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SPECIFICATIONS

LOWREY HOLIDAY CONSOLE With GENIE

(Model TLOKS-25). .. A Rich, Spectrum of Stereo
Sound! Elegant Cabinetry! Modestly Priced!
Designed into this exquisitcly beautiful console are
a host of creative features and special effects that
will surprisingly. delight you. Lowrey’s new stereo
console includes the magical Genie — the amazing
feature that presents you with eight Automatic
Rhythms, four Automatic Accompaniment voices
and an Automatic String Bass. |

Several other unique features include: AQC
(Automatic Organ Computer)} which changes simple
one-finger melodies into interesting three or four-
note chords, Play-Along Cassette Recorder, Leslie
Speaker, Chimes, Percussion, Slow Attack, Sustain,
Auto Wow, Glide, Vibrato and Reverb,

It is a completely solid-state, Large Scale Inte-
grated Circuit (L.5.1.C.) and transistor, self-contain-
ed stereo console organ with two 61-note keyhoards
and one 25-nute pedalboard.

The sysiem includes two 35-watt high-fidelity
amplifiers and four speakers: one 8" Main, one 10"
Leslie and two heavy-duty 12” Bass enclosed in its
own built-in sound chamber.

Also included is a stereo headphone jack, an aux-
ilary input jack for special hookups and buillt-in
output sockets for two external tone cabinets,

Dimensions: 41-11/16" high (without music
rack), 54-3/4" wide and 28" deep.

Available in Walnut and Distressed Pecan.




~ SPECIFICATIONS

UPPER KEYBOARD

VOICES
Trombone 16
Clarinet 16
Trumpet 8
Oboe 8

Kinura 8
Cello 16

CONTROL TABS
Reed String. . . Full

LOWER KEYBOARD

VGICES
Melodia &
Diapason 8
Violin 8
Cornet 8
French Hoin 8

English Horn &

PEDALS

VOICES

Bass Guitar 8
Bourdon 16
Flute 8

GENERAL CONTROLS

Flute Brilliance
Expression Pedal

Violin 8
ute 16
ute 8

ute 4
ute 2-2/3
ute 2

COUPLER TABS
Reed String 4

1 CT1 7T °T1 T

CONTROL TABS
L ower. . . Medium
Lower. .. Full

COUPLER TABS
Upper to Lower

Lower to Lower 4

CONTROL TABS

Pedat. . . Medium

Pedal. . . Full
Bourdon/Flute. . . Sustain

Off/On Switch with Pilot Light

SPECIAL FEATURES

AOL (AUTOMATIC QRGAN COMPUTER)

AQC. .. Off/On

AUTO WoW
Auto Wow . .. On
Auto Wow. . . Full

Aulo Wow Range. . . High
Aulo Wow Attack. . . Slow

CHIMES
Chimes. . . Off/On

GLIDE

Glide. . . Normal/Vibrato Cancel
(lide Control on Expression Pedal

LESLIE SPEAKER

Reed/String/Diapason, .
Flute. . . Main/Leslie

. Main/Leslie

Leslie. . . Chorus/Tremolo
Add Main to Leslie. . . Full
Leslic, . . Intcrnal/External

PERCUSSION

Harmonic 4 Percuss. . . Long

Harmonic 2-2/3 Percuss Repeat. ., Off/On
Piano 16 Marimba Repeat. . . Off/On
Banjo 16 Percussion & Marimba
Mandolin & Repeat Speed Control
REVERRB

[Reverb Length Control
Reverb Selector. . . Main/Main & Leslie/Leslie

SLOWATTACK SUSTAIN
Accordion 16 Sustain. . . Medium
Horn 16 Sustain. . . Long
Reed 16

Piccolo 4

Percuss Slow Attack. . . Ful

VIBRAT(

Vibrato. . . Off/On
Vibrato. . . Light/Heavy
Vibrato/Vibra Wow, . . Slow/Fast

VIBRA WOW
Vibra Wow. . . On

GENIE

AUTOMATIC ACCOMPANIMENT & BASS
Piano Rhythm Wow
Guitar String Bass
Banto

AUTOMATIC RHYTHM
AUTOMATIC RHYTHM PATTERNS

LATIN AMERICAN  AMERICAN TRADITIONAL

Bosa Nova Go-Go March
Samba Swing Waliz
Rhumba Dixie

RHYTHM CONTROLS
Rhythm Volumc
Rhythm Balance
Rhythm Tempo
Start Switch & Downheat

Indicator Light

PLAY-ALONG CASSETTE RECORDER

Cassette Speed Control

Tape Playback, . . Main/Leslie
Record

Stop

Rewind

Fast Forward

Play-Record

Volume Control

Microphone Input Jack




CIRCUIT DESCRIPTION

TONE GENERATORS
{See Dwg. 1)

The Tone Generators consist of the High Frequency Master
Oscillator Q2, the Top Octave Synthesizers IC1 & IC2, the
IC Dividers IC3 and the Vibrato Oscillator @1. The High
Frequency Master Oscillalor creates a high frequency signal
which is applied to the Top Octave Synthesizers 1C1 & IC2.
Here the signal is divided to create thirteen specific octave
frequencies which are applied to the IC Dividers where these
frequencies are divided in half six times creating lower oc-
tave frequencies. These divided sighals are then connected
to the Diode Keying, Bass Pedals and via the Non-Sustain
Networks to the Upper and Lower Manual Audio Key-
switches. The Vibrato Oscillator Q1 creates a sine wave which
shifts the frequency of the Master Oscillator Q2 high and
low, creating a Vibrato effect.

Q1 VIBRATO OSCILLATOR
Develops a continual sine wave of sufficient amplitude to

drive the LED Driver @112 and shift the frequency of the
High Frequency Masler Oscillator 2,

Q2, IC1 & IC2 HIGH FREQUENCY MASTER OSCIL-
LATOR & TOP OCTAVE SYNTHESIZERS

Q2 develops a continual high frequency signal which is sent
to the Top Octave Synthesizers IC1 & 1IC2. Here the signal 1s
divided simultaneously to produce thirieen specific audio
[requency signals, which are shown boxed on Schematic 1.
(The letter number designations within these boxes repre-
sents an octave frequency and should not be confused with
a keyboard designation.)} Eight of the thirteen TQOS fre-
guencies (C8 thru G8) are wired to the 2’ diode keying eir-
cuits, the 2-2/3’ audio keyswitches and also to the IC di-
viders IC3 where the frequencies are divided down to pro-
duce lower octave frequencies. Four of the thirteen TOS
frequencies (G# 8 thru B8) are wired to the 2' diode keying
circuits and to the IC dividers IC3. The remaining C9 fre-
quency is wired only to the 2’ diode keying circuit where it
is used for Top C when playing the 2’ Flute voice.

Note: See Frequency Distribution Chart (in Chart Section)
for specific information on the use of each frequency.

Q3 BUFFER

The buffer acts as an isolation stage between the High Fre-
quency Master Oscillator @2 and the Top Octave Synthe-
sizers 1C1 & IC2, This prevents any change in Master Oscil-
lator frequency due to change in circuit load.

Q4 WAVE SHAPER

The wave shaper converts the sighal from the High Frequenecy
Master Oscillator into the preoper drive signal before being
applied to the Top Octave Synthesizers 1IC1 & 1C2.

1ST DIVIDER IC3 (1 of 12)

Produces a continual audio frequency signal of exactly half
the frequency of the input from the Top Octave Synthesizers
IC1 & IC2, The output of the 1st Divider is connected to
the Diode Keying, the Upper & Lower Manual Audio Key-
switches* and the 2nd Divider. |

2ND DIVIDER IC3 (1 of 12)

Produces a continual audio frequency signal of exaclly half
the frequency of the input from the 1st Divider. The output
of the 2nd Divider is connected to the Diode Keying, the
Upper & Lower Manual Audio Keyswitches* and the 3rd
Divider.

SRD DIVIDER IC3 (1 of 12)

Produces a continual audio frequency signal of exactly half
the frequency of the input from the 2nd Divider. The output
of the 3rd Divider is connected to the Diode Keying, the
Upper & Lower Manual Audio Keyswitches and the 4th
Divider. The 3rd Divider on the C Tone Generator is also
connected to the Automatic Bass and the Pedals.

4TH DIVIDER IC3 (1 of 12)

Produces a continual audio frequency signal of exactly half
the frequency of the input from the 3rd Divider. The output
of the 4th Divider is connected to the Diode Keying, Auto-
matic Bass, Pedals, the Upper & Lower Manual Audio Key-
switches* and the 5th Divider.

5TH DIVIDER IC3 (1 of 12)

Produces a continual audio frequency signal of exactly half
Lthe frequency of the input from the 4th Divider. The output
of the 5th Divider is connected to the Diode Keying, Pedals,

Automatic Bass, Upper & Lower Manual Audio Keyswitches*
and the 6th Divider.

6TH DIVIDER IC3 (1 of 12)

Produces a continual audio frequency signal of exactly half
the frequency of the input from the 5th Divider. The output
of the 6th Divider is connected to the Diode Keying, Solo
and Upper & Lower Manual Audio Keyswitches¥.

* Tone generator outputs are mixed for proper waveshaping
in Non-Sustain Neiworks prior Lo being connected to the
Upper & Lower Manual Audio Keyswitches.

Q22 UPPER MANUAL 16’ SOLO DIVIDER PREAMP &
16’ SOLO DIVIDER IC4
An audio signal from any one of the first twelve Upper Man-

ual 16’ Solo Keyswitches is amplified by the Upper Manual

16’ Solo Divider Preamp Qb to provide sufficient drive signal
for the Upper Manual 16° Solo Divider which produces an
audio frequency signal of exactly half the amplified input
frequency.The input frequency is selected by the series open-
ing keyswitches located on the first twelve 16’ Upper Manual

keys. The output of the Upper Manual Solo Divider is con-
nected to the Upper Manual 16’ Flute tabswitch.

UPPER MANUAL DIODE KEYING GROUPS

& TABSWITCHING
{See Dwyg. 2)

Audio signals from the tone generator circuits are applied to
the Upper Manual Diode Keying Groups via the Diode Key-
ing circuitry (See Dwg. 6). The Flute, Harmonic & Piceolo
signals are separated into groups and pressing a key with one
of these tabswitches on allows the signal to pass to its proper
Flute or Percussion Filter. The Upper Manual Reed/String
sighal 1s produced by combining the signal from all the
Diode Keying groups together thru voicing networks. The
Reed/String signal is then applied to the Collector Preamps
where it is amplified, then routed via the Reed/String &
Percussion Tabswitching to various Reed/String & Percussion
voleing circuits. The Reed/String collector grounding lines
ground the Reed/String signal until a tabswitch is turned on.
This is done to prevent signal leakage.

Note: Diode keyved voices are voices that can be sustained.

Q7, Q8 UM 4’ 2' & 8' REED/STRING COLLECTOR PRE-
AMP & EMITTER FOLLOWER

Audio signal from the R/S Collector lines is applied to these

transistors where i1t is amplified and routed to the various
Reed/String filter circuits via the Reed/String tabswitching.




CIRCUIT DESCRIPTION

Q9, Q10 UM EFFECTS COLLECTOR PREAMP & EMIT-
TER FOLLOWER

Audio signal from the 4°, 2°, 8’ and 16’ R/S collector lines is
applied to these transistors where it is amplified then con-
nected to the Auto Wow Photocell P4 and via the Percus-
sion and Slow Attack tabswitches to the Percussion and
Slow Attack filter circuits.

Q11 UM 16' REED/STRING COLLECTOR PREAMP
Audio signal from the 16’ R/S collector line is applied to
this transistor where it is amplified and routed to the Reed/
String filter circuits via the Reed/String tabswitching.

BASS PEDALS
(See Dwgs. 3 & 5)

Pressing a pedal causes the following:

1) A pulse is developed across the 470 Ohm resistor (con-
nected to the Cl pedal switch) causing the Pedal Cancel
circuit to operate. This applies a negative pulse to the
Guitar Bass Keyer and any previously charged pedal sus-
tain capacitor,

2) A generator oulput Diode D11 is biased on applying
Tone Generator signal to the Pedal Divider.

3) A b mid pedal sustain capacitor is charged holding D11
on, keeping Tone Generator signal applied to the 1st &
2nd Pedal Divider.

4} The Pedal Kever and Pedal Keyer Emitter Follower con-
duct which biases on the 1st and 2nd Pedal Divider Out-
put Diodes D18 & D19, D22 & D23 and allows the signal
to reach the Main & Leslie Mixing Preamps.

D) The Guitar Bass Keyer receives a negative pulse. It con-
ducts, biasing on Diodes D20 & D21 and zllows a short

burst of signal from the 1st Pedal Divider to reach the
600 Cyecele Filter creating the Bass Guitar Harmonie,

Q12, Q13 PEDAL CANCEL TRIGGER

Pressing any Bass Pedal Switch creates a pulse which causes
this circuit to produce a higger pulse thus triggering (turns
on momentarily) the Pedal Cancel Transistor §14.

Q14 PEDAL CANCEL

This transistor momentarily conducts when there i1s a pulse
from the Pedal Cancel Trigger @12, Q13. When the Pedal
Cancel Transistor conducts, any positive voltage in a pedal
sustain capacitor is econductled through the pedal cancel line
and Diode D12 to -6 volts and thus neutralized, The -6 voits
from the Pedal Cancel Transistor is also applied as a pulse to
the Guitar Bass Keyer Q15.

Q15 GUITAR BASS KEYER

The negative pulse from the Pedal Cancel Transistor Q14
triggers the Guitar Bass Keyer which then produces a strong
positive pulse. This strong pulse is used to key momentarily
Diodes D20 and D21 which allows a short burst of signal
from the 1st Pedal Divider to pass through to the 600 Cycle
Reed/Diapason Filter via the Pedal Tabswitches, creating the
Bass Guitar Harmonic.

Q16, Q17 PEDAL KEYER AND PEDAL KEYER EMITTER
FOLLOWER -

Pressing a bass pedal switch applies a positive voltage to these
two circuits. They, in turn, apply a strong keying voltage to
Diodes D18 & D19, D22 & D23 biasing them on and allow-
ing signal from the 1st & 2nd Pedal Dividers to reach the
Pedal filter via the Pedal Tabswitches, When the Bourdon,
Flute Sustain or Guitar Bass Tabswitch is turned on, a 15 mfad
capacitor keeps Diodes D18 & D19, D22 & D23 keyed for a

short length of time after the pedal is released, creating a
sustain effect.

Q18, Q19 15T PEDAL DIVIDER

Pressing a bass pedal biases on a Diode D11 allowing signal
from a tone generator to pass to the pedal collector line and
on to the 1st Pedal Divider. The 1st Pedal Divider produces
a signal of exactiy half the frequency of the input signal from
the tone generator. The output of the Pedal Divider connects
to the 2nd Pedal Divider and through Diodes D18, 19, 20
and 21, to the 600 Cycle R/} Filter and 150 Cycle Pedal
Filter.

Q20, Q21 2ND PEDAL DIVIDER

The 2nd Pedal Divider produces a signal of exactly half the
frequency of the 1st Pedal Divider. This signal combines
with the signal from the 1st Pedal Divider only when the
Bourdon 16’ Tabswitch is on, producing a lower pedal tone.
The output of the 2nd Pedal Divider connects to Diodes D22
& D23 and then to the Pedal Filter,

Q39 150 CYCLE PEDAL FILTER

Audio signal from the pedal dividers via the pedal tabswitches
1s applied to the pedal filter to produce pedal voices, the out-
put of the 150 Cycie Pedal Filter is then connected to the
Pedal Output Preamp Q40.

Q40 PEDAL OUTPUT PREAMP

Audio signal from the 150 Cycle Pedal Filter is connected to
and amplified by the Pedal Qutput Preamp. The output is

then connected to the Main and Leslie Mixing Preamps Q41-
Q44.

UM/LM AUDIO KEYSWITCHING &

TABSWITCHING
(See Dwgs. 4 & 4A)

Audio keyed voices refer to voices that cannot be sustained.

- The signal from the tone generators via the non-sustain net-

works 1s connected directly to the keyswitches. The Upper
Manual Flute 2-2/3 & Harmonic 2-2/3 and all lower manual
voices are audio keyed. Pressing a key with one of these
tabswitches on allows audio signal to be applied to the
proper filter for that voice and group of notes. The LM
Reed/String signal is produced by combining the grouped
LM signal thru a voicing network. The Reed/String signal is
then sent to the Automatie Aceompaniment circuitry where
it 15 amplified and routed via the Automatic Accompani-
ment switches to either the LM Reed/String or the Auto-
matic Accompaniment voicing circuitry.

Note: When the Automatic Accompaniment is used, the LM
Reed/String signal is routed to the Automatic Accompani-
ment voicing circuitry and the LM Reed/String voices will
not operate,

FLUTE FILTERS & PREAMP
(See Dwyg. 5)

All Flute signals and the LM Melodia signails are separated
into groups. Turning any one of these tabswitches on con-
nects these groups to the appropriate Flute Filter. Pressing
a key allows a signal to be applied to the appropriate Flute
Filter where the signal is filtered and amplified at the fre-
quency designated on the filter. The output of the Flute
Filters is then connected to the Flute Brilliance tab anc! t_:he
Flute Preamp Q35 where the signal is once again amplified
before being sent to the Main or Leslie Mixing Preamps @41-

Q44 via the Stereo Tabswitching.

Q24-Q34 150-4800 CYCLE FLUTE FILTERS |
All UM Flute signals and LM Melodia signals are ap?lled to
the Flute Filters. The Flute Filters filter and amplify cer-
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tain frequencies of the signal. The output of all the filters is
Pin 2 which is tied to the Flute Brilliance tab. When the Flute
Brilliance tab is turned on, the .022 capacitor is effectively
removed from the circuit. Therefore, the higher audio fre-

quency is lifted from ground and allowed to pass on to the
Flute Preamp Q35.

Q35 FLUTE PREAMP
The output of all the Flute Filters is combined and applied
to the Flute Preamp Q35 where it is amplified before being

sent to the Main or Leslie Mixing Preamps via the Stereo
Tabswitching.

*REED/DIAPASON FILTERS & STRING PREAMP
(See Dwg. 5)

Audio signals from the UM 2, 4, & and 16 Reed/String Col-
lector Preamps and from the LM Diapason, Cornet, French
Horn, English Horn and Automatic Accompaniment voicing
circuits are applied to the ¥Reed/Diapason Filters, Here the
signals are amplified and certain harmonics are emphasized.
Cello, Kinura, Violin, Automatic Accompaniment and some
Clarinet signals are applied to the String Preamp where
they are amplified and combined with the output from the
Reed/Ihapason Filters. The combined output signals from
the Reed/Diapason Filters and the String Preamp Q36 are
then sent to the Reed/String/Diapason Preamp Q37 where
they are amplified once again before being applied to the

Main or Leslie Mixing Preamps Q41-Q44 via the Stereo Tab-
switching.

Q50-Q54 425 CYCLE 1700 CYCLE REED/DIAPASON
FILTERS

Audio signal from the UM & LM Reed/String collector lines
and Automatic Accompaniment circuitry is applied to the
Reed/Diapason Filters via the Reed/Diapason Tabswitching.
Here the signal is amplified and filtered producing various
Reed voices and the Diapason voice. The ocutput of the
Reed/Diapason filters is Pin 2 which is then connected to the
Reed/String/Diapason Preamp Q37.

Q36 STRING PREAMP

Audio signal from the Cello, Kinura, Violin, Automatic
Accompaniment and Clarinet voicing circuits are applied
to the String Preamp Q36 where they are amplified before
combining with the output of the Reed/Diapason filters
and being sent to the Reed/String/Diapason Preamp Q37.

Q37 REED/STRING/DIAPASON PREAMP
All Reed, String and Diapason signal is amplified by the
Reed/String/Diapason Preamp Q37 before being applied to

the Main or Leslie Mixing Preamps Q41-Q44 via the Stereo
switching.

* The Reed mentioned in the above cireuit description refers.
to Reed-type voices such as Trombone, Clarinet, Trumpet,

etc. It should not be confused with the Reed 16 voice in
the Slow Attack section of the organ.

STEREQO SWITCHING
(See Dwg. 5)

The output signals from the Flute Preamp Q35 and the Reed/
String/Diapason Preamp Q37 are routed to the Main & Leslie
Mixing Preamps Q41-Q44 via the Stereo Switching, Placing
the Main/Reed String Diapason/Leslie tabswitch in either
the Main or Leslie position switches the Reed, String and
Diapason audio signal to the Main or Leslie Mixing Preamps.

Placing the Main/Flute/Leslie tabswitch in either the Main
or Leslie position switches the Flute audio signal to the Main
or Leslie Mixing Preamps. If either or both of these tab-
switches are in the Leslie position and the Add Main to
Leslie/Full tabswitch is turned on, any signal that is being
applied to the Leslie Mixing Preamps Q41-Q42 will also be
applied to the Main Mixing Preamps Q43, Q44. If both the
Main/Flute/Leslie and the Main/Reed String Diapason/Leslie
tabswitches are in the Main position then the Add Main to
Leslie/Full tabswitch will have no effect. The Main & Leslie
Mixing Preamps mix and amplify the Flute & Reed/String/
Diapason signals. Their outputs connect via the Expression
Pedal Photocell to the Main & Leslie Amplifiers and then to
the Main & Leslie Speakers.

Q41, Q42 LESLIE MIXING PREAMPS

Audio signal from the Flute Preamp Q35 & the Reed/String/
Diapason Preamp Q37 are applied to the Leslie Mixing Pre-
amps where they are mixed and amplified. The output of
these preamps are then connected to the Leslie Amplifier via
the Expression Pedal Photocell and then on to the Leslie

Speakers. Part of the output is also applied to the Reverb
Circuitry.

Q43, Q44 MAIN MIXING PREAMPS

Audio signal from the Flute Preamp Q35 & the Reed/String/
Diapason Preamp Q37 are applied to the Main Mixing Pre-
amps where they are mixed and amplified, The output of
these preamps are then connected to the Main Amplifier via
the Expression Pedal Photocell and then on to the Main
Speakers. Part of the Qutput is also applied to the Reverb
Circuitry.

REVERB
(See Dwg. 5}

‘Audio signal from the Main & Leslie Mixing Preamps is ap-

plied to the Reverb circuit where the signal is then channel-
ed two ways simultaneously - some through the Reverb cir-
cuit and some bypassing the Reverb cireuit and going direct-
ly to the Expression Pedal Photocell. Reverb signal and non-
Reverb signal is combined together at the output of the
Reverb circuit. The Reverb selector switch allows the Reverb
output signal to be applied to the Main and/or Leslie Am-
plifiers.

Q45 REVERB DRIVER

The audio output signai from the Main & Leslie Mixing Pre-
amps Q41-Q44 is amplified by the Reverb Driver and con-
nected to the Reverb Spring Unit where the Reverb effect is
produced.

Q46 REVERB PREAMP NO.1
Reverberating audio signal from the Reverb Spring Unit is

amplified for the first time. The output is then sent to
Reverb Preamp No.2 Q47.

Q47 REVERB PREAMP NO. 2

Further amplification of the Reverb signal is accomplished by
Reverb Preamp No. 2. The output of this circuit is then con-
nected to the Reverb Output Preamp Q48 via the Reverb
Length Control VRZ,

Q48 REVERB OUTPUT PREAMP

The Reverb Output Preamp amplifies the Reverb signal to
an acceptable high impedance output signal which is applied
to the Reverb Output Emitter Follower Q49,

Q49 REVERB OUTPUT EMITTER FOLLOWER
The Reverb Output Emitter Follower changes the high im-
pedance input signal from the Reverb Output Preamp to a
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low impedance output sighal. This Reverb signal is switched
by the Reverh selector switch to the Main and/or Leslie
Amplifiers via the Expression Pedal Photocell.

PERCUSSION & SLOW ATTACK
{See Dwgs.6 & 7}

Audio signals from the UM 4’ Diode Keying Groups, the UM
Effects Emitter Follower Q10 and the UM 2-2/3' Audio
Groups are applied to the Percussion and Slow Attack Fil-
ters via the Percussion and Slow Attack Tabswitches. Some
signal 1s also applied to the Accordion, Horn, Piano Amp
Q97. Here the signal is voiced and amplified, producing
various Slow Attack and Percussion voices. This voiced signal
is then applied to the base of the Slow Attack and Percussion
Modulator Preamp Q98 where it is amplified at a rate and
degree that will produce a Percussion or Slow Attack effect.
The rate and degree of amplification is determined by the
state of the Percussion Modulator Q106, which is controlled
by pulses from either the Percussion Keyer Q76 or the Slow
Allack Keyer Q72. The signal is then amplified by the Slow
Attack and Percussion Preamps Q99 and Q100 and applied
to the Slow Attack and Percussion Emitter Follower Q101

where it is transformed to a low impedance output signal
before being applied to the Main Mixing Preamps Q43 and
Q44.

Q90-Q96 600-4800 CYCLE PERCUSSION & SLOW
ATTACK FILTERS

Audio signals from the UM 4’ Diode Keying Groups, the
UM Effects Emitter Follower Q10 and the 2-2/3’ audio
groups are applied to the Percussion and Slow Attack Filters.
Here the signal i1s voiced and amplified, producing various
Percussion and Slow Attack voices, The output of the filters

is then applied to the base of the Slow Attack and Percussion
Madulator Preamp Q98.

W97 ACCORDION, HORN AND PIANO AMP

Some Accordion, Horn and Piano signal is applied to this
preamp where it is amplified. The output of this preamp
combines with the output of the Percussion and Slow At-

tack filters and then is applied to the base of the Slow At-
tack and Percussion Modulator Preamp Q98.

SLOW ATTACK & PERCUSSION KEYING
Pressing any UM Percussion Keyswitch with a Slow Attack
or Percussion tabswitch on allows a positive voltage or posi-
tive voltage pulses to be applied to the Slow Attack and Per-
cussion Modulator Q106. When Q106 conducts it bypasses
the high impedance circuitry at the Emitter of the Slow At-
tack and Percussion Modulator Preamp Q98 allowing signal
from the Percussion filters to be amplified and pass through
Q98 for as long as Q106 is conducting.

Q71 KEY DOWN DETECTOR

Pressing any of the 44 UM Percussion Keyswitches applies a
positive voltage to the base of the Key Down Detector. This
causes Q71 to conduct which grounds components in the
Auto Wow circuitry (see Auto Wow circuit description)

and also the base of Q72 Slow Attack Keyer.

Q72 SLOW ATTACK KEYER

The base of this transistor is grounded by the Key Down
Detector Q71 causing it to cease conducting which allows its
collector to rise to a positive voltage. This voltage is then ap-
plied to the base of the Percussion Marimba Reset Q73 and
also charges a .22 capacitor at the positive side of Diode
D53. The charge in this capacitor is then applied to the gate
of the Percussion and Slow Attack Modulator Q1086.

Q73 PERCUSSION & MARIMBA RESET

A positive voltage is applied to the base of this transistor
from the Slow Attack Keyer causing it to conduct, This
dcevelops a grounding pulse* across Diode D26 and lowers
the voltage on the base of the Percussion Keyer Q76.

* This grounding pulse is also applied to the Repeat & Sus-
tain Cancel circuit. See Repeat & Sustain Cancel circuit
description.

Q76 PERCUSSION KEYER

The voltage on the base of this transistor is lowered when
a grounding pulse is developed across Diode D25 by the Per-
cussion Marimba Reset @73.This causes the Percussion Key-
er’s colleclor Lo go posilive applying a positive voltage pulse
tc the gate of the Percussion and Slow Attack Modulator
Q106.

Q98, Q106 PERCUSSION MODULATOR PREAMP &
PERCUSSION MODULATOR

The Percussion Modulator Q106 has positive voltage applied
to its gate from either the Percussion or Slow Attack Keyers.
This positive voltage causes Q106 to conduct raising the

gain of the Slow Attack and Percussion Modulator Preamp
Q98 and allowing the signal on its base, from the Percussion

Filters, to be amplified. The Percussion and Slow Attack ef-
fect is created by turning on the Modulator Q106 at varying
rates, It the Modulator Q106 is turned on from the Percus-
sion Keyer Q76 1t receives a positive voltage pulse on its
gate. The Modulator turns on instantly and then as the pulse
decays it slowly turns off. This allows the signal at the base
of the Modulator Preamps Q98 to be amplified but at a slow-
ly descending rate, creating a percussion effect, Pressing an
UM Percussion Keyswitch with a Slow Attack tabswiteh on,
applies a steady positive voltage through a 1.5M resistor
slowly charging a .22 capacitor. As the capacitor charges, a
slowly rising voltage is applied to the gate of the Modulator
@106. This causes 106 to gradually turn on allowing signal
from the Percussion and Slow Attack Filters to be amplified
by the Modulator Preamp Q98 and pass on to the Slow At-
tack and Percussion Preamps.

Q99, Q100 SLOW ATTACK & PERCUSSION PREAMPS
Signal from the Modulator Preamp Q98 is amplified by these
two preamps and applied to the base of the Slow Attack and
Percussion Emitter Follower Q101, if the Slow Attack and
Percussion Switcher Q102 is in a non-conducting state.

Q@102 SLOW ATTACK & PERCUSSION SWITCHER

Turning on any Slow Attack or Percussion tabswitch removes
a positive voltage through a 5. 6K resistor (see Dwg. 2) from
the bhase of the Slow Attack and Percussion Switcher Q102
causing it to open which removes the output from the Per-
cussion and Slow Attack preamps from ground and allows

the signal to reach the Slow Attack and Percussion Emitter
Follower 101,

Q101 SLOW ATTACK & PERCUSSION EMITTER
FOLLOWER

Signal from the Preamps Q99 & Q100 is applied to the Emit-
ter Follower Q101 where it is changed to a low imped-
ance output signal. The signal is then applied to the Main
Mixing Preamps Q43 & Q44.

0103, Q104, Q105 PERCUSSION ENABLER & SLOW AT-
TACK DISABLE DRIVER & DISABLE

With a Slow Attack Tabswitch on a positive voltage is applied
to the bases of both the Percussion Enabler Q103 and the
Slow Attack Disable Driver Q104. A positive voltage on the
base of the Percussion Enabler causes its collector to be
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grounded which grounds out any pulses from the Percussion
Keyer Q76 preventing them from reaching the Percussion
and Slow Attack Modulator Q@106. A pasitive voltage on the
base of the Slow Attack Disable Driver Q104 causes its
collector to be grounded which applies a ground to the base
of the Slow Attack Disable Q105, This transistor now opens,
removing its collector from ground and allows positive volt-
age from the Slow Attack Keyer to reach the gate of the
Slow Attack and Percussion Modulator Q106. If a Percus-
sion Tabswitch is placed on alone or with a Slow Attack Tab-
switch a ground will be applied to the bases of the Percussion
Enabler Q103 and the Slow Attack Disable Driver Q104. A
ground applied to the base of Q103 will cause it to open,
removing 1fs collector from ground and allowing percussion
pulses to reach the Slow Atltack and Percussion Modulator
Q106. A ground applied to the base of Q104 will cause it to
open which will allow its collector to go positive applying a
positive voltage to Q105, This transistor now conduets,
grounding out the positive voltage from the Slow Attack

Keyer Q72 and preventing it from reaching the Percussion
and Slow Attack Modulator @106.

REPEAT
(See Dwg.6)

The Repeat Oscillator runs continuously applying positive
voltage pulses to the Repeat Pulse Divider. Each pulse from
the Repeat Oscillator causes the Repeat Pulse Divider to
change state creating alternate grounding pulses at the col-
lectors of Q77 & Q78. These grounding pulses then key the
Percussion Repeat and Marimba Repeat circuitry. Each time
a key is pressed, the Repeat Oscillator and the Pulse Drivers
1 and 2 receive a grounding pulse from the collector of the
Percussion and Marimba Reset Q73. This resets the collector
of Q75 to a low output and causes the emitters of the Key-
ers Q81 & Q82 to be posilive. This is done to prevent a

keying lag and also insure uniform spacing between keying
pulses when a note is pressed.

Q74 & Q75 REPEAT OSCILLATOR

The Repeat Oscillator runs continuously producing a square
wave form output at the collector of Q75. This output is
coupled to the Repeat Puise Divider and when the collector
of Q75 is low the Repeat Pulse Divider changes state, ereat-
ing alternate negative pulses at the collectors of Q77 & Q78.
Although the Repeat Oscillator runs mntinunusly, it is
necessary that it always be in the same state each time a key
1s pressed, This insures a constant time hetween the first two

pulses and all subsequent pulses. The resetting is done by
applying a grounding pulse from the Percussion and Marimba
Reset Q73 to the base of Q74 removing any positive voltage
that may exist there. When this voltage is removed, Q74
opens and its collector becomes positive. The positive volt-

age on the collector of Q74 is then applied to the base of
Q75 causing it to conduct grounding its collector and there-
by resetting the output of the oscillator to alow output each
time a note is pressed,

Q77, Q78 REPEAT PULSE DIVIDER

Each time the Repeat Oscillator has a low output, a ground-
ing pulse 1s felt by the Repeat Pulse Divider thru Diodes D26
& D27, causing it to change state which alternately grounds
the collectors of Q77 and Q78. The grounding pulses devel-
oped at the collectors of Q77 & Q78 are then applied to the
Percussion Keyer Q76 and Pulse Drivers 1 and 2.

PERCUSSION REPEAT

Grounding pulses from Q77 & Q78 are applied through Di-
odes D28 & D33 to the base of the Percussion Keyer Q76,

when the Percuss Repeat tabswitch is in the on position.
These pulses lower the voltage on the base of Q76 causing
it to open and allowing its collector to rise to a positive volt-
age developing a Percussion Keying pulse. (See Percussion &
Slow Attack Keying circuit deseription). Keying the Percus-
sion Keyer in this manner creates a Percussion Repeat effect
which means all keys are in phase with each other.

MARIMBA REPEAT

Grounding pulses from the collectors of Q77 & Q78 alter-
nately lower the voltage on the bases of Q792 & Q&0 Pulse
Drivers 1 and 2. Lowering the voltage on the base of either
PNP Pulse Driver causes it to conduct, applying positive
voltage pulses to the Marimba Repeat tabswitch. Turning
on the Marimba Repeat tabswitch connects the positive
pulses [rom the Pulse Keyers to the two pulse lines of the
Upper Manual DC keyswitches which are, in turn, connected
to alternate ““on buss bars’ of three notes each. Since the
Pulse Keyers Q81 & Q82 key on opposite alternations of
the Pulse Iivider, only half of the ‘‘on buss bars’ receive a
keying voltage at any one time. This out-of-phase keying
creates the Marimba Repeat effect. On the initial playing of
a key, both Keyers Q81 & Q82 must have a positive output
or 1t would be possible to press a note that had no keving
voltage applied to it causing a lag before hearing the note, To
prevent this, a grounding pulse is developed by the Percus-
sion and Marimba Reset @73 each time a note is pressed.
This pulse is applied across a .47 capacitor and lowers the
voltage on the base of both Pulse Drivers causing them to
conduct, applying a positive voltage to the base of both
Keyers Q81 & Q82 causing them to conduct applying a
positive pulse to both Upper Manual DC pulse lines,

Q83, Q84 MARIMBA REPEAT DISABLERS

Turning on any Percussion or Slow Attack tabswitch re-
moves a positive voltage through a 5.6K resistor (see Dwg.2)
from the base of Q84. This causes Q84 to cease conducting
and allows its collector to rise to a positive voltage which is
then applied to the base of Q83. This causes Q83 to conduct
which lowers the voltage on the bases of the Pulse Keyers
Q79 & Q80. Since Q79 & Q80 are PNP transistors, lowering
the voltage on their bases caused them to conduet which ap-
plies a positive voltage to the base of both Pulse Keyers
Q81 & Q82. The Pulse Keyers conduct applyving a steady
positive voltage to both Upper Manual DC pulse lines just as
if the Marimba Repeat tabswitch were off.

SUSTAIN CANCEL

The Sustain Cancel circuitry consists of a one-shot multi-
vibrator and two NFN transistors and is used when any Slow
Attack or Percussion tabswitch is on. Together these com-
ponents produce a grounding pulse which is applied to the
sustain Control Line canceling Sustain from any previously
played note. This produces a monophonic or one-note
Sustain,

QB85 SUSTAIN CANCEL ENABLE

Turning on any Percussion or Slow Attack tabswitch removes
the positive voltage through a 5.6K resistor (see Dwg. 2) from
the base of the Sustain Cancel Enable Q85, causing it to
cease conducting and allowing its collector to rise to a posi-
tive voltage. This positive voltage is then applied to the col-
lector of Q87. '

Q86-Q88 SUSTAIN CANCEL TRIGGER & SUSTAIN
CANCEL

Q@87 of the Sustain Cancel trigger has a positive voltage ap-
plied to its collector from the Sustain Cancel Enable Q85.
Since Q87 has a positive voltage applied to its base, it is
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conducting so the voltage from QB85 is grounded. When an
Upper Manual Percussion Keyswitch is pressed, a grounding
pulse is developed at the collector of the Percussion & Ma-
rimba Reset Q73. This pulse is applied to the base of Q87
through a 22K resistor and .1 capacitor, lowering the volt-
age on Q87’s base, causing it to cease conducting. When Q87
ceases to conduct, the positive voltage from Q85 is released
from ground and applied to the base of Q86 and Q88. The
positive voltage applied to Sustain Cancel Q88 causes it to
conduct which grounds the Sustain Control Line discharging
the .12 capacitor and canceling the sustain of any previous-
ly played note. The positive voltage applied to Q86 causes it
to conduct, creating a grounding pulse across the .1 capacitor
at its collector. This keeps the voltage through a 220K resis-
tor from reaching the base of Q87, thereby holding it on for
a short period of time.

DIODE KEYING
(See Dwyg. 6)

Q89 SUSTAIN KEYER (1 of 61)

When pressing an Upper Manual Key (or a Lower Manual Key
with the Upper to Lower Coupler tabswitch on) a positive
voltage is applied to the base of its Sustain Keyer Q89 and
the capacitor at its base. The positive voltage at the base of
QB9 causes it to conduct biasing on Diodes D42, 44, 46 &
48 and allowing signal from the Tone Generators to pass on
to the 2, 4, 8 and 16-foot Diode Keying Groups. When re-
leasing an Upper Manual Key, if the Sustain tabs and Piano
Percussion tab are in the off position, the capacitor at the
base of Q89 discharges through Diode D39 (1 of 61) to
ground on the Piano Percussion tabswitch. If the Sustain
tabs or Piano Percussion tab are in the on position, the
ground is removed and voltage in the capacitor cannot pass
through Diode D39, due to the positive voltage now present
on Sustain Control line. The voltage in the capacitor then
discharges onto the base of Q89 keeping it on momentarily
after a key is released thus producing the Sustain effect.
Minus voltages applied at the base and emitter of Q89 are to
prevent signal leakage.

AUTO, VIBRA & RHYTHM WOW
{See Dwyg. 8)

The Auto Wow, Vibrato and Rhythm Wow keying circuits
apply positive voltage, alternating voltage or positive voltage
pulses to the base of the LED Driver @112, These voltages
cause the LLED Driver to conduct at various rates lighting the
light-emitting diode in Photocell P4 at varying intensities. As
the intensity of light-emitting diode varies, the resistance of
the four photocells in P4 vary causing the amplitude of the
signal passing through P4 from the UM Effects Collector or
the LM Rhythm Wow Collector Preamp to also vary. This
creates an Auto, Vibra or Rhythm Wow effect — depending
on which of these circuits is keying the LED Driver.

AUTO WOW KEYING
When an UM Key is pressed, a positive voltage from the Per-
cussion keyswitches is applied to the Key Down Detector
W71 causing it to conduct which lowers the voltage on the
bases of the Auto Wow Inverter Q107 and Reset 2 Q110.
These transistors then cease to conduct. When the Auto
Wow Inverter Q107 ceases to conduct, it allows a positive
voltage to be applied to Reset 1 Q108 which zalso ceases to
conduct. As a result of Q107, Q108 & Q110 ceasing to
conduct, the 3-microfarad capacitor at the base of the Inte-
grator Transistor Q109 discharges causing the Integrator to
conduct. The rate at which the 3-microfarad capacitor dis-
charges 15 controlled by the Auto Wow Attack tabswitch.

When the Integrator Transistor conducts with the Auto Wow
16 tabswitch on, it applies a rising positive voltage to the
base of the LED Driver Q112 until the 3-microfarad capac-
itor discharges. This voltage causes the LED Driver to con-
duct, lighting the light-emitting diode in Photocell P4. As
the voltage on the base of the LED Driver rigses, the intensity
of the light-emitting diode increases and the resistance of
the four Photocells in P4 decreases. This causes the signal
passing through Photocell P4 from the UM Effects Collector
Q10 to vary in amplitude creating an Auto Wow effect.

VIBRA WOW KEYING

With the Vibra Wow tabswitch on, voltage from the Auto
Wow Keying circuitry no longer reaches the bhase of the LED
Driver. Instead, an alternating voltage from the Vibrato Oscil-
lator Q1 is applied to the base of the LED Driver, The LED
Driver turns on and off as the voltage on its base goes from
positive to negative, causing the light-emitting diode to light
at fluctuating intensities. As the intensity of the light-emit-
ting diode fluctuates, the resistance of the photocells in P4
also fluctuates causing the amplitude of signal passing through
P4 from the UM Effects Collector @10 to fluctuate, which
creates a Vibra Wow effect.

RHYTHM WOW KEYING

Turnming on the Rhythm Wow Accompaniment switch and
Start switch overrides Auto and Vibra Wow by grounding
out the signal from the UM Effects Collector Q10. With these
two switches on, positive voltage pulses from the Auto Ac-
companiment Modulator Driver Q139 are applied to the base
of the LED Driver. This causes the LED Driver to conduct
which lights the light-emitting diode in Photocell P4. As the
light-emitting diode lights, it lowers the resistance of the
Photocells in P4 and causes signal from the LM Reed/String

- Collector via the LM Rhythm Wow Collector Preamp Q111

to change in amplitude as it passes through Photocell P4,
This occurs each time a pulse is felt on the base of the LED
Driver and creates the Rhythm Wow effect.

Q113 WOW PREAMP

Signal from the UM Effeets Collector @10 or LM Rhythm
Wow Collector @111 via Photocell P4 is applied to the base
of the Wow Preamp Q113.This preamp acts as a tuned filter
and is tuned at various frequencies each time light is applied
to the photocells in P4. Signal applied to the base of @113
is amplified, emphasizing the fregquency at which Q113 is
SIHECL The signal is then applied to the Wow Output Amp

114,

Q114 WOW OUTPUT AMP

Signal from the Wow Preamp is applied to the base of the
Wow Output Amp where it is amplified before being sent to
the Main Mixing Preamps. If the Vibra, Auto and Rhythm
Wow tabs are off, the output of Q114 is grounded, stopping
all signal from reaching the Main Mixing Preamps Q43 and

Q44.
AUTOMATIC RHYTHM
{See Dwgs. 9 & 10)

The Clock Multivibrator produces a series of positive voltage
pulses in a specific pattern. These pulses activate all auto-
matic Rhythm, Bass and Accompaniment circuits, some
directly and some through the Resetable Counter IC9. The
Strobe pulse keys the outputs of the circuits activated by
the clock and is also connected to the Read Only Memory
IC10 via the Rhythm Selector Switches, The Read Dfnly
Memory sends the strobe pulse to various instrumentat}un
circuits where the rhythm voices are created. These voices
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are then amplified by the Rhythm Preamps and sent to the
Main and Leslie Mixing Preamps Q41-Q44 via the Rhythm
Emitter Follower Q38

Q125 MULTI-STARTER

Pressing the start switch lowers the voltage on the base of
the Multi-Starter Q125, causing it to econduct. This applies
a positive voltage to the Clock Multivibrator Q126, Q127
and starts the clock. Pressing the start switch also creates a
negative going pulse on Pins 5 & 6 of the Resetable Counter

IC® which resets for a positive output pulse each time the
start switch is pressed.

Q126 & Q127 CLOCK MULTIVIBRATOR

This circuit is the source of all Rhythm Timing pulses. It
runs continuously at a speed set by the tempo control VR20
and the Triplet Timing Regulator Q136. The Clock Multi-
vibrator puts out positive voltage pulses to the Strobe, Tri-
plet Timing and Brush circuits, Read Only Memory IC10
and Resetable Counter IC9,

STROBE PULSE

The Clock Multivibrator puts out positive voltage pulses
which activate all Automatic Rhythm, Bass and Accompa-
niment circuits these circuits operate, but as yet have no out-
put.Pressing any rhythm selector switch connects the Strobe
pulse to the Read Only Memory IC10 and various other cir-
cuits depending on the rhythm selected. When the Strobe
pulse appears, it allows the output of each circuit to operate
while keying certain instrumentation ecircuits. The Strobe
pulse appears when the output of the Clock Multivibrator is
low,

Q128 & Q129 STROBE DELAY NO.1 & NO.2

When the output from the Clock Multivibrator is low, no
positive voltage appears on the bhase of Strobe Delay Tran-
sistor Q128 causing it to cease conducting. This applies a
positive voltage to the base of Strobe Delay Transistor @129
causing it to conduct lowering the voltage on the base of the

Strobe Keyer @130, The Strobe Delay Transistors are used -

to delay the keying of the Strobe Pulse momentarily, allow-
ing time for all circuits to be ready before the Strobe Pulse
keys their outputs.

Q130 STROBE KEYER

The voltage on the base of the Strobe Keyer Q130 is lowered
by Strobe Delay No.2 Q129, causing it to conduct creating
a positive voltage Strobe Pulse. This pulse is then connected
to various rhythm circuits via the rhythm selector switches.

Q134 DOWNBEAT LAMP DRIVER

A positive voltage pulse is applied to the base of the Down-
beat Lamp Driver @134 causing it to conduct which grounds
the downbeat lamp enabling it to light. The Downbeat Lamp
Driver will receive a positive voltage pulse on the first timing
point of each rhythm.

BRUSH KEYING

The 8 mfd capacitor on the brush keying line is charged by
voltage applied to it from the Brush Keyer Q157. This
capacitor discharges creating a brush keying voltage which
biases on Diode D129 and the Brush Gate Q151. This allows
noise signal to be applied to the Rhythm Preamps Q163,
Q164 for the duration of its discharge time. The long and
short brush sounds of various rhythms are obtained by
varying the discharge rate of the 8 mfd capacitor.
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Q155, Q156 & Q157 BRUSH ONE-SHOT MULTI-
VIBRATOR & BRUSH KEYER

A negative pulse from Pin 18 of IC10 is applied to the base
of Q156. This causes the one-shot multivibrator to operate,
which results in a positive output voltage at the collector of
Q156. This voltage is applied to the base of Q156 causing it
to conduct applying a positive voltage to the brush keying
line and charging an 8 mfd capacitor. The discharge rate of
the 8 mfd is controlled by various transistors and series re-
sistors circuits depending on the rhythm selected. Voltage
from the 8 mfd eapacitor is applied to @151 Brush Gate and
Diode D129,

BRUSH LENGTH KEYING

The length of the brush keying pulse is determined by the
discharge rate of the 8 mfd capacitor on the brush keying
line. The discharge rate is controlled by putting different
values of resistance to ground, off the brush keying line,
each time a rhythm pushbutton is turned on, thus changing
the discharge rate of the capacitor. The Bosa Nova, Samba
and Swing Rhythms, unlike the other rhythms, have more
than one brush length in their rhythm patterns. One brush
length is obtained by putting a resistor to ground, off the
brush keying line, when the rhythm switch is pressed. The
other brush length is obtained by keying the Swing, Bosa
Nova and Samba Brush Length Regulator Q158 at certain
intervals, adding an additional resistor to ground and creating
another brush length,

Q159 BOSA NOVA & SAMBA BRUSH LENGTH KEYER
Turning on the Bosa Nova or Samba Rhythms removes the
output of this transistor from ground. When Pin 11 of IC9
has no output, there is no voltage applied to the base of
0159 which causes it to open, allowing its collector to rise
to a positive voltage. This positive voltage is then applied to

the base of Q158,

Q162 SWING BRUSH LENGTH KEYER

Turning on the Swing Rhythm Switch removes the collector
of this transistor from ground. When no positive voltage from
the Clock Multivibrator or IC9 Pin 11 is applied to the base
of Q162, then Q162 opens allowing pulses from Pin 10 of
IC9 to be applied to the base of Q158.

Q158 SWING, BOSA NOVA, SAMBA BRUSH LENGTH
REGULATOR

Positive voltage pulses from Q159 or IC9 Pin 10 via Q162
are applied to the base of Q158 whenever the Swing, Bosa
Nova or Samba rhythms are on. These pulses cause Q158 to
conduct which adds a resistor to ground, off the brush key-
ing line creating a second brush length for the Swing, Bosa
Nova and Samba rhythms.

Q151 BRUSH GATE

Positive voltage from the Brush Keyer Q157 via the brush-
keying line is applied to the base of the Brush Gate and thru
Diode D129 to the collector of the Noise Gate Q154. This
allows noise signal to be applied to the Brush Gate where it
is voiced and amplified before being applied to the Rhythm

Preamps Q163 & Q164.

TRIPLET TIMING

Triplet Timing is used only when Waltz, Swing or Dixie rhy-
thms are being played. These rhythms use only twelve beats
to the measure and are generally slower rhythms, whereas all
other rhythms use sixteen beats to a medsure and are faster
paced rhythms. The purpose of the Triplet Timing circuit is
to 1) slow down the Clock Multivibrator and 2) reset the
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Resetable Counter IC9 to the first timing point after twelve
beats instead of sixteen.

Q160 TRIPLET RESET

Turning on the Waltz, Swing or Dixie rhythm pushbuttons
applies a steady positive voltage (thru the Triplet Timing
Regulator Q@161 or thru the Waltz Switch) Lo the collector
of D160 which is also connected Lhru a capacitor to the
Pin 6 of IC9. Positive pulses from the Clock Multivibrator
or IC9 are applied to the base of Q160 on the 12th timing
point of the Waltz, Swing or Dixie rhythms, this causes
@160 to conduct, creating a negative going pulse at Pin 6 of
IC9. This negative going pulse resets [C9 to its first timing
point after twelve beats instead of sixteen beats.

Q161 TRIPLET TIMING REGULATOR

Turning on the Dixie or Swing rhythm pushbuttons lowers
the voltage on the base of Q161 causing it to conduct. This
applies a steady positive voltage to the tempo control which
slows down the Clock Multivibrator. A positive voltage is
also applied to the collector of the Triplet Reset @160 which
enables it to reset IC9 on the 12th timing point.

Note: The Triplet Timing Regulator slows the Clock Multi-
vibrator down only for the Swing & Dixie rhythms. Although
the Waltz rhythm is a triplet rhythm (12 beats to a measure)
the clock runs at its normal speed.

RHYTHM GENERATORS

The Rhythm Generators are audio oscillators that produce
a short audio signal of diminishing amplitude which 1s con-
nected to the Rhythm Preamps Q171 & Q172

Q146 BONGO GENERATOR
A negative voltage pulse [rom Pin 19 or Pin 21 of the Read
Only Memory IC10 causes the Bongo (Generator Q146 to

operate. The output of the Bongo Generator is then connect-
ed to the Rhythm Preamps Q163 & Q164.

Q145 BLOCK GENERATOR
A negative voltage pulse from Pin 20 of the Read Only Mem-
ory IC10 causes the Block Generator 3145 to operate. The

output of the Block Generator is then connected to the
Rhvthm Preamps 163 & Q164.

Q144 BASS DRUM GENERATOR
A negative voltage pulse from Pin 22 of the Read Only Mem-
ory IC10 causes Bass Drum Generator Q144 to operate. The

output of the Bass Drum Generator is then connected to the
Rhythm Preamps Q163 & Q164.

Q152 & Q153 NOISE GENERATOR & NOISE AMP

A positive voltage at the emitter of Lhe Noise Generator
Q152 causes it to produce a conslant random noise sighal
which is then connected to the Noise Amp Q153 where it is
amplified and applied to the Noise Gate @154.

Q154 NOISE GATE

A positive voltage from either the Snare Keyer Q149 or the
Brush Keyer is applied at the collector of the Noise Gate
Q154.This allows Noise signal from the Noise Amp Q153 to
pass on to the Brush Gate @151 or the Snare Gate Q150.

Q147 SNARE DRUM GENERATOR
A negaliive voltage pulse from Pin 19 of the Read Only Mem-
ory IC10 causes the Snare Drum Generator to operate. The

output of the Snare Drum Generator Q147 is then connected
to the Rhythm Preamps Q163 & @164,
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Q148 SNARE PULSE DETECTOR
A negative pulse from IC10 Pin 19 is applied to the base of
this transistor causing it to open, This causes the collector of

Q148 to rise to a positive voltage which i1s apphed to the base
of Q@149.

Q149 & Q150 SNARE KEYER, SNARE GATE

The Snare Keyer Q149 receives a positive voltage at its base
from the Snare Pulse Detector @148 causing it to conduct.
This applies a positive voltage to the Noise Gate Q154 (thru
Diode D128) and allows amplified Noise signal to pass thru
the Noise Gate and be applied to the Snare Gate Q150 where
if is voiced and connected to the Rhythm Preamps Q163 &
Q164.

Q163 & Q164 RHYTHM PREAMPS

All rhythm audio output signals are connected to and am-
plified by these preamps. The Rhythm Balance Control
VR29 regulates the relative amount of drum or noise signal.
All rhythm output signal is connected through the Rhythm
Volume Control VR30 to the Rhythm Emitter Follower
Q38

Q38 RHYTHM EMITTER FOLLOWER

The high impedance output signal from the rhythm instru-
mentation circuits is applied to the Rhythm Emitter Fol-
lower. Here it is changed to a low impedance signal suitable

for application Lo the Main and Leslie Mixing Preamps Q40-
Q44.

AUTOMATIC BASS
(See Dwg. 9}

Pressing any two LM Automatic Bass Keyswitches allows
two audio signals from the Tone Generators to be alternately
applied to the Resetable Counter IC9 via the Automatic
Bass Divider Driver Q131 Here they are divided down one
octave and sent to the Automatic Bass Voicing Preamp Q137
where the signal stays until the Automatic Bass Gating Cir-
cuitry Q135 and Q136 operates and allows the signal to pass
thru, The signal reaches the Main and Leslie Mixing Preamps
via the Pedal Volume Tabswitches and Pedal filter.

HIGH/LOW SELECTION

Pressing any two Lower Manual Automatic Bass Keyswitches
places a positive voltage on the emitter of two corresponding
Tone Keyers Q121 allowing two audio tones from the Tone
Generators to be alternately applied to the Auto Bass Divider
Driver Q131 The High and Low Selectors @120 and @123
determine which of the two sighals is to be applied to the
Auto Bass Divider Driver @131 When Pin 14 of the Reset-
able Counter IC9 has a high output, a positive voltage is
applied to the base of the High/Low Selector Q115, causing
it to conduct. This results in Low Selector @120 being turned
on via Q116 through Q118 and High Selector Q123 being
turned off via Q124 and Q122. With Low Selector @120
turned on, current is drawn through the series of Diodes D70
and the lowest Tone Keyer 3121 with a positive voltage on
the emitter conducts. When the Tone Keyer conducts, the
voltage at its base back biases the remainder of the Diodes
D70 blocking all other tones. The Tone Keyer which is con-
ducting applies a positive voltage to the corresponding Tone
Keyer Diodes D72 & D73 causing the Diodes to conduect
applying the selected tone to the Auto Bass Preamp Q119
where it is amplified before being sent to the Auto Bass Di-
vider Driver Q143. When Pin 14 of Resetable Counter IC9
changes state, no positive voltage is applied to the base of
the High/Low Selector Q115 causing it to cease conducting.
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This results in Low Seleclor Q120 being turned off via Q116
through @118 and High Selector Q123 being turned on via
Q124 and Q122. With Q123 turned on, current is drawn
through the series of Diodes D71 and the highest Tone
Keyer Q121 with a positive voltage on the emitter conducts,
When the Tone Keyer conducts, the vollage at its base back
biases the remainder of the diodes D71 blocking all other
tones. The Tone Keyer which is conducting applies a positive
voltage to the corresponding Tone Keyer diodes D72 & D73
causing the diodes to conduct applying the selected tone to

the Auto Bass Preamp Q119 where it is amplified before
being sent to the Auto Bass Divider Driver Q131

Q119 & Q131AUTO BASS PREAMP & DIVIDER DRIVER
Audio signal from the Automatic Bass Keyswitches is applied
to the Auto Bass Preamp Q119 where it is amplified before
being applied to the Auto Bass Divider Driver Q131 Here it
is once more amplified to provide proper drive signal for the
Resetable Counter IC9. This signal is applied to IC9 where it
1s divided exactly in half and sent to the Auto Bass Voicing

Preamp Q137 if the String Bass pushbutton switch is in the
on position.

Q137 & Q138 AUTO BASS VOICING PREAMP & AMP
An audio signal from the Resetable Counter IC9 is applied to
the Auto Bass Voicing Preamp Q137. This signal cannot
pass through and be amplified by this preamp until Pedal
Gating Transistor @136 conducts. This amplified signal is
then applied to the Auto Bass Voicing Amp Q138 where it
is amplified once more and sent on to the Main and Leslie
Mixing Preamps via the Pedal Volume Tabswitches and Pedal
Filter.

Q135 & Q136 AUTOMATIC BASS GATING

A negative pulse from Pin 22 of the Read Only Memory IC10
lowers the voltage on the base of @135 causing it to conduct,
which applies a positive voltage to the base of Q136 causing
it to conduct. When Q136 conducts, it applies a positive volt-
age to the collector of Auto Bass Voicing Preamp Q137 and
allows signal from Pin 15 of the Resetable Counter IC9 to be
amplified and passed on to the Auto Bass Voicing Amp Q138,

AUTOMATIC ACCOMPANIMENT
{See Dwgs. 8 & 9)

The LM Reed/String signal passes through the Automatic Ac-
companiment Modulator whether the Automatic Accom-
paniment is on or off, Normally, the Auto Accompaniment
Modulator Q140 is held closed with a steady positive voltage
from the Modulator Driver Q139. When the Automatic Ac-
companiment i1s on, the Modulator Driver delivers positive
voltage pulses to the Modulator. These pulses are applied to
the Modulator, turning it off and on, gating the Lower Man-
ual sighal through it. The full Lower Manual volume is heard
when the modulator’s conducting and as it turns off the
volume softens until the next pulse reaches the modulator,
This LM signal is then amplified by Auto Accompaniment
Preamps @141 and Q142 and sent to various voicing circuits
before reaching the Main and Leslie Mixing Preamps Q41-

Q4.

Q139 AUTOMATIC ACCOMPANIMENT MODULATOR
DRIVER

With the Auto Accompaniment switches off, ground is ap-
plied to the base of Q139 through a 33K and a 100K resistor
— keeping 1t turned on — supplying a constant positive volt-
age to the Auto Accompaniment Modulator @140. With the
Auto Accompaniment switches on, ground is removed from

w

3139 allowing 1t to be turned on by negative pulses from
the Read Only Memory IC10. These negative pulses turn
139 on and off at a specific interval supplying positive
voltage pulses to the Auto Accompaniment Modulator Q140
and also to the LED Driver Q112 if the Rhythm Wow
Switch is on.

Q140 AUTOMATIC ACCOMPANIMENT MODULATOR

The Auto Accompaniment Modulator @140 receives either
a steady positive vollage or positive voltage pulses from the
Auto Accompaniment Modulator Driver Q139, With the
Auto Accompaniment switches off, a constant positive volt-
age is applied to the gate of Q140 causing it to conduct, al-
lowing audio signal from the LM Reed/String collector Lo
pass on to the Auto Accompaniment Preamps Q141 and
142, With the Auto Accompaniment switches in the on
position, positive voltage pulses are applied to the gate of
Q140 causing it to conduct allowing audio signal from the
LM Reed/String collector to pass on to the Auto Accom-
paniment Preamps only when a positive pulse is received.

Q141, Q142 AUTOMATIC ACCOMPANIMENT PREAMPS
Audio signal from the LLM Reed/String collector, via the
Auto Accompaniment Modulator Q140 is amplified by these
two preamps and sent to filters and preamps through LM
Reed/5tring Tabswitching or Auto Accompaniment push-
button switches.

AUTOMATIC ORGAN COMPUTER (AOC)
(See Dwg. 11)

Automatic Organ Computer (AOC) consists of two switching
circuits AQC Keyswitches and Intelligence Keyswitches.
Listed below 1s an example of what happens when a C Major
chord is held on the Lower Manual and the C4 Upper
Manual Key is pressed.

1. With the AQC Tabswitch on and holding a C Major chord
(C, E and G) on the Lower Manual, a positive voltage is
applied to the emitters of all C, E and G AOC Keyers
Q170 via Diodes D150.

2. Upon pressing the Upper Manual C4 Key
a) the C4 DC Keyswitch contact receives a positive volt-
age {rom its on buss and keys the C4 note thru its
Sustain Keyer Transistor Q89.

b) the C4 AQOC Keyswitch contact is grounded by its on
buss which lowers the voltage on the base of nine AQC
keyers - namely C#3, D3, D#3, E3, F3, F#3, G3, G#3
and A3. Since in this range only E3 and G3 have volt-
age applied to their emitters from the LM Intelligence
Keyswitches, they are the only two Keyers that will
conduct keying their respective Sustain Kever tran-
sistors. Thus E3 and (G3 will be heard along with C4.

POWER SUPPLY
(See Dwg. 12)

AC line source voltage is converted into positive and negative
DC supply voltages using Transformer T1 and Rectifier
Dicdes D3-10. Regulator Transistors Q5 and Q6 and Zener
Diodes Z1-7 are used as voltage regulators on several voltage
lines. Some of the voltage breakdown circuits are located
on various boards throughout the organ and then are desig-
nated to the right of plug and socket numbers on the power
supply drawings and a chart is supplied for their location.
The Internal Leslie motors are connected across the primary
of the Power Transformer T1 (ahead of the 2 amp Slo-Blo
power fuse) in series with a 5 amp Slo-Blo fuse.
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// ADJUSTMENTS

AMPLIFIERS
{See Dwg. 13}

QR55-Q70 MAIN & LESLIE AMPLIFIERS

The Main & Leslie amplifiers are identical. They are direct
coupled with a guasi-complimentary output configuration.
The power output is rated at 35 watts EMS for each am-
plifier. Each amplifier has a Limiter Photocell at its output.
This controls the input signal to the amplifiers and prevents
any signal from entering the amplifier that may overdrive it

causing distortion, The function of the Preamp and Voltage
Amp is to boost the signal voltages to a point where they can
be used by the Driver and Pre-Driver circuits. The Pre-Driver
inverts the audio voltages so that the Drivers work in push-
pull. The Qutput Transistors convert the audio voltages from
the Drivers into a high current low voltage output signal that
is connected via the headphone jack to the speakers. Also,
output signal from each amplifier is mixed and connected
to the Cassette Recorder.

ADJUSTMENTS

VR1 VIBRATO SPEED ADJUSTMENT

Vibrato speed may be adjusted by using a small screwdriver.
Proper speed is between 6-7 Hertz with the Vibrato speed
tabswitch in Fast position. The Vibrato Oscillator will not
oscillate if adjustment is extreme.

L2 TUNING COIL

This adjustment is carefully set at the factory. Should tun-
ing be necessary, it is suggested a tuning fork for a certain
note be used (C for example). By holding a key down (C for
example), adjust the tuning coil with a non-metalic screw-
driver until the proper pitch or frequency is acquired. When
this note is properly tuned, the TOS tuning is automatically
locked in.

VR4 SLOW ATTACK & PERCUSSION DECAY ADJUST-

MENT |

The length of the percussion (decay) and slow attack may be
adjusted while a key is held down by using a small regular
screwdriver or one's fingertip. The proper length for the per-
cussion voices is about 2% to 3 seconds. Take into considera-
tion custiomer preference.

VR21 AUTOMATIC ACCOMPANIMENT ADJUSTMENT
This adjustment sets the length of the lower keyboard Auto-
matic Accompaniment sound. Too short a setting will cause
a choppy accompaniment - too long and the accompaniment
will sound continuously.
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VR23 BASS DRUM ADJUSTMENT

VR24 BLOCK ADJUSTMENT

VR25 BONGO ADJUSTMENT

VR26 SNARE DRUM ADJUSTMENT

These adjustments affect the length of the instrument’s tone.
Adjusting the length is similar to adjusting an actual instru-
ment. This can be done best by ear, as the instrument is be-
ing keyed, Adjustment is correct when the instrument sounds
most realistic. Too little adjustment setting caused the instru-
ment to sound dead - too much and it will sound continuous-
ly.

Note: The Snare Drum is a combination of the Bongo, Snhare
and Snare Drum tones. Adjusting any one of these circuits
will affect the Snare Drum sound.

VR27 SNARE ADJUSTMENT

VR28 BRUSH ADJUSTMENT

The best setting of these adjustments is one at which the in-
struments sound balanced. Always set these adjustments with
the balance control at midpoint. Proper Snare adjustment is
achieved when the Drum sound blends with the Snare prod-
ucing the most realisfic Snare Drum.

CASSETTE SPEED ADJUSTMENT

To locate this adjustment, remove the cassette speed control
knob. This adjustment works in conjunction with the cas-
sette speed control, When the speed control is directly in the
center, the cassette is at normal speed. Some tapes may vary
in speed. If such is the case and you want to play along
with the tape, this adjustment can be used to have the cas-
sette in tune with the organ.
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Q1 VIBRATO OSCILLATOR

1. No Vibrato,
2. No Vibra Wow.

Q2 HIGH FREQUENCY MASTER OSCILLATOR

All notes dead or weak.

Q3 BUFFER

All notes dead or weak.

Q4 WAVE SHAPER

All notes dead or weak.

QR5, Q6 VOLTAGE REGULATORS

1. Loud hum,
2. Entire organ dead.
3. Expression shoe has no control over organ volume.

Q7, Q8 UM 8,4 & 2 REED/STRING COLLECTOR &
EMITTER FOLLOWER

1. Trombone 16, Cello 16 missing 8, 4 & 2-foot content.

2. Trumpet 8, Oboe 8, Kinura 8 and String 8, weak or
dead.

Q9, Q10 UM EFFECTS COLLECTOR PREAMP &
EMITTER FOLLOWER

1. Accordion 16, Horn 16, Reed 16, Piano 16, Banjo 16

and Mandolin 16 weak or dead.
2. Auto Wow 16 and Vibra Wow weak or dead.

Q11 UM 16 REED/STRING COLLECTOR PREAMP
Trombone 16, Clarinet 16 and Cello 16, dead or weak.

Q12-Q14 PEDAL CANCEL TRIGGER, PEDAL CANCEL

1. All pedals rumble, but if one is held down it sounds
normal after 15 seconds.

2. Pedals dead.

Q15 GUITAR BASS KEYER

1. No Guitar Bass harmonic.
2. Guitar Bass harmonic sustains for 15 seconds,.

Q16, Q17 PEDAL KEYER, PEDAL KEYER EMITTER
FOLLOWER

1. Pedals sustain at a constant volume for 15 seconds.
2. No pedals except Bass Guitar harmonie.

Q18, Q19 1ST PEDAL DIVIDER

Dead pedals, rumble in all pedals or pedal tone one
octave high.

Q20, Q21 2ND PEDAL DIVIDER

1. No 16-foot pedal.
2. Rumble in all pedals - 16-foot only.

Q22 UM 16 SOLO PREAMP

1. First 12 Upper Keyboard notes an octave high on 16

foot Flute.

2. First 12 Upper Keyboard notes dead, weak or rumble

on 16-foot Flute.

W L0

Q26

Q28

150 CYCLE FLUTE FILTER

. Upper keyboard 16 Flute from C1 thru F3 dead or

weak.

. Upper keyboard 8 Flute from C1 thru ¥2 dead or

wealk.

212 CYCLE FLUTE FILTER

. Upper keyboard 16 Flute from F#3 thru B3 dead or

weak.

. Upper keyboard 8 Flute from F#2 thru B2 dead or

weak.

. Loss of 8 pedal highs.
. Lower keyboard 8 Melodia from C1 thru C3 dead or

weak.

300 CYCLE FLUTE FILTER

. Upper keyboard 16 Fiute from C4 thru F4 dead or

weak.

. Upper keyboard 8 Flute from C3 thru F3 dead or

weak.

. Upper keyboard 4 Flute from C1 thru F2 dead or

weal.

. Lower keyboard 8 Melodia from C#3 thru F#3 dead

or weak.

425 CYCLE FLUTE FILTER

. Upper keyboard 16 Flute from F#4 thru B4 dead or

weak.

. Upper keyboard 8 Flute from F#3 thru B3 dead or

weak. |

. Upper keyboard 4 Flute from F#2 thru B2 dead or

weak,

. Lower keyboard 8 Medlodia G3 thru C4 dead or weak.

600 CYCLE FLUTE FILTER

. Upper keyboard 16 Flute from C5 thru F5 dead or

weak,

. Upper keyboard 8 Flute from C4 thru F4 dead or

weak.

. Upper keyboard 4 Flute from C3 thru F3 dead or

weal.

. Upper keyboard 2 Flute from C1 thru F2 dead or

weak.

. Lower keyboard 8 Melodia from C#4 thru F¥4 dead

or wealk.

850 CYCLE FLUTE FILTER

. Upper keyboard 16 Flute from F#5 thru C6 dead or

weak.

. Upper keyboard 8 Flute from F#4 thru B4 dead or

weak.

. Upper keyboard 4 Flute from F#3 thru B3 dead or

weak.

. Upper keyboard 2 Flute from F#2 thru B2 dead or

weak.

. Lower keyboard 8 Melodia from G4 thru C5 dead or

weak.

1200 CYCLE FLUTE FILTER

. Upper keyboard 8 Flute from C5 thru F5 dead or

weak.

. Upper keyboard 4 Flute from C4 thru F4 dead or

weak.

Upper keyboard 2 Flute from C3 thru F3 dead or
weak.

Lower keyboard 8 Melodia from C#5 thru F#5 dead
or weak.
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1700 CYCLE FLUTE FILTER
1. Upper keyboard 8 Flute from F#5 thru C6 dead or

weak.

2. Upper keyboard 4 Flute from F#4 thru B4 dead or
weak.

3. Upper keyboard 2 Flute from F#3 thru B3 dead or
weak,

2400 CYCLE FLUTE FILTER

1. Upper keyboard 4 Flute from Cb thru F5 dead or
weak .

2. Upper keyboard 2 Flute from C4 thru F4 dead or
weak.

3400 CYCLE FLUTE FILTER

1. Upper keyboard 4 Flute from F#5 thru C6 dead or
weak.

2. Upper keyboard 2 Flute from F#4 thru B4 dead or
weak .

Q34 4800 CYCLE FLUTE FILTER
Upper keyboard 2 Flute from Cb thru C6 dead or weak.

Q35 FLUTE PREAMPS

1. Upper keyboard all Flute voices dead or weak.
2. Lower keyboard Melodia 8 dead or weak.

Q36 STRING PREAMP

1. Upper keyboard Celio 16, Kinura 8, Violin 8 dead or
weak.

2. Clarinet 16 missing harmonic content,

3. Lower keyboard Violin 8 dead or weak,

4. Guitar & Banjo Automatic Accompaniment missing
harmonic content.

Q37 REED/STRING/DIAPASON PREAMP

1. Upper keyboard Clarinet 16, Cello 16, Trombone 16,
Trumpet 8, Oboe 8, Kinura 8 and Violin 8 dead or
weak.

2. Lower keyboard Violin 8, Cornet 8, Diapason 8,
English Horn and French Horn dead or weak.

. Pedals missing Bass Guitar harmonic.

3
4. Piano, Guitar and Banjo accompaniment dead or weak.

Q38 RHYTHM EMITTER FOLLOWER
All Automatic Rhythm voices dead or weak.

Q39 150 CYCLE PEDAL FILTER

1. Pedals weak or dead except Bass Guitar harmonie,
2, Automatic Bass dead or weak.

Q40 PEDAL PREAMP

1. Pedals weak or dead except Bass Guitar harmonic.
2. Automatic Bass dead or weak.

Q41, Q42 LESLIE MIXING PREAMPS NOS.1 & 2

1. Organ dead or weak in Leslie position,
2. Pedals play but lower in volume.

Q43, Q44 MAIN MIXING PREAMPS NOS.1 & 2

1. Organ dead or weak in Main position.
2. Pedals play but lower in volume,
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Q45, Q46, @47 REVERBDRIVER, REVERB PREAMPS
NOS.1& 2

Reverb dead, weak or distorted.

Q48 REVERB OUTPUT PREAMP

Reverb dead, weak or distorted.

Q49 REVERB OUTPUT EMITTER FOLLOWER

Reverb dead, weak or distorted.

Q50 425 CYCLE REED/DIAPASON FILTER

1. Lower keyboard Diapason 8 C1 thru C3 dead or
weak,

2. Lower keyboard French Horn 8 dead or weak.

3. Piano Aecompaniment missing harmonie tone.

Q51 600 CYCLE REED/DIAPASON FILTER

1. Lower keyboard Diapason 8 C#3 thru F#3 dead or
weak,

2. Upper keyboard Trombone missing harmonic,

3. Piano accompaniment missing harmonic tone.

4. Pedals missing Bass Guitar harmonic.

Q52 850 CYCLE REED/DIAPASON FILTER

. Upper keyboard Trombone missing harmonic tone.
. Lower keyboard Diapason 8 (G3 thru C4 dead or weak.
. Guitar accompaniment missing harmonic tone.

G By —

Q53 1200 CYCLE REED/DIAPASON FILTER

1. Lower keyboard Diapason 8 C#4 thru F#4 dead or
weak.

2. Lower keyboard Cornet 8 missing harmonic.

3. Upper keyboard Trumpet 8 and Oboe 8 dead or weak,

4. Banjo accompaniment missing harmonic tone.

Q54 1700 CYCLE REED/DIAPASON FILTER

1. Lower kevboard Diapason 8 G4 thru C6 dead or
weak.

2. Lower keyboard Cornet 8 missing harmonic,

3. Upper keyboard Clarinet 16 missing harmonic.

Q55-Q62 LESLIE PREAMPS, DRIVERS & OUTPUTS

Entire organ dead, weak or distorted and may blow
fuses in Leslie position.

Q63-Q70 MAIN PREAMPS, DRIVERS & OUTPUTS

Entire organ dead, weak or distorted and may bilow
fuses in Main position.

Q71 KEY DOWN DETECTOR

1. Auto Wow 16 dead or weak.
2. No Percussion or Slow Attack.

Q72 SLOW ATTACK KEYER

1. No Slow Attack.
2. No Percussion.

Q73 PERCUSSION & MARIMBA RESET

1. Percussion voices weak or dead, but work with

Percussion Repeat tab on. |
2. No monophonic sustain (one-note sustain} on Piano

Percussion voice.
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Q74, Q75 REPEAT OSCILLATOR

No Percussion or Marimba Repeat.

Q76 PERCUSSION KEYER

1. No Percussion.
2. No Percussion Repeat.

Q77, Q78 REPEAT PULSE DIVIDER

No Marimba or Percussion Repeat.

Q79-Q82 PULSE DRIVERS & KEYERS NOS.1 & 2

L. With Marimba Repeat tab in the on position, every
other 3 notes are dead.

2. With Marimba Repeat tab in the on position, every
other 3 notes play but do not repeat.

@83, Q84 MARIMBA REPEAT DISABLERS
No Marimba repeat.

Q85 SUSTAIN CANCEL ENABLE

1. No monophonic sustain on Piano Percussion voice.
2, Monophonie sustain on upper manual voices.

Q86, Q87 SUSTAIN CANCEL TRIGGER

1. No sustain.
2. No monophonic sustain on Piano Percussion voice.

Q88 SUSTAIN CANCEL

1. No monophonic sustain on Piano Percussion voice.
2. No sustain,

Note: Monophonic sustain means that when the notes are
played one at a time the sustain from the previously
played note is canceled each time another note is
played.

Q89 SUSTAIN KEYER

1. One note cyphers on all dicde-keyed footages. (Refer
to Diode Keying Chart).

2. One note dead on all diode-keyed footages. (Refer
to Diode Keying Chart),

Q90 600 CYCLE PERCUSSION & SLOW ATTACK FILTER

1. Upper keyboard Piccolo 4 & Harmonic 4 C1 thru F3
dead or weak.

2. Upper keyboard Harmonic 2-2/3 C1 thru B2 dead or
weak.

3. Harmonic tone missing on Horn, Piano, Accordion &
Reed voices.

Q91 850 CYCLE PERCUSSION & SLOW ATTACK FILTER

1. Upper keyboard Piccolo 4 and Harmonic 4 F#3 thru
B3 dead or weak.

2. Upper keyboard Harmonic 2-2/3 C3 thru F3 dead or
weak.
3. Harmonic missing on Banjo voice.

Q92 1200 CYCLE PERCUSSION & SLOW ATTACK FILTER

1. Upper keyboard Piccolo 4 and Harmonic 4 from C4 thru
F4 dead or weak.

2. Upper keyboard Harmonic 2-2/3 from F#3 thru B3 dead

or weak.
3. Harmonic missing on Banjo voice.

Q83 1700 CYCLE PERCUSSION & SLOW ATTACK FILTER

1. Upper keyboard Piccolo 4 and Harmonic 4 from F#4
thru B4,

2. Upper keyboard Harmonic 2-2/3 from C4 thru F4
dead or weak.

3. Harmonic tone missing on Reed 16 voice.

Q94 2400 CYCLE PERCUSSION & SLOW ATTACK FILTER

1. Upper keyboard Piccolo 4 and Harmonic 4 from C5 thru
F5 dead or weak.

2. Upper keyboard Harmonic 2-2/3 from F#4 thru B4
dead or weak.

3. Harmonic tone missing on Accordion voice.

Q95 3400 CYCLE PERCUSSION & SLOW ATTACK FILTER

1. Upper keyboard Piccolo 4 and Harmonic 4 from F#5
thru C6 dead or weak,

2. Upper keyboard Harmonic 2-2/3 from C5 thru F5 dead
or weak.

3. Harmonic tone missing on Mandolin & Reed 16 voices.

Q96 4800 CYCLE PERCUSSION & SLOW ATTACK FILTER

1. Upper keyboard Harmonic 2-2/3 from F#5 thru C6
dead or weak.
2. Harmonic tone missing on Mandolin & Banjo voices.

QA7 ACCORDION, HORN AND PIANO AMP

Harmonic missing on Accordion, Horn and Piano.

Q98 SLOW ATTACK & PERCUSSION MODULATOR
PREAMP

1. All percussion voices dead or weak.
2. All slow attack voices dead or weak.

Q99, Q100 SLOW ATTACK & PERCUSSION PREAMPS

1. All percussion voices dead or weak.
2. Slow attack voices dead or weak.

Q101, Q102 SLOW ATTACK & PERCUSSION EMITTER
FOLLOWER & SWITCHER

1. Percussion voices weak or dead.
2. Slow attack voices weak or dead.

Q103 PERCUSSION ENABLER

1. Percussion voices dead or weak.
2, No percussion repeat.

Q104, Q105 SLOW ATTACK DISABLE DRIVER &
DISABLE

1. Slow attack voices dead or weak.
2. Percussion doesn’t override Slow Attack.

Q106 SLOW ATTACK & PERCUSSION MODULATOR

1. No percussion repeat,
2. Percussion and slow attack voices play but do not
have percussion or slow attack,

QR107-Q110 AUTO WOW INVERTER, RESET 1 & 2
AND INTEGRATOR

No Auto Wow 16,

Q111 LM RHYTHM WOW COLLECTOR PREAMP
No Rhythm Wow.
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Q112 LED DRIVER
No Auto Wow, Vibra Wow or Rhylhm Wow effect.

Q113 WOW PREAMP

1. Rhythm, Vibra and Auto Wow weak.

2. Weak Rhythm, Vibra and Auto Wow voice with
no effect.

Q114 WOW OUTPUT PREAMP
Auto, Rhythm and Vibra Wow weak or dead.

Q115 HIGH/L.OW SELECTOR
1. High bass tone of Automatic Bass missing.
2. Low bass tone of Automatic Bass missing,
@116 INVERTER
1. Low bass tone missing in Automatic Bass.
2. High bass tone of Automatic Bass distorted,
Q117 LOW ENABLE
1. High bass tone of Automatic Bass distorted.

2. Low bass tone missing in Automatic Bass.

Q118 LOW SELECTOR DRIVER

1. Low bass tone missing in Automatic Bass.
2. High bass tone distorted in Automatic Bass.
Q119 AUTOMATIC BASS PREAMP

No Automatic Bass.

Q120 LOW SELECTOR

1. High bass tone distorted in Automatic Bass.
2. No low bass tone in Automatic Bass.

Q121 TONE KEYERS (25)

1. Low bass tone for specific note distorted.
2. Automatic bass tone dead for specific note.

Note: To locate Keyer for specific note, see Automatic
Bass Keying Chart in Chart Section.
Q122 HIGH SELECTOR DRIVER
1. High bass tone missing in Automatic Bass.
2. Low bass tone distorted in Automatic Bass.
Q123 HIGH SELECTOR
1. Low bass tone distorted in Automatic Bass.

2. No high bass tone,

Q124 HIGH ENABLE

1. Low bass tone distorted in Automatic Bass.
2. High bass tone missing in Automatic Bass.

Q125 MULTI-STARTER

1. Multivibrator will not turn off. Automatic Rhythm
and Accompaniment play all the time.

2. Multivibrator will not turn on. Automatic Rhythm |

and Accompaniment dead.

Q126, @127 CLOCK MULTIVIBRATOR

1. Multivibrator will not run.,
2. No Downbeat Light, no Automatic Rhythm or
Accompaniment.
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Q128-Q130 STROBE DELAY 1 & 2, STROBE KEYER

1. No Automatic Rhythms or Accompaniment.
2. Snare Drum beat off timing in Rhythms and Auto-
matic Accompaniment.

Q131 AUTOMATIC BASS DIVIDER DRIVER

No Aufomatic Bass.

Q134 DOWNBEAT LAMP DRIVER

1. Downbeat Lamp does not light,
2. Downbeat Lamp stays on.

Q135, Q136 AUTOMATIC BASS GATING

1. Automatic bass tones play too long.
2. No automatic bass.
3. Automatic bass tones too short in length.

Q137, Q138 AUTOMATIC BASS PREAMPS

No Automatic Bass.

Q139 AUTOMATIC ACCOMPANIMENT MODULATOR
DRIVER

1. No Automatic Accompaniment.
2. Lower manual voices dead.

Q140-Q142 AUTOMATIC ACCOMPANIMENT &
PREAMPS

1. No Automatic Accompaniment,
2. Lower manual voices weak or dead.

Q144 BASS DRUM GENERATOR
"~ No Bass Drum heats in rhythm.,

Q145 BLOCK GENERATOR
No Block beats in rhythm,

Q146 BONGO GENERATOR
No Bongo beats in rhythm.

Q147 SNARE DRUM GENERATOR

Snare Drum noise missing in some rhythms.

Q148 SNARE PULSE DETECTOR

1. Snare noise at all times,
2  No noise in Snare.

Q149 SNARE KEYER

1. No noise in Snare.
2. Snare noise at all times.

Q150 SNARE GATE
No Brush or Snare beats in rhythm.

Q151 BRUSH GATE

No Brush noise in rhythms.

Q1562 NOISE GENERATOR
Weak or dead Brush and Snare beats in rhythms.
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Q153 NOISE AMP

Snare and Brush beats missing in rhythms.

Q154 NOISE GATE

No Snare or Brush beats in rhythms.

Q155-Q157 BRUSH, ONE-SHOT MULTIVIBRATOR
AND BRUSH KEYER

1. Weak or no Brush beats in rhythms.
2. Continuous Brush noise.

Q158 SWING, BOSA NOVA & SAMBA BRUSH LENGTH
REGULATOR

1. Brush sustain short in duration.
2. Brush sustain long in duration.

Q159 BOSA NOVA & SAMBA BRUSH LENGTH KEYER

Short Brush sustain beats missing in some rhythms.
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Q160 TRIPLET RESET

Hesitation in Swing, Dixie and Waltz Automatic
Rhythm and Accompaniment.

Q161 TRIPLET TIMING REGULATOR

All Automatic Rhythms and Automatic Accompaniment
are slow in timing.

Q162 SWING BRUSH LENGTH KEYER

Swing rhythm brush heats shorter in duration.

Q163, Q164 RHYTHM PREAMPS
Automatic rhythm weak, dead or distorted.

Q170 AOC KEYER

1. Constant cypher on 16, 8, 4 & 2 voices.
2. AOC harmony note missing from up to 9 upper
keyboard keys.
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SCHEMATIC 2

To Fluta Filters Ta Parecussinn Filfers

b

Dwa. % 0K a7, See Dwy, 7
540 0wy ¥ t T Aty F % A - M.
[ —— I —y 10 Mercuss Exabker
R2 220K 30~ See Dwg. 7k
SAAA
£ é, = 1 10K a7k,
- - Ay e A0 .
R 20K RE 2K =— 2400 I I
il %
<4 == = 0 10K 47K
? ! I .i'.t-‘ .HH - - - lim._
RE 220K | R1z 220K E=—e 1700~ E_I | To Percussion & Slow Attack Tabswitches
i | ‘F& ,E%—l = > {See This Dwg. b
! ' A ==Y - 1200
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L > | WA e A 550
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" .l.—é _L%
¥ | ¥ | . & v
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R 220K == 30~ } |I
I R T I I L E B2 I'
R16 220K
Flute PRGLOAD
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R3 € §2Kpr & T2Kang $2;Krsg § K g1 [2Kpsg (2K pag T 2K pi3 g § K ,
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1 i l H L tar |
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:.,] . ! k- o 2Ly [
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SCHEMATIC 2
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4' VYOICING NETWORK
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Z' VOICING NETWORK
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NOTES

. All resistors 172 Wall or less unless ctherwise spedifled,

. Al capacitors are In micrefarads unless stherwiss specifisd

. Ell yoltages measured to ground with @ Simpson 260 VoM.

. Sew Parts List for companent part numbers.,

. All shswiches shown in off position.

. At keyswitehes shown in off pasition.

. Al resistors with "' R" numbars are containad in retworks,

. Dur lorefathers made one mistake. What they shous have fought
for was represantation without taxation.

Bald lines indicate Dinde Xeying Groups which dre referrsd 1o
on [Dwg, &

e TS
oo =) B Baona B o

e

UPPER MANUAL DIODE KEVING
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Adto Wam & Vibré Wow o ronic £ & +1NV St Dwg.7
Tahswiich Contacts - \
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TRANSISTOR LOCATION CHART

NAME OF BOARD NAME OF BOARD NAME OF BOARD

Master Osc./Vib. Board
Master Osc./Vib. Board
Master Osc./Vib. Board

: Amplifier Board
Amplifier Board
Amplifier Board

Auto Wow Board
Automatic Bass Board
Automatic Bass Board

\ . E Amp/Power Subg xpress. Bro 117 Automatic Bass Board

+1; plY Boarg Amp/Power Supg xpress.Bre 118 Automatic Bass Board

10D 0 m Automatic Bass Board

QC Board - Right Side Automatic Bass Board
QC Board - Right Side

OC Board - Right Side . . Amplifier Board Automatic Bass Board

Automatic Bass Board

QC Board - Right Side mplifier Buar

QC Board - Right Side
Bass Pedal Board

mplifier Board Automatic Bass Board

mp/Power Supply/Express.Brd. Rhythm Board

L | ]
L |
-
n n
L
L} 3
L]
-l »
] » 4 ] - L] ] -
L L | L L L | L

114
115
116
117
118
118
120
mplifier Board - 121 ¥ Automatic Bass Board
122 |
123
124
125
126
127
128
129
130
131

N
2
3
4
.
7
8
9
11
12
13 Bass Pedal Board ) Rhythm Board
14 Bass Pedal Board 127 Rhythm Board
|15 N  Bass Pedal Board Rhythm Board
16 Rhythm Boarc
m Boare
— 18 75 m Boarc
— 19 76 132 ™ Boarc
20| 133 _ m Boare
21 134 m Boarc
22 79 EE m Boarc
21 80 _ — 136 _ T Boare
25 — 81 m Boarc
2 J§ QOCBoard LeftSide§ 82 || PeroussionBoard _______§ 138 || Rbythm Boarc
27 § QOCBoard LertSise 83 § PercussionBoard N 139§ Rhythm Board
28 84 140 g Rhythm Board
29 85 141 § Rhythm Board
30 86 | 142 N Rhythm Board
31 N OC Boarg 87 144 R Rhythm Board
32 145 R Rhythm Board
| 33 89 146§ Rhythm Board
34 90 Rhythm Board
E 91 148 B Rhythm Board
36 92 | 149§ Rhythm Board
93 150 N Rhythm Board
38 94 151 | Rhythm Board
39 98 152 @ Rhythm Board
40 96 153§ Rhythm Board
— a1 ~ 54| Rhythm Board
— a2 — 98 155 Rhythm Board
— 43 EETI —_156_|_Rhythm Board
a4 —100__ Rhythm Board
a5 B Reverbboard N 101§ OCBoard LoftSide 158 N TNhythm Boarc
46 N ReverbBoard N 102 [ QCBoard-LeftSide N 159 [§ Rhythm Boarc
47 F ReverbBoard N 103§ OCBoard LoftSide  § 160 | Rhythm Boar
48 N ReverbBoard — § 104 J OCPBoard-LefiSide 761 | Rhythm Boan
49§ Reverbboard N 105§ OCBoad LefiSde B 162 ) Rbyihm Boan
m L. Boara - night siqe m JC Board - Le ide m shythm Boarc
51 J OCBoard RightSide 107 J AutoWowBoard 164§ Rhvihm Boan
- 52 QC Board - Right Side . 108 J Auto Wow Boarc - 170 ] A0UC/Diode Keying Boarc
53 F UOCBoard WightSide N 7100 J AutoWowBoard
54§ OCBoard RightSide 110§ AutoWowbBoard __— §
55 L —
56 112 ]
B ]
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PARTS INFORMATION

STANDARD PARTS

Replacements for all standard electronic parts and hard-
ware may be purchased directly from local suppliers
generally in less time than would be required to obtain
them from the factory.

SPECIAL PARTS

In addition to the standard repiacement parts, special
electronic and mechanical parts are also used. These
parts are manufactured by and to the specifications of
the factory. Order these parts directly from the factory
since they would be difficult or impossible to obtain
from other sources.

PARTS ORDERING INFORMATION

When ordering parts be sure to include the following
information:

1. Model and Serial Number

2. Part Number

3. A description of the part

4. Specify how you want the part shipped.

Most special electronic parts and mechanical parts will
have a part number stamped on them. In the event that
the part number is missing, or you are unable to read
the part number, a complete description of the part and
where it is used will allow the factory to fill your parts
order. When parts are ordered in the proper manner the
factory is able to fiil your orders promptly—delays that
might result are avoided.

ADDRESS PARTS ORDERS TO:

LOWREY ELECTRONICS SERVICE DEPT.
4400 W. 45th St.
Chicago, Illinois 60632

IMPORTANT
IN ANY CORRESPONDENCE CONCERNING THIS

INSTRUMENT ALWAYS INCLUDE MODEL AND
SERIAL NUMBERS

62



PARTS LIST

TABLE OF CONTENTS

AQC, SUSTAIN CONTRQOL & DIODE KEYING BOARD ASSEMBLY

AMPLIFIER/POWER SUPPLY & EXPRESSION PEDAL ASSEMBLY
AUTO WOW BOARD ASSEMEBLY

lllllllllllllllllllllllllllllllllllllllllllll

lllllllllllllllllllllllll

-------------------------------------------
llllllllllllllllllllllllllllllllllllllllllllllll
-----------------------------------------------

............................................................

-----------

CONSOLE & MANUAL ASSEMBLIES | | . . . s,
COUPLER & SOLO BOARD ASSEMBLY . . . . . . .. o
ENDBLOCK ASSEMBLY (Lower Left)

ENDBLOCK ASSEMBLY (Upper Left)
ENDBLOCK ASSEMBLY (Upper Right) _ . . . . e
KEYSWITCH ASSEMBLY (Upper & Lower Manual)
LESLIE TREMOLQO ASSEMBLY

------------------------------------------------

---------------------------------------

-------------------------------------------

---------------------------------------------

lllllllllllllllllllllllllllllllllllll

..........................................
................................................
-------------------------------------------

lllllllllllllllllllllllllllllllllllllllllllllllllll

RHYTHM BOQARD ASSEMBLY . . . .
TAB PANEL ASSEMBLY

.......................................................

...........................................

THE PARTS LIST CONTAINS THE FOLLOWING INFORMATION:

1. Name of Part
2, Value, Tolerance and Code {When Important)
3. Brief description
4. Where the part is found (assembly, printed circuit board, etc.)
5. Schematic Reference Number

8. PART NUMBER — USE IT!

This parts list includes ali standard stock replacement parts. No attempt has been made to
inhclude every nut, bolt and screw. If the necessity for a non-listed part arises, please write
describing the parts location and function as well as model and serial number of the unit.
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PARTS LIST

Schematic Part
Part Description Reference Number

AOC, SUSTAIN CONTROL & DIODE KEYING BOARD ASSEMBLY

Diode e e e e e e e e e e e e D39, 42-49,150. . ....... 9192-004799
Network Keying - - - o o e e e e e e e e e e e e 949-020015
Network Keving . . . o e e e e e e e e e e e e e e e e e e e e 949-020037
Transistor Sustain Kever . . . . . . . . . ... . . L e QE%. ... .. ... 991-016727
Transistor SustainCancel . . . . - . - . . . . . e e QRQEB. . . i 991-008393
Transistor AOC Keyers « « v o o o ot e e e e e e e e e e e e e QRQ1I70 . ... ... L, 0991-010098

AMPLIFIER/POWER SUPPLY & EXPRESSION PEDAL ASSEMBLY

Arm At UabOr o - e e e e e e e e e e e e e e e e e e e e e e e e e e 967-015934
Assembly Amplifier/Power Supply & Expression Pedal Complete . .. ... ... ... o .. 997-021114
Bulb GE 1819 (Part of Photocell P3). . . . . . . . . oL e 939-003190
Capacitor Electrolytic 1000 UF 18V . . . . o o i e e e e e e e e e e e e e e 345-008895-61
Capacitor Electrolytic 1 UF 20V « - o v v ot e et e e e e e e e e e e 945-008895-11
Capacitor Electrolytic 50 UF 20V . . . . . . 000 o oo o e 945-008895-12
Capacitor Electrolytic 40 UF 20V - . . . L L e e e e e e e e e e e e e e 945-015086
Capacitor Electrolytic 500 UF 25V . o o o 0 i i e e e e e e e e e e e e e e e e 945-008895-19
Capacilor Electrolytic 1000 35V 1500-1000 25V . . . . . . o v o0 o e e e e 945-0200256
Capacitor Electrolytic 2000 76V 3000-1000 25V . . . o o i i i e e e e e 945-020024
Capacitor Electrolytic 1000 UF 30V . . . . . o . o L o o o oL e e e e e 0465-008895-49
Capacitor Electrolytic .4 UF 38V . o o ot e e e e e e e e 345-008895-16
Capacilor Electrolytic 1 UF 38V NP . . . . . . e e it i e e e e e e e e e e s s e e e 945-008895-15
Capacitor Electrolytic 1000 UF 40V . . . . . . . o o L i e e e e e e e e 945-003861-1
Diode Rectifier. - - « v v v v ot e e e e e e e e e e e e e e e e e D3,106 ... ... ... ..., 019-010459
Diode Rectifler. « - & -« v v e e e e e e e e e e e e e e D49 .. ... ... 919-010623
Diode DAl -« f o e e e e e e e e e e e e e e e e e e e e b60,61 .............. 919-010454
Diode Zener 4.3V - . v o e e e e e e e e e e e e e e e e e 2T e e e e 919-017406-16
Diode Zener 8.7V . . . . .. o0 e e e e e e 26 . . . e 919-017406-17
Diode ener 14V . ¢ v v o e e e e e e e e e e e e s - A S 3919-017406-9
Diode Zener 10V 5% - - - o v v h e e e e e e e e e e e e e e e e e e /) 0919-015618-1
Fuse 2Amp Slo-Blo- - - - - . o o e e e 939-013304
Fuse 5 Amp Slo-BloPigtail . . - . - . . o o o o i e e e e e e e e e e 939-001120
Holder - = S 906-006303
Mat ExpressionPedal . . . . ... . ... . i i 0 e 959-006337-4
Mat Glide SWiteh « - « o v o v e e e e e e e e e e e e e e e e e e e e e e e e e 959-009208-1
Photocell (Dual) Expression Pedal ... ... ... ... ........ P3. ... . . . 948-016725
Resistor WW .18 Ohm 2W . . . . . e e e e 924-008896-21
Resistor WW 15 Ohm 2W. . . . e e e e e e e e e e e e e e e e e e e e e S 924-010471-150
Resistor WW 22 Ohm 2W. . . . o e e e e e e e e e e e e e e 924-010471-220
Resistor WW 35 Ohm SW. o o v i it e e e et e e e e e e e e e e e e e e e e e 924-006811-86
Resistor WW B2 Ohm 2W . - - i ot e e e ot e e e e e e e e e e e e e e e e e e e e 0924-010471-820
Resistor WW 300 Ohm 2W - - - . o o e e et e e e e e e e e e e e e e e e 924-010471-391
Socket g 2 3 1 o) ol 906-013174
Spring ComPression « « « - v o o v vt it e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 975-011747
Spring Glide SWitch . . .« o v o i e e e e e e e e e e e e e 975-009205
Switch (83 s T 960-006340
Transformer " =) T1. - - i e e e e e e e e e e 054-018235-2
Transistor Power OQutput - . . . . . .. - .. oo oo oo QR61,62,62,70. ... ... .. 992-020432
Transistor .Short Circuit Proteetor . . . . . . . . .. .o L. QH8. 66 ... ........... 991-010462
Transistor Preamp, Voltage Amp & Pre-Driver . . . . .. ... ... .. QR55-57,6365.......... 091-013544
Transistor Driver PNP . . . . . . . . . oo o o Q60,68 - - ... ... ... ... 991-020426-3
Transistor Driver NPN.......... ... . oo, QLO, 67 ........... ... 991-020425-3
Transistor Regulator - . - - . . . . . . .. .. . QbH. . . . 091-020425-1
Transistor Regulator - . . . . . ..o oo oo oo QE- - . . ..o 991-020426-1
AUTO WOW BOARD ASSEMBLY

Capacitor Electrolytic1 UF 20V . . . . . . . . . . ... o o0 Lo e e e e e e 945-008895-11
Capacitor Flectrolytic 10 UF 20V. . . . . . . oo oo oo oo 0oL CO. .. i s 945-008895-9
Capacitor Electrolytic 3 UF B0V . . . . o o i e e e e e e e e e e e e e 945-008895-6
Diode Zener LAV - . o o o e e e e e e e e e e e e e e e e e . % - 2 919-017406-9
13 o = DBb-BT .. .o 319-004799




PARTS LIST

Schematic Part
Part Description Reference Number
AUTO WOW BOARD ASSEMBLY (Continued)
Photaocell 4-S8ection . . ... ... e e e e e Pa. . ... 948-018243
Transistor Collector Preamp . . . . . . ... . it ie oo QLIY . .. ...... .. .. ... 991-002298
Transistor INVEILEY . . . . . i it i e e e e QLO7 ., ... ... . ... .. 991-008393
Transistor Reset 1 & Integrator. . ... ................... Q108,109 _ . ... ....... 991-010098
Transistor Reset 2 ., . ... ... ... e QLi0 . ... ... .. ..., .. 991-015587
Transistor LEDDriver. . . .. ... ... ... e QL112., ., .............. 991-016727
Transistor Preamp & Output Amp . ... ....... ... ........ Q113,114 . .. ......... 091-018238
AUTOMATIC BASS BOARD ASSEMBLY
10 Te s [ N U D70-73 ... ... ..., 919-004799
Transistor High/Low Selectors & Enablers . .. .. ... ........ Q1156-117,119,120,123,124 . 991-008393
Transistor Drivers, Keyers . .. ... ... .. . o Q118,121,122 .. ....... 991-010098
BASS PEDAL BOARD ASSEMBLY
Capacitor Electrolytic 15 UF 20V . . . . L L L i i e i et e e e e s e e e 945-008896-10
Capacitor Electrolytic50 UF 20V. . . . . . . . v o v v v i i i n s Cll.. ... .. i, .. 945-008895-12
Capacitor Electrolytic B UF 25V NP . . . . . . . ot e it et st e e s e nen s e 945-010433-1
Diode i e e e e e e e e e e e e e e e e e e D11-23 ........ ... 919-004799
Network 2nd Pedal Divider. . - . . . . . .« i it i it e e e e e e e e e e e e e e e 949-008802-1
Network 1st Pedal Divider . - - - c o o o v ot e v e e e e e e e e e e e e e e e 949-008802-2
Transistor Pedal Cancel Trigger & Emitter Follower .. ... ... .. Q12,13,17 ........... 991-008393
Transistor Pedal Cancel . . . . .. .. e e e e e e e e e e e Qld. . . . ... v v v 991-002232
Transistor Guitar Bass Keyer, Pedal Keyer. . . . . ... ... .. .... Q15,16 ... ........... 991-010098
Transistor Pedal Divider. . . .+ . v v v v i v i it e e e e e QR18-21 .............. 991-008394
BASS PEDAL SWITCH ASSEMBLY
Assembly Pedal Board 1-Note . . . . .. . . . . e it i e e st et e e e e e e 997-017090
Assembly Pedal Board 65-Note . . . ... ... . . ' P 997-017091
Assembly Pedal Frame Complete with Pedal Caps . . . .. J R 997-017064
Assembly Pedal Board T-Nobte . . . . . . . i it o e e e e e e i e e e e e e e et e e 997-017092
Spring 970 3+ 1 - L« 917-010406
BENCH ASSEMBLY
Bench PoCaAN . - « v 4 4 o s st i n s s e e e e e e e e e e h ey e e 978-021029
Bench Y B 1 R 7R S 978-021029-1
CHIMES BOARD ASSEMBLY
Diade o e e e e e e e e e e e e e e e e e e e D40. . . . . . . e . 919-004799
CONSOLE & MANUAL ASSEMBLIES
Assembly Auxiliary Input (Jack & Bracket Complete) .. ... ... ... ... i 095-016331
Assembly Up-StopRail Lower Manual . . . . .. ... .. ... ... .. &ttt 997-018705
Assembly Up-Stop Rail Upper Manmnal . . . . . . . ... . . .. . . i i i ie e e 99'7-0187156
Back o =Y ¥ « AP O 972-021035
Capacitor Electrolytic 4 UF 356V . . . . . . . i it i e e e e e 945-008895-16
Capacitor Electrolytic 1O UF 20V . . . . . . . o e i it e e i i it e et s et 045-0088956-9
Capacitor Electrolytic 50 UF 30V, . . . . . .. i it i e it it a i i e e 945-008719
Coil Crossaver 3.7 MH . . . . . . . . . . i i it s ot e e L5, 6.... ... oo, 956-008721
Escutcheon TabPanel . . .. ..........¢c¢oo.... e e e e et e e e e e e e e e 966-021036
Jack Headphone . . . .. . v it it e it e e e e st bt e e e 910-016688
Jack Microphone Input . . . . . . .. . . .. ... e e e e 910-010077
Key Cap (1) Plastic (Black) . . . . . . . i i e e e e e e e e e me e
Key Cap (2) Plastic (White) . . . . . . v it e i e it s e e e et s e e e
Key (3) Complete (Black or White). . . . . . .. . . .. it it s e

(1) All are identical.

(2) Include Key Letter designation. (Example: A or F, etc.)

(3) Available on special order only. Include Key Letter designation, Key location
and Keyboard identification. {Example: A2 Upper Keyboard.) Replacement keys
will require special hand-fitting due to the hand-built construetion of keyboards.
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Schematic Part
Part Description Reference Number

CONSOLE & MANUAL ASSEMBLIES (Continued)

Pad Up-Stop . . . o 914-009451-2
Speaker 8-inch Main Treble (8 Ohm) . . . . ... ... ... .... ... ... ... 985-003185-1
Speaker 12-inch Main & Leslie Bass (8 Ohm). . . ... ... .. ... .. ... ... ... 985-021034
Spring Reverb Unit . .. .. ... ... 0984-017447

COUPLER & SOLO BOARD ASSEMBLY

Diode D38,41 .. ............ 919-004799
ENDBLOCK ASSEMBLY (Lower Left)

Assembly Endblock & Escutcheon ... ... .. ... ... ... ... .. 997-021110
Capacitor Electrolytic 50 UF 20V . . . . .. . . ... 945-008895-12
Knob Black . . . . . .o 915-015988-1
Potentiometer  Cassette Speed Adj. 600 Ohms, Speed Contrel 100 Ohms . .. ... .. ... ........ 925-015076
Potentiometer 100K Rhythm Volume . . . ... ... ... .......... VR30. . .............. 925-010814-2
Potentiometer = 20K Rhythm Balance . ... . ... .... ... ... ... . . VR29. . . ... ... L. 926-010814-14
Potentiometer 1M (Dual) Rhythm Tempo .. ... ... .. ..o\ ... VR20................ 925-0174256
Pushbutton Green Variegated (Rhythm). . . . ... ... ... ... ... 915-018809-56
Pushbutton Red Variegated (Rhythm) . . .. .. ... ... ... .. .. ... 915-018809-7
Pushbutton Yellow Variegated (Rhythm) . . . . . ... ... ... ... ... .. .. 915-018809-8
Pushbutton Green Variegated (Auto Accomp) - . . . . . . oot vt e 915-012873-5
Pushbutton Red Variegated (Auto Accomp) - - - v v v oo ottt n i i 915-012873-7
Pushbutton Yellow Variegated (Auto Accomp) . . .. .. ... .. .. 915-012873-8
Switch Pushbutton (Rhythm) . ......... . ... . 060-0188156
Switch Pushbutton {(Auto Accomp) .. .. ... ..o 960-020019
Switch Pushbutton (Start Switeh) . . .. .. ... ... ... L. 960-020022

ENDBLOCK ASSEMBLY (Upper Left)

Assembly Endblock & Escutcheon Complete . .. ........... ... ... ... .. ... ... 997-021111
Diode L D36,37 . ........_.... 919-004799
Guide Slider. . . . . . .. .. e e e e e e e e e e 976-005170
Knob Large Reverb Selector . ... .......... ... ... ... .. .. .. 915-018428
Knob Small Reverb Length ... .. ........ . ......... ..., . . . ... 915-018427
Knob Percussion & Marimba Repeat .. ............... .... e e e e e e e 915-017614
Potentiometer 1M RepeatSpeed Control . . .. .. .............. VR3 ..... ... ... ....... 925-010814-19
Pusher Medium - - . .. .. 964-001901
Spring Contact - . . . . .. L 917-0056166-1
Spring Toggle . . .« . . o 975-002338-1
Switch Mereury - - . . . oo e e e e e MS1, 2............... 960-005399
Switch Reverb Length & Selector . . . ... ... .... ... ..., VRZ .. ... ... ... 960-018426-2
Tab AOC . e 315-009876-162
Tab Add Main to"Lestie Full. . . . .. ... ... 915-009876-149
Tab Cassette Playback Main-Leslie. . . . . ... .. T T R 915-009876-225
Tab Chimes Off-On- . . . . . .. 915-009876-29
Tab Flute/Main-Leslie. . . . . . . . .. 915-009876-150
Tab GGlide Normal - Vibrato Cancel . . . . . ... .. .. .. ... ... e e e e e e e e, 915-009876-183
Tab Leslie Chorus-Tremolo . . .. .. . ... 915-009876-239
Tab Leslie Int/Ext . . . .« o o oo e 915-009876-181
Tab Marimba Repeat Off-On . . . . . . .. ... . . .. 915-009876-189
Tab Reed/String/Diapason Main-Leslie . ... ... ... . ... ... .. .. . ... . 915-009876-151
Tab Sustain Upper Long - . . . . . . ..o 915-009876-2561
Tab Sustain Upper Medium . . . . . .. . 915-009876-250
Tab Upper to Lower . . .. . . L 915-009876-213
Tab Vibrato Light-Heavy . . . . . . . . . e e e e 915-009876-179
Tab Vibrato Off-On . . . . . . oo 915-009876-119
Tab Vibrato Vibra Wow Slow-Fast . . . . ... ... ... .. .. .. 915-009876-195
ENDBLOCK ASSEMBLY (Upper Right)

Asgsembly Endblock & Escutcheon Complete . ... ... ....... ... .. .. ... .. 997-021113
Switch Off-On. . .. 960-0043486-2
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KEYSWITCH ASSEMBLY (Upper & Lower Manual)

Actuator
Clip
Spring
Spring

Keyswitch. . . . .. ... ... ...
Spring
Contact

llllllllllllllllll
lllllllllllllllll

Pulldown

LESLIE TREMOLO ASSEMBLY

Assembly
Belt
Bushing
Drum
Motor
Motor
Pulley
Shaft
Speaker

- -
-----------------------

Styrene , .. ... .. .........
YastSpeed . ... ... ... ... ..
SlowSpeed , ., ............
Motor . ... ... .. .. .. .....
Assembly (Shaft & Pulley)
8-inch

PEDAL KEYBOARD FINISH SELECTION

Keyboard
Keyhoard

Pedal, Pecan
Pedal, Walnut

--------------

PERCUSSION BOARD ASSEMBLY

Capacitor
Capacitor
Capacitor
Dicde
Network
Transistor
Transistor
Transistor

Electrolytic 10 UF 20V . . . . ..
Electrolytic 50 UF 20V . . . . ..
Electrolytic 100 UF 26V

iiiiiiiiiiiiiiiiiiiiiii

llllll

---------------------

iiiiiii

Pulse Keyers 1&2 . . ... ... ...

QUALITY CONTROL BOARD ASSEMBLY

Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Coil

Coil
Diode
Diode
Network
Network
Network
Network
Network
Network
Network
Network
Network
Network
Network
Network

Photocell

Electrolytic 25 UF 16V _ . . . . ..
Electrolytic 100 UF 15V
Electrolytic 1 UF 20V _ .
Electirolytic 2 U 20V NP
Electroliytic 6 UF 20V, . ... ...
Electrolytic 10 UF 20V
Electrolytic 15 UF 20V, . ..
Electrolytic 200 UF 25V
Electrolytic 500 UF 26V . . . .
Electrolytic 1 UF 35V NP
Tantalum 1 UF 35V

lllllllllllllll

------
iiiii
lllllll
llllll

iiiii

iiiiiiiii

-----------

Percussion Keving

llllllllll

Zener 14V . ..,

Filter 150 Cycle
Filter 150 Cycle
Filter 212 Cycle

Filter 300 Cycle
Filter 425 Cycle
Filter 600 Cyecle
Filter 850 Cycle
Filter 1200 Cycle- . - - - . - - - ..
Filter 1700 Cycle. . .« . . . .. ..
Filter 2400 Cycle. .+ . .+ . . . .
Filter 3400 Cycle. . . . . . . . . ..
Filter 4800 Cyele. . . . . . ... ..
Power Limiters Main & Leslie. . .

----------

lllllllllll

lllllllllll

iiiiiiiiii

lllllllllll

lllllllllll

lllllllllllllll

lllllllllllllll

iiiiiiiiiiiiiii
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Part
Number

964-002495
976-009364-2
917-0155b8
975-007085

984-020032
011700
014233
060608
060269
051607
014076

060616
017202

079-004768-4
979-004768-5

045-008895-9
945-008895-12
945-008895-45
919-004799
949-008802-2
991-008393
991-010098
991-020425-3

045-008895-29
945-008895-44
945-00889b-11
945-008895-32
945-008895-7
945-008895-9
945-008895-10
945-008895
945-0088985-19
945-008895-15
946-013560-1
952-010092-3
952-010092-5
919-004799
919-017406-9
949-003865-1
949-003865-12
349-003865-2
949-003865-3
949-003865-4
949-003865-
949-003865-6
949-003865-7
049-003865-8
349-0038656-9
949-003865-10
049-003865-17

948-001859




PARTS LIST

Schematic Part
Part Description Reference Number
QUALITY CONTROL BOARD ASSEMBLY (Continued)
Potentiometer 1CK Slow Attack & Percussion Decay Adj. .. vRa ... . 925-004349-3
Transistor Q7-11,24-44,50-54,90-97,

101-105 . .. ... ... 991-002298
Transistor Slow Attack & Percussion Modulator . . . ... ....... QL1Lo6 . . . ... ... ... ..., 991-011576
Transistor Slow Attack & Percussion Preamps ... ........... QIB-100. ... ... ....... 991-015238
REVERB BOARD ASSEMBLY
Capacilor Blectrolytic 1 UF 20V. | . . . . e 045-008895-11
Capacitor Electrolytic 2 UF 20V NP . . . . . .. 945-008895-32
Capacilor Electrolytic 6 UF 20V. . . _ . . . e, 045-008895-7
Capacitor Electrolytic 50 UF 20V ., . . . . . . e e 945-00889b5-12
Transistor Preamp 1 & Output Emitter Follower . .. ... ... ... Q46,49 . . . . ... ... ... 991-002208
Transistor Diriver, Preamp 2 & Reverb Output Preamp., . .., .. ... Q45,47.48. .. ... ... .. 991-0083923
RHYTHM BOARD ASSEMBLY
Capacitor Electrolytic 350 UF 16V . _ . . . . . .. ... . . .. .... Co. . 9456-008805-42
Capacitor Electrolytic 1000 UF 16V | . . . . @ e e e e e e 945-008895-78
Capacitor Electrolylic2UF 20V NP . . . . .. ... ... .. ...... e e e e e e e e e 94 5-(JRRIH-32
Capacitor Electrolytie 2 UF 20V . . . . . . . . ... .. ... . ..... Cil2,13 ... ... ... . ... 945-032028
Capacitor Electrolytic 50 UF 20V . . . . . . . . e e e e 945-008895-12
Capacitor Electrolytic 2 UF 28V, _ _ . . . 945-015619
Capacitor Electrolytic 1 UF 35V NP | . . . . . . 945-008895-15
Capacitor Electrolytic 8 UF 35V NP . . . . . . ... . 945-008395-14
Cuoil 27T MH . . . L10,11 ... ... _....... 952-016273
Diode e D100-1056,112-120,122-147  919-004799
1.C. Read Only Memory . .. .. .. ... ... .. . . ..... IC10 . . _ .. .. _ ... .... 991-018494
I.C. Resgetable Counter |, , , . ... .. .. .. ... ....:. ICo ... .. ... . ... .. .. 991-018495
Potentiometer 10K Auto Accompaniment Adj. .. ...... .. PR VRZ21. .. ... ... ... .. 325-004349-3
Potentiometer 1K Bass, Block, Bongo, Snare Drum Adj. . . . . . . . .. : VR2Z2R3-26. . .. ... ... ._.... 925-004349-1
Potentiometer 100K . . . . . . . . . . . ... VR27,28 . . ........... 925-004349-10
Socket 16-Pin . . e 9036-018905-1
Socket 24-Pin . L L e e 906-018905-2
Transistor Q144-147, 160, 151,153, 154 991-002298
Transistor L L L e e e e Q@128,129,137, 148, 152, 1556,

156-1a0, 162 , ., . ... ... 991-008393
Transistor e e e e e e e e e e e @125, 130, 136,139,161 .. 991-010098
Transistor (PNP Darlington} Clock Multivibrator . .. . . .. ... .. Q126,127 ... ......... 091-018493
Transistor Amps & Preamps . . . ... ... ... Q138, 141, 142, 163, 164 . . 991-018238
Transistor (FET) Auto Accompaniment Modulator . . . . .. .. . . G140, . ... . ... .. 991-011576
Transistor Auto Bass Divider Driver . .. .. . ... ... ... . .... Ql131...... .. ... ..... 991-015587
Transistor (Darlington )} Pedal, Lamp, Keyers . . . . ... ......., Q134,136,149 . ........ 991-016727
TAB PANEL ASSEMBLY
Capacitor Electrolytic 1.4 UF 15V . . . . . . e e, 94 5-008895-4
Guide Shder. . . . . . . e e e e e e e 976-005170-1
Network LM Accompaniment Solo . . . . . ... o e 949-010612
Network Melodia B-foot LM . . . . . e e e e e e e 949-010616
Network 2100t VOICINg . . . . . . e e e e e e e 949-001907
Network 4-foot Voicing . . . . . . e e e e 949-001426
Network l6- & 8-faot UM Flute . . . . . . 949-010617
Pusher Long ................. S, 964-001900
Pusher Meditirm . . . . .. . . ... e e .. P 964-001901
Spring Contact . .. ................. 917-006166-1
Spring TogEle . . . . e e e e e e e 975-002338-2
Tab Bass Guitar 8. . . . . . . . e e 915-009881-394
Tab Bourdon 16, . . . ... ... ... ..... e e e e e 915-009881-63
Tab Flute B ., e e e e e e e e e 915-009881-422
Tab Pedal Medium . ., . . ., ., . e e 915-009881-211
Tab PedalFull. . . ... . ... . e e e e e e e e e e 015-009881-212




PARTS LIST

Schematic Part
Part Description Reference Number
TAB PANEL ASSEMBLY (Continued)
Tab Bourdon/Flute/Sustain . - . . . - . . i o i e e e e e e e e e e e e e e e e e e e 915-009881-405
Tab Lower Medium . . - . . - . o . o e e e e e e e e e e e e e e e e e 915-009881-429
Tab Lower FUll . . . . . . o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 915-000881-430
Tab Melodia B . - . . . . e e e e e e e e e e e e e e e e e e e e e e e e e 915-009881-177
Tab Diapason 8 . o . i i i e e e e e e e e e e e e e e e e 916-009881-169
Tab Y0 1§ T o N« TR 915-009881-32
Tab Cornet B . . . . . e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 915-009881-25
Tab French Horm B . . . o o o ot i e e e e e e e e e e e e e e e e e e e e, 915-009881-22
Tab English Horn 8. . . . . . . 0t e et e e e et e e e e e e e e e e e 915-009881-23
Tab Lower tO Lower d. . . . . . o ot e e e e e e e e e e e e e e e e e e e e 915-009881-6
Tab Reed/String Full. . . . . o o o e e e e e e e e 915-009881-273
Tab Trombone 16 . . . o o v v i e et et e e e e e e e e e e e e e e e e e e e e e e 915-009881-21
Tab 0] 0% 1= 7] 0 1« J D 915-009881-436
Tab Trumpet 8 . . . L e e e e e e e e 9165-009881-410
Tab ] 5o 7= 2% = 1SS 215-009881-411
Tab Kanura B . . . o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s e 915-00D0881-408
Tab CRllo LB & . vt et e e e e e e e e e e e e e e e e e e e e e e e e e e e e 915-009881-34
Tab Reed/String Coupler . . . . . . . . L e e e e e 915-009881-293
Tab Flutel6............ e e e e e e e e e e e e e e e e e e e e . 915-009881-131
Tab Flute d. . .. . .. . e e e e e e e e e e e e e e e e e e e e e e e e e e 916-009881-146
Tab Flute 2-2/8 . . o e e e e e e e e e e e e e e e e e e e e e e e e e e e 015-009881-322
Tab Flute 2., . . . . e e e e e e e e e e e e e e e e e e e e e e e e e e e 915-009881-148
Tab Flute Brilliance . . . .. e e e e e e e e e e e e e e e e e e e e e e e e e e e 915-009881-437
Tab AL WOow Full . . . o . e e e e e e e e e e e e e e e e e e e e e e e e e 915-009881-436
Tab Auto Wow On - . . . L L L L e e e e e i e e e e e (15-009881-341
Tab Auto Wow Range High . . . . . . . . . o e e 9156-009881-432
Tab AUto Wow Attack Slow . - . & v v i ot e e it et e e e e e e e e e e e e e e e e e e e e 915-009881-4138
Tab Vibra Wow O, . . . . e e e e e e e e e e e e e e e e e e e e e e e e e e 915-009881-342
Tab Percuss Slow Attack . . . . . . . ot e e e e e e e e e e e e e e e e e e e e e 015-009881-431
Tab ACCOPAION 16 & . v ot et e e e e e e e e e e e e e e e e e e e e e e e 916-009881-433
Tab 3 Y o W 1. O 915-009881-434
Tab Reed 16 . . . . o o o e e e e e e e e e e e e e e e e e e e e e e 015-009881-425
Tab Piecolo 4. . . . i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 915-009881-418
Tab Harmonic d. . . . o ot e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 9156-000881-419
Tab Harmonic 2-2/8 . . o v i i i et e e e e e e e e e e e e e e e e e e e 915-009881-420
Tab PIano 16. - - . . . o e e e e e e e e e e e e e e e e e e e e e e e e e e 915-009881-339
Tab Banjo 16. . . - . . . . L o i it e e i e e e s 915-009881-414
Tab Mandolin 8 . . . ¢ . v i v i it e e e e e e e e e e e 915-009881-336
Tab Percuss LONE . . . . o o v v it i e e e e e e e e e e e e s 015-000881-3901
Tab Percuss Repealt On . . . . . L . L i e e 915-009881-353
TONE GENERATOR BOARD ASSEMBLY
Capacitor Electrolytic B0 UF 20V . . . . . . . . ... ... ... ... .. Cil4 ...... ... ... 945-008895-12
Capacitor Electrolytic 2 UF 20V, . . o o v o i i e e e e e e e e e e e e e e e e e e e 945-015619
Capacitor Polystyrene 160 PF 2-1/2% 33V . . . . . . . . . . L . e 946-013181-151
Coil Tuning Adj. . ... ... L2, . ... ... ... 952-018874-2
Cail TOUH . . . . e e e e e e e Ll. . - 956-01R877
Diode Keying. . . . .o 0 0 i e D1, . ... e 919-004799
Diode CZEner 18V . . e e e e e e e e e e e e e e e e Zd . e 019-017406-56
Diode Zener 10V . . .. e e e e e . /) 919-017406-b7
DHOAdE e e e e e e e e e e e e e e e e e e e e e e e e e e e - ) 5.2 919-010873
I.C. DAVIA@r - - « - e e e e e e e e IC3(12). o vt iee e in 991-021331-1
I.C. UM 16’ SoloDivider. . . - v« v v v o v e e e e e e e e e IC4 ... ... v i i i e e e .. 991-015942
I.C. Top Octave Synthesizer. . . . . ... ... ... .. ...... IC1 ... ... o 991-018813-1
L C. Top Octave Synthesizer. . . . . ... . ... . o000, IC2 ... . e 991-018813-2
Network Non-Sustain - . ...« ..., e e e e e e e e e e 049-019362
Potentiometer 1Meg Vibrato Adj. ... .. ... .. . oL, VBRI .. . . e 025-004349-4
Resistor WW 220 OB 2W . & . v ot e e e e e e e e e e e e e e e e e e 924-010471-221
Socket 7 T - OO 906-018905
Transistor Vibrato Oscillator & 16’ Solo Preamp . ... ... ... .. QL,22............... 991-008393
Transistor 1178 3 03 S e Q8. e 991-016727
Transistor Master Oscillator & Wave Shaper. . . . . ... ... ..... R2,4......... . 991-015587







