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1. Was ist ein Theremin liberhaupt?
Der Theremin ist das erste elektronische Musikinstrument der Weli!

In den vielen Jahren ist es aber in Vergessenheit geraten, erst in den letzten Jahren
steigt das Interesse wieder.

2. Die Geschichte des Theremin
Ein Russe namens Lev Sergeivitch Termen erfand den Theremin Im Jahre 1919.

Eigentlich sollte er ein Alarmsystem fir die russische Regierung entwickeln aber wie
so oft kam es anders. Wahrend den Tests bemerkte er, dass der Prototyp ein
Gerausch erzeugt, das sich verandert wenn man seinen Kérper bewegt, er fand man
kénne damit Melodien spielen, in dem man vor dem Alarmsystem die Distanz der
Hand verandert. Das erste Musikinstrument, das man ohne Berihrung spielt, war
erfunden.

Lev Termen wanderte in die USA aus, sein Name wurde in Leon Theremin gedndert.

Im Jahre 1928 Patentierte er sein, wie er es nannte, Thereminvox. Noch im selben
Jahr lizensierte die Firma RCA seine Erfindung und vermarkte sie.

Leon Theremin beim spielen mit dem, nach ihm

benannten, Instrument.

In den 60er und 70er wurde der Theremin durch Robert Moog, dem Erfinder des
Synthesizers, erneut zum Mythos.

Bands wie ,Led Zeppelin“ oder ,The Beach Boys* verwendeten den Theremin in
ihren Stiicken. Die aber wohl bekannteste Thereminspielerin war Clara Rockmore,
auch eingewandert aus Russland. Mit ihrem aussergewdhnlichen Kénnen und der
mysteridsen Ausstrahlung des Theremins zog es Tausende in ihre Konzerte.

Heutzutage erfreut sich der Theremin immer grésserer Beliebtheit, obwohl es kaum
jemanden gibt, der dieses Instrument wirklich spielen kann.
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Everyone Will Play the RCA Theremin
— Beantifully!
There are few of us, very few indeed, who do not crave musical ex-
no

pression of some kind. Some of us sing in the morning bath
whistle or hum at our work . . . unconseiously we give expres
that most universal of all loves, the love of music.

But most of us have been denied, for one reason or another, the
time and opportunity to study a musical instrument. Yet, WE ALL . .
YOU .. . can now play, and play beautifully, a wonderfully expressive,
marvelously simple, absolutely unmechanical musical instrumens!

Scientists and musicians of note and of standing have gone on rec-
ord with their opinions that the Theremin may likely revolutionize the
whole world of music. But now . . . today . . . this amazing instrument
can give you music; musie of your own making. It gives you the means
of expressing yourself musically . . . it obliterates any feeling of regret
you may have, that you did not take up, or keep up the study of music.
You need not be able to read a single note to play the RCA Theremin
magnificently! You need only your hands, and the ability to “carry
a tune.”

The Universal Musical Instrument
The most familiar instruments are popular because of pleasing tone
and relative ease of playing. But the Theremin can rival the tones of
any of them . . . and can do what many instruments cannot do—
produce a singing melody! And it is easiest of all instruments to play!
A child . . . an elderly lady . . . a skilled musician . . . a blind
man . . . all can learn to play this incredible instrument with exactly
the same facility! Itis destined 10 be the universal musical instrument;
people will play it as easily, and narally, as they now write or walk.

The Age of Mechanical Marvels Has Produced the
First Non-Mechanical Musical Instrument

It has been the fashion to say that everything is done by machinery
nowadays . . .. that musical marvels such as the modern radio and the
marvelous electrical phonographs have reacted against the develop-
ment of “home-made” music. RCA’s answer to that line of thought is
the RCA THEREMIN . . . the first musical instrument in the history
of the world that is not a macl ! For the piano neecds keys, springs
and strings; the violin, a bow and stretched strings . . . and 30 through
all the conventional instruments, which interpose some sort of mech-
anism between the music and the player.

But the Theremin answers with music 1o the movement of your
hand .. . you are dependent upon nothing material for the production
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Then Aladdin rubbed the lamp. The slave of the lamp ap-
eared, and Aladdin commanded, “Let there be music.” When
o masicians appeared, and discoursed most exquisite music

antil Aladdin

Even Ahddm oad @ rub che lamp . . . 2nd even he could
not make music for himself! Now, wxd: an unbelicvable, al-
most magic inscrumens which you' need not even touch, you
can make, with a gesture of your hands, whatever melody
you wish to hear!

NEW...UNIQUE. .. ASTOUNDING!

R. has made music, and the enjoyment of music, available to

every home, to every person in this land. For Radio, in
the development of which RCA has played so vital and so large a part,
knows no limitations of space . . . of repertoire; and radio reaches
everyone.

Now: A Further Tremendous Step!

Having made the enjoyment of music universally possible, RCA
takes another tremendous step—making possible not merely the
enjoyment of other people’s music, but the actual creation and per-
formance of one’s own music! Now, for the first time in the history of
music, anyone, without musical knowledge or tr:
anyone, without even the abil

extended “practice”; without keys, or bow, or reed, or string, or wind,
—without material media of any kind—anyone can make exquisitely
beautiful music with nothing but his own twa hands!

Move Your Hands in the Air—and You Make Music!

Simple and graceful movements of the hands produce and
control the tone of the RCA Theremin. The young lady is
playing a note of rather high pitch (note position of right

Fand> and powarful wolume Ccontrofted with teft hand)

you conceive in your head and

of the tone and the melody which
heart! For the music leaps

_itis, a3 it were, an cxten:
your music, brought into being by your body itself. It may be music
in its ultimate and greatest form . . . it certainly js music that will
thrill you beyond words with its beauty, its power, its endless variety,
its expm».veu»—md most of all with the consciousness that you
youreelf hm created it
p]ly the RCA THEREMIN and know the keenest

See
thrill of y yonr < Tire!
1OLA DIVISION
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RCA Theremin

guished young Russian scientist, the world owes a debt for his concep-
n of the idea which has been developed into this unbelievable in-
strument, the RCA Theremin.

What is the RCA Theremin?

The Theremin is an instrument which produces musical sound by
exclusively electrical means. It has no keyboard, strings, reeds or
other mechanical aids or sources of sound. It employs RCA Radio-
trons, two metal bars as antennae, and a loud-speaker. One antenna—
a straight, perpendicular bar, controls tone, or pitch—or, if you like,
the “voice” of the Theremin. The other antenna, a looped horizontal
bar, controls volume, or intensity of sound.

When any object, such as the hnman hand, is brought into the
sensitive electric field surrounding the vertical antenna, the field is so
affected that audio-frequencies (sounds) are produced. These are
amplified through the loud-speaker. As the hand approaches the an-

AN ABSOLUTELY
NEW

UNIQUE
MUSICAL
INSTRUMENT
ANYONE CAN PLAY
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Not like anything you have ever heard or seen
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The other antenna is also affected by the proximity of the hand. As
the hand approaches it, the power of the Theremin’s voice is lessened,
in minute gradations down to the faintest whisper; as the hand is
moved away from the antenn, power is increased, by the same delicate
gradations, to an intensity excecding that of the most powerful
stringed instrument.

Thus, playing this almost incredible instrument resolves itself into
nothing more complicated than waving one’s hands in the air! The
Theremin is the only musical instrument ever conceived which anyone
may play without touching! It is the most intimate and personal of
musical instruments, for it employs nothing mechanical, nothing, in-
deed, but the player's own mental conception of music, expressed in a
few simple gestures of his hands. And it is the simplest and most
universal of musical instruments, because no technical knowledge of
music, no tedious practice, no long period of study is necessary in
order to play it. Anyone who can hum or whistle a tunc can play the
Theremin . . . and, as far as technique is concerned, anyone can begin
to play it on the same footing with the finest "cellist, or pianist, or
other instrumentalist in the world! Of course, with really serious study,
it is possible 10 become = genuine virtuoso of the Theremin . . . to
produce music as beautiful and as expressive as that of any other
instrument.

Tone Colors—New to Human Ears

But the Theremin does not aim 1o imitate any other instrument. It
is a netw instrument, in every sense, and in its own right possesses a
voice of thrilling beauty. Vibrato, glissando and other musical effects
are accomplished with utmost ease in playing the Theremin. And, like
no other existing musical instrument, it can produce not merely
quarter tones, but the most infinitesimal divisions of tone, with no
difficulty whatever!

The Tone of the RCA Theremin

The RCA Theremin is capable of the most exquisite beauty of tone
... and of tonal variety, as well. Its range is about three octaves, but
it may be adjusted practically for any three consecutive octaves in the
scale. In the lower range its tone partakes of the quality of the bassoon,
string bass and other low-pitched instruments; further up the scale
the tone is extraordinarily like that of the cello; stll further, the
quality of viola, and flute are closely approximated. Toward the
upper end of the scale. the Theremin can with an amazing versimil-

itude, represent the soprano human voice, humming; and it can sug-
2est powerfully the ethereal tones of the violin's harmor

tenna, the pitch of the sounds becomes higher; as the hand is with-

This sounds impossible . . . but it is a very real, a thrilling, amazing,
Li drawn, the pitch becomes lower.

eloriously delightful reality. To Professor Leon Theremin, disti

s

original Werbeprospekt des RCA Theremins aus dem Jahr
1928

3. Wie gespielt wird

Ein Theremin hat normalerweise zwei Antennen. Die erste, meistens vertikale, flr die
Tonhéhe und die zweite, meistens horizontale, fir die Intensitat (Lautstarke).

Gespielt wird indem man die Distanz der Hande zu den Antennen verandert, ohne
Tasten, Mundstlck oder sonst etwas was man von anderen Instrumenten kennt.
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4. Wie Funktioniert ein Theremin?

Ein Theremin besteht aus drei Oszillatoren, zwei fir die Tonhdhe und einen flr die
Lautstéarke.

Oszillator A schwingt auf einer festen Frequenz von ca. 200 kHz. Oszillator B
hingegen kann seine Frequenz von 200 kHz bis 202 kHz variieren, An seinem LC-
Kreis ist eine Antenne befestigt. Wenn man nun mit der Hand in die nahe der
Antenne kommt, verandert sich die Kapazitat des Kondensators im Oszillator. Das
heisst, dass sich die Frequenz des Oszillators B um etwa 2000 Hz verandert. Nun
werden beide Frequenzen auf eine Mischstufe geschickt. Am Ausgang dieser
Mischstufe erhalt man die Summe (also 400 kHz bis 402 kHz) und die Differenz (also
0 bis 2 kHz). Die Frequenz um 400 kHz ist unwichtig und wird mit einem
Tiefpassfilter entfernt. Die Frequenz von 0-2000 Hz hingegen wird auf einen dritten
Oszillator gegeben, der, gesteuert durch die andere Hand, verandert die Intensitat
des Signals.

Uber einen Endverstarker mit angeschlossenem Lautsprecher werden die so
erzeugten Toéne hérbar gemacht.
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Schaltung eines Theremins auf Transistorbasis
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original Schema des RCA Theremin

5. Weiterentwicklungen

Da man heute nicht mehr die damals verwendeten Réhren benutzen muss, kann
man mit Hilfe von CMOS Bauteilen die Frequenz in eine Spannung umformen. Mit
dieser Spannung kann man VCOs (spannungsgesteuerte Oszillatoren) und VCAs
(spannungsgesteuerte Verstarker) ansteuern
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Schema eines CMOS Theremin (nur Tonhdhe, vgl. mit Blockschaltbild)
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(b) Volume Control Circuitry
Hier die Schaltung eines komplett digitalen Theremin

Es gibt Dokumentationen zu Thereminen die mit Teilen von analog Synthesizer
ausgertstet wurden oder welche auf Basis von FPGAs (field programable gate arrey)

Auch gibt es Abarten die mit MIDI Schnittstelle ausgerlstet wurden, um andere MIDI
fahige Gerate zu steuern, was eine unglaubliche Vielfalt von Mdglichkeiten erdffnet.
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6. Dank

Mein Dank gilt an alle die mich unterstitzt haben, ganz speziell dem Theremin
Webring der die wenigen Theremin-Websites miteinander verbindet.
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