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COMMEMNT

The Moosg components for electronic music composition are natewarthy for their flexibility and for their
method of direct veltage contrel. They go far to reduce the lag between the compoter’s intentions and
the end resulr,

Woyne Barlow, Associote Dean, Eostmon School of Music

The Moog instrumentation offers versatility, flexibility, ond economy. Mr. Moog's personal interest in
the entire develepment of electranic music oswres the composer of an eor sympathetic to his probloms
and needs and will undoubtedly rewlt in odditions and further sophisticotion in equipment.

Will Gay Bottje, Director, Electronic Muitic Studio, Southern 1llinais University

The Moog 700 System it o remarkoble syathesiy of the best features of the clossical electronic music tech-
nigue, the R, C.A, Sound Synthetizer, ond computer=generoted sound programming, with greal convens=
ience ond "cybernetic engineering.” Eoch module responds like o small building Block 1o almait any log=
ical musical contruction.

Walter Corlos, Composer, Mew York City

Comidering the electronic excellence of each individual item, the ease with which they are combined,
the skill ond origimality in the design of mew imtruments, ond the basic flexibility of the wie of voltage
contral, the Moog elecironic instruments ore oustanding.

Joel Chadobe, Director, Electronic Music Shudio, State University of New York at Albany

The Moog line lends itself to oll cipects of electronic music. It performs odmirably under all varieties
of wltoge control, from simple keyboord to computer progromming.
Guitav Clomoga, Director, Electronic Muic Studio, Univenity of Toronto

R.A, Moog equipment has been involucble fo my work with electronic composition. | hove fwice wsed
modules of his design a1 ports of o live concert imtrument. The studio equipment is compact, light-
weight, and hos proven to be quite free from technical malfuncrions,

Herbert Devtsch, Composer, Huntingfon, Mew Yok

Moog equipment hos fine voice ond i porticularly well=devigned . Two days with it saves me two weeks
of waork .
Tod Dockstoder, Composer, Weitport, Connacticut

We are most fortunate to bove a creative electronic engineer such os Robert Moog dedicoted to the in-
vention and development of electronic music compasition eguipment. MNorth Texos Stote University is
wiing his stedio synthesizer, including the linear controllers ond o comidercble amount of other equip-
ment. We find it most relioble, rugged, and highly versatile. Since it is tronsistor equipment, i is
small and easy to handle. We ore most pleased with our dealings with the R.A, Moog Company .
Mereill Ellis, Director, Electronic Music Composition Lob, MNaorth Texos State University

| am enarmously impressed with the versatility ond operoting ease of the equipment. Operations which
had taken hours before could be done ino matter of minutes. Dr. Moog is undoubtedly o leader in this
field, both in the quality and ariginality of his equipment .

Danald Erb, Compsser-in-Residence, Cleveland Imtitute of Music

The electranic music equipment designed by the R A, Moog Co. has been of great value to me, It per=
farms excellently, and is versatile and relichle.

Emmonuel Ghent, Compoier, Columbio=-Princeton Electronic Music Center

We are thrilled — with the seemingly endless sound possibilities — with the noise-free, pop-less circuits
you have built — with the overoll appearance. Thank you for the cbvious care you took in your planning
and camtruction,

Frank H. Harris, President, Fronk Homis Productions, Inc.
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THE R.A. MOOG ELECTRONIC MUSIC EQUIPMENT

In less than two decedes, electronic music has matured from an awkward and shy intruder into the
realm of music te a dynamic ond significant medium of musical expression. The ariginal techniques
of producing electronic music (the generation and modification of sound material by whelly elec-
tronic means and the manipulation of these sounds by tape recording) excluded live performance,
use of programmed control, ond the electronic processing of natural sounds. Although later meth-
ods were somewhat less restrictive, electronic music has until very recently been composed prima-
rily by what is known as "classical studio technique.” A classical studio typically consists of a
collection of signal generatars (oudio oscillators, white noise generators, etc.), signal modifiers
(filters, modulators, reverberation units, etc.), mixers, and at least two tape recorders. Tape
splicing and other tape manipulations are of prime importance in classical studio technique, since
these operations are employed to assemble individual tape segments into finished compositions.
Classical studie technique is certainly o valid means of musical expression. However, recent de-
velopments in beth programmed control and real time performance are painting the way to mare ef-
ficient, time-saving, yet musically natural procedures.

The R.A. Moog Synthesizers are integrated systems of medular, single-function generting, modi-
fying, and controlling instruments. Each instrument is designed to perform its function sver a range
and with an accuracy consistent with the state of the art. The organization of single-function in-
struments into Synthesizers offers the composer the some flexibility as a classical studio, while the
consistency of design of the varfows instruments allows him to think in terms of meaningful acoustic
and musical operations without being encumbered by technical details.

The Moog Synthesizers are, however, much more than “packaged classical studios.” Both pragrarm=
med contral and real time performance are made proctical through veltege control, @ principle First
amployed systematically in the design of electronic music composition instruments in 1964 by the
Moog Co.

Voltage-Controlled Instruments

Voltage control is the use of an electrical veltage to determine the operating characteristics of a
signal generating or modifying instrument. Classical studio instruments are not generally voltage-
controlled. Their eperating points must ke set by manipulating dials, a procedure which limits spon=
teneity and the accurate, ropid variation of sound parometers. Voltage=controlled instruments also
have panel controls which allow their operating points to be varied, In odditien, however, a voltoge-
controlled instrument has one or more control inputs which allow the instrument's eperating point to be
varied in step with an externally opplied contral voltage. Rapid and precise voltage variations may
be produced by o variety of means, each of which has its own characteristics and advantages. In the
Maag Synthesizers, accurate, wide range voltoge=-controlled oscillators, amplifiers, mixers, ond
filters are the basic signal generating and medifying devices. Control voltoges are produced by os-
cillators, random generators, transient (envelope) generators, and several types of manval and pro-
grammed devices,

An oscillator generates a periodically varying voltage. The rote at which the variations occur is
known as the frequency. Frequencies between 20 and 20,000 vibrations per second correspond to
audible tones with definite pitch. Mathematically speaking, the frequency is exponentially relat-
ed to the pitch. That is, an increase in the frequency by o given ratio will reswlt in @ pitch increase
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of a fixed amount, or interval, Frequencies below 20 vibrations per second do not have a definite
pitch, and the effect of each cycle is heard distinctly.

The voltoge-controlled oscillators used in Moog Synthesizers embody several important features.
First, the relationship between the contrel voltage magnitude and the frequency of escillation is
exponential . Thus, equal changes in control voltage will produce equal intervals, The exponen-
tial relationship is: o one=-volt increase in the control voltage raises the pitch one octave. This
relatiomship is accurate over a six=octave range, and is useful over four odditional octaves, Second,
three independent control inputs are provided, ond the frequency is ectwally proportional to the ex-
ponential of the sum of whatever voltoges are applied to these three control inputs. Thus, several
patterns of pitch variation can be superimposed in a single oscillator signal. Third, four cutput
waveforms are simultanecusly availeble: sine, triangular, sawtooth, and pulse. (The width of the
pulse waveform is continuously variable from perfect symmetry (square wave) to a "narrow pulse”
waveform of 10% duty cycle.) Finally, the total frequency range of the oscillator extends from
one vibration every thirty seconds ro 15,000 vibrations per second, and may therefore be used for
timing aond control functions as well as direct signal generation.

The general musical usefulness of this combination of characteristics connet be overstated., With ne
control inputs whatever, these oscillators can be used as constant-frequency generators, the main-
stays of the clossical studio technique. By using o keyboard controller to select one of o multitude
of fixed voltages, a pattern of discrete pitches may be “ployed." The ratios between the voltage
steps are proportional to the ratios of the intervals that are generated . If the fixed voltoges are
equally spaced, then an equal -tempered scale will be generated, the smallest interval in the scale
being equal to the octave-fraction equal to the megnitude of the control voltage differences. A
manually-controlled frequency sweep can be produced with a linear potentiometer-type controller.
The sweep may be as large as twelve octaves with an appropriate manval control device. A peri-
odically varying frequency, such os a vibrato or a trill, con be generated by using the low fre-
quency output of another oscillator as a contral voltage. Rondom wvariations in the frequency of a
veltage-contralled oscillator are preduced by using filtered white nolse as o control voltoge, ond
transient variations are similarly produced by wsing non-repeating (" one=shot”) control voltages.
For pregrommed contral, the cutput of o sequencer, the switching mechanism of o poper tape read-
er, or the analog cutput of a computer can be directly connected to the contrel input of the oscil-
later, and a simple, easily understood encoding scheme for generating the control voltage sequence
can be employed,

Furthermore, any combination of the above types of escillator control con be used simulloneously .
For instance, a pattern of discrete voltages from a keyboard controller may be opplied to one os-
cillater control input while a periodic, slowly varying voltage is opplied to another contrel input,
to give a pitch pattern with vibrato. If both the speed and intensity of the pericdically varying
eontrol voltage is inereased, the cutput of the modulated sseillator undergoes ropid, wide frequen=
ey variations. Comsequently, the modulated tone becomes thick in texture and loses its purity of
pitech. An enormous variety of clangorous (quasi-pitched) sounds, some of which resemble gongs,
drums, and other percussion instruments, can be generated in this manner. Furthermore, if the
modulating oscillator and the modulated oscillator are both controlled from the same manual control
device, then patterns of clangorous tones of differing apparent pitch but identicol tone quality may
be produced .

Voltoge-controlled amplifiers perform all of the amplitude and goin varying functions in the Moog
Synthesizers. These include omplitude modulating and gating as well as envelope shoping and mixing.
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A voltoge-controlled amplifier has signal inputs, signal cutputs, and control inputs. The amplitude
of the signal output is proportional to that of the voltage applied to the signal input, the constant of
proportionality being determined by the magnihude of the voltage applied to the control input. The
Moog voltege-controlled amplifiers are completely balanced and direct-coupled. Two independent
signal inputs are provided, one of which provides amplification with a polarity opposite the other,
Two independent push=pull outputs are provided ond, like the voltage-controlled oscillators, it is
the sum of the control voltages opplied to the three control inputs that determines the gain of the
amplifier, Finally, a choice of two relationships between the control voltage sum and the gain
(ratie of signal cutput to signal input) are available: linear and exponential, In the linear mode,
the amplifier gain is directly proportional to the contrel veltoge sum over the control voltoge range
0=6 valts. In the exponential mode, the amplifier gain increases 12 db for each one=volt increase
in the control voltage sum. In both modes, the gaoin is at its maximum of +édb when the control
valtoge sum is & valts,

Amplitude modulation (for the production of effects weh as tremole, repeated percussion, and
clangorous tones) is produced by using an appropriate alternating voltoge (from an escillater, for
imtance) as the control voltege. Envelopes are imparted to steady signals by applying non-repeat-
ing voltages to the control input. For instonce, a percussive envelope would be produced from a
control voltage which rose to & volts within @ hundredth of a secend or so, then dropped back to
zero in one or bwo seconds. Voltoge-conbrolled mixing is ochieved with bwo or more voltoge=
controlled amplifiers, the ocutputs of which are connected together. Complex envelopes can alse
be preduced in this manner.

Dynamic variations in timbre, which add much oural interest and appeal to musical events, are
readily produced with voltoge-controlled filters. All Moog Synthesizers incorporate a voltage-
controlled lowpass filter, and the larger models have a voltage-controlled highpass filter as well,
Both instruments have one signal input, one signal output, and three conirel inputs. The lowpass
Filter passes all frequencies up to @ variable "cutoff frequency, " and attenuates frequencies abave
the cutoff frequency. The highpass filter performs the inverse function. In both instruments the
relationship between the control voltage sum and the cutoff frequency is exactly the same as that
for the voltage=-controlled oscillators: o one=volt increase in the control voltoge sum increases
the cutoff frequency by one cetave. This relationship is aceurate over a 10-octave frequency
range, The correspondence between the cantrol modes of these filters and that of the voltage-
controlled escillators allows any voltage variation which produces a given pitch contour when
controlling a voltage-controlled escillator, to produce a congruent timbral contour by control-
ling @ voltage-controlled filter. Thus, for instance, o scale of pirmh& can be "played”

on @ kevboord controller,

Another valuable application of the voltage-controlled Filters is the imparting of rapid, non-
recurring timbral variations to @ steady tone. Suppose, for instance, that a tone rich in har=
monics is fed through a lowpass filter. If a control voltage which starts high and decreases
gradually is opplied to @ control input of the filter, the cutoff frequency is swept down so that
first the high harmonics of the tone are attenvated, then the lower ones are attenvated as well .
The aural effect is that of a plucked string. 1If, however, the control voltoge rises imstead of
falls, then the harmonics become audible gradually, starting with the lowest, This produces a
esnvincing trombone-like attack. Dynamic timbral variations of this type can be used to syn-

thesize virtually all orchestral colors, as well os provide @ vast field of experimentation in new
tirmbres,
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Other Signal Generators and Modifiers

The valtage-controlled oscillaters, amplifiers, and filters described above are the central sig-

nal generating and modifying instruments of the Moog Synthesizers, Several other important
instruments are also supplied. A white sound source (random voltage generator) is supplied with
every system, The random voltage is either used os o signal to be subjected to filtering, or os a
control voltage to impart random variations to the voltage-controlled instruments. Mon=vol tage=
controlled signal medifiers in the Moog Synthesizers include fixed filter banks which provide half-
octave filtering in up to fourteen bands, a spring=type reverberation device, and o four-channel
mixer.,

Control Voltage Sources

In addition to oscillators and random voltage generators, control voltages are generated by tran-
sient, or envelope generators. Upon receiving @ "trigger” voltage, these instruments produce o
control voltoge which rises to o preset voltoge level with a certain "rise time," then immediate-
ly decays with an "initial decay time" to o "sustain level" vollage. When the trigger voltage is
removed, the generated control voltage falls to zero with o "final decay time." All three times
are continuously variable over the range of 5 milliseconds to 10 seconds (a 2000 : 1 ratia) ond the
wstain level is continuously variable from O to the maximum voltage. With these non-recurring
control veltoge contours, o wide variety of pitch, amplitude, and timbral inflections can be pro-
duced — inflections which invariably impare high aunal interest to the sound material .

Manual control voltage generators include a keyboard controller for diserete control voltage se-
lection, and @ linear controller for continuous manual control veltage variation. The keybeard
controller incorporates o conventional S-octave organ keybeard to select one of 61 equally spaced
voltages. The spacing between the voltages can be adjusted, so that the composer is by no means
confined to the 12-tone chromatic scale. Two unique features greatly enhance the utility of the
keyboard controller: a "memoary” circuit effectively holds the contral voltage of the last key to
be depressed, thus eliminating spurious end-of-nate transients, and a variohle "portamento” con-
tral allows the composer to glide from one fixed valtage (pitch) to another, and thus produce con=
timuous control voltage variations on the keyboard. In addition to producing o eantrol voltage,
the keyboard controller produces o trigger voltage which initiates one or mare envelope gener-
ators whenever any key is depressed, thus synchronizing non-recurring variations, such as the
omset of one envelope, with the depressing of o key,

The linear controller incorporates a taut metal band. The pesition of the composer's finger o=
long this band determines the magnitude of the control voltoge it produces. Virtually any con=
trol voltage contour can be produced, with discrete jumps as well s continuous glides, and vir-
tually any sound parameter can be made a direct function of hand position,

The Synthesizer Concept

The Moog Synthesizers are designed to meet the requirements of compasers of all types of elec-
tronic music. The most general and important requirements, based on discussions with aver 100
composers, are:

1. The Synthesizer should perform all of the bosic generating and medifying cperations of the
classical studic, and provide additional resources consistent with the state of the art.

2. The design should contain no unnecessary inherent limitations,
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3. The operation of the Synthesizer should be straightforward and easy for @ musicien to under-
stand, and should not require extensive technical knowledge.

4. Feotures which speed up the composition process and give the composer direct control should
be stressed.

5. The instruments should be stable and precisely calibrated for repeatability and ease in work-
ing with a score,

6. The complete Synthesizer should be as lightweight and portable as possible, ond should pre-
sent an esthetically pleasing appearance.

7. Reliobility should be achieved through the use of conservative design, quality components,
and rugged construction techniques.

B. By using suitable control devices, the Synthesizer should be readily adoptable to both live
performance and programmed control .

All of the instruments comprising the Moog Synthesizers are designed for as general application as
possible. Thus, for example, one type of oscillator preduces a whole spectrum of musically use-
ful waveforms, and over a frequency renge oppropriate to control and timing as well as to signal
generation. Another example is that one type of voltage-contralled amplifier performs all the dy-
namic amplitude-varying functions in the system. Signal and control voltage levels are odjusted
so that, wherever possible, logical interconnections of instruments may be set up with @ minimum
of pateh cords, ond without level odjustments. Standard two-circuit phone plugs are used for both
signal and contrel voltage interconnections. Many vol teges serve as either signal or contral volt-
ages, a feature made possible by the coreful design and wide range of the modular instruments.

The Moog Synthesizers are completely competible with standard professional audie equipment, and
can be installed in an existing studic with no modification. However, an extersive studio is not
necessary; only two or three tape recorders ond o monitor amplifier and speakers are actually nec-
essary, in oddition to a Moog Synthesizer, to form @ working composition studio. The compati-
bility of Moog Synthesizers with conventional audic equipment facilitates the processing of ex=
ternal signals (natural sounds, for instance) by the Synthesizer. Such processing con be used as
part of a live performance, os can any other Synthesizer function.

All modular instruments are 8-3/4" high and integral units of 2-1/8" wide, and are mounted in
one or bwo comscle cabinets. The proportions of the console, as well as the armangement of the
modular instruments, are set to provide convenient and logical interconnections of the most fre-
quently used signal and control paths, All power supply wiring is carried through rugged cabling
within the conscle cobinet. One precisely regulated power supply powers the entire Synthesizer,

All eireuitry is solid state, with high quality compenents for low distertion and neise, and with
high stability. Any instrument may be removed for inspection and servicing in a fraction of @
minute with no tools other than o screwdriver,

By utilizing the features outlined thus far, the Moog Synthesizers are able to meet all of the bas-
ic requirements of electronic music compesers, The partial list below is of institutions and com-
posers who have acquired Moog Synthesizers and related instruments and systems, and who, through
their word-of-mouth recommendations, are largely responsible for the current wide acceptance of
R.A. Moog electronic music equipment.

Educational Institutions

State University of New York at Albeny, Albany, MN.Y.

University of British Columbia, Vancouwver, B,C,
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State University of Mew York ot Buffalo, Buffala, M.Y.
Catholic University of America, Washington D.C,
Colgate University, Hamilton, N.Y.
Columbia=Princeton Electronic Music Center, Mew Yark, M.Y.
University of lllincis, Urbana, 1.

University of Indiana, Bloomington, Ind.
University of lowa, lowa City, la.

University of North Caroling, Greensboro, N.C.
Morth Texos State University, Denton, Tex.
Peabody Conservatory, Baltimore, Md.

University of Pennsylvania, Philadelphia, Pa.
Philadelphia Musical Academy, Philadelphia, Pa.
S5imon Fraser University, Burnaby, B.C,

Southern lllincis University, Carbondale, 111,
Syracuse University, Syracuse, MN.Y.

University of Texas, Austin, Tex,

University of Toronta, Teronte, Ont.

Washington University, 5t. Louis, Mo.

University of Wisconsin, Madison, Wisc.
Independent Composers

Poul Beaver, Los Angeles, Calif.

Mox Brand, BNew York, MY,

John Coge, Stony Point, MN.Y.

Walter Corlos, Mew York, M.Y.

Robert Ceely, Boston, Mass,

Herbert Deutsch, Huntington, N.Y.

Emmanuel Ghent, Mew Yark, M.Y.

Alwin Mikolais, Mew York, MY,

Richard Robinson, Atlonta, Ga.

Roymond 3cott, Farmingdale, M.Y.

Eric Siday, Mew York, M,Y,

Ralph Swickard, Los Angeles, Calif.

Edward Zajda, Cicero, IlI,

Commercial Producers

Carrol Musical Instrument Service, New York, MN.Y.
Frank Harris Produetions, Ine., St. Louis, Mo.
Pams Productions, Inc., Dallas, Tex.
scientific and Technical Qrganizations
Bell Telephone Laboratories, Murray Hill, M.J,
Kepco, Inc., Flushing, M.Y.

Mew York Research Group, Mew York, MN.Y.
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STUDIO SYMNTHESIZERS
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The Synthesizer |

The synithesizer | is a 's'lgrrr.'l| generating and madifying system of | ¥ el besed cqrrphﬁ:-n'r':.r, designed to sat-
isfy the requirements of independent composers and to fill the need for inexpensive standardized
teaching equipment. It enables the composer to perform the bosic signal generating and processing
operations conveniently and efficiently. In oddition, its modest size and simplicity of operation
make it ideal for real time performance.

Complement of the Synthesizer |
The Synthesizer | contains the following instruments:

2 - f30 Vol tage-Controlled Oscillators

2 - fo02 Vol tage-Controlled Amplifiers

1 - #2903 White Sound Source

| - #904-A Voltoge-Controlled Lowpass Filter

1 = #5305 Reverberation Unit

| =¥#907  Fixed Filter Bonk
1 = 8910 Power Supply
i
|
|

-9 Envelope Generator

= fg50 H:}}rltu:u:lrd 'I:-l;rntrl;:-”-l}r

- fogg Linear Cantraller
The keyboard and linear controllers are housed in their own cabinets. All of the other instruments
are housed in a console cobinet 39=3/4" long, 14" high, and 13" deep. The console cobinet con-
taing all of the instrument interconnections and twoa console gireuit panels that provide patching,
attenuating, filtering, and mixing focilities,

Svstem Copabilities
The following operations, which are most of those basic to electronic music compesition, can be
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conveniently performed with the Synthesizer I:

1. Generation of constant frequency signals with sine, triangular, sawtesth, and pulse wave-
forms.

2. White sound generaticn.

3. Dynamic variation of frequency, amplitude, and formant through the application of repet-
itive, transient, or random control voltages.

4. Half-octave filtering of any signal.

3. Reverberation.

6. Discrete or continuous manual control of frequency, omplitude, ond formant,
The Synthesizer |, in combination with two or more tape recorders and one or mare meniter ampli-
fiers, comprises a complete basic composition studio. It is perticularly suitable for use in the
teaching of electronic music composition, and is also appropriate for use as a starting point in
establishing on extersive ¢lectronic compesition studio. Additional 900 Series instruments ean
be added ot any time, to expand the flexibility of the system or to meet specific compesitional

requirements.,
. [ ] ] || .l
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The Synthesizer ||

The Synthesizer Il is o signal generating and modifying system of moderate enmplexity. It offers
all of the facilities of the Synthesizer | and additional facilities for spectrum synthesis, formant
control, and envelope generation,

Complement of the Synthesizer |

The Synthesizer Il conkains the fellowing instruments:
1 - #30] Valtage-Controlled Oseillator
1 - #901-A Oscillator Controller

8 bob
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3 - #901-B Oscillators

1 - #901-C Output Stage

3 - f902 Voltage-Controlled Amplifiers

| -#903  White Sound Source

1 - %904  Vaoltage-Controlled Filter

1 =#905  Reverberation Unit

1 -#907  Fixed Filter Bank

1 =-#910 Power Supply

2 =91 Envelope Generators

I - #950 Keyboard Controller

2 - #955 Linear Controllers

1 - #984  Four-Channel Mixer
The keyboord and linear controllers are housed in their own cobinets. All of the other imstruments
are housed in two console cabinets, the total dimersions of which are 39-3/4" long, 24" high, and
13" deep. The console cobinet contains all of the instrument interconnections and two console cir-
cuit panels that provide patching, ottenuating, filtering, and mixing facilities.

System Copabilities
Most of the basic operations of electronic music compesition, os well as many sophisticated proce=-
dures, can be conveniently performed with the Synthesizer Il. These include:

1. Generation of up to four constant frequency signals with sine, triangular, sowtooth, and pulse
wavefarms,

2. White sound generation.

3. Dynamic variation of frequency, amplitude, and formant through the application of repetitive,
transient, or random contral voltages.

4, Half=octave filtering of any signal.

5. Reverberation.

. Generation of a widely variable transient contral veltage.

7. Discrete or continous manwal contral of frequency, amplitude, and formant; control of up to
four cscillator tones simultaneously with one controller,
The Synthesizer Il, in combination with two or more tape recorders and one or more monitor ampli=-
fiers, comprises o complete bosic composition studio, aond offers some odditional facilities that are
wsually associated with the lorger institutional studios. It is appropriate for vse in an extensive
course in composition technigues, or os a generating and processing facility in independent or
moderate=size institutional stedios. Additional 700 Series instruments con be odded at any
time, to expand the flexibility of the system or to meet specific compositional requirements.
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The Synthesizer |11

The Synthesizer lllis a signal generating and medifying system of considerable complexity and great
flexibility. A full range of advanced as well as basic techniques is available to the composer, The
cemponent instruments are legically designed and placed to enable the compaser to wark in an ef=
ficient and convenient way. Yet, the system offers o range of focilities usually associated with
large institutional studios.

Complement of the Synthesizer Il

The Synthesizer |l contains the following instruments:

2 - fan
1 -#o01-A
g8 -¥%o01-B
1 =#901-C
4 - foqm
1 - #o03
1 - Fonq
1 - 1905
1 -#00Q
3 =791
1 =foz
1 - #9714
1 - ¥Fos0
2 - foss
1 - ¥op4

The keyboard and linear contrellers are housed in their own cabinets.,

Yoltage-Centrolled Oscillators
Oscillator Controller
Cheillatars

Cutput Stage
Voltage-Controlled Amplifiers
White Sound Source
Vealtage-Controlled Filter
Reverberation Unit

Power Supply

Envelope Genemtars

Envelope Follower

Extended Range Fixed Filter Bank
Keyboord Controller

Linear Contrallers
Four-Channel Mixer

All of the other imstruments

are housed in two console cobinets, the total dimensions of which are 52-1/2" long, 24" high, and

10
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13" deep. The comsole cobinet contains all of the instrument interconnections and three console
circuit panels that provide potehing, ottenuating, filtering, and mixing facilities. One of these
panels houses an eight=-channel mixer for the eight oscillatars.

dystem Copabilities
The Synthesizer [l offers the great flexibility and versatility of operation that is required in the
investigation of ond experimentation with new compositional techniques. The ‘Fﬂl!ﬂwiﬂg operna=
tions can be conveniently performed with the Synthesizer [1l:

1. Generation of up to ten simultaneous constant frequency signals with sine, kiangular, sow-
toath, and pulse waveforms,

2. White sound generation,

3. Complex dynamic variation of frequency, omplitude, and formant through the eombined ap-
plication of repetitive, transient, and random contral voltages.

4. Extended range half-octave filtering of any signal ,

5. Reverberation,

&. Generatien of three simultonecus, widely varicble transient contral voltages,

/. Discrete or continuous manual control of frequency, amplitude, and formant; contral of up
to ten oscillator tones simultaneously with one controller,

8. Deriving the envelopes of natural seunds and imparting them to generated sounds, ond the
synchronizing of electronically generated envelopes with existing tracks.
Many Synthesizer I1l's and similar systems have been installed as the basic signal generating ond
processing facilities in large institutional and private compasition studios. The Synthesizer 111
is completely compatible with standard professional quality oudio equipment and represents the
current state of the art in electranic musie compesition equipment.
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SINGLE-FUNCTION IMSTRUMENTS — COMNDEMNSED SPECIFICATIONS

All instruments listed below are standard design and in regular praduction. In general, each instru-
ment Is designed to perform o single generating or modifying function. Standard control voltage and
signal voltoge levels assure compatibility omong the imstruments end with standard profesional audic
equipment. Unless otherwise noted, the 900 Series instruments require an external regulated power
supply of +12 volts and =& velts, The %01 and 901-B oscillators require an additional veltage of -9
to =12 volts, unregulated. All other instruments are powered directly from the 110=125 volt &0 Hz
AC line, (220 volt AC operation can be provided on special order.)

All 900 Series instruments, except manual controllers, have front panels 8-3/4" high ond integral
multiples of 2-1/8" wide, and require a suitable mounting enclosure with a front opening of 8" high
and at least 7" deep. Except where noted, signal cutput levels are =3 db (0.5 volts RMS) and out-
put impedances are 600 ohms. Signal input levels are alse =3 db and signal input impedances are
10,000 ohms. Control input impedances are 100,000 chms, and control voltages range from =6 to

+& volts DC. Detailed specifications and application information for all instruments are available
wpon request,

201 Voltage-Controlled Oscillatar

Provides sine, triangular, variable width pulse, end sawtooth waveforms simultaneously over the
frequency range 0.03-135,000 Hz. Three control inputs are provided for precise, ropid frequency
variations over o ten-octave range by external control voltage. Relatiomship between the control
voltage sum and the frequency is exponential, accurate to within 1/2 semitone over a six=octave
range. Panel features inclede coarse and fine fixed control-voltage controls, a six-position fre-
quency range switch, a pulse width contral, and four waveform attenuators. Panel width is

ﬂ--ﬁ_.—‘ﬂ'",
01=-A Oscillater Contraller

Used to control the frequencies of two or more 201=B ascilloters (see below) so that the mtia be=
tween the frequencies of the controlled oscillaters remains constant. Like the 901, the 01-A has
three contral inputs, two fixed control-voltage contrels, and a pulse width contral. The relation-
ship between the contral voltage sum and the frequency of the controlled cscillators is exponential,
accurate to within 1/2 semitone over @ six-octave range. Panel width is 2-1/8".

F01-B Oscillatar

Provides sine, triangular, varioble-width pulse, and sawtooth of fixed level simultanecusly over
the frequency range ,03-15,000 Hz, Two or more of these can be gonged, ond their frequencies
controlled from a single 901-A controller. The accuracy of tracking of two or more oscil lators is
typically 1/4 semitone over a six-octave range. Complex spectra and note mixtures can be pra=
duced, and can be shifted over wide frequency ranges. Panel features include o frequency range
switch, a frequency vernier contral, and an output jack for eoch woveform. Panel width is 2-1/8",

201-C Qutput Stage

In conjunction with @ P01 or 901-B oscillator, this instrument produces rwo outputs of equal
12
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magnitude but oppasite sign, from any of the cscillator waveforms., The outputs are varicble level
and are used as control volteges. Maximum peak-to-peak cutput veltage is 5 volts. Front panel

controls include @ waveform selector switch, output level control, and two cutput jacks. Panel
width is 2-1/8",

?01-D Variable Waveform Qutput Stage

Four independent inpubs (from any sources) are mixed. The composite waveform is then subjected
to clipping to reshape the waveform. The levels and degrees of clipping are variable. Comple-
mentary cutpuls are provided. Front ponel controls include four input attenuators, top and bottom
clipping level and degree, and output level. The resultant cutput may be wsed as a contrel velt=
age, or ai a processed oudio signal with contralled distortion. Panel width is &=3/8",

702 Veoltoge-Contrelled Amplifier

A universal "varigble-gain black box" with balanced, direct-coupled inputs and cutputs, Max-
imum gain is 6 db, Either linear or exponential control modes are availoble. The linear mode
is accurate to + 1% over o 40 db gain range. The exponential relationship is accurate to + 2 db
over an 80 db range. At maximum gain, signal-to-noise ratio is greater than 70 db and distortion
is less than 29%. |n conjunction with contrel voltoge sources such as Medels 901, 711, 12, or
#33, this instrument will perfarm virtually any amplitude-varying function. Ponel features in-
clude a control mode switch, a fixed control-voltege contral, two signal inputs, two signal cut=
puts, and three control inputs. Panel width is 2=1/8",

03 White Sound Source

Generates white noise over a 1-20,000 Hz bandwidth. One output jack and no panel controls,

704 Voltage=Controlled Filter

Patented circuits pravide voltage-controlled filtering over a ten-octave range. Highpass, low-
pass, and resonant modes are available, The highposs and lowpoass modes moy be combined for
brood bandpass or bandreject functions. See the three listings that follow for detoiled descrip-
tions of the three sections. Total panel width is 12-3/4",

Y04-A Voltage=-Controlled Lowpass Filter

This is the lowpass section of the 904, Frequencies up to the cutoff frequency are pased with=
out attenuation; above the cutoff frequency, the attenwation increases 24 db/octave. The cut=
off frequency is accurately voltage-controlloble over a ten-octave range. The control mode is
exponential: o one volt increase in the control voltage doubles the cutoff frequency, A re-
generation control introduces o resonance at the cutoff frequency, thereby changing the fil=
tering mode from lowpass to resonant. Front panel features include a fixed control-voltage
contral, a three-position frequency range switch, o regeneration control, one signal input,
three contrel inputs, ond one signal cutput. Panel width is 4=1/4",

704-B Highpass Filter

This is the highpass section of the 904, |t performs the inverse function of the 904-A, but
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otherwise has the some control and frequency range characteristies. Mo resenant mode is provided.,
Pane| features include a fixed control-voltage control, a two-position range switch, one signal in-
put, three contral inputs, and cne signal output. Panel width is 4-1/4",

?04=-C Filter Coupler

This is the coupler section of the 04, Both signal and contrel functions are coupled. In the band-
pass mode, the signal paths of the two filter sectiors are placed in series; in the bandreject mode,
they are placed in parallel. Two control voltage inputs are provided. The center frequency con-
trol inputs move the cutoff frequencies of the filter sections together so that their ratio remains
constant, while the bondwidth contral input changes the rotie between the cutoff frequencies.

Front panel features include a function switch, bandwidth and center frequency fixed control-
voltage controls, o signal input, o signal output, one bandwidth control input and two center fre-
guency control inputs. Ponel width is 4=1/4",

205 Reverberation Unit

Pravides mechanical -acoustic reverberation through o spring-type reverberation unit. Reverberation
time is 1.7 seconds. Provision is made for mixing the reverberated ond unreverberated signals with
one panel contrel. One signal input and one output are provided. Panel width is 4-1,/4",

207 Fixed Filter Bank

Contains ten independent fixed-frequency filter sections: one lowpass section with o cutoff frequency
of 210 Hz, eight half-octave bandpass sections with center frequencies at 250, 350, 500, 700, 1000,
1400, 2000, and 2B00 Hz, and ene highpass section with a cutoff frequency of 3360 Hz, The cutoff
slopes of all sections opproach 24 db/octave. Signal levels from each section ore individually con-
trollable by panel controls. One signal input and one signal cutput are provided. Paonel width is

a-1/2".
10 Power Supply

Provides -6 and +12 volts regulated DC at 1.5 omperes. Line and lood regulations are both 0,1%.
A =10 volt unregulated bias is also provided. Front panel features include an on-off switch, fuse
helder, pilat light, and three power output sockets. This supply is available either on a standard
module (panel width is 6-3,/8") or mounted on o 19" x 5=1,/4" standard relay rack parel. MNormal
line input veltage is 117 volts 80 Hz AC, 220 volts, 50 Hz operation is alse available.

11 Envelope Generater

Generates the control voltage required for producing transient variations in amplitude, timbre, and
pitch., Attack time, initial decay time, and final decay time are continuously and independently
odjustable aver the range of 5 milliseconds to 10 seconds, External triggering may be achieved by
Models 912, 950, or an external switch. Front panel controls for the three Hime constants and the
sustaining level, a trigger input socket, and o control cutput jack are provided. Panel width is

E_Iﬁu.
12 Envelope Follower

In conjunction with o veltoge-contralled amplifier, this instrument produces an envelope which is
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a replica of the envelope of an applied "command” signal. Replication of the command envelope
is accurate to + 3 db over a 40 db dynamic range. A trigger output, capable of initiating an en-
velape generator in synchronism with the command signal, is also produced. Panel features in=-
clude a response time switch, a threshold contrel for determining at what level the trigger is ini=
tiated, o command signal input jack, @ control cutput jack, and a trigger ocutput jack.

714 Extended Range Fixed Filter Bank

This is an augmented version of the P07 fixed filter bank. The lowpass section cuts off at 105 Hz.
Two half-gctave sections at 125 and 175 Hz and two at 4000 and 5600 Hz are provided in addition
to the eight half-octave sections of Model 907. The highpass section cuts off at 6720 Hz. Fourteen
panel controls determine the signal levels of the filter sections. Two pamalleled signal inputs and
two paralleled signal cutputs are provided. Panel width is 8=1,/2",

750 Keyboard Contreller

This manwal contreller uses o conventional five-octave organ keyboord. Discrete, equally spaced
values of control veltoge ore selected by depressing the oppropriate key. The difference between
control voltage values is 1,/12 volt, and is edjustoble over @ + 10% ronge. A "memory" circuit
holds the control voltoge corresponding to the lost key to be depressed. A portamento circuit
introduces a time log between the depressing of a key and the contral voltage change, thereby
making it possible for the contral voltoge to "glide" from one value to another. In addition to
the control voltage, the keyboard produces a trigger which initiates the cycle of any number of
11 envelope generators. The keyboard is housed in its own attractive hardwood enclosure, 40"
long, 13" deep, ond 4" high. Controls for odjustment of the voltage difference between keys, for
degree of portamento, and for the memory circult are placed at the laft cheek of the keyboard.

255 Linear Cantraller

In this controller, @ taut metal band is strung over a resistance ribbon. The compaoser maoves his
finger along the band to change the point of contact between it and the ribbon. The control
voltage cutput is precisely related and directly propoartional to the position of the point of contact.
Control voltage variations as large as six volts, diserete as well as continusus, con be produced by
hand motien. The controller is 24" x 8" x 1" and has one contrel for determining the maximum
voltage variation.

Y84 Four=Channel Mixer

Four inputs may be cross-coupled to any of four cutput channels in any preportion, by o matrix
of sixteen input attenuvators, Each of the four cutput channels has bass and treble controls which
attentuate or boost both the low and high frequencies, Finally, there is an cutput level contral
for each of the four channels., Panel width is 12-3/4",

EM=1 Eight=Unit Rack Maunt

This is @ mounting frame 19" x 10-1,/2" for holding 700 Series modular imstruments whose tatal
panel width is 17" or less. All power supply wiring is provided. The frame, with the instruments
mounted in it, may be free-standing or placed in @ standard relay rack.
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1500 5eries Taope Recorders

This line of equipment provides special features useful in electronic music composition, ot prices
well below stondard professional audio recorders. The VIKING 230 sclencid-controlled tape deck
is used in conjunction with specially-designed electrenic circuitry. The deck specifications are:

Tepe speeds: 7=1/2 and 15 ips

Flutter: 0.2% ar 7=1,/2 ips; 0.15% at 15 ips

Reel Size: ™

Timing Acecuraey: 0.29%

Copstan Matar:  Hysteresis Synchronous
The record-playback specifications depend upon the tape speed and type of heads that are used.
For instance, the Model 1502 uses half-track stereo erase, record, ond playback heads. Signal-
tenoise ratio is 35 db ond frequency response is + 2 db from 50 Hz to 18 KHz ot o rape speed of
15 ips. Interchannel crosstalk is 55 db. The Model 1504 uses feur=channel, in-line quarter-
track record and ployback heods. Signal=-to=noise ratio is 54 db and frequency response is + 3 db
from 30 Hz to 18 KHz at o tape speed of 15 ips. Adjocent channel crosstalk is 50 db, The elec-
tronie eirevi try is arranged for maximum flexibility, Each channel is completely independent and
is mounted on a seperate chossis. Any channel may be recorded while others are being played bock.
Playing back from the record head (commonly known as Sel<Sync) may be done on any channel for
exact synchronization with already-recorded material, 1500 Series recorders are availoble in
either console or portable coses. The console cabinet is 20=1/2" wide, 20-1/2" deep, and 28-1/2"
high, and 15 designed to rest on o table of 27" -29" haight. The portable cases are 20" x 15" x 10”
each. A vaoriety of heed configurations and deck options are available. Further information will
be wpplied upon request.

1900 Power Oscillator-Amplifier

This instrument supplies varioble-frequency power for driving tope recorder capston motors. Con-
verts any tape recorder with a synchronous capstan motor to variable speed operation. Output
rating is 150 volt-omperes. Frequency range of the internal oscillater 1s 30-120 Hz, and is stable
within 0.2% over on eight hour period. Any external oscillator may also be used as the frequency
source, The panel is o standard 19" x 7 relay rack ponel.
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Side vwiew of a P00 Series modular instrument.
facilitates interchanging and servicing.

Model 1504 tape recorder in portable cose,
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Mode| 8401 Bode ring modulatar,

Model 6552 Bode frequency shifter,
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THE BODE RING MODULATORS AND FREQUEMNCY SHIFTERS

Ring modulators and frequency shifters designed and built by Harald Bode have been widely used by

several important studios. These versatile signal modifiers are as valuable in processing natural

sounds as in transforming electronically generated material . The ring modulator is @ signal modifier

with two inputs and ane output. The output signal contains frequencies that are the sum and dif=
ference of the frequencies fed into the two inputs. The program input uses a squelch circuit that
automatically turms off the other, or carrier, input. This squelching function results in an ex-
tremely “clean” output signal, with no audible leakthrough. The frequency shifter (sometimes
called a Klangumwandler) alse has twe inpubs and one output, The sutput contains all of the
frequency companents of the program input, shifted in frequency by an amount equal to the fre-
quency of the carrier input, Both instruments are fully solid-state, and conservatively designed
for quiet, trouble-free operation. They conform to professional oudie eguipment standards and
may either be installed os part of @ conventional studio, or used in conjunetion with a Moog
Synthesizer or other integrated system. The R, A, Moog Co. manufactures the Bade instruments
using Mr. Bode's design and technical advice,

6401 Bode Ring Modulaotor

The output of this device is composed of the sum and difference frequencies of the two input sig-
nals. Unwonted sidebands are better than 30 db below the desired signel sutput, Carrier sup-
pressien without squelch is better than 45 db; with the squelch circuit on, the carrier suppression
is better than 75 db. Hum and noise are better than 40 db below maximum sutput level, Bath in-
puts are high impedance. The cutput impedance is 400 ohms, ond is fleating. A signal level of
one volt at each of the inputs results in a ene=volt cutput. The frequency response of the instru-
ment a3 a whole is + 2 db from 30 Hz to 20,000 Hz. The front panel is 19" = 3=1,2", standard
relay rack mounting. Front ponel features include a squelch threshold control, o sguelch on-off
switch, twa serewdriver bolancing adjustments, a pewer switch, and a pilot light. The entire
instrument 1s self-contained with & built=in power supply for 110 volts AC. All audic connec-
tions are mode ot screw=type terminal strips at the rear of the Tnstrument.

6402 Bode Dual Ring Modulator

This is o dwal channel version of the Model 8401, with completely separate channels, each with
two signal inputs and one output, Aside from the duplication of eireuitry, the Model 6402 has
the same features and specifications a5 the Model 6401,

6552 Bode Frequency Shifter (Klangumwandler)

The output of this instrument contains the frequencies of the program input, shifted by an amaount
equal to the frequency of the carrier input. The non-harmenie partials present at the output are
20 db or more below the desired signal level, and the rejection of the carrier and the unwanted
sidebond is better than 40 db, The carrier frequency range is 40-10,000 Hz. Both inputs are
high impedance. The output impedance is 400 ohms, and is fleating. A signal level of ane valt
at each of the inputs results in a one=valt output. All cudio connections are made at the rear
of the instrument by screw=type terminal strips. The front panel is 19" x 3-1/2", stendard relay
rack mounting. Front panel features include a switch for either subtracting or adding the carrier
frequency to the program spectrum, five screwdriver adjustments, a squelch threshold control, o
squelch switch, a power switch, and a pilot light, An auxiliary power supply of 20 volts ot 200
is required, and coan be supplied on a separate chassis.
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SPECIAL IMNSTRUMENTS AMD 3YSTEMS

In addition to standard Synthesizers and single-function irstruments, the R.A. Moog Co. designs
and manufactures special instruments to meet specific requirements. The list below is only o par-
tial cotaleg of instruments which have already been made to specification, and serves os an indi-
cation of the range of our capabilities. Yeour inquiry regarding any special instrument or system
will be amwered promptly and thoroughly .

Special systems assembled from standard instruments: Many special systems, designed to meet spe-
cific requirements, hove been assembled from standord Moog modular instruments, This includes

live performance instruments with switchable interconnections that eliminate the need for patch
cords.

Specially designed manwal controllers: Touch-sensitive keyboard and linear controllers, hand-
capacitfance Theremin-type antennas, and multi-function foot pedals are some of the contral de=
vices that can augment the capabilities of any of the Moog Synthesizers,

Pl'-l:il'gl'ﬂm]ng devices: Eight- and sixteen-channel sequencers, each channel producing three con=
trol voltages ond one trigger voltoge, have been built. A digital-to-analog interface for use with
conventional poper tope readers has also been designed and built.

Speciol performance eguipment: A complete system of sensitive, position-sensing antennas and re=-

lated cantral equipment was designed and built for John Cage's "Variations V", A system for syn-

chronizing performers during the playing of rhythmically complex music, through aural timing pulses
encoded on mognetic tape, was designed and built for composer Emmanuel Ghent.

Polyphonic composing and performonee instruments: A microtonal palyphonic performance instru-
ment was designed and built for the Mew York Research Group. This instrument has thirty-one in-
dependent oscillators per octave, seven octaves, and a special two-dimensional keyboard with 479
keys, Another microtonal polyphonic performance instrument with a touch-semsitive keyboard with
137 keys, is being built for jozz performer Gary David.

Live signal processing systems: Systems especially for the processing of instrumental and voice
sounds during performance hove been designed and built. Copobilities of these systems include
filtering, envelope reshaping, preduction of octoves, frequency modulation, and amplitude
modulation.

Systems for experimental and scientific epplicatioms: Because of the high accuracy and wide range
of standard Moog medular instruments, they can be used to goed advantage in scientific instrument-
ation. Virtually all classes of function generation and audie signal processing can be performed by

Moog equipment.

Design and installation of complete studios: We have designed and installed six complete compo-
sition studios to date, and have advised and worked on many more,

Mixers and mixing conscles: Mixers meeting the requirements of electronic music composers have
been designed and built. Seme include features such as voltage control and phetocell switching.
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PRICE LIST AMD TERMS OF PURCHASE

Single Function Instruments

fam Wolrage-Controlled Oscillatora. . vieeniennn. FEsssssEEsEEEEEEsEEEEEsans 3 270
#901-A  Oscillator Controller......... et PR T .
FO0T-B  Oscillarar, cvus s s e eeenrannsnnsesonanasanusnnssssanss tesssssensaes B 170
L S § 45
#901-D Varioble Waveform Output SHIg8 .« au e e rsssrannesssonnnensssssensense 5 125
fo02 WVoltoge-Controlled Amplifier. .o ieeieeerancisnsasnancsannsnss srsssss o 140
#9003  White Sound SOUMCE . . uurenerensrnnsraaransrsasnsaransssnsesssans veee § 8O
#3904  Voltage-Controlled Filter. e rseesensasssssssnsssssssssnassssssnes d 575
#204-A Voltage-Controlled Lowpass Filber. uuueeevencenssersansenrnssnonns v § 250
#904-B  Voltage-Contralled Highpass Filter....ouvueevsersensssnssncernonss eers § 250
FO04=C Filter Coupler. . uueuneuieesnronsuesionraesnssnassnssnssnsssssansonss $ 100
#905  Reverberotion Unit. .. ..uesesessransssarensrnnsssnsesnsesnssnsasnnnns § 100
fonz Fixed Filter Bank....oiuiiiississnnanasansnsnsassasnsassannsnanassnm § 380
#210 Power SUPPlYesasssaatssnsiassaasssaciatnsasissisnnannsannannsnnsss 5175
#an Envalope Ganerator,cscesesisstssrssssssisssmsssssssassansssssnnsns § 115
#912 Envelope Follower, .oooiiiiiiiserssrsssnsnsnsnsnsnsssnarsannnnannenem 3 130
914 Extended Ronge Fixed Filter Bank. ...vvvivsrcrnsssssssssnrsnnsnnnonesm 3 310
#o50 Keyboard Controller. . ou s ereeeieeneenrsnsnsnosernnnssasnsssssssssen § 580
#o55 Linear Controller. .vnrinniinnrncsnansans e T L
#984  Four-Channel Mixer......eeeeereseesneresscsnersnrenns . § 280
EM=1  Eight<Unit Rack Mount for 200 Series Modular Inshruments .. .vvvevrernnees 3 25
#1502  Two-Channel Tape Recorder. ...ovueevseerssnssncens beersreeasnraraness 31050
F1504  Four-Channel Tape Recorder. cuuuueeesronrssssssensnnsonsnsssnnssnsss $1850
#1900  Power Oscillatar-Amplifier. . vuverennenerens . i -1

#4401  Bode Ring Moduloter. . uueesseesssnssnnnsnansssssasssasssnnrsnnrsssn 3 435
#5402 Bode Duol Ring Modularor. . cveeeeessssssnsrnsesnnsssnsssnsssssensneee b 650
#6552  Bode Frequency Shifter. .uu sy eeesseseansnessssssnsssrsnnannsens . $1400

synthesizers

synthesizer | (Formerly colled "System A"}, . vuiiniiiiaireinsnnsnnnnsnsansonssne 52835
synthesizer Il (Formerly called "System B")..veiceiinniiennrinnnrannnnnnnansss 534345
Synthesizer 11l (Formerly called "System €™ ). i ireaiirresnrnnnssnnansnanusnessn $4190

Crdering Information

1. Terms of sale of standard Synthesizers and single~function instruments are: 509 with order,
and the balance on delivery. Purchases by rated institutions are paysble within thirty days from
date of invoice. Terms of payment for special instruments and systems will be arronged at the
time of sale.

2. All orders will be acknowledged promptly and an estimated delivery date will be given.

3. Unless the customer provides specific shipping imstructions, instruments and systems
welghing fifty pounds or less will be shipped by parcel post or United Parcel Service. Larger
systems will be shipped by truck for distances less than 500 miles, or by Air Express for greater
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distances. All shipping costs will be assumed by the purchaser.

4, The R.A, Moog Co. guarantees all of its instruments ogainst defects in materials and warkman=
ship for @ period of ene year. During this time, instruments believed to be defective may be sent to
the R.A. Moog Co. with tramsportation charges prepaid. The instrument will be serviced and re-
turned, uvsually within 48 hours, with return tronsportation chorges paid by the R, A, Moog Co. Af-
ter the one year period, instruments will be serviced ot @ nominal cost, and the return transporta-
tion charges will be paid by the instrument owner.

Field service is available in certain localities, ‘Write for details,

SPECIFICATIONS AND PRICES IMN THIS CATALOG ARE SUBJECT TO CHAMNGE WITHOUT MOTICE,

THE R.A. MOOG CO,

The R.A, Moog Co. waos founded in 1934 to engage in the design and menufacture of electronic
music instruments and related produets. The first stondord product waos the Theremin, an elec-

tronic musical instrument played by the free movement of the performer's hands in the space sur-
rounding it. In 1964, the first voltage=controlled, modular electranic music composition instru-
ments were introduced after several months of intensive collabaration with composer Herbert Deutsch,
Further collaboration and consultation led to the development of the present line of equipment, One
swch gccasion for collaboration was o three-week electronic music composition workshop, conducted

by the R.A, Moog Co. during the summer of 1945, Twelve composers attended, half of whom now
have their own studics ond are active in the field, This large=scale collaboration between com=

posers and instrument manufacturer is unique in the history of electronic music instrumentation.,

A staff of ten skilled fabricators, assemblers, technicions, and engineers perform virtually all of
the design, construction, and testing of the Moog Synthesizers on the premises of the R, A, Moog
Co. This direct control ever manufacturing is assurance that every Moog Synthesizer is built ta

the high stondards of the R.A, Moog Co. Becouse of this, the R.A. Moog Co. is able to guarantee
its products for one year against defects of material or workmanship. For routine servicing, main-
tenance instructions are provided, and the service department of the R, A, Moog Co. is prepared

to repair imstruments within 48 hours after receipt,

Extersive equipment demonstration ond consultation is available at the electronic music studio
maintained by the R.A. Moog Co. for its educational affiliate, the Independent Electranic Music
Center, Inc. Interested composers are invited to write or phone (607-387-6101) for an oppeintment.
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COMMENT

After close to two years experience with o comsidersble number of the Moog components, we find them ex-
tremely valusble and wseful compenents of our electranic music equipment. They complement in function
very well bath our standard hardware ond speciolized items of aur awn design.

Lejoren Hiller, Director, Experimental Music Studia, University of [linois

The B, A&, Moog Co. equipment is ina class by itself. | would not know where ta turn withaut it. Using
Moog equipment is the anly way on electranic composer can really function without the constant services
of an electronic technicion,

Arthur B. Hunkins, Director, Electronic Music Studie, The University of Marth Caoraling at
Greasnsboro

The R.A. Maoog Co. equipment in our loboratery is of inestimable volve. Its flexibility ond copabilities
delight all wha use it. We would not wish te be without it. | recommend it as essential equipment in
any electronic music studio or labaoratory .

Emerson Meyers, Director, Electronic Music Laboratory, Catholic University of America

The compactness, flexibility, and high quality of electronic engineering of the Moog instruments are
odmirable. The sound variety and contrallability in these instruments, cccupying small spoce and cost-
ing relatively little, make them ideal for the composer's private sound stedia,

Alwin Mikelais, Director, Alwin Mikelois Dance Company

| find the Moag equipment to be among the best conceived ane could posibly imagine. It has the ad-

vontoge of combining extreme precision, direct manipulation, perfect technical realization, and very

useful compactness. It is @ model of what | think will be developed as the "instrument of the futere."
Henri Powsseur, 5Slee Professor of Composition, Stake University of Mew York at Buffalo

What impresses me most obout Meeg's equipment and design is its immediacy fer the composer. | Find
I respond to it the way | would to an instrument | want to learn to play,
George Rechberg, Directar, Electranic Music Studia, University of Pennsylvania

The instruments designed by R, A, Moog are, to my mind, the anly available instruments for electranic
composition which equal in subtlety and “presence” the saunds of live instruments. The flexibility ond
virtwally unlimired pessibilities of combination and recombination of the various components make these
instruments unique in the field of electronic music, Dr. Moog's invention make possible sounds and
techniques of compaosition that ere sure to move electronic music out of the realm of essterica and into
the larger world of the general concert-going publie.

Andrew Rudin, Composer, Electronic Music Studio, Philodelphia Musicol Acodemy

Even with my comparatively limited experience with the electronic equipment designed and built by
R.A. Mocg, | am happy to report that | found it highly respamsive to my musical demands, and stimu-=
lating = yes, even inspiring — to my musical imoginatisn. It is a fascinating instrument, the tatal
passibilities of which won't be topped for a long time.

Albert Tepper, Acting Chairman, Department of Music, Hafstra University

In my opinion the electronic music equipment designed and built by the R.A. Moaoag Co. is the best a-
voilable on the market; not only is the design work both original ond practical but the comtruction is
l:nb'.rl'uu!.l:.r of wery high gualiry.
Raymend Wilding-White, Director, Studio for Experimental Music, Cowe Insbitute of
Technolagy

The high quality craftsmanship of Moog electronic music compasition instruments lets me concentrate
on compositional problems — there are no maintenance heodoches.
Edward Zojda, Compaser, Chicogo
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