habit. Then
a lamp would blow unexpectedly and twenty
hours’ work would come to nothing.

It took him fifty hours of close work and
adjustment to draw a pattern on a disk. It
involved about two thousand operations of
high precision.

Murzin and his wife took turns working at
the drawing fixture. Their motto now was
“Draw or die!” They would hastily instruct any
guest who turned up at their house and seat
him or her at the apparatus. It was more fun
than work, and that was the way they did it—
day after day and night after night.

14° 211



Troubles awaited them at every step. Some-
times the local station would stop the supply
of electricity, and they would have to change
over to storage batteries. The batteries would
run down before they had completed the pat-
tern, and the disk would have to be rejected.
There were rejects because of a broken pin,
a miscount, poor emulsion, or just a drop in
temperature outdoors and, as a result, wrong
development.

Over three years were spent making the only
disk—the negative for the four positives needed
in the machine. At last it was complete, a thin,
circular plate of glass covered with an odd
pattern. Looking at it, Murzin thought it would
have been far simpler to do the job at a factory,
on a precision machine-tool.

FROM THE BARREL ORGAN TO THE MUSIC SYNTHESIZER

The first prototype of the machine (or mock-
up, as Murzin called it} was put together by
1957. It occupied half a room in the inventor’s
country house. It looked unsightly, showing
bare parts, entangled wires and rows of valves.
Yet it bore the name of photo-electronic optical
sound synthesizer, as Murzin called it in the
patent he eventually took out. The main thing
was that the machine worked.

To get an idea of how it worked, let’s look
at mechanical musical instruments.

The earliest of them were musical boxes and
barrel organs. They were simple: a clock spring
rotated a cylinder studded with pins or pegs
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which either struck strips of metal graduated to
produce different tones or plucked strings.

Then there were the piano player and the
automatic piano. These could change their reper-
toire and play different music. The piano player
had a row of pins linked to hammers. The pins
were held against a perforated paper roll which
moved across the pins. As it moved, the per-
forations also moved. When a perforation came
over a pin, the pin actuated the hammer linked
to it, and the hammer struck a string. The other
pins and hammers worked the same way. In
fact, the perforated paper roll was the score.
A composer could “write” it with a pair of scis-
sors, and it would then be played without a
human performer.

Some of the automatic pianos were very
good. They could convey all the finest nuances
of a performance. They could also “memorize”
a pianist’s playing. After a pianist had played
his piece the piano could reproduce it so faith-
fully that you would not be able to tell it from
the “live” performance. Today such instruments
have been made obsolete by sound recording.
But they suggested to Sholpo his idea of the
mechanical orchestra in his story, The Enemy
of Music.

His story, too, features a moving, perforated
strip. It is a very wide strip, extending from
wall to wall. It is black, and impenetrable to
light. But why is it black? Because in this
machine instead of pins the inventor uses beams
of light passing through the perforations in the
strip and falling on photoresistors wound with
selenium wire, When light falls on a photo-
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resistor, its resistance drops and a current
begins to flow from a cell to an electric tuning-
fork and a horn resonator (invented way back
by Helmholtz). The machine has hundreds of
tuning-forks, all producing pure tones which
can be blended to give fantastic timbres.

Now it’s not difficult to grasp the way Mur-
zin’s machine operates. It, too, has photo-cells,
a moving black disk with transparent strips,
and beams of light. It has no tuning-forks,
though. Instead, tones are produced in a more
ingenious way. In effect, the principle on which

it operates is altogether different. But let’s begin
at the beginning. .

LIGHT AND SOUND

Imagine yourself sitting at a desk. Running
across its width on the opposite side is a hori-
zontal slit. In the slit you can see flashes of
light. If you look more closely you will notice
that the slit is made up of a multitude of steps,
or chromas. There is a total of 576 chromas.
In the one furthest to the left the light goes on
and off forty times a second. As you move to
the right, the flickers become faster. In the
right-hand chroma, the frequency is 11,000 per
second. The frequency increases by the same
amount with each step.

Of course, you can’t see the flickering—it is
too fast for that. It is produced by intercepting
the light beams on their way to the chromas,
using revolving disks with an undulating pat-
tern, the very disks which were so hard to make,
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Now the slit is the very basis of Murzin’s syn-
thesizer. It silently stocks any tone required,
for flickers can be made to sound. Just place
photo-cells in front of the slit, connect them to
a good amplifier and loudspeaker, and the varia-
tions of light will be turned into sound waves.
True, all the chromas will sound at once, which
will make a dreadful noise, while we need
musical sounds. But they can be picked out
from the noise quite simply.

Put an opaque plate with a hole over the slit.
Let the hole be over the chroma where light
flickers 440 times a second. Now only these
variations of light will be allowed to reach the
amplifier. When converted to sound waves they
will produce a very pure middle A.

You don’t like the tone, do you? It’s too dull,
you say? Well, it can easily be remedied. Prick
a few more holes in the plate so that they open
other places in the slit, corresponding to the
higher harmonics of middle A. Now the tone is
rich and bright. It’s a truly musical sound. And
you've got it in the most efficient way—by
blending pure overtones.

Several sets of such holes in the plate will
produce a chord. It can be as complex as re-
quired, with any number of notes. The notes
can be arranged in the traditional chromatic
scale of equal temperament (as in the grand
piano, the organ, or the accordion), or they can
be spaced at truly perfect intervals, which are
inaccessible to most instruments and existing
musical notation.

The point is that Murzin’s machine uses a
scale which. is more complex than the ordinary
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chromatic scale. Instead of twelve notes to an
octave it has seventy-two, or six times as many.
The synthesizer can give very slight changes in
the pitch of a tone, hardly discernible by the
most sensitive ear. All this has been done so as
to approach a continuous scale in which every
interval can be made perfect—as with the un-
accompanied violin of today.

The seventy-two notes to an octave had been
suggested by Yankovsky before the war. Ac-
cording to him, a 72-note scale could give es-
pecially bright timbres and sonorous concords.

In principle, Murzin’s machine is capable of
all that Sholpo dreamed of: any concords, rich
timbres, any harmonic patterns, a multitude of
perfect consonances, and unheard-of disonances.
Because of this, Murzin thought it appropriate
to ‘call his brainchild ‘ANS’, after his favourite
composer Alexander Nikolayevich Scriabin.

THE ‘PARTITURA’ AND THE CODER

Music is made up of variations of tones in
time, tempo, rhythm, melody, loudness and
other effects. Murzin’s machine can do all that.
The plate covering the slit is not stationary; it
can move like the paper roll in the automatic
piano player. Instead of perforations it has
transparent stripes.

The plate is made of glass and given a coat
of opaque paint. Murzin has called it the ‘par-
titura’, or score, which is what composers call
a copy of a composition. But while an ordinary
score is silent without an orchestra, the parti-
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tura in Murzin’s machine can do perfectly well
without one. It’s a “self-playing” score. .

You remove paint from the plate with' a
stylus to produce transparent stripes, switch on
the motor, and the partitura moves between
the slit and the photo-cells. As it moves it
uncovers the various chromes to the photo-cells.
The flickers of various frequencies combine to
produce notes. They vary, change into other
notes, die out and rise again—exactly as ‘“or-
dered” by the transparent stripes cut on the
partitura.

As a matter of fact, anything can be cut on
the partitura—the tones of the violin, piano,
trumpet, orchestra and even the human voice,
if you please. You only need to know the har-
monic content of the tones, their attack and the
way they decay. You can produce timbres and
harmonic patterns which are beyond the reach
of any electrophonic instruments, and the
sounds of a waterfall, hammer or thunder. But
again you must know everything about these
sounds, which is where the main difficulty lies.
It will take years to break the code of the world
of sound.

Not that there is nothing to go by—the in-
ventor has laid down the basic rules, an ABC,
for using his synthesizer and the partitura. He
has added a coder to make composition-writing
easier.

The coder looks like this. A picture of the
piano keyboard is fitted above the partitura
giving the “reference points” of the 12-note
chromatic scale. Another scale on a carriage
alongside the keyboard gives the positions of
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the first sixteen partials for any fundamental
tone. With this arrangement you can con-
veniently produce exact partials and perfect in-
tervals for any note. The desired tone quality
can be obtained with fine styli fixed at the re-
quisite points on the carriage. The styli have
round knobs of different colours. (“The composer
should have something round to hold,” Murzin
says.)

The coder looks like an improved drafting
machine, and work on it resembles that of a
draftsman, except that the composer uses the
black plate of the partitura instead of a sheet
of drawing paper.

THE START OF A SUCCESSFUL CAREER

In 1957 the machine did not yet have the
convenient coder, and it was not easy to “cut”
sounds. But Murzin was impatient to show his
ANS to people versed in music. What would
composers say? What would Yankovsky say?
And he set out to search for his first adviser
again. This time he found Yankovsky at the
Experimental Music Factory in Moscow.

Yankovsky went to Murzin’s country house
with Boldyrev, the composer who had been an
assistant to Sholpo. Yankovsky spent several
hours at the synthesizer and found it satisfac-
tory. In fact, he had not expected such a result,
he said. He gave the inventor a lot of advice,
but on how to improve a good thing and not
how to save a poor one. That much was clear
to Murzin.
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Boldyrev compared the synthesizer with the
Variophone and found it superior to Sholpo’s
invention in many respects.

Soon the composer Andrei Volkonsky came to
see the invention. After he had learned what
was what in the machine, he set down at the
partitura to “cut” sounds and made a discovery
quite unexpected even by the inventor himself.
Instead of narrow stripes Volkonsky had cut
broad bands covering several chromas at a time
at the bass end of the partitura. What they then
heard were the powerful bass tones of an organ,
only brighter and more sonorous.

“That’s the thing for me,” Volkonsky said.

Simonov and Korsunsky, the makers of
electrophonic instruments, and Rudakov of the
Acoustics Laboratory at the Moscow Conserva-
toire were equally enthusiastic about Murzin’s
invention. '

In the autumn of 1959 the synthesizer was
given its finishing touches and taken to Moscow
where it found a hospitable shelter at the
Scriabin Museum. There it was put to work by
Murzin and Nikolai Nikolsky, a composer,
musician and radio engineer. Before long they
composed The Russian Fantasia, a chaste and
quiet piece, and a charming and wonderfully
unpredictable miniature. Then Pyotr Meshcha-
ninov, a young composer, joined them. Besides
writing music they were working on a new
theory of harmony which would take music
beyond the old 12-note equal-tempered scale.

To their delight quite a number of composers
visited the museum to hear the synthesizer and
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left warm and encouraging notes in the Visitors’
Book.

“The ANS is undoubtedly of great interest to
composers. It will stimulate their imagination
and creativity,” wrote Dmitry Shostakovich.

“It may well happen that the ANS will open
up an entirely new world of sounds, tone col-
ours, modes, rhythms and harmonies never
heard before and therefore identifiable with
other galaxies, space flight, green and crimson
suns, and living creatures never seen anywhere.
It embodies both similarity and difference. In
this lie astounding possibilities for the sounds
of our world to be interpreted in a new man-
ner,” wrote Mikhail Chulaki.

“It’s a remarkable machine. I'm all in favour
of this wonderful invention being used by every
musician,” Nikita Bogoslovsky added briefly.

“The ANS is an outstanding development
which may have far-reaching consequences. For
the first time in the history of musical art
music-writing and music-playing have been
united. Now the composer and the performer
may be a single person. If properly used, the
ANS may prove a revolutionary invention befit-
ting this age of sputniks and space travel,”
Andrei Volkonsky wrote.

Finally, here is the opinion of Nikolai An-
dreyev, a scientist who has devoted all his life
to acoustics: )

“What I have seen and heard at Murzin’s has
deeply impressed me. Using his apparatus, which
in my opinion is almost perfect, the composer
can work on an entirely different basis. I am
familiar with the previous attempts made here
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in the Soviet Union. 1 also know the similar
instrument built by Olson in the United States.
I believe Murzin has gone one better them all.”

THE COMPOSER AS A PAINTER |

When an artist is painting, he dabs his can-
vas, steps back to look at the picture, and then
changes or adds something. He can always see
what he is creating. The same is true of sculp-
tors, writers and poets.

But a symphonic composer usually cannot do
so. He has to rely on a good deal of intuition
and imagination which can be tested only when
an orchestra performs his composition.

The situation is different with Murzin’s syn-
thesizer. However complex, the composition can
be heard, improved and enlarged as soon as it
has been written. After a part of the composi-
tion has been completed on the -partitura, it
can be recorded on tape. During a tape-record-
ing session the composer can go on creating
music. Now he is a conductor, varying the
tempo, rhythm, intensity, attack and decay of
his music as he pleases. The synthesizer has
controls for all of these effects.

This is a major advantage over Sholpo’s
graphic music where composition and reproduc-
tion were separated by a lengthy and trouble-
some procedure of developing and drying the
film, making, developing and again drying a
positive.

Murzin’s machine also compares favourably
with some of the foreign synthesizers, such as
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Olson’s apparatus which uses a perforated paper
strip. In fact, the composer only writes a pro-
gramme for the Olson synthesizer, and the
music is synthesized by laboratory technicians.
The Olson machine can only write two-part
music. Multi-part compositions entail super-
imposing parts repeatedly.

Needless to say, Murzin’s synthesizer out-
classes any sound-recording equipment with its
sound processing, montage, mixing and rever-
berations.

The ANS is an instrument for the composer.
It needs no intermediaries. It provides a direct
link between visual and musical perception.
Music comes from lines drawn by the human
hand.

A PROGRAMME OF WORK

When the second Russian edition of this book
was going to press, Murzin had completed a
new model of the ANS. It has a compass of ten
octaves giving a total of 720 notes, a high-
quality amplifier, an eight-channel recording
system so that eight-part music can be recorded,
and a cluster of power speakers made especially
for Murzin by the Radio and Acoustics Insti-
tute.

In fact the new ANS is no longer just a syn-
thesizer; it can play its own music. It is an
excellent instrument with a compass of
720 tones!

Of course, one man cannot play this giant. He
would need sixty fingers. It can be played by
six performers—a sort of electronic sextet.
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There are six keyboards on separate consoles.
Each looks like the keyboard of a piano, only
a little wider. Any pianist can play it without
having to learn anew. But the six keyboards
are tuned differently; each is shifted one
chroma, or one-sixth of a semitone, with respect
to the next. As a result, the six keyboards cover
all of the 720 tones continuously.

For the composer’s convenience Murzin has
invented a simple but ingenious notation cover-
ing the ANS’s range. The performers need not
know it; their parts bear no new symbols.

And so Handel’s old dream has come true; an
instrument has been built, free from the limita-
tions imposed by Werckmeister’s clever but rigid
system—12-note equal temperament. The ANS
uses a 72-note equally-tempered scale.

Now music has a machine which can imitate
any instrument, a whole orchestra and the
human voice. Are the violin and piano no long-
er needed? Can we do without Carusos and
Chaliapins? Is it worth while training them now
that “synthetic singing” can so easily be pre-
pared?

“Nonsense. The ANS is not an ape,” Murzin
protests.

He is not a megalomaniac. He agrees that the
ANS could imitate the piano, the violin or the
voice. It would be feasible, although incredibly
difficult. But it would be sensible only as part
of research and not as a new art. Genuine art
has never risen out of imitation. The human
voice will always be of aesthetic value as such,
and so will the piano. The symphony orchestra
cannot be imitated. Nor will the miraculous
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violin crying in the hands of a human perfornier
ever die.

The ANS is no enemy of present-day music;
it threatens nothing, Murzin says. He is look-
ing forward to the time when enthusiasts and
lovers of any music—symphonic or jazz—wi]l
use his synthesizer, for its only purpose is to roll
back the frontiers of musical art.

That is the reason why the inventor has come
out with a somewhat controversial statement:
the ANS must not be used for classical music.
Bach, Tchaikovsky and Scriabin wrote for the
organ, the violin, the piano and the drum,
Murzin says. Playing their music on a new
scale and in new tone colours would be the
same as copying Rembrandt and Repin with
different paints.

It remains to be seen whether or not Murzin
is right. He does not hold that his view is im-
mutable; there may be exceptions, such as
works lending themselves readily to the natural
scale, like Scriabin’s music. In any case the ANS
must preserve its originality.



CHAPTER ELEVEN

Music from the Computer

In this age of nuclear power and space travel
man is not easily surprized. He takes for granted
the vacuum cleaner and television, supersonic
airliners and chess-playing machines. The fan-
tasy of yesterday is§ commonplace today; fairy
tales are coming true. Against the background
of such great advances in science, the contribu-
tions that physics is making to music appear
simple and natural.

Yet in recent years developments have taken
musicians unawares. Word went round about
machines which could write music, electron-
ic contraptions which were expected to mech-
anize the very basis of all art—human inspira-
tion.

Electronic composers receive a good deal of
publicity today, especially when the unlimited
potentialities of computers are being demon-
strated. Things that nobody would believe some
twenty years ago are today giving rise to in-
creasingly bold ideas and projects, disputes and
arguments.
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What is actually there behind this surprise?
What is the music-writing computer like?
Where does its creative inspiration come from?
Is it as amazing as it is said to be?

MOZART’S TABLES

Some two hundred years ago many people in
Europe liked to amuse themselves with ‘music
tables’. The great Mozart wrote a jocular book,
The Manual for Writing Waltzes by Means of
Dice without Any Knowledge of Music and Com-
position.

That book saved all the trouble. All a would-
be composer needed were a pair of dice, music
paper, ink and a quill pen. He threw the dice,
counted them, looked up the dice count in the
first column of the “Table of Numbers” to get the
number of the respective square in the “Table
of Music” and copied the first bar of a waltz
given there in musical notation. He got all the
eight bars of the first movement of a waltz in
the same way. Then followed another eight
throws of dice, and the second movement of a
waltz was composed with the aid of the second
column in the “Table of Numbers”. There were "
no “throes of creation” to suffer from.

What was then left for the “composer” to do
was to sign the composition, roll the paper, put
a silk band on the roll, and offer it as a present
to his lady so that on playing the piece, she
could say, “Oh, darling, you’re just as good
as Mozart himself!” And it would be no exag-
geration.
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It would not be at all difficult: to mechanize
Mozart’s tables. Any watchmaker could build a
clockwork device which would throw dice, draw
plates with music symbols, and piece them to-
gether into bars of a waltz like building a house
from toy bricks.

In fact, many of the much-talked-of elec-
tronic composers work on a very similar prin-
ciple.

MACHINE INSPIRATION

It is true that the electronic composer uses
no bricks. Nor does it know music notation. It
handles only figures. Therefore music has first
to be translated into a language of digits, and
bars or even whole pieces of music fed into the
machine’s memory as groups of numbers. In
order to do this the numbers are punched on
a paper or plastic strip which, as it unfolds,
causes suitable signals to be sent to the com-
puter’s memory. In the same way the machine
is given instructions for combining and arrang-
ing the number groups. That’s all there is to it.

Then you press the start button on the con-
trol console, and the computer sets to work
“creating” music. It re-combines and re-arranges
the groups of numbers in a multitude of ways,
exactly as instructed. Beams of electrons shoot
in the valves, the neon lamps flash, and in a
few seconds the “composition” is finished. The
computer reads it out as a column of figures
on a paper strip. Finally, the figures are trans-
lated back into musical language. In this way
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Pinkerton in the United States has obtained a
multitude of combinations from the bits of
thirty-nine pop songs. Brooks, Hopkins, Neu-
man and Wright, also in the United States, have
similarly processed thirty-seven hymns of dif-
ferent races from different times.

In fact, these experiments differ but little
from Mozart’s “table compositions”. The only
difference is that the computer does the job
at an incredibly high rate, thousands of songs
an hour!

A SYMPHONY IN BLOTS

According to Ma Su-chien, an historian, dice
were widely used by composers way back in
ancient China. In any case, they figured at the
examinations of young composers.

An examinee would throw dice several times
in succession and memorize the count. Each
number stood for a note, and their combination
for a series of notes. Now this accidental chain
of notes had to be processed according to the
rules of music so as to obtain a fairly pleasant
tune. A similar procedure is still used at some
conservatoires to test students’ ability to com-
pose.

Another method of music-writing was sug-
gested by the English composer Hayes in a
satirical book he wrote in 1751. His “exception-
ally new method” consisted in making ink stains
on music paper with a shoe-brush.

Carrying his joke a step farther in the man-
ner of Chinese “dice composition”, we can get
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a very close analogy to another method of
computer music-writing.

Suppose a composer is brimful of ideas but
has only a sheet of music paper covered with
blots strewn at random, some white paint and
no ink. The situation is absurd, but what he
can do?

Well, there is a way out. Instead of placing
notes on the stave, he can remove surplus blots
by covering them up with the white paint.

There are blots all over the paper, on and
between the lines. There are ‘C’ blots, and ‘A’
blots, and blots for all the other notes. Some
are bigger and can be taken for whole notes,
or semibraves. Others are smaller and can well
stand for half notes, or minims. Still smaller
blots will do as quarter notes, or crotchets,
eighth notes, or quavers, and so on. '

Our composer patiently weeds the crop of
blots, leaving only those he wants to remain in
his music.

The same sort of job can be done by the com-
puter. And it will no longer be making primi-
tive rearrangements of existent bits of music.
The music will be composed anew and not
cribbed.

AN ELECTRONIC PALESTRINA

The electronic weeding of a blotted sheet of
music paper is far more difficult than piecing
together bits of existent music to give new tunes.
Of course, there is neither :a brush, nor white
paint, nor ink. Everything is translated into
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mathematical language as before. But instead of
bits of music, a digital analogue of random
blots—‘“noise”—is fed into the computer’s mem-
ory..This is a chaos of numbers in ‘no way
related to one another. At the same time the
computer is instructed how to “weed” the digital
‘“noise” mathematically. The instructions- are
now more complicated—they should measure
up to the knowledge and intuition of our hypo-
thetical composer painting over blots on- the
stave. e

This, as you can see, is a tougher job,.but
again there is nothing supernatural about it. In
fact, what we have is the familiar ‘selection
from noise’ only in another guise. We saw -it
at work in Simonov’s noisephone, the graphic-
sound method, and Murzin’s synthesizer. "Al-
though the instruments are different, the goal is
the same, “Choose the best possible”. Like buy-
ing a necktie at a shop. The better and fuller
the instructions thought out by man, the better
the music that the computer will write.

The first successful attempt at computer
music was made by Hiller and Isaacson at the
University of Illinois, who succeeded in pro-
gramming the Illiac, a large digital computer,
to produce original compositions. After a
year’s work, a students’ amateur string quartet
performed the experimental Illiac Suite com-
posed by the computer.

The Illiac "Suite consisted of four move-
ments. Each movement had been composed by
the computer to different rules. In the first, the
machine had been given a limited freedom of
choice. The numbers symbolizing the notes had
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been selected with all the rigidity of classical
harmony. And the composition came out in a
style favoured some three hundred years ago.
Sound combinations had been selected and or-
ganized as they would have been by Giovani
da Palestrina, the founder of the classical sys-
-tem. That was confirmed by the classical music.
experts present at the recital. Not that there
was anything original about the piece. The
computer had just done a simple exercise in
harmonization, an exercise ordinary even by a
music school’s standards.

In the fourth movement the computer had
been free to do almost anything. And the com-
position was very much like modern music—an
encouraging result for Hiller and Isaacson.

So, when properly programmed by man, a
computer can construct chords, piece together
new songs from the bits of old ones, and even
approach modern music. Is that all? Why so
much enthusiasm? Can the computer create
anything of practical value?

ZARIPOV’S IDEA

Rudolph Zaripov, a Soviet mathematician,
firs{ started thinking about computer music in
1947, when he still lived in his native city of
Kazan and was going to a music school.

He was a devoted amateur mathematician
and noticed that the school’s harmonization of
melodies could be conveniently formulated
mathematically. He tried several methods of
calculating chords and found the job could be
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done by any calculator. And immediately he
thought of computing not only chords but also
melody, the main component of music. For mel-
ody must certainly be governed by laws, he
reasoned, and the laws can be given mathe-
matical form.

But he could not make a dent in the for-
midable problem of the mathematical for-
malization and calculation of melody. The task
proved too big for him. Nor could he find so
much as a trace of a hint in books. The young
man’s quest remained unanswered.

Out of the musical school and sticking to his
favourite, the cello, Zaripov went to university.
Later he added drawing to music and mathe-
matics, and finally he joined the ranks of short-
wave radio hams. That .quiet, inconspicuous
young man had enough energy for many widely
differing interests. He was always eager to do
sometiing else, to kill several birds with one
stone. And, contrary to the old saying, he never
missed one.

After he enrolled as a post-graduate at Rostov
University, his old idea of a musical computer
became one such bird and took control of him
finallv when, as a master of science, he went
to Moscow to learn the operation of the Urals
computer.

He knew nothing about the experiments with
computer music carried on in the United States.
Probably, that was to his advantage. Zaripov
went his own way to train the computer to
compose melodies.
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DAYS AND NIGHTS

At the dead of night in July, 1959, you could
see a light on in a solitary window on the thir-
teenth floor of Moscow University’s hostel on
the Lenin Hills. That was the small room where
Zaripov sat up over endless computations. At
dawn he went to bed for an hour or two, and
at eight in the morning he walked to one of
Moscow’s research establishments to practise
on the computer. All day long he ran the ma-
chine solving knotty mathematical problems. In
the evening, after everyone else had gone, he
stayed at the controls to “train” the computer—
with the permission of Boris Romanov, its
chief—to compose music. At night he again pre-
pared programmes for the next day.

He worked as if in a daze, at the limit of his
power, without so much as a minute’s break and
eating very little. He couldn’t do it any other
way, he thought, with so little time left.

At first his progress was slow. The Urals
proved a complete failure in its first trials—it
could “think up” nothing sensible. That was be-
cause the subtle, sometimes subconscious me-
lodic patterns escaped mathematical formaliza-
tion. Zaripov analyzed a multitude of composi-
tions only to discover an endless variety of
melodic patterns. The laws of melody proved
far more complicated and less studied than
those of harmony.

Yet, step by step, he was making headway.
Sometimes he would do what had already been
done—by musicologists, not computer engineers.
Later, for example, he discovered On Melody,
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a book by Professor Masel of the Moscow Con-
servatoire, and found in it a wealth of knowl-
edge about melodic forms. But at the time, in
1959, he did not know the book. Instead, he had
to programme the computer from scratch.

Finally Zaripov came to terms with the com-
puter. Any note was to be specified by a five-
digit number, the first two digits giving the
ordinal number of the note, the third its dura-
tion, and the remaining two its pitch. Any
melody was always to end with the tonic or
key-note. The progress towards the final note
should always be in as short intervals as pos-
sible. There should be not more than six notes
in a series, either ascending or descending. Ad-
jacent intervals adding to more than an octave
were vetoed. There were also other rules for
changing the direction of melody.

A separate section of the programme was de-
voted to time signatures: four-beat times for
marches, triple times for waltzes, and so on.
Care was also taken of the number of bars in a
movement and movements in a composition.

‘THE URALS TUNES’

At long last it was ready, the first algorithm—
a set of mathematical rules for composing
melodies. The first programme based on it was
written for the computer, punched on tape and
fed into the computer’s memory. Zaripov ad-
justed the ‘random nuinber generator’, the
source of ‘digital noise’ from which the Urals
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was to pick its melodies, and pressed the start
button. The machine was supposed to compose
a waltz. In a few seconds it was ready—printed
on a paper strip. The button was pressed again,
and a second waltz came out. Zaripov did not
know yet what sort of music it was. He would
decipher the numbers later, at night. And now
he ordered a march.

This time, however, something inexplicable
happened. For some reason the Urals refused
to compose a march. It revolted, stopped of its
own accord, then started up the programme
strip and kept running it. The huge electronic
machine, occupying several rooms, was foolishly
twinkling its neon eyes without turning out a
single bit of music.

Zaripov stopped the machine and ordered one
more waltz. Everything was fine again—in a
few seconds he had in his hands another roll
with a waltz encoded in columns of five-digit
numbers. When he tried to order a march again,
the Urals threw another fit.

“Well, of all the silly ...” he muttered. “Why
should this damn thing hate marches?”

It was only the day before he was to leave
Moscow that the cause of the trouble was de-
tected. It turned out that Zaripov had written
‘1177’ instead of ‘1777’ in the programme. This
had sent the.computer on a false track.

The last evening the Urals composcd only
marches. '

Zaripov could only sit down to decode the
computer’s compositions when he was back at
home, in Rostov. Some of them were not too
bad. Of course, none could compete with Mos-
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cow Nights. But, he thought, they were after all
only the first computer compositions.

A year later The Papers of the U.S.S.R.
Academy of Sciences carried Zaripov’s publica-
tion, “On the Algorithmic Description of Music
Writing”. It had been sponsored by Sobolev, a
leading Soviet mathematician. It was probably
the first time that the most venerable of all
Russian scientific journals had published a piece
of music. This music had been born from knowl-
edge put into a machine and not from human
inspiration. Later in the popular science
magazine, Knowledge Is Power, Zaripov called
his music The Urals Tunes.

USES FOR THE ROBOT COMPOSER

Now we’ve learned enough to feel greater
respect for the robot composer. It knows not
only how to take and use other composers’
music but also how to form and relate chords
into passable tunes.

“If so, can’t the robot composer do the work
of the human composer?” a captious reader
might ask.

Well, it depends on what human composer. It
can replace a mediocre one at once if you like.
And probably with advantage. Good music from
the computer, on the other hand, is still far off.
Probably in the remote future, after a good
deal of research, man will learn how to instruct
the computer to organize music in the same way
as Palestrina or Bach or Mozart.

Even today some engineers (not musicians!)
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are thinking of making the computer translate
a literary work into ‘musical language’. For
example, the computer could find the ‘literary
algorithm’ for Pushkin and the ‘musical algo-
rithm’ for Tchaikovsky, correlate them and
turn the poem Eugene Onegin into an opera
again. Imitating the famous composer, the com-
puter would write melancholy music to pensive
verses and gay passages to cheerful lines. Wish-
ful thinking? Absurd? Well, you can never tell.
In any case computer engineers are quite serious
about it. Indeed they believe the computer could
extend the creative life of composers. If Tchai-
kovsky had not completed The Queen of Spades,
the machine could do that in Tchaikovsky’s
idiom, they say. Similarly, it could write new
operas, concertos and symphonies to other
poems and novels in the manner of Tchai-
kovsky.

There is no denying, their plan, if realized,
would be a major achievement for science. Even
limited success, a remote similarity between
computer music and the man-composed work
taken as a standard, would prove that science
has at last got a deep insight into the creative
system of the composer (incidentally, the al-
gorithm for this could be formulated by the
same computer). Still, this experiment, for all
its complexity, would hardly be of any musical
value.

The computer just cannot measure up to its
creator for the simple reason that there is some-
thing inside man no computer, however perfect,
will ever simulate. The computer is destined to
remain inferior to man.
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Whatever its “training”, the computer just
cannot create like a true artist. For man has
feelings, which are denied to the most perfect
robot. Only man can feel sorrow, happiness,
love or hatred; only man, continually changing,
can reflect in himself the continually changing
world.

A genuine composer creates every new work
in a new way and not to a hard and fast rule.
His style and mood vary imperceptibly from
work to work, from movement to movement,
from bar to bar. Although they can be formal-
ized mathematically, such changes cannot be
computed in advance, because man draws them
from the world, people and events around him.
The greater a composer, the clearer the picture
of the world he sees, and the more subtle and
deeper the imprint he leaves on musical tradi-
tion.

Because of all this the machine will never
take the place of the composer—the creative
artist who knows the way to human hearts.

Yet the robot composer holds out great
promise.

It would be tempting, for example, to “cross”
the styles, even though simplified, of two dif-
ferent composers and. to see what comes out.
Or a composer’s works can be tested for original-
ity. Just feed his works into the computer and
get an exhaustive answer like this one: “This
composition is 50 per cent an imitation of com-
poser A, 40 per cent an imitation of composer
B, and only 10 per cent original.” This would
be quite useful, because there is no originality
in many compositions.
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Joking apart, the computer should become
an excellent instrument for experiments with
musical sounds, patterns, modes and scales. The
composer could entrust complex harmonization
to his robot and with its aid test newly invented
musical structures. The computer may well
speed up and facilitate work on musical syn-
thesizers. Obedient and helpful, it will conduct
the electronic orchestra, thus helping the com-
poser to create extremely complex and long
compositions much faster and easier than he
can today.



CHAPTER TWELVE

Physics and Music

In a good many science-fiction novels our
descendants are pictured as living in an en-
vironment crowded with physics, electronics,
cybernetics, ubiquitous machines and a multi-
tude of robots of all descriptions and for any
purpose—clever, efficient, passionless and
dedicated. From the pages of space fiction
strange nuclear-electronic musical systems
beam at us and we read the gobbledygook
names of cosmic symphonies, devastatingly
imposing and deliberately obscure. This book,
too, it would seem, points to the inevitable. sur-
render of musical art to electrical engineering,
mechanization and automation. One might well
get scared!

Indeed, some fear that this technological
avalanche rushing upon us will wipe out its
creator—man—ousting him from the arts
against his will. Although today the music
created by man’s brain, voice and hands still
holds its ground firmly and more esoteric
sources of music are still in embryo, will this
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remain so tomorrow? Will man, that sluggish,
slow-thinking creature, be able to win the
competition with his nimble brainchild?

It is an old problem—the relationship be-
tween man and machine. There has been a lot
of hot talk-about it. Since Mary Woolstonecraft’s
Frankenstein and Karel Capek’s remarkable
play R.U.R. from which the very word ‘robot’
has come, many an author has prophesied a
revolt of machines against man and man’s
destruction by robots. Norbert Wiener himself
has warned us against this danger and advised
us to take precautions in advance.

Most scientists do not see eye to-eye with
him, however. In their opinion, man has and
can have nothing to fear about machines. He
has always been and will remain the master,
‘however clever they may be.

As to new sources of music, in the hands of
intelligent and humane users who love life,
have a feeling for the present and foresee the
future, they will lead man to the ultimate com-
mand of the beautiful and boundless world of
sound.

YESTERDAY, TODAY AND TOMORROW

Today our life is richer in and fuller of music
than it was yesterday, and much of this is due
to progress in engineering. Tomorrow the sea
of music will spread still further. Knowledge
embodied in intricate machines will make ac-
cessible to anyone what in the past belonged
only to a few. Music will come to our homes in
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all its grandeur of uncorrupted and enriched
beauty. This is guaranteed by the continuous
development of electroacoustics, sound record-
ing, and radio.

Before long our music rooms and concert-
halls will change out of all recognition. In the
new buildings the listener will hear music
equally well from any place. Not that we have
to wait for this to happen. You will find ideal
acoustics in quite a number of existing halls,
such as the auditorium in the Kremlin’s Palace
of Congresses.

Electroacoustics will add more beauty to
familiar sounds and will put over to the au-
dience the most subtle nuances of music which
are now imperceptible.

Singers will no longer have to strain their
voices against the orchestra. High-fidelity
sound-reinforcing equipment and electrical
tone-quality control will promote a new vocal
art, far more refined and profound than it is
now.

Auditoriums will no longer have that un-
sightly orchestra pit. The orchestra will face
the audience. Probably the conductor will also
follow suit. Optics and television will show mu-
sical performance intimately associated with
creative inspiration.

Scriabin’s dream—a reunion of the arts, es-
pecially tone and colour, will come true. This
composer strongly believed in building up music
with flashes, blazes and glows. As Scriabin (and
some of his predecessors) thought, the listener
should not only be given something to hear but
also something to see.
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He wrote a line for ‘a keyboard of light’ in
the score of his Prometheus and built a device
to throw a play of colour on to a screen. It was
very crude, lamps of different colours, wires
and switches. It was the first attempt, and a
very timid one.

After Scriabin a good many talented and
purposeful engineers and musicians worked on
his idea. A whole range of ‘keyboards of light’
have been made, including a harmonium in
which every key turns on a lamp of a definite
colour. Some of them, instead of lamps, use
prisms which project on to a screen various hues
and tints, blending and changing them con-
tinually.

More recently, a group of enthusiasts in
Kazan (University and Conservatoire students)
decoded Scriabin’s part for ‘a keyboard of light’
in his Prometheus, built ingenious electronic
instruments (called Prometheus-I and Prometh-
eus-II) and played it as conceived by the com-
poser. The performance was a great success.
Some of the newspaper critics simply raved
about it.

In another system, music itself produces its
own accompaniment in light. This is done in an
electroacoustical-optical converter built by the
inventor Konstantin Leontyev and Professor
A. Ya. Lerner of the Automation and Tele-
control Institute. The machine gives man a
paradoxical power—‘to hear with his eyes’.
Based on an elegant hypothesis relating sight
and hearing, the apparatus conveys sound in-
formation to the brain through the eyes. It
listens to music with its microphone, analyzes
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it at once, prepares an appropriate play of
colour, and produces it for the audience to see.

Leontyev’s machine set off heated debates
among musicians which are still going on. It
has many opponents. To them its effects seem
too deliberate. It also has staunch supporters,
such as Kara-Karayev, a prominent Soviet com-
poser.

The chances are that we shall live to see
fantastic light effects accompany soloists, -or-
chestras and choirs. The happy union of tone
and colour will produce so far unknown aes-
thetic and emotional experiences.

Smells, too, may be used to fortify the sym-
phony of tone and colour. Some experiments
have already been carried out. In the Aroma-
rama, for example, the spectators were sprinkled
with aromatic liquids or powders in perfect
timing with the scenes on the screen. In an-
other, more ingenious system, known as
subliminal advertising, the words ‘smell of a
rose’, ‘smell of smoke’, ‘smell of a pine-tree’,
and sb on are printed on some of ‘the frames
of the film being shown. The words follow at
a rate too rapid to be seen consciously. The
spectator is sure of seeing the scenes of the
film. But subconsciously ‘smell information’ has
time to reach his brain and suggest an appro-
priate response. This device may well be used
in music. But Leontyev’s hypothesis will hardly
work here; you can’t possibly transmit ‘sound
information’ through smell or ‘listen with your
nose’.

Use may also be made of a moving floor in
the auditorium. Way back, in the 1930’s Théré-
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min studied the effect of a rising and sinking
floor during a musical performance. Sometimes,
he found, the joint action of sound and motion
gave the listeners an unforgettable experience—
keen, entrancing, almost hypnotic. Thérémin
obtained a similar effect in-an auditorium with
a stationary floor by raising and lowering a
pattern projected onto a white wall at the rear.
At the sight of a ‘rising’ wall the listeners’ hearts
sank. They felt as if they were falling down.

Thérémin went as far as to try and make the
sense of touch serve music. He had strips of
fabric built into the arm-rests of the chairs in
an auditorium. As the music was played, the
strips moved under the listeners’ palms, present-
ing their surfaces, now smooth and now velvety
as appropriate. Thus all man’s senses can be
used for the purposes of musical art.

Today we can hardly imagine how many new
instruments will be added to the orchestra in
the future. They will be capable of intricate
changes in tone quality, immense chords, con-
sonances encompassing the remotest intervals
now beyond the reach of any performing artist,
and melodies in the purest modes and scales.
Notes will be formed exactly like the human
voice—by blending pure tones. This will give
them a human quality and vital power. Instru-
mental music will be able to speak, laugh and
cry in the direct meaning of these words.

Music synthesizers will obey man and give
the composer an unprecedented freedom of
creation. They will compose music and play any
improvisations. In fact, this can already be done
on the ANS. In the future truly universal mu-

245



sical instruments will come possessing much
greater versatility and precision.

The performing artist will have greater
freedom, too. He will be able to control the
new instruments with his eyes and thoughts
rather than by his lips or hands,; as the violinist,
the trumpeter or the pianist does today.

Although this may sound incredible, deter-
mined inventors have exactly this objective.
Thirty years ago Thérémin could control the
tone quality of his Théréminvox with his eyes.
When playing his instrument, he had in front
of him a strip carrying lenses. Behind each lens
was a photo-cell connected to a separate tone
control. The system was set to operate only
when an image of the edge of the iris was pro-
jected onto a photo-cell. By shifting his eyes
from lens to lens, the performer could change
the tone quality at will, making the instrument
now sound resonant and mellow, and now sharp
and ringing.

Thérémin controlled the loudness by his
thought. He wore a ring on his finger which
conducted his biopotentials to a power ampli-
fier, and the reinforced signal controlled the
volume of sound. As he thought of changing the
loudness, the biopotential in the finger varied,
and the volume control moved up or down.

True, Thérémin got no further than experi-
ments with his unorthodox techniques. Nor
could he, because radio engineering and automa-
tion were not so advanced as they are now.
Today the situation is different; we already
have arm prostheses controlled by biopotentials,
and we are gaining deeper insight into the elec-
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trical activity of the human body. So, sooner or
later musical instruments will come which are
controllable, probably, even by the subconsci-
ous desire of the artist. Man will inject his will
and thoughts into the responsive machine which
will be an extension of his fingers and nerves.
Isn’t that fantastic? Instead of being a slave of
the machine, man is becoming its almighty
master. _

Looking further ahead, we can see with our
mind’s eye machines which reproduce musical
thoughts, that internal music which every per-
son hears when his or her “very soul is singing”.
We can imagine thought-controlled computers
composing all sorts of music.

Everything in the boundless world of sound
will serve the immortal human genius, the life-
giving will of the artist. The musician of the
future will not abandon the violin or the piano.
Instead he will augment their aesthetic power,
penetrability and range. He will be both a phys-
icist and a poet and will make a happy union
of knowledge and inspiration.
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