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1.1 Product Description

The ARP OMNI-2 offers the unique combination of
polyphonic tone sources and the versatility of synthe-
sizer sound modification. Separate string and syn-
thesizer sections allow orchestral and symphonic
sounds simultaneously. The total variability of the
synthesizer section permits such sounds as brass,
piano, and clavinet without single note limitations.

The string, bass and synthesizer sections have separate
outputs located on the rear panel. ARP’s now-
famous systems interface applies to this product
as well. The OMNI -2 can accept external effects or
output its own signals to other instruments. The
computer-grade switching mechanisms are fast and
reliable.

1.2 Specifications
l. Controls

A. String Section
1. Instrument Selection Switches

a. Violin (4')
b. Viola (8')
c. Cello (8
d. Bass (16°)

2. String Envelope Controls
a. Attack Time
b. Release Time

B. Synthesizer Section
1. Synthesizer Waveform Switches
a. 4’and 8’
2. Single Trigger Switch
3. Voltage Controlled Filter

a. VCF Freq

b. Resonance

c. ADSR depth

d. LFO depth

e. Pedal & Acc. depth

b

LFO Speed Slider

5. Synthesizer Waveforms
a. Sawtooth

b. Dynamic Pulse

6. ADSR
a. Attack Time
b. Decay Time
c. Sustain Level
d. Release Time

C. Bass Voices
1. 8'and 16’ (monophonic)
2. Staccato

D. General Controls
1. Master Volume

2. Bass Volume
3. String/Synthesizer Mix
4. Hollow Waveform Switch
b. Chorus Phaser Switch

Il.  Outputs

—— A. Main Outputs (switchable, high or low)
1. High Level XLR 100 ohms, 1VPP
D.C. coupled
2. Low Level %" phone, 720 ohms,
200mVPP D.C. coupled
—— B. Synthesizer, Strings, Bass
1. High Level %'" phone, 600ohms D.C.
coupled 2VPP

—— Can be used simultaneously for discreet
stereo effects.

C. Systems Interface

1. Upper Gate Output: Tini D Jack;
0, +10V

2. Trigger Output: Tini D Jack; 0, +10V
pulse, 2 microsec. duration

3. Lower Gate Output: Tini D Jack; 0O,
+10V

4. VCF CV Input: Tini D Jack; 10V
max. input

I11.  Miscellaneous

A. Keyboard
1. Four octave keyboard, split for bass
voices at one and a half octaves from
low end

B. Pedals
1. Filter control pedal for foot control of
filter brightness
2. Volume control of all outputs (except
bass)

C. Sustain Switch
1. Foot Switch works like sustain pedal
on piano

D. Materials
1. Steel chassis
2. Leather endblocks
3. Glass-epoxy circuit boards
4. Industrial-grade electronic components
and controls

E. Weight: 39% pounds




The OMNI -2’ tone generator circuitry consists
of a master oscillator at 500 kHz., which drives a
large scale integrated circuit top octave divider. The
top octave divider produces the highest twelve tones
in the instrument. Frequency dividers derive the
remaining pitches from the top octave divider. The
squarewave outputs of each divider are waveshaped
to a sawtooth form (the waveform enhancement
alters the waveshape to a differentiated squarewave).

The tones from the waveform generator are fed to
transistor gating arrays which route the signal to the
string section and the synthesizer section. The trans-
istor gating arrays are ‘keyed’ on by an RC circuit
connected to each key. The release time of each
key (how long the note remains after a key release)
is determined by the release capacitor on each gating
input.

The outputs of all the gating arrays are summed and
routed to the string section and the synthesizer
section.

The String Section consists of three parallel phase
shifters which modulate the sawtooth waveforms
from the gating circuits. The phaser outputs are
processed through a Voltage Controlled Amplifier
to control the attack characteristics. (The release
is controlled by the release capacitor on each gating
circuit).

The Synthesizer Section processes the gate outputs of
the arrays through a Voltage Controlled Filter and
Voltage Controlled Amplifier, both of which are
controlled by an ADSR Envelope Generator. The
synthesizer output can be routed through the string
section phasers when the Chorus Phaser Switch is
selected. The speed of the phasers is reduced when
the Chorus Phaser is selected. The outputs of the

3.1 Upper Voicing Board

GENERAL: The Upper Voicing Board contains the
Master Oscillator, Top Octave Divider |.C., Frequency
Dividers, Wave Shaping for tones C7 through C4,
Keying Circuits for keys 21 through 49 and six of the
ten Gate Circuit |.C.’s. The remaining Wave Shaping,
Keying Circuits and Gate |.C.’s are located on the
Lower Voicing Board. (Note: There are two sche-
matics for this board.)

string section and the synthesizer section are summed
together in the Mix Circuitry and routed to the
output of the instrument. Separate outputs are pro-
vided for stereo effects.

The Bass Voice Section and the String Bass and
Cello Voices derive their frequencies from the 8’
pitches that come from the frequency dividers
(before the waveshaping circuit). These square
wave tones will represent the first 20 notes on the
keyboard and are separately processed through a
monophonic low note priority bass circuit. Once an
8’ pitch has been selected, it is divided again to pro-
vide a 16’ pitch.

The String Bass and Cello single note pitches (8" and
16’) are processed through the phaser and are mixed
with the String Voices at the String VCA.

The Bass Voice single note pitches (8" and 16’) are
processed through their own preset synthesizer and
envelope section to provide a distinctive sound
different than the String Bass Voices. Furthermore,
their preset dynamics can be altered by the Staccato
Bass Voice Switch. Its output can be taken directly
at the Bass Output Jack; otherwise it is mixed at
the Main Output.

The amplitude of the String Bass Voices and the Bass
Voices (8" and 16’) are controlled by the Bass Vol-
ume Slider.

The Synthesizer Section can be selected (via single
trigger switch) to be triggered only on the first key
depression. This will allow the strings to be played
without retriggering the Synthesizer Envelope
Generator.

3.1.1 MASTER OSCILLATOR AND TOP OCTAVE
DIVIDER

(Refer to Upper Voicing Schematic, sheet 1 of 2.)

L1 and Q1 produce a 0 to -15 volt sine wave at
approximately 500kHz. The frequency of the oscil-
lator can be varied by adjusting the core of the coil
(externally accessible). Z1 buffers and squares the
waveform from the Master Oscillator and supplies it
to the Top Octave Divider, Z2. Z2 is a LSI (Large
Scale Integrated Circuit) divider which produces the

O
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MIX CONTROL:

ATTACK:

).

Determines

attack of

MASTER VOLUME: Determines the overall
volume of the mixed output.

LFO SPEED: Varies the frequency of the
Low Frequency Oscillator.

Determines the balance of
the string voices and the synthesizer voices.

BASS VOLUME: Determines volume for syn-
thesizer bass voice and string bass and cello.

string

RELEASE: Determines the final release time
of the string section (also affects synthesizer
release time).

BASS and CELLO: Selects bass string pitch
ranges (low note priority, lowest octave and a

1

11
12

VIOLIN and VIOLA: Selects pitch range of
upper strings.

SYNTHESIZER 8’, 4’: Selects the synthesizer
sections’s pitch range.

BASS VOICE 8’°, 16’: Selects the bass voice
pitch range and disables the synthesizer 8" and
4’ voices in the bass range. If upper keys are
played with bass, synthesizer will sound in
bass range.

STACCATO: 8" and 16’ bass have preset
envelope and filter characteristics. This
switch provides a shorter bass decay.

CHORUS PHASER: Routes the synthesizer
output through the string sections’s phase
shifters and reduces the phase shifter’s speed.
(When this switch has been depressed, the syn-
thesizer output appears on the string output
as well.)
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HOLLOW WAVEFORM: Alters waveforms
produced by the OMNI-2 to a hollow-like
(square) sound.

SINGLE TRIGGER: Allows synthesizer to be
triggered only on first key depression.

ADSR ENVELOPE GENERATOR: Deter-
mines the attack and decay sound character-
istics of the synthesizer section.

VCF FREQ: Sets the initial frequency cutoff
point of the Voltage Controlled Filter.

RESONANCE: Sets degree of VCF resonance
(“wow'’ effect).

ADSR into VCF: Determines brightness of
the synthesizer section.

LFO into VCF: Determines depth of tremolo.
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20
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; BASS ~———— CELKO —— VIOLA

VIOLIN

VOLUME PEDAL:
outputs except bass.

PEDAL & ACC into VCF: Determines range
of external pedal or accessory input.

SUSTAIN FOOT SWITCH: Sustains all notes
when foot switch is depressed (regardless of
release slider settings).

FILTER PEDAL: Used to connect a pedal to
the VCF cutoff.

Sets volume for all

UPPER & LOWER GATE OUT and TRIG
OUT: Used to interface with other synthe-

VCF CV IN: Connected to the VCF control!
input so that VCF may be controlled by ex-
ternal sources such as the ARP Sequencer
or Sample and Hold outputs, etc., for special
effects.
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highest octave (square waves) of the instrument
(C6-C7).

3.1.2 DIVIDER AND WAVE SHAPING CIRCUITS
(Refer to Upper Voicing Schematic, sheet 1 of 2.)

The square wave outputs from Z2 are supplied to the
clock inputs of CD4520BE divider chips (Z3-Z7)
which produce square waves for each key. The
square wave outputs of the CD4520BEs are buffered
by inverters Z9-Z16.
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TYPICAL WAVESHAPE CIRCUIT
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The square wave from inverters Z29-Z13 and from Z2
are differentiated by capacitors C17-C49 (values are
selected for each frequency). CR1 through CR41
clip the negative portion of the differentiated square
wave resulting in sawtooth shaped waveforms. By
altering the DC bias (P6-7, Waveform Control Bus)
some_of the negative portion of the differentiated
waveform is permitted to pass through diodes CR1-41
when the Waveform Enhancement is selected resul-
ting in a “hollow” type sound.

3.1.3 KEYING CIRCUITS
(Refer to Upper Voicing Schematic, sheet 2 of 2.)

Each key contact (P7-5, P7-4, P7-3, etc.) is connected
to a 22uf electrolytic capacitor through a 470ohm
resistor. The capacitor is normally charged to O volits
(The negative side of the capacitor is at -15 volts.).
When a key is depressed, the capacitor is discharged
to -15 volts. The time the capacitor takes to recharge
to O volts sets the release time of each note and can
be varied by the release slider (R31) on the String
Control Board. The key voltages produced for each
key (indicated by letter KV) are supplied to two gate
circuits; one for 8’, one for 4'.

3.1.4 GATE CIRCUITS
(Refer to Upper Voicing Schematic, sheet 2 of 2.)

There are a total of ten gate transistor arrays (TDA
470) in the OMNI -2 which gate signals from the

tone generator sections to the output section. Each
Gate has ten transistors (on a common substrate)
with common collectors and bases. The emitters
serve as the inputs to the devices. Five of the arrays
are used for 4’ pitches and five for 8’ pitches. There-
fore, one key controls two gate chips at a time

(4" and 8°).
OUTPUT
KEY
CONTACT

BUS
ROD TDA470
TRANSISTOR
ﬁ ARRAY
/I\ SAWTOOTH
WAVE (TONE)

STRING \

RELEASE A

CONTROL SUPPRESSION
TRIGGER

TYPICAL KEYING & GATING CIRCUIT

The Upper Voicing Board contains three 4’ gate
arrays and three 8’ arrays; the remaining arrays
are on the Lower Voicing Board. All of the arrays
have the base pin (7) grounded. Each of the saw-
tooth waveforms are supplied to an emitter through
a 100Kohm resistor (e.g. Tone G 4 is supplied
through resistor pack Z30 pins 5 and 6 to pin 12 of
Z31.). Keying voltages (denoted by KV) are supplied
to the emitters also through 150Kohm resistors (e.g.
KV21). As long as the keying voltage is at or near 0
volts, the transistor remains off. When a key is de-
pressed, the keying voltage drops to -15 volts, which
turns on the transistor in the array and permits the
signal to pass to the collector of the array and out
to the mixing circuitry (e.g. from pin 12 of Z31 to
pin 14).

3.2 Lower Voicing Board

GENERAL: The Lower Voicing Board contains
the Bass Low Note Priority circuitry, 4’ and 8’ Mixing
circuitry, Gate Sensing circuitry, Suppression Trigger
circuitry, 8 and 16’ Bass circuitry, Keying circuits for
keys 1 through 20, Gate circuits for tones C2 through




G3, and Waveshaping for tones C2 through G3.

3.2.1 WAVE SHAPING, KEYING AND GATE
CIRCUITS

(Refer to Lower Voicing Schematic, sheet 1 of 3.)

The Wave Shaping, Gating and Keying circuits on this
board are a continuation of the circuits on the Upper
Voicing Board. See sections 3.1.2, 3.1.3 and 3.1.4
for detailed descriptions.

3.2.2 BASS LOW NOTE PRIORITY CIRCUIT
(Refer to Lower Voicing Schematic, sheet 2 of 3.)

The 8’ and 16’ Bass section of the OMNI-2 is single
note, low note priority. The Bass Section covers the
lowest octave and a half of the keyboard (Keys 1
through 20). The release time of the Bass Section is
fixed, the release control on the front panel has no
control over the Bass Section. Unlike the 4’ and 8’
polyphonic tones, the Bass Priority Circuit receives
and generates only square waves.

The function of the Bass Low Note Priority circuit is
to route the square wave of the lowest note depressed
(only) in the Bass section to the 8’ and 16’ Bass Wave
Shaping circuits (through CR41-60) for processing.
The Bass Wave Shaping circuits are monophonic; they
may only accept one waveform at a time.

Square wave tones C2-G3 are routed from the Upper
Voicing Board frequency dividers to one input of a
three input nor gate for each key (Z33-Z39). The
outputs of these nor gates are inverted square waves
only when the other two inputs are a logic 0 (e.g.
Z33B pin 6 is a square wave only if pin 4 and pin 3
are at logic 0.).

The “enable’ input of the three input nor gates (e.g.
Z33B, pin 3) will always be a logic 0 (-15 volts)
provided no keys are depressed to the left of the
circuit under examination.

When a key is depressed, -15 volts from the bus rod
discharges a 1uf sustain capacitor through keying
transistors (Q1-Q20). (e.g. Key 2, P1-12 discharges
C42 through R7, Q2 and CR63 to -15 volts on key
depression.) When a key is released, the voltage on
the capacitor is allowed to charge back to O volts
through a 3.3Mohm resistor (e.g. R5). This keying
voltage is routed to an input of the three input nor
gates (e.g. Z33B, pin 4). Thus the keying voltage
permits the square wave to be transmitted from the
input of the three input nor gate to the output
provided that (A) the keying voltage is less than -7.5
volts and (B) the enable input is a logic 0 (indicating

no lower keys are being played).

The keying voltage is also processed through a COS-
MOS inverter (Z45-Z47) and a nor gate (Z233-Z47)
to transmit serially a logic 1 state to all keys higher
than the one depressed.

®
0
0
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0/1
0
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logic 1, goes to 0 on
key depression. [

E’ASS LOW NOTE PRIORITY CIRCUIT

The output of the three-input NOR (B) will be a
square wave only when the Enable (A) input is a logic
0 (-15 volts). Also note that when this occurs, all
audio signals to the right will be prevented from being
processed—hence, low note priority.

NOTE: All logic gates in the Bass Low Note Priority
Section are COSMOS (Complimentary Symmetry
Metal Oxide Semiconductor) devices.  For this
particular application, they are operated between
ground and -15 volts. Therefore, a logic 1 is any
voltage between ground and -7.5 volts, logic O is any
voltage between -7.5 volts and -15 volts.

The release time (decay time after the keys are
released) is fixed at about one second, however, an
additional charge path is provided through the 3.3K
resistor and the diode to S2 for those keys previously
depressed to shorten any residual release time left
on that note. Q1-Q20 are off when no keys are
depressed.

3.2.3 BASS KEYING VOLTAGE
(Refer to Lower Voicing Schematic, sheet 3 of 3.)

The T point of the Bass Keying Reference Generator
supplies a voltage to the bass of Q1-20 of the Bass
Low Note Priority Circuit which is at least three
diode drops higher than the keying voltage supplied
to the Lower keyboard bus rod (P1-14). The diode
drops are created using CR114, Q30 and CR113.




This insures that Q1-20 will be biased ON regardless
of the bus voltage which decreases as more keys are
depressed.

3.2.4 GATE DETECTOR CIRCUITS
(Refer to Lower Voicing Schematic, sheet 3 of 3.)

There are two bus rods in the OMNI—2, one for
the lowest 20 keys, one for the upper 29 keys.
Splitting the bus rod in this manner permits a bass
envelope (Bass AR) to be developed separately from
the higher keys and allows independent synthesizer
control.

The voltage source for the upper bus rod (P1-1) is
through R130 and CR107. When an upper key is
depressed, comparator Z52B switches from minus
15V to approximately 0, which in turn passes
through Z4 to J11-3 via CR102 or directly to pins
4, 11. For example, if the Bass Enable input at
J27-5 is HIGH (Bass Voice 8 or 16’ has been sel-
ected), the upper gate voltage is fed through Z4 via
pins 4, 11; Z4 prevents the other path from CR102.
If the Bass Enable input is LOW, the path for the
upper gate voltage is via CR102 to pins 2 and 9 of
Z4. In this condition a lower gate voltage (0 volts
when a lower key is depressed) will also appear at
pins 2 and 9 as CR101 provides the lower gate
voltage input. Since the upper gate voltage (logic O
at J11-3) is the input to trigger the ADSR, when a

Bass Voice Switch is selected, the ADSR will not
trigger when a lower key (first 20 keys) is depress-
ed.

NOTE: The CA339E (Z52) is an open collector
output comparator. When the inverting input (-) is
more negative in voltage than the noninverting (+)
input, the output fs open, the voltage is determined
by external “pull up” resistor circuits or networks.
This device is not a standard op amp, it is a special-
ized comparator (no feedback).

3.2.5 8" and 16’ BASS WAVE SHAPING
(Refer to Lower Voicing Schematic, sheet 3 of 3.)

The single square wave from the Bass Low Note
Priority Circuit (U2) is buffered through Z51A and
gated through a “VCA’ made up of CR105, R112
and C77. The Bass AR voltage (J11-8) is O volts
when no keys are depressed and drops to -15 volts
when a key is depressed. This voltage sets the bias of
CR105 to clip the square wave on the output of
Z51A. As the AR voltage drops from ground, the
amplitude of the square wave increases. C77 AC
couples the square wave to an emitter follower (Q21)
and the 8’ Bass Wave Shaping (R116, C78, R117,
C79, Q22). The base and emitter of Q21 are biased
the same (+7V). This means that only the differen-

tiated rising edge of the square wave will bias Q21 on,
thus clipping off the falling edge of the square wave.
The sawtooth waveform on the emitter of Q21 is
altered and resonated by Q22 and used for the string
bass and synthesizer bass signal. The 16’ Bass Wave
Shaping accepts the buffered 8’ square wave from
Z51A and divides the frequency in half (Z49).
CR106, R119 and C80 are the “VCA" for the 16’
Bass circuit. Buffer and filtering are provided as with
the 8’ Bass (Q23 and Q24).

3.2.6. WAVEFORM CONTROL
(Refer to Lower Voicing Schematic, sheet 3 of 3.)

The Waveform Control sets the bias point of the
clipping diodes in the Wave Shaping circuits for each
key. When the output of Z53 is 0 volts, sawtooth
waveforms are produced. When the output of Zb3 is
+15 volts, the “hollow’ sound is produced. J11-6is
ground when the Waveform Enhancement switch is
off, +15 volts when the switch is on. CR107 provides
a little extra voltage to the output when the input is
+15 volts since the op amp cannot supply more than
about +13.5 volts by itself.

The Lower Bus Trigger Detector circuit and Lower
Bus Gate Detector circuit are equivalent to the Upper
Bus circuitry. CR112 is the lower bus voltage source,
R150 creates the voltage difference for the lower
bus trigger on key depression.

The Upper and Lower Buss Triggers (Z5A, Z52C) are
combined on the base of Q27 and supplied via Q26 to
the pulse drive circuit and sustain bus. The sustain
bus is the common discharge path for the keying
capacitors for each key. The trigger pulse rapidly
discharges any keying capacitor not being played to
prevent notes from running together when the
release slider is at maximum.

3.2.7 BASS ONE SHOT

The Bass One Shot provides a single pulse on the first
Bass key depression. It is used to develop the Bass
ADR. When a bass note is selected, a positive going
pulse is fed to Z51C-12, which in turn produces a
positive going pulse on the output of Zb1D-4. The
pulse width is determined by R185, R183, and C99.

3.2.8 4" AND 8' SUM

(Refer to Lower Voicing Schematic, sheet 3 of 3.)
The outputs of the five 4’ and 8 gating transistor
arrays (TDA470) are summed in the 4' and 8 Sum

circuits. Formant filtering is provided to voice the
instrument.

The 4’ Poly Sum (J11-16) and 8’ Poly Sum (J11-2)




are routed to the inputs of the String and Synthesizer
sections of the OMNI-2.

3.3 String Control Board

GENERAL: The String Control Board contains the
String AR Envelope Generator, AR Suppression, AR
Squelch and String Voice Selection circuits. The AR
Suppression forces the AR to release fully between
key depressions, yielding the proper string attack
times. The AR Squelch forces the release time of the
AR to be the same as the release time of all the key
capacitors to be tracking the audio level from the
String Voice Selection.

3.3.1 STRING VOICE SELECTION

(Refer to String Control Board Schematic.)

Z1 is a COSMOS Quad Switch which selects the four
pitch ranges: 4’ and 8’ polyphonic and 8" and 16’
bass. Z3A sums the four pitch ranges and routes
them to the Phaser Board. Z2 (pins 3, 4 and 5)
permits the Synthesizer section to be summed with
the String signals and for processing through the
Phaser Board. Pins 1, 2 and 13 disable the String AR
when no string voices are selected.

3.3.2 STRING AR AND AR SUPRESSION
(Refer to String Control Board Schematic)

The String AR Envelope Generator produces a
control voltage which controls the gain of the String
VCA on the Synthesizer Control Board. C15 is the
integrating capacitor and is normally at O volts when
no keys are depressed. When a key is depressed, the
gate signal on Z4A pin 6 changes from -15 volts to
0 volts. Comparator Z4A's output changes to -15
volts which charges C15 down toward -15 volts at a
rate determined by the attack slider. When a key is
released, the -15 volts is allowed to discharge through
R37, 38 and 39.

When a key is depressed, Q3 momentarily turns on to
initially discharge C15 to 0O volts if any voltage
remains from previous key depression.

3.3.3 AR SQUELCH
(Refer to String Control Board Schematic.)

Z4B monitors the audio signal from Z3A in the String
Voice Selection circuit. C10 integrates the output of
Z4B and supplies it to Z4C. The output of Z4C is
low (-15V) as long as an audio signal is present which
reverse biases CR11 and prevents the AR from dis-

charging faster than the decay of the audio signal.
3.3.4 ADSR BLANKING

The ADSR blanking provides a pulse to the ADSR
circuit on the Synthesizer Control Board which
prevents the ADSR from triggering when the foot
pedal is released.

Synthesizer Control Board

GENERAL: The Synthesizer Control Board contains
the Synthesizer Voice Selection, Low Frequency
Oscillator, Synthesizer Voltage Controlled Amplifier,
String Voltage Controlled Amplifier, final Output
Mix and Bass AR Envelope Generator.

3.4.1 LOW FREQUENCY OSCILLATOR
(Refer to Synthesizer Control Board Schematic.)

The LFO produces a triangle and a square wave
output in a frequency range from about .1Hz. to
20Hz. Z4B and C11 are an integrator which charges
from current passing through R45. Z4A is a hystere-
tic switch whose output switches from -15 volts to
+15 volts when the output of Z4B reaches +5 volts.
This then reverses the direction of current through
R45 and the rate control (R44) and thus the direc-
tion of integration at the output of Z4B. When the
output of Z4B reaches -5 volts, the output of Z4A
switches back to -15 volts and the cycle repeats.

3.4.2 SYNTHESIZER VOLTAGE CONTROLLED
AMPLIFIER

(Refer to Synthesizer Control Board Schematic)

The Synthesizer Voltage Controlled Amplifier atten-
uates signals from the output of the VCF. The gain
of the VCA is determined by the amount of current
supplied to the differential pair Z2A, B. The ADSR
output is connected to the control input (pin 3, Z2)
via P12 pin 10. The control rejection trimmer (R14)
minimizes the effect of control voltage changes on
the output of the VCA by balancing the current
through Z2A and Z2B.

3.4.3 STRING VOLTAGE CONTROLLED
AMPLIFIER

(Refer to Synthesizer Control Board Schematic.)

The string Voltage Controlled Amplifier is the same
circuit as the Synthesizer VCA except that it is con-
trolled by the String AR Envelope Generator instead
of the ADSR.




3.4.4 VOLUME/MIX AMPLIFIER

(Refer to Synthesizer Control Board Schematic.)

The Master Volume Control (Z5A) is used to set the
output level of Strings, Synthesizer and Main Output.
Z5A-1 provides a 0 to -10V control voltage,
depending on the position of R22, Master Volume
Control Slider. The source of the negative control
voltage is from a (+10V) voltage divider found on the
Bass Board (at J15-4) which supplies Z5A via R37,
100K resistor. The voltage divider can be interrupted
if the volume pedal (commonly called Filter Foot
Pedal) is connected. The result is a variable voltage
source supplied to Z5A. It should be noted that the
Volume/Mix control does not affect the level of the
Bass Voice Output.

R23 (Mix Control) attenuates the level of the Strings
or Synthesizer before it enters the Main Output Mixer
(see Bass Board schematic).

3.4.5 SYNTHESIZER VOICE SELECTION

(Refer to Synthesizer Control Board Schematic.)

The pitch range push buttons, 4’ and 8’ Synthesizer
route the audio through Z1 to the VCF input on the
Synthesizer Control Board®*. CR5 and CR6 disable
the audio output of the first 20 notes of the
polyphonic tone gates (TDA470’s) when the 8" and
16’ Bass voice pitch ranges are selected.

*The 8" and 16’ Bass voices are routed to the Bass
VCF via P15-2 and P15-3 respectively.

3.5 Synthesizer Board

GENERAL: The Synthesizer Board contains the
Voltage Controlled Filter, ADSR Envelope Genera-
tor, ADSR Gating and Gate and Trigger Output
Processing circuits.

3.5.1 VOLTAGE CONTROLLED FILTER

(Refer to Synthesizer Board Schematic.)

The two pitch ranges, 4° and 8’ Polyphonic are
summed and voiced on the audio input of the VCF
(pin 1, M1). M1 is a 4075 Low Pass Voltage Control-
led Filter. It has a cutoff of 24 dB/Octave and has
a manually variable Q (resonance). The filter
accepts negative control voltages (-1 volts/octave)
on pin 4 to control the filter cutoff point. Z1B sums
and inverts external voltages which control the VCF.
R22, the CVR (Control Voltage Reset) trimmer,
prevents control voltages from affecting the audio
output (pin 10). The output of the VCF is routed
to the Synthesizer VCA via J12, pin 5.

3.5.2 ADSR GATING
(Refer to Synthesizer Board Schematic.)

To “start’”” the ADSR Envelope Generator, the output
of Z3A-3 must change from o volts to -15 volts
(Logic 1 to Logic 0). Two signals must be sent to the
ADSR Gating to set up this condition: the Upper
Gate and Pulse Drive. The Upper Gate (J12-11) is -15
volts when no keys are depressed and goes to ground
(Logic 0) when a key is selected. It is called the
Upper Gate because if the 8’ or 16’ Bass Voice is
selected, no change will appear on J12-3 when lower
keys (1-20) are depressed. This means that for the
above mentioned condition, the lower keys will not
initiate the ADSR. When Z4B-4 goes to Logic 0, the
RS flip-flop made up of Z4C and Z4D will be initia-
ted—causing Z3A-3 to go to Logic 0 (-15 volts). This
starts the ADSR cycle. Z3A-3 will remain at Logic O
as long as a key is held.

The Pulse Drive is used to interrupt the logic level of
Z3A—which will restart the ADSR. The Pulse Drive
occurs every time another key is depressed (multiple
triggering). But if the Single/Multiple input (J12-14)
is +15 volts, the Pulse Drive input will have no effect
on the condition of Z3A. Therefore, the ADSR will
only be initiated on the first key depression.

3.5.3 ADSR

The ADSR Envelope Generator circuit provides a
negative going DC voltage to control the VCF cutoff
and the VCA.

ATTACK: When the output of Z3A changes from
high to low, -15 volts is applied through CR2 and
R46 to the noninverting input of follower Z2.
During the attack mode, Q4 is off and R45 is discon-
nected from ground. Z2 directly follows the voltage
on pin 3 and applies -15 volts through CR6, R52 to
charge integrating capacitor C13 down.

DECAY AND SUSTAIN: Z1A is a buffer amplifier
following the voltage on capacitor C13. When the
output of ADSR voltage approaches -10V, Q2 begins
to turn off and R35 lowers the voltage on pin 13 of
Z3D. Z3C and Z3D is a bistable latch. When pin 13
falls below the threshold of the nand gate (about
-7.5 volts) the output of Z3C changes from high to
low applying -15 volts from pin 10 of Z3 through
CR4, R38 and CR3 thus holding Q2 off. Q4 now
turns on and the voltage divider consisting of R45
and R46 establishes the Sustain Level. CR6 is now
reverse biased and capacitor C13 discharges through
R51 and CR5 to the level at Z2 pin 3.

RELEASE: When the gate voltage is removed, Z3B
goes low which turns on Q6. The remaining voltage




on capacitor C13 discharges through R53, R50 and
Q6 to ground. The output of Z1A is applied to the
input of follower Z2 through R59 therby preventing
the sustain and decay charge paths from affecting the
release time. Qb5 and Q7 permit the release slider
setting on the front panel to be overridden when the
sustain footswitch is depressed. Pulse Drive input is
disabled by ADSR Release Control pulse which
occurs whenever the footswitch is released.

3.6 PHASER BOARD

GENERAL.: The Phaser Board contains three
identical parallel Phase Shifters each modulated by
Low Frequency Oscillators. The Phasers are chiefly
responsible for the orchestral string effects of the
OMNI-2.

Z101A, Z104B, Z101B and Z102 form a low fre-
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quency oscillator (LFQ). This circuit differs from
our standard LFO because Z102 (integrator) is driven
direct from Z101B and Z104B, instead of Z101A.
A 10VPP triangle waveform at Z102 is rounded to
a 1.2PP sinewave by diodes, CR101 and CR102 and
fed to Z103A. Z103A is used to modulate the fre-
quency of Z106, a high frequency square wave
oscillator.

Two square wave clock pulses (180 degrees out of
phase) from Z106 are used to phase shift incoming
audio signals entering pin 2 of Z105 (analog delay
line), with outputs at pins 5 and 6. C105 adds one
pole of low pass filtering to eliminate the residual
high frequency clock superimposed on the output.
C110 AC couples the signal into the two pole active
low pass filter which further eliminates any high
frequency clock signal. The outputs of the three
delay line sections are mixed and amplified by Z1B
and associated resistors.

SUMMMING AMP QUTPUT

3.7 BASS VOICE CIRCUIT

This circuit contains a preset Bass Voltage Controlled
Filter, Envelope Generator, String and Synthesizer
VCA, and the Main Output Mix Amplifier.

3.7.1 BASS VCF

The Bass Voltage Controlled Filter, comprised of
Z4A, C6, Z4B, and C7, form a two pole low pass
filter. The Bass Waveforms (8’ and 16’) are summed
in on J15-2 and J156-3. Z4A and B act as voltage con-
trolled resistors, whose transconductance is control-
led by the voltage at the gates. The initial conduction
(or the initial cutoff frequency) is regulated by a
closed loop stabilization circuit, comprised of Z3 and
ZAC. However, the dynamic operation of the filter
cutoff frequency is controlled by the application of
positive envelope control voltage at the bass of R38.
The Bass VCF output (typically about 1.5VPP at
Z6A-7) is fed to the main output via J33. If the Bass
enable line (P27-5) is low, the Bass VCF signal is
shunted to ground via Z5B. It should be noted that
if the Bass Jack (J33) is used, the Bass is disconnected
from the Main Output.

3.7.2 BASS ADR

Z1 (CD4007) is used as a switch for selecting

certain charge and discharge paths for C1, the en-
velope storage capacitor. For example, the One
Shot (P27-1) provides a positive going pulse for every
bass key depression, and is used to charge C1 via
R11 (10K resistor). After the one shot, the dis-
charge of C1 is through R10 or R10 and R9 when the
Staccato switch is selected. |If the Staccato switch
is selected, the voltage on P27-3 will be high and the
result will be a faster envelope decay on C1. The
bass gate voltage (P27-2) will return from O to -15
volts on key release discharging the remaining voltage
on C1 through R8 (47K).

3.7.3 STRING OUTPUT VCA

Audio signals entering J15-14 are from the String
Section (only), and are processed through Z7C,
Z7D and Z8B. The output level on Z8B-7 is con-
trolled by the Master Volume Voltage at J15-16.
This Master Volume Voltage can be controlled by
either the Main Volume Slider or the Volume Pedal.

3.7.4 SYNTHESIZER OUTPUT VCA

Audio signals entering J15-5, from the Synthesizer
Section (only), are processed through Z7A, Z7B, and
Z8A. Z7E is used to provide the coordinates for the
direction of current flow. The output level on Z8A-1
is controlled by the Master Volume Voltage at

10




J15-16. This Master Volume Voltage can be control-
led by either the Main Volume Slider or the Volume
Pedal.

3.7.5 MAIN OUTPUT MIX

Bass, Synthesizer, and String outputs are coupled to
Z6B and sent to the Main output jacks—which are
switchable from low level (about 200MVPP at jack)
to high level (about 1VPP at jack).

3.8 Power Supply

3.8.1 +15 VOLT SUPPLY

Z1 contains a voltage reference which supplies
approximately +7 volts to pin 6 of Z1. This voltage is
connected through pin 5 to the noninverting input of
an op amp. The output of the op amp is connected
to an emitter follower, also located in Z1, which
controls the pass transistor (Q1). Should the output
of the power supply change, the voltage at the junc-
tion of R11 and R12 will supply the inverting input
of the op amp in Z1 with the voltage difference. The
op amp will then supply a correction voltage to the
emitter follower and pass transistor (Q1) and bring
the power supply’s voltage to normal.

3.8.2 -15 VOLT SUPPLY

The -15 volt supply derives its regulation from the
+15 volt supply through R14. When the output of
the -15 volt supply is at the correct voltage, the junc-
tion of R14 and R15 is 0 volts. Z2 is referenced to
0 volts through R2. Should the output of the minus
supply increase, the voltage on pin 2 of Z2 also
increases. Z2 then forces Q2 to supply more current,
thereby lowering the output to -15 volts.

3.8.3 SHORT CIRCUIT PROTECTION

R7 and the transistor in Z1 connected to pins 2 and 3
limit the +15 supply’s current to a maximum of 800
milliamps. Q3 and R5 limit the -15 supply’s current
to a maximum of 1000 milliamps.

3.9 General Information

LM339 COMPARATOR

The LM339 contains four independent precision
voltage comparators. With an open collector output,
the LM339 is compatible with TTL and CMOS.
In the OMNI-2, pin 12 of LM339s are connected to
-156 volts. Thus the output states of the device are
open (voltage determined by external circuitry) or
-15 volts.

INPUT 3+
INPUT 3-
9 8

INPUT 4+
INPUT 4-
10

OUTPUT 4

OUTPUT 3 GND
14 |13 |12 11

+
4

+

1

7 6 5 4 3 2 1
OUTPUT 2 V+ INPUT 1+ INPUT 2+
OUTPUT 1 INPUT 1- INPUT 2-

KEYBOARD CONTACT REPLACEMENT

Should it become necessary to replace a broken
keyboard contact, it is recommended that the new
contact be soldered to the old piece instead of com-
pletely removing the contact (see illustration).

NORMAL KEY
KEY

CONTACT NEW KEY

CONTACT 1aék

‘// vl
A
\

BROKEN
KEY
CONTACT

ASSEMBLY/DISASSEMBLY

NOTE: Support the back of the unit or
use a piece of wire to hold it up as shown.
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Power Supply Trim Procedure (NOTE: Always execute these trims first.)

REF. TRIMMER TRIM PROCEDURE
R19 +15 VOLT SET 1. Monitor the power supply’s +15 volt output with a digital voltmeter.
@ 2. Adjust R19 for exactly +15 volts.
R20 -156 VOLT SET 1. Set R5 (+15 volts) first.
® 2. Put the digital voltmeter’s ground lead on the power supply’s -15 volt
output and put the meter’s plus lead on the power ground output.
3. Adjust R20 for exactly +15 volts (reversed polarity).
Synthesizer Board Trim Procedure
R22 VCF CVR 1. Monitor pin 10 of filter module M1 with an oscilloscope.
@ 2. Putthe VCF FREQ slider and VCF RESONANCE slider fully DOWN.
. 3. Put the VCF “ADSR" slider fully UP.
4. Set the ADSR sliders as follows: ATTACK, DOWN; DECAY, 3/4 UP;
SUSTAIN, DOWN; RELEASE, DOWN.
5. Adjust R22 for minimum amplitude when keys are depressed.
R16 VCF CAL 1. Monitor pin 10 of filter module M1 with an oscilloscope.
® 2. Clip a 33Kohm resistor from pin 10 of M1 to pin 2.
- 3. Put the VCF FREQ slider fully DOWN and the VCR RESONANCE
slider fully UP; put all other sliders DOWN.
4. Adjust R16 for a 16Hz sine wave.
Synthesizer Control Board Trim Procedure
R14 SYNTH 1. Monitor the high level output of the OMNI-2 with an oscilloscope.
VCA CVR 2. Setall VOICE SELECTION switches OFF (out).
3. Put the MIX slider fully LEFT (synthesizer).
4. Put the MASTER VOLUME fully RIGHT (maximum).
5. Set ADSR sliders as follows: ATTACK, DOWN; DECAY, 3/4 UP;
SUSTAIN, DOWN; RELEASE, DOWN.
6. Put all other sliders at minimum.
7. Adjust R14 for minimum deflection of the oscilloscope trace while
repeatedly depressing keys in the highest octave.
Phaser Board Trim Procedure
R120 HFO CAL 1 1. Connect ground to TP4.
@ 2. Monitor TP5 (Z106) with a frequency counter.
= 3. Adjust R120 for a period of 13.3 s (76kHz.).
R220 HFO CAL 2 1. Connect ground to TP9.
® 2. Monitor TP10 (Z206) with a frequency counter.
3. Adjust R220 for a period of 21.5 s (46.5kHz.).
R320 HFO CAL 3 1. Connect ground to TP14.
® 2. Monitor TP14 (Z306) with a frequency counter.
3. Adjust R320 for a period of 12.2 s (82kHz.).

12
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KEY 44 é__I ,_;p’_J
CRé& P4-6 |, 2 €73 22 25v
A »
T v
KEY 45 <__T LE3S ,_»'_J
CR&7 P4-5 c72 22 25v
A? Bt 4 M " +
263 KEY 46 ) )
2K CRe8 Pa-4 c7 22 25v
e o
KEY 47 +—
CR&9 P4-3 c70 22 25v
KEY48 <_I ___,,‘_]
cR70 P4-2 |, i ce9 22 25v
A o
s —kvas)
KEY 49 Q :_,,L_J
P4~ ces 22 25v

NOTE: Voltage requirements are approximate values.
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—>P,i7-t 20
2 3
mv " v 3
2368 14 e s Kvsg l
D e ) 2 : oA D6’
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NOTES :

/. OMLESS OTHERW/SE SFPECIFIED

ALL RESISTOR VALUES ARE /N OHMS (X2), I)4W 50
ALL CAPAC/TOR VALUES ARE /N UF (P = PIPOFARADS).

ALl D/IOLES ARE /N H/48.
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long release

= -15V

e £S:
= o P ~ N ~ ~ ) —— EXFLAINATION OF SYMBOLS USED NoT
o T N e ey, =S T PO, G, ™ "o w9 *N'f’ +2 T ¢ 2 Toa i MNEMONIC LEGEND o e ateran vat s Al Al ira
s hyeoyeayseyIoy oy ay¥ay by ayyoyayYayTayIayIoyesyegyedys T waverorm syM  pescripTiON BN o KEVING. VOCTAGE. ONE ) SYrIaat CAPACITOR VALUES ARE /N ALS (P =P rOFARADS)
S7857557°3 [99’ ‘-_’J w2 7”} i \“J\'-’]‘-—' il R P I e r::..e;:--‘;:--"’* & “ConraoL 2 D KVPD = Urechinine  rines olaces DI0DES ARE IN4148
Faf Tol TEE TS5 TO2 T8 TRY TS TNS TS TAs TRE TAL TAL 788 738 7Y £S5 TRE 738 aus Y 4 £ 2. WIGHEST REF 0C3: C94,CRIIS, U 32,
S To8 Toa T8 Toe 152 U2 TO (o2 J0° Toe TG [o2 | =~ |u . OV/+15V = 5 — TONE G 3, APPEARING THREE PIO, @3, RI76 , E
- _ ] K . . : ! . ¢ ¢ 2 PLACES. 3. co~v£~'r/o~s usED ﬂcﬂ sumpaLY
ol s & | s L4 _8_£ _52 _ CONNECTION J5-2 , APPEARING VOLTAGE CONNECT/ONS:
}Z »—%: y—% y._% r—% j } ;—%: :: j } j j j: »—%s j j j Y AARS SoruT Joe T Two prAces ' A I1MPLIES +18V
" ° T | BASS REF VOLTAGE 2 ~ .
Sy s Sy T R AT S A S R R T B R R BT ST~ Bass care RISIBT = COUNEETIRN F/o/s; AprEAnig TS 7y
N ) P M o 3 a 3 & ] iy m ny *y Sy ry cy Ty fy 3y R | SUS7TAIN BUS SYMmBOL INDICATING
€Y ST ST ST ST ST 8Y &7 <F <Y €7 €7 €7 &Y &Y EY £Y St £V & = $ b beamilia T miAcEs
v} Y] ) u J U J uv v :
a . U 1 .
. N " % -]_
g : ;7 :l m : =
© 7 8 5 4 2 3 8 k4 6 5 4 3 2 8 4 £
b 2] 2] I s 0 5 o N : B I B I ™
) o) o [af S o ] al (] | 5
8 O T S O = A = 15 U T " A g = v 79 s ) 1= A = B (37 0
_
N
AN 1 e o s
4[: = 3 / /4] [ e z A"
8 7 Vil VWA~ VWA~
T o o] K . i
A > 268 7 Z7e & B T T e " L , 2 3| |/sox J6-2
+ J -4 A A G4 }——<
KEY — 18on | a4 2 2 L% K A*3 v
5| er2 Piriad |y o [ceT2eiasv [c3’® A /T ™M A3 N0 =134 oS
———Bt 2 3| | ‘eoK 9 &
(_J " " 5 vI2 - - KVI9
cR3 KEsz, 2 |, o Tes 2228y I@——*"N’ Py 9 e KV9J et
4 - A -m 4 1 .
AN o J b + Y & s 3 ’ 3 6 3 J6-8 Jj}f}f {B3 2. .3 /3 W/ N, 2 1 %2
:233 KEYSPHIE :'*?ol Tce 22 asv c*3 1; !.l[ \ll NN ]
b—AAA = - sA,‘.Afo I 5 5 P 100K = é KV83I l(VI33 / W 2 — WA~ /KV|8!l
KEY4 ¢ +— KV3 A ’ Toam
R PI-10% €3 22 2s5v g7 |3 2 a & Fa J6 13
A > A KV 5 9 & 0 %5 3 v VWA~
W 3 A G3°] c4 \|/ \|f e"Vs
Vel (_I 6 9 |03 s 5 2 Vam e\’ s 2 215
ERE KEY 5P o2 Tc222 2sv | o s & IS oK son e KVI7
e e o K = O eV T] KV —owaem O t
i KEY 6 + 3 100 J? "
— J6-3 0 s
2 cr 22 2sv s v 4 #33 ¥ v E4
PI-8 73 2,3 10 “ F*3 N ) |/ L/ v e
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3 5 an VA KVI6
3 kve3 KV15S W 72
2| e | e @ IKV5 A W T 7 2 l l Jente
VWA~ el . 100k s 2 ds i] J6-1 04 & 5 " 3 8 7 014
KEY 7 <_T " F3 oo WA \\/—\ls W
3| cre Pt |y 3 [eT ez esv - E3%> Ve |/ : \ |/
VWA~ Bt
KEY 8 J Y 17 . .
cRe 2 cs 22 25v i /4 L
witl S St - GATE z2 -_L SATE  rpaoaro = 70 SH7r 3
24 KEY 9 (_J z23 ) + TDA 0470 7O SHT 3
WA W 5 B) 3, 2 LI
B KEY 10 M K LI o kvio’]] kv W
cRn PI-4 cio 27- asv 14 2 ' 9 “ e 78 3
Me KEY 11 DT - [c2? COVWE! -~ \ s & St A2 | [a*2? N\ S CEMl
cRi2 PI-3 22 25@ by f[ & 4 2oant Kv|93l
R v 3 04 2 kvo1] KV12 o
7 KEY 12 O] kva .
100k 2 6 9 =3
CR\Y Pi-22 ci2 zz 25v . " 9 5 ° s 55 822 e 13 i F*3 ]
A w 52\ S —t— A= 6*2? [ i N/ zi88 | | =74
\ e KEY I3 v e . (2 26A N / Ea bt o M ioox | |150k 5
1 50K 3 o
p2-13? cnee sy | EE i 23 kve®] fkvis s ja o kvis]
12 3 288 f 2 3 5 70 3 I
/00K ' -
2 " 4 2 c33 AM - F3
2| S« | . [}via> (D2? Y LIVANN QEANF4 65 G2?] I e s 1[1 N
VWA Lal . 3
S | TR 20 w1—<kv73] via>>—f w—1—<kvi73]
cRIs pz-12° (5 3 ae asv 32 2/0 i
PPN >t - 3 2 " 4 4 " 3
TKEY IS 52 feox 2 3 727 %3 - N \ 2 £3°)
2 T 22 2sv [D*2 4 3 Y/ pNrd 0we z/8A K
Jeme pZnE |y | [on e feon = |
oy ST }zg _ IKV53 A = A KV6 | 7 s 4 1
33K | canm p2-10¢ | *7 cia 22 25v @ e " . , |033 i o i s i D’SS]
A > WA A e
s| 7 keviz A £22> |/ \ |/ T i Fa?] \/ \|f
crie P2-92 cle 22 25v _
W™ KEY 18 s 10 - 4 . 9
-r—') . =
XY p2-8° cis 22 28v - B = 7;120470 EATE TDAC470
I Kevis ORE
i
crR20 p2-72 €20 22 25v .
W KEY 20 7 s - éi_ns NOTE: Voltage requirements are approximate values. LN
! ->——) P2-5 J7-5 KEY 21
P Fo R S - OMNI-2 MODEL 2470
) p2:-4 974 kevae ALL CONNECTIONS ON THIS PAGE (EXCEPT CONNECTIONS TO THE KEYBOARD) SCHEMATIC (1 of 3)
B i PAGE 15.
7 i - oo wevp  AREMADEON “LOWER VOICING’' BOARD
EROM short release = +8V +I5v ey p2-2 J78 vevyza
SHT 3 P4

O
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2 2 2 2 2 2 2
J5-11 J6-10 J6-12 J5-15 J5-13 J5-5 5.4 J5-3 95,8 Js-72 J5-6 J5-12 J5-10° J6-9° J6-14% J6-15 Js5-14® J5-16° Js-12 J5-2%
c2 %2 0*2 E2 F2 F*2 G2 c*2 A2 at*2 B2 c3 c*3 D3 0*3 €3 F3 F*3 G3
TOSNT 3
RI64 CR4/ CR42 CR44 CRa4S CR46 CR48 CR49 CRS/ CRS2 CRS53 CRS54 CRSS CRS6 CRS57 cRS8 CRS9
100K
E334 =338 Z234C 2348 2358 Z35A 236A Z368 237¢ Z374 2378 Z238A z38¢ 2388 Z39A Z39%¢C
2 [ s " - E 4 5 8 2 8 5 2 Lt 2 8 4 5 2 8 2 LY > 5 2 8 2 LU
[ n ) = é 7 10 3 6 3 & . 9 i 9 3 A i 0 = £} > 3 n 9 il > 6 - ° T 70
CDEOTSALE CDE025A¢E C.D402S5AE CDS025AE CDLIO2SAL CD4O25AE CDIO23AE CDeOZSAE CDgOZSAE CO4025AE CDGO2SAE CD4O2SAE CD4025AE CDEO2SAE CheozsAE CD4028AE CD402ZS AL
-15V
.:;;—\_m 0 5+ —2 3 | 48 0| ¢ T4 | {7 ) " 2 o | L 0 2 + 12 "
1 73 6 B 6 ’ 9 6 3
z33c z4/C 24/8 Z4A Zz42cC z428 =420 2424 243D Z43C 244C 2448 2440
CODESAE CD407/BE CO/ONBE CDeO7/8E o0/ BE coe07/88 cpeo7V/ B cpeo7/8e| I10M CcDeso7/8E CcDeO7/8E CDeO7/8E CD4OT/88 cDIONBE
10 8 -+ 2 8 2 10 12 8 6 2
245E Z450 2458 Z46A 2460 246F 246E 2468 Z47F 2470 Z47C 247A
7" CDeO6IBE Y CD40698E 3 CD4069 BE| ; CDeoeIBE 9 cD4o6Y8E 3 CDe0698E 7 CD40HIBE 3CDOMB€ IBC' 9 < 50 COOIE |
l
l ‘Lm A2 SRS \ RI7 RIB r21  Lr22 lR2s lr2e (R29 |R30 laaa R34 L A37 lR3s [;u:, R42 LR45 R46 LR49 LRSO JRs3 (Rrse [RS" R58 S REI L R62 [Ras lR66 LR69 LR70 JR73 LR74 LR77 Cve
= ;' 3. MM S /00K 3.3M 3.3m 100k 2 3.3M S 00K 3.3k :: JooK 3.3m 100Kk 3.3m /00K $3.3M S ook 3.3m 3 /00K 3.3m 100K 3.3m 3 /00K 3.3m 100k 23 3.3M 2 /00K 23.3m /00K S 3.3M : 100K 23.3M 2 /00K ¢ 3.3M 3 /00K 3.3m 100Kk
+ a3 + \ + R19 + \R23 L\ R27 + R3/ + R35 + R39 + R43 R47 + RS/ + R55 + B RS9 + R63 + p. R&7 + R7/ + R7S + \ R79
= Cc4l 2 Ik = c42 $ T Cas 1K F C46 2 /K > 1K = C48 2 Ik T Cc49 I T €SO 1K FCs/ 1K $ Ik T Cs3 1K T C54 2 /K T~ C55 2 Ik F CS6 1K T CS57 g Ik T ¢58 & T 89 /K F céo IR
[T 1P I 145 r44f | S | AL e 1 Lf 1 4f 1 ALE 1S 12" 148 /A4S 14F 1A4F
ssv ssv 3sv 3sv EYM 35V 35V 35v 35v 35V 3sv 3sv 3sv 35v 3sv 35V
ivvssu 2~3904 2N3904 2~3904 2n3904 2N3904 2N 3904 2N3904 2nN3904 2n3904 2N3904 2~n3904 2n3904 2~ 3904 2N3%04 2~ 3904 2n3904 a2~3904 2nv3904
ar | a2 [ a4 | as | «e [ a7 | a8 @ alo arn a2 @3 @4 a5 ale Q7 Y1) ®19 Q20
X x
x x ) - X x x x x x x
H " - ov| % " . 2 5 n m a " . x X A A
) ™ e m im Lo < \ m m m m I ‘3 : o m " " ox
$ 3e ~ < 3w 2o M @ ] ) o Y o S o 3 3 X N 2 & "
1e 1« P a |« T i 2 & g ¥ + v a 9 19 3 1 [N o=
< « 3 « M 4 x b 9 x 3 3 «
14 o
[
rm ¥ . ~ o 3 . &y n X+ 4 ¥ o &o 2 « 7y o &o g -15V/0V
![; lig y 5 K: 3 !!2 ltg 3!;? EE !lr ? ![; ZE; !!; KE ![E F; !!& 8 !_g 2 !!3 Ké !!: lig !!B § “? 2 2 !!r 4 b !!;a li§ !!x\ Zig !!3 ? !!g 3 rom ST 3
S8 |8 S S 8 S| s [8) |8 8] |8 |3 5|3 58 S8 518 Bk 5§ 308 5|9 1k Ik 518 Ak MK :
& - 8 ’ e S
T
FROM SwT 3
-12.2V/-12.6V
2 2 2 2 2 2 2 2 2 2 2 2 2 2
PI-13 pI-12 PI-10 pI-9° P1-8 PI-7 PI-6 PI-5 P-4 PI-3 PI-2 p2-13 p2-12 P2-11 P2-10 p2-9 p2-8 p2-7° p2-6°
KEY | KEY 2 KEY 4 KEY S KEY 6 KEY 7 KEY 8 KEY 9 KEY 10 KEY Ii KEY 12 KEY 13 KEY 14 KEY 15 KEY 16 KEY 17 KEY I8 KEY 19 KEY 20
EXAMPLE:
key down key up/key down
P1-112= .15V
(D1 depressed)
7 R4 14 =
= 7
zZ45 ,4¢ ,47 233, 34,35, 36, 240,41,42,43 ,44 ‘s
CD 40698E 37, 38, 39 ~
. R Co407/BE
NOTE: Voltage requirements are approximate values. co40258E OMNI-2 MODEL 2470

X/X= Key up value/Key down value SCHEMATIC (2 of 2)
“LOWER VOICING" BOARD

ALL CONNECTIONS ON THIS PAGE (EXCEPT CONN

TO THE KEYBOARD) ARE MADE ON PAGE 15
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24 yws -15V/OV

[ PR
NOTE: Voltage requirements are approximate values, PP , =
28 y27s w = 47 A/32 Ilrs I
X/X= Key up value/Key down value BASS Cual ON=+15V o 1% +15V ez
Ri28 24 Tn-9 OFF=0V i & it v R3S 10K |
150 - U 22k RI%I < m J9-/
™ [T pI=1 xr30 s B 15V az7 2K Y > li”-l !
azs e, b = KEVBIARD e 33 /K T Fresoe o3 % LT !
7
2n330¢ o aus ik w136 SUSTAIN oo | 1 susram 1
—Pin+ UPPER BUS roex OVERRIDE pdtintiad
R:29 I, g8s oo TRIGGER 1 mes | | Normally +15V —] REA oAl
T v 5 c DETECTOR = 5K . #10-2
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e sravs /1N —< 24 V -5y O
24 > u/-13
- T 327-4 Staccaro OMNI-2 MODEL 2470
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NOTES:
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MOD INPUT

DELAY LINE 1 oz
R 20VPP
— AN JuUu

LMits8
A4SV

RI30

oo«
V. 5y 7

Z104A

RNs
Sl K 17,

RIT  Lmi458u
221K 1%

NoTes:

I UNLESSOTHERWISE SPECIFIED:

ALL RESISTOR VALUE S IN OHMS, V4w, 5%
ALL CAPACITORS VALUES IN uf (P= PicOFARAD),
20%

ALL DIODES ARE |N4148

2. HIGHEST REF DES, (307 CR302,R329, 2306
3 CONVENTION USED FOR POWER SUuPPLY!
T\/MPL/ES +I15V

$ IMPLIES +5V

yimreies —isv g//:mput’s -5V

X/X= Key up value/Key down value

26

NOTE: Voltage requirements are approximate values.

JO— 50mVPP
10 "
D45 \]/ Z (04D C DAOLLBE V V V
c/ M 'z LMi458
022 = R104 -5
10% 100\ &g
NV
R4
100K
| AN}
Ry LMIASEN DELAY LINE 2
=03 Rzoz
1% 100K 1%
—\VV
- TFP8
O—\
RzOS R208
324K 1% z.zm czi0 220
s022 15D
+5V D.C. "
#
300mVPP A CO40ILBE TP Rizg
(3 SN £ X VO
Rz30 221 K1Y, i ’
) 1o0K 3|2 204A R2i6 R7Z\ " TP pa2g 1VPP
J SAD-512 10 M
1|
4 v C DaoIBE TPIB Ly — 4G
= \l/ LMirsEN -st 12 ZE204D 1014 MODs To
Rlo4 VCA
oo \op
_ Ri
MOD SPEED COMTROL/;DK
REERY
US PHASER R A
CHOR ek R
2R
ON=+15V CR3cL o !
L gl Ve
DELAY LINE 3 . oL o o Tris
100 1% i [ _J_ A ez
RIG v | TPi4 R3S C D404 LAE CDEV —
T8z Grawin ‘D%I e LMIASEN
R30S R30S s Ry
487K Y, 4.7M 326 oK.
c
veo ,ggz /570l Voo
J TP20
+/s\‘\/ cp4oieBE _‘L‘
1
+I5V R330 3 2304R ‘
T 100\ - .
N SAD-sI2 23038 >~
J44 _L 1 _T_ [ 2306 R328 12k
I T o + CR | 5 8 7 [4]:0]sm]s S +
T s . E
by :_L: A ooy Z304D coaocte s M L mI4SSN
STIURTTRT o [orsse = v 2 J
4-2 J N M g R304 -5V —— — Edoy
Jia- Vool 19, - - =
Dar 653 O - 3 .
ililel Le L @ Lo S Shee T =
STETHT Ty Becz = = =
SUE 2] 31 | e
T4-3
-/5y

L3
OMNI-2 MODEL 2470

SCHEMATIC
“PHASER’ BOARD




e,

20VPP

T3

R10§ Riog
2.8M1% z.2m

RIS
Sl K17,

NoTes:

I. UNLESS OTHERWISE SPECIFIED:

ALL RES/ISTOR V
AlLL CAPACITORS
20%

ALL DIODES ARE

ALUVE S IN OHMS, VAW, 5%
VALUES IN uf (P= PICOFARAD),

IN#148

2.HIGHEST REF DES, CSDZ CREOZ)RSZQIZZOQ
3 CONVENTION USED FOR POWER SUPPLY:

A
RI7 T/MPL/ES ISV N impries +5v
A5V I 221K 1%
J imreies —isv & IMPLIES -5V
-
Z104A Rl R4\77_)\( 2700 @2 LiINE i
475Kk % & 50mVPP
\% \ 7 Z106 SAD-5IZ
C D4OILBE s |8 NERRE WVW
R\20 _i_m
250K i LMis58|
30% cmzr cio7
—= RIg—"
3 —  20P — 1001\
e 2 # T §m T
TP8
O=——yd
R205 r208 |
324K 19% z2.ZM
R219 LZ’ZDZ’_ R2L2
A 1601
1001k R
SV 9
A co4olLBE q_4 -1 TP Ri29 8
ANADG \ 0
= L CANLa 2lg1  DeLay
2 8 LINE |, A
STETota R2z\ _Eﬁ [ [ ° »y TP paze 1VPP
39K T — -
7 Lo 10\
ar SAD-512 7 T w
Sore Z206 £2038 AN
C D4olBE 59, S &8 ’ 9/0/11/% 5 TPIB wid ( 4G
204D s 1 Lmi4sBN \ol& MODs To
Tcm—[ = o LMiaseN VCA
R28 2200 1
@ zzon: ? (00I< =
-
A
:
LRIy 221K
L)
2301 | g O TPI9
E I ] CR3
R3G K R3S Coiv —
Ll.9K 1 o
TPI3 €20l oo 9K 1% 0% Lok g,  “Masen
R305 RIO8
48TK % 47M WaE
+/§\~/ cb4oieBeE TP
R327
22 R, M
YY) =
TR TPIZ
300 SAD-5I2 s|E3038
+
LMI4SEN
= =3 C307
- @ e €307 R3UB” 1061
L 2o [ 100K, I
—
'y I
PHASER’* BOARD
(PAGE 24).
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J15-13 > VIS-1

NOTE: Voltage requirements are approximate values.
X/X= Key up value/Key down value 24 J 1512 p—4—(J15-a
R J1S- 1 Dl 1515
J15-10 )— NOTES:
ci3 230P 10% = |. UNLESS OTHERWISE SPECIFIED:

20 | ¢ SYNTH Qutpur VCA ALL RESISTOR S ARE IN ORMS, Ya W, § %

PTG R2z /1ook V2] )4 ALL CAPAC\TOR VALUES INmf (P= PiCo-

7V AN\ Z4A 748 ——" N\A— 4G i FARADS) 20%

- — BASS RS2 Z3.2K 1Y,
s R28 4700 | N g Rs7awn| W = ue 1.5VPP 4Lk ey % 2. HIGHEST REF DES:
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UPPER VOICING BOARD

ARP PART NUMBER

REFERENCE ARP/MFG NUMBER DESCRIPTION

CR1-70 1200301 1N4148 DIODE, SIGNAL

CR71,72 1200101 1N34A DIODE, GE

Q1 1302701 2N5910 TSTR, PNP, HI SPD SW

z1 1404201 CD4007UBE IC, CMOS PR + INV

z2 1405701 MK50240N IC, TOP OCTAVE DIVIDER

z3-8 1405201 CD4520BE IC, DUAL BINARY UP COUNTER
z9-16 1405801 CD4069UBE IC, HEX INV

z31, 39, 45, 50, 1401201 TDA0470 IC, GATE 12 X 11 ORGAN
51,53

Z56-59 1406101 760-3-470 IC, RESNET, 14 PIN, 470 OHM
Z60-63 1406001 750-81-3.3K IC, RESNET, 8 PIN, 3.3K

z17-28 1406002 750-81-22K IC, RESNET, 8 PIN, 22K

Z30, 32, 33, 38, 1405901 750-63-100K IC, RESNET, 6 PIN, 100K

40, 54, 64

Z4,6. 49, 52, 55 1406102 760-3-100K IC, RESNET, 14 PIN, 100K
734,37,41,44,47 1405902 750-63-150K IC, RESNET, 6 PIN, 150K, 150K
z29, 35, 36, 42, 1406103 760-3-150K IC, RESNET, 14 PIN, 150K, 150K
43,48

c1 1101208 CMO06FD132J03 CAP, MICA 1300PF, 100V, 5%
c2 1101207 CD15FC681J03 CAP, MICA 680PF, 100V, 5%
c4,75 1100612 T390D106MO35AS CAP, TANT 10UF, 35V, 10%
c46-74 1100613 T392D226M025AS CAP, TANT 22UF, 25V, 20%

L1 1500401 556-3341-24 COIL, 220UH, 20%

P3, 4 2101301 14-511-10 SOCKET, DUAL-IN-LINE, 14 PIN
P5,6, 7 2200808 5142-004 CABLE, RIBBON, 16 X 4"
LOWER VOICING BOARD

CR114 1200101 1N34A DIODE, GE

CR1-113, 115 1200301 1N4148 DIODE, SIGNAL

z53 1400801 LM301AN ic, OP AMPL

z50 1401101 LM1458N IC, OP AMPL, DUAL

z52 1405401 LM339N IC, QUAD COMP

z2,9, 14,19 1401201 TDA0470 IC, GATE 12 X 11 ORGAN

z51 1404301 CD4001UBE IC, GATE 4 X 21 NOR

z49 1404402 CD4013BE Ic, DUAL D FF R/S

z48 1404201 CD4007UBE IC, CMOS PR + INV

Z33-39 1404601 CD4025UBE IC, GATE 3 X 31 NOR

Z45-47 1405801 CD4069UBE IC, HEX INV

z40-44 1405101 CD4071BE IC, GATE 4 X 21 OR

Q1-26, 31 1302901 2N3904 TSTR, NPN, GP

z27, 30, 32 1303001 2N3906 TSTR, PNP, GP

z28, 29 1300401 2N2907A TSTR, PNP, GP

z21, 23, 25 1406101 760-3-470 IC, RESNET, 14 PIN, 470 OHM
z22, 24, 26 1406001 750-81-3.3K ic, RESNET, 8 PIN, 3.3K

z27-32 1406002 750-81-22K IC, RESNET, 8 PIN, 22K
z4,10,12, 20 1405901 750-63-100K IC, RESNET, 6 PIN, 100K

73, 8,13, 18 1406102 760-3-100K IC, RESNET, 14 PIN 100K
z1,5,11,15 1405902 750-63-150K IC, RESNET, 6 PIN, 150K, 150K
z6,7,16,17 1406103 760-3-150K IC, RESNET, 14 PIN, 150K, 150K
ces, 84 1100612 T390D106M035AS CAP, TANT 10UF, 35V, 20%
c1-20 1100613 T39D226M025AS CAP, TANT 22UF, 25V, 20%

css 1101701 TAD250TJ10 CAP, ELECT 250UF, 10V, 50-10
J5-7,11 2101302 16-511-10 SOCKET, DUAL-IN-LINE, 16 PIN
P1, 2 2101301 14-511-10 SOCKET, DUAL-IN-LINE, 14 PIN
J17 7518101 CABLE B ASSY
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STRING SWITCH BOARD

REFERENCE ARP PART NUMBER ARP/MFG NUMBER DESCRIPTION
Q1l-4 1302901 2N3904 TSTR, NPN, GP
Z1,2 1404402 CD4013BE IC, DUAL D FF R/S
S1-4 1902903 DIGITAST-ST

STRING CONTROL BOARD

CR5-11 1200301
CR12,13 1200201
CR14 1200101
Q2 1302901
Q1,3 1303001
Z1, 2 1404501
z3 1401101
zZ4 1405401
R38 5700701
R31 5700705
c1,11,12,15 1100612
C17,18 1100601
J13 2101302
P10 7518002
J19 2101803

SYNTHESIZER SWITCH BOARD

Q1-6, 8 1302901
Q7 1303001
Z1-4 1404402
S1-3, 6-8 1902903
S4,5 1902902

SYNTHESIZER CONTROL BOARD

CR5,6, 13, 14 1200301
Q1 1302901
z2 1400501
Z3,4,5 1401101
Z1 1404501
R44 5700702
R22, 23,51 5700703
Cc1l2 1100611
Cc1,2 1100612
J21, 22 2101803
P15 2200806
P13 2101302
P11 2200805
P12 2200808
J14 7518102

1N4l148

1N4001

IN34A

2N3904

2N3906
CD4016BE
LM1458N

CA339E

5700701

5700705
T390D106M0O35AS
T390D226MO016AS
16-511-10

09-52-3062

2N3904
2N3906
CD4013BE
DIGITAST-ST
DIGITAST-ST

1N4148

2N3904

CA3086
LM1458N
CD4016BE
5700702

5700703
T390C335K035AS
T390D106MO35AS
09-52-3062
5142-015
16-511-10
5142-009
5142-004

SWITCH, PSHBT, SPDT, ORANGE

DIODE, SIGNAL

RECTIFIER, 50V, 1A

DIODE

TSTR, NPN, GP

TSTR, PNP, GP

IC, QUAD BILAT Sw

I1C, OP AMPL, DUAL

IC, QUAD COMP

POT, SLIDE, AUD 1M, 1/3W, 30%
POT, SLIDE LIN 10K, 1/3W, 30%
CAP, TANT 10UF, 35V, 20%
CAP, TANT 22UF, 16V, 20%
SOCKET, DUAL-IN-LINE, 16 PIN
CABLE, 3 PIN, RED/BLK/SHLD
CONNECTOR, 6 PIN

TSTR, NPN, GP

TSTR, PNP, GP

IC, DUAL D FF R/S

SWITCH, PSHBT, SPDT, ORANGE
SWITCH, PSHBT, SPDT, WHITE

DIODE, SIGNAL

TSTR, NPN, GP

IC, TSTR ARRAY

IC, OP AMPL, DUAL

I1C, QUAD BILAT SW

POT, SLIDE, AUD, 100K, 1/3W, 30%
POT, SLIDE, LIN, 100K, 1/3W, 30%
CAP, TANT 3.3UF, 35V, 10%

CAP, TANT 10UF, 35V, 20%
CONNECTOR, 6 PIN

CABLE, RIBBON, 16 X 15"
SOCKET, DUAL-IN-LINE, 16 PIN
CABLE, RIBBON, 16 X 9"’

CABLE, RIBBON, 16 X 4™

CABLE, 6 PIN, 12" LG.
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PHASER BOARD

REFERENCE ARP PART NUMBER ARP/MFG NUMBER DESCRIPTION
CRIL,2 1200201 1N4001 RECTIFIER, 50V, 1A

CR3, 4, 5,101, 102, 1200301 1N4148 DIODE, SIGNAL

201, 202, 301, 302

Z1,2,101, 103, 1401101 LM1458N IC, OP AMPL, DUAL

201, 203, 301, 303 _

Z104, 204, 304 1404501 CD4016BE IC, QUAD BILAT SW

Z105, 205, 305 1408601 SAD-512 IC, ANALOG DELAY LINE
7106, 206, 306 1406501 CDA4046AE IC, PHASE-LOCKED LOOP
R120, 220, 320 1000917 U201R2548 POT, ROT TRIM 250K, %W, 30%
C104, 304 1101216 ADM-15-271J CAP, MICA 270PF, 500V, 5%
c204 1101218 ADM-15-471J CAP, MICA 470PF, 500V, 5%

C3, 4, 103, 203, 1100612 T390D106M035AS CAP, TANT 10UF, 35V, 20%
SYNTHESIZER BOARD

CR2,3,4,5,6,7 1200301 1N4148 DIODE, SIGNAL

CRS, 9 1200201 1N4001 RECTIFIER, 50V 1A

CR10 1200101 1N34A DIODE

Q1 1302901 2N3904 TSTR, NPN, GP
Q2,3,4,5,6,7,8 1303001 2N3906 TSTR, PNP, GP

z2 1400801 LM301AN IC, OP AMPL

z1 1401101 LM1458N IC, OP AMPL, DUAL

23,4 1400601 CD4011UBE IC, GATE 4X21 NAND

R64 1000909 U201R103B POT, ROT TRIM 10K, %W, 30%
R22 1000901 U201R101B POT, ROT TRIM 100 OHM, %W, 30%
R16 1000915 U201R104B POT, ROT TRIM, 100K, %W, 30%
R7 5700704 5700704 POT, SLIDE, LIN, 1K, 1/3W, 30%
R14, 19, 20, 24,45 5700703 5700703 POT, SLIDE, LIN, 100K, 1/3W, 30%
R50, 51, 52 5700701 5700701 POT, SLIDE, AUD, 1M, 1/3W, 30%
c13 1100611 T390C335K035AS CAP, TANT 3.3UF, 35V, 10%
c1,9,10 1100612 T390D106M035AS CAP, TANT 10UF, 35V, 10%

J12 2101302 16-511-10 SOCKET, DUAL-IN-LINE, 16 PIN
P16 7518702 CABLE ASSY. 6 PIN, 16" LG.
M1 7210501 PC BD, VCF 4075

BASS VOICE BOARD

CR1 1200301 1N4148 DIODE, SIGNAL

Q1,2 1302901 2N3904 TSTR, NPN, GP

Z1,4,5 1404201 CD4007UBE IC, CMOS PR + INV.

z3 1400801 LM301AN IC, OP AMPL

z2,6,8 1401101 LM1458N IC, OP AMPL, DUAL

z7 1400501 CA3086 IC, TSTR ARRAY

c1 1100608 T390B105K035AS CAP, TANT 1UF, 35V, 10%
c10-12 1100612 T390D106M035AS CAP, TANT 10UF, 35V, 20%
C16-19 1100611 T390C335K035AS CAP, TANT 3.3UF, 35V, 10%
Ji 2104403 - 22-03-2081 CONN, 8 PIN WAFER

J31 2104901 113B JACK, STEREO

432-37 2104001 112A JACK, HI-D, 2 COND

J15 2101302 16-511-10 SOCKET, DUAL-IN-LINE, 16 PIN
s1 1902401 01-481-0006 SWITCH, SLIDE, DPDT

P9 7518502 CABLE, 2 COND, 3 PIN

P19 7502806 CABLE, POWER

P27 7527601 CABLE, 6 PIN, 12" LG.
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POWER SUPPLY

REFERENCE ARP PART NUMBER ARP/MFG NUMBER DESCRIPTION
CR1,2,3,4,5 1200201 1N4001 RECT, 50V, 1A
Q3 1303001 2N3906 TSTR, PNP, GP
z1 1401301 723DC IC, VOLTAGE REGULATOR
z2 1400801 LM301AN IC, OP AMPL
R7,8 1000111 BW-20 RES, WW, TC, 0.68 OHM, 1W, 5%
R19,20 1000915 U201R104B POT, ROTARY TRIM, 100K, 4W, 30%
cs8 1100609 G-0-001-G-20-0 CAP, TANT, 1UF, 35V, 20%
Ce,7 1100612 G-0-010-G-20-0 CAP, TANT, 10UF, 35V, 20%
c3 1101702 TAD250TQ50 CAP, ELECT, 250UF, 50V, +50-10%
C1,2 1101301 TCW102V050N1R3P CAP, ELECT, 1000UF, 50V, +75-10%
Q1 1304501 MJE1100 TSTR, NPN, PWR DARL
Q2 1304301 MJE1090 TSTR, PNP, PWR DARL
T1 5704401 TRANSFORMER, POWER
F1 1700404 MDV-1/2 FUSE, PIGTAIL, SLO-BLO 1/2A 250V
MISCELLANEOUS
5704702 5704702 DIODE REWORK GREEN ,912
5704502 5704502 DIODE REWORK RED .912
5204102 5204102 KNOB RED
5204103 5204103 KNOB YELLOW
5204104 5204104 KNOB GREEN
5204108 5204108 KNOB WHITE
2103101 D3M CONN RECP 3-PIN
2101601 42A JACK TINI
2104502 EAC301 CONN RECP AC 3-PIN
2106001 4.000.024.0 CONN RECP 240V SEMKO
7500301 8000-010 POWER SWITCH ASSY
2400101 1Yz RUBBER FOOT
2303703 2303703 SCREW MACH HWH 6-32 x 5/16
2300205 2300205 SCREW MACH PH CR 8-32 x 3/8
2303602 2303602 SCREW MACH HWH 6-32 x 5/16
2300203 2300203 SCREW MACH PH CR 6-32 x 1/2
2307003 2307003 HEX NUT 6 x 32
2306104 2306104 WASHER LOCK NO. 6
2306303 2306303 WASHER EXT TOOTH NO. 6
2200805 5142-009 CABLE RIBBON 26 AWG 16 PIN 9 IN
2200808 5142-004 CABLE RIBBON 26 AWG 16 PIN 4 IN
2200809 5132-024 CABLE RIBBON 26 AWG 14 PIN 24 IN
5204001 5204001 ENDBLOCK LEFT
5204002 5204002 ENDBLOCK RIGHT
PARTS ORDERING phone. Contact the ARP Service Department and

Telephone: 617/861-6000, Service Department

Replacement parts can be ordered in writing or by

use the ARP part number when ordering. A five
dollar minimum is required unless the order is received
with cash in advance. No collect calls will be
accepted.

35





