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FUNMACHINE

by Baldwin

If you and your family have been Tisteners all your
lives, turn off the stereo. And turn on to a whole
new world of fun and creativity with the remarkable
FunMachine.

You'll make music the first time you try.

With only one finger, you'll start a marching band

marching. Or, lead a different band to suit your
musical taste. From Ragtime to Rhumba. From Polka
to Pop Rock.

NOW _FOR THE OTHER HAND.

With only one finger, play a trumpet in your living
room.
From Vibra Harp to Harpsichord.

NOW, GET IT TOGETHER,

With just two fingers, you can play a melody and
have a full band backing you up. Even if you've
never played a musical instrument, you'll quickly
play the FunMachine.

FunMachine is the ideal way to give your family
some enjoyable musical experience., And it's the
ideal way to bring your family together with some-
thing they can all have fun doing.

Although the FunMachine is fun from the start, it is
versatile enough to keep on being fun...even after
you become a much better player. You'll start
playing in practically no time, but you won't stop
discovering new FunMachine sounds for years.

Put the FunMachine in your home, and you'll put
more fun into your life. You and your family will
make music happen, instead of letting it happen to
you.

SPECIFICATIONS:

RHYTHM SECTION

Rhythms- A full rhythm section includes a bass
guitar, piano, a banjo and a complete drum section,
Automatically plays your choice of 17 individual

rhythms. VYou can also try them in combination.
Fox Trot Pop Rock Polka

Swing Soul Rock March

Dixieland Hawaidian 01d-Time Waltz
Ragtime Latin Il Waltz

Country Rhumba Organ

Hoe-Down Bossa-Nova

Touch Rhythm/Continuous Rhythm - With Touch Rhythm,
the FunMachine Rhythm Section follows you - it plays
when you play. With Continuous Rhythm, you follow
the FunMachine Rhythm Section - you play when it

plays. .

Key Seleetor - The six Key Selector buttons auto-
matically program the right chords for the scales
of all twelve keys. They allow you to play the
right chords for any song in any key, with just
one finger - a Baldwin exclusive!

SOLOISTS

Solo Voices - Eight different solo voices play the

melody. Like the rhythms, they may be used indi-
vidually, or combined for new and exciting sounds!
Flute Guitar
Accordion Piano
Trumpet Harpsichord
Vibra Harp Banjo

ASR (Automatic Solo Registration) - Another
Baldwin exclusive! ASR automatically programs
an appropriate solo instrument for each of the
seventeen rhythms. Select the rhythm you want,
and FunMachine will do the rest.

Auto-Mute - Automatically mutes your solo in-
strument to create a new and exciting instru-
mental effect from a wah-wah muted brass to a
synthesizer sound.

Pepcusaion Patterns I and II - Pattern I con-
tinuously repeats solo percussion sounds in
time with the Rhythm Section. Pattern II pro-
vides a different solo percussion pattern for
each of the seventeen rhythms in the Teft-hand
Rhythm Section.

OTHER CONTROLS

Or, select from a variety of solo instruments.
From Banjo to Piano.

Tempo - Regulates the speed of the rhythm.

Downbeat Indicator Light - Automatically flashes
at the downbeat or first beat of every measure.

Drum Balance - Adjusts the volume balance be-
tween the orchestral voices in the Rhythm Sec-
tion and the drums. If you wish, sounds can be
cancelled completely.

Vibnato - The distinctive wavering effect
creates special effects like a Hawaiian Guitar.

Minor Bar - Automatically changes chords from
major to minor.

Yolume Pedal - This convenient foot control
regulates the overall volume level of Fun-
Machine.

Off-0n Switeh - When FunMachine is turned on,
an illuminated control panel shows you the
names of the controls and the notes.

GENERAL DESCRIPTION

Amplification - Single-channel, 25-watt (rms)
transistorized system with 12-inch speaker
plus 6-inch tweeter with crossover.

Keyboard - 13-note Rhythm Section keyboard and
37-note Soloist keyboard.

Dimensione - Depth 14-1/2" (36.8 cm), Width
43-1/2" (110.5 cm), Height 37" (94 cm).

Weight - 85 pounds (38.56 kg) .
Headphone Jack - Under left side of keyboard.

Cassette Tape Player/Recorder - Optional -
factory installed.




VOLUME LEVEL SETTING PROCEDURE
FOR MODEL 121 SERIES ORGAN

Depress ORGAN and ASR buttons. Set the DRUM BALANCE
control fully counter-clockwise. ‘

Expression pedal should be depressed fully down.

Play low "C" key in the Rhythm Section (Left Hand)

and Middle C, E, G, C chord in the Soloist Section

(Right Hand).

Keys to be played are indicated with arrows on key-
board illustration below.

Set the voltage across the 12" speaker to 4.0 volts.

The voltage across the 6" tweeter speaker must be 1.0
to 1.4 volts.

It should be noted that the above
level setting will give satisfactory
results for most conditions, however,
it may be necessary to adjust setting
slightly to compensate for individual
taste or acoustical environment.

Note: Level set minipot is located on the Preamplifier
Board Assembly.

Refer to Fig. 4, Item 25 and Drawing No. C500-060447.
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FIG. 5 - FUN MACHINE BOARDS ASSEMBLY

ITEM DESCRIPTION PART NUMBER
1 FUN MACHINE BOARDS ASSEMBLY X500-06069%8
2 FUN MACHINE SHIELD B502-060896
3 RIGHT HAND VOICE BOARD ASSEMBLY D500-060663
4 FUN MACHINE LOGIC BOARD ASSEMBLY C500-060479
5 RHYTHM VOICE SECTION BOARD ASSEMBLY C500-060470
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ITEM

FIG, 7 - UNDERNEATH THE MANUAL VIEW
DESCRIPTION PART NUMBER

I WOOD SCREWS SECURING THE KEYSWITCH COVER TO THE LOWER FRAME

2 SCREWS SECURING THE TREBLE KEYCAP TO THE MANUAL

3 SCREWS SECURING THE CENTER KEYCAP TO THE MANUAL

2 SCREWS SECURING THE BASS KEYCAP TO THE MANUAL

PHONE JAX ASSEMBLY B500-060236

6 SCREWS SECURING THE KEYSWITCH COVER TO THE MANUAL

Nioy || E | WiNo

6 SCREWS SECURING THE MAJOR/MINOR TOUCH BAR SLIP RAIL TO THE MANUAL

11




-1t

Ly6v20-v¥2Y 9L/G X 092°/0%¥Z° NOOYYW L1134 0l
L12900-v¥ey b/L X 0G0°/GE0° NOOYYW L1734 6
8000L0-¥¥2V NMO¥E ‘2/1 X 8/1 L1734 8
919250-90GY HOLIMS OYOINW L
2v8010-t ey ¥3dWNg ¥3gany 9
999250-005¢ Q3LIAIY - ¥V ¥OLYNLOY G
089250-L€2Y LIN3L3Q ¥0Llvnloy ¥
189250-LY2y LON Qa33ds 3
¥8¥820- Lt 2y (2€-9) 2207 LAN 2
2t1090-0089 Q3073 dI1SA3IN LNIWINYAWOIIY L
4IAWAN LYuYd NOILdI¥2S3d WALI

ATAW3ISSY HILIMS YONIW/YOCLYW - 8 "HIJ

12




FIG. 9 — CENTER CONTROL KEYCAP ASSY.
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DESCRIPTION - FIG. 9

ITEM  DESCRIPTION PART NUMBER
1 SCREW SECURING CONTROL PANEL TO KEVCAP  (SEE FIG. 4, ITEM 17)
T o e -
3 PUSH BUTTON INSERT - BLUE Nl i . heay1o31an
8 LIGHT EMITTING DIODE (L.E.D.) X514-059254
5 L.E.D. MOUNTING CLIP X514-059255
6 KNOB A247-047794
7 KNOB ASSEMBLY, "VIBRATO" A247-060067

KNOB INSERT, "VIBRATO A249-060065
8 KNOB ASSEMBLY, "DRUM BALANCE, PULL OFF" A247-060398

9 KNOB INSERT, "DRUM BALANCE, PULL OFF" A249-060397
10 KNOB ASSEMBLY, "TEMPO" A249-058982
11 KNOB INSERT, "TEMPO" A249-058946
12 CENTER CONTROL KEYCAP X500-060086
13 TEMPO POTENTIOMETER 100K LIN. B509-040783
14 DRUM BALANCE POTENTIOMETER 100K LIN. W/SWITCH B509-048340
15 180k, R4 RESISTOR (SEE KEYCAP WIRING DIA.)

16 VIBRATO POTENTIOMETER 5k LIN. B509-047956
17 L.E.D. FINAL ASSEMBLY A514-058969
18 L.E.D. MOUNTING RING X514-059256
19 PUSH BUTTON SWITCH ASSY. - 6 STATION B506-060078

KEY SELECTOR SWITCH ASSEMBLY W/PC BOARDS-121
KEY SELECTOR SWITCH ASSEMBLY W/PC BOARDS-121W

0500-063750
0500-103315

14
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FIG. 10 - FLUORESCENT LIGHT MOUNTING

ITEM DESCRIPTION PART NUMBER
1 CONTROL PANEL ASSEMBLY X500-060175
2 CLOSED END CONNECTOR A507-035085
3 FLUORESCENT LAMP HOLDER BRACKET A528-060523
4 FLUORESCENT LAMP SOCKET (BUTT ON) A507-060525
5 FLUORESCENT LAMP - 30 WATT A514-060528
6 LUMALITE STRIP (FUN MACHINE) D249-060518




ITEM DESCRIPTION PART NUMBER
1. FELT
2. NEOPRENE WASHER A244-019857
3. KEYSWLITCH PLUNGER SEE PARTS LIST
4. KEYCHANNEL SCREW (LOOSEN TO REMOVE KEY) A247-024602
5. KEYCHANNEL B250-024146
6. SHARP KEY €250-025895
7. NATURAL KEY SEE PARTS LIST
8. KEYSTOP FELT A244-022607
9. KEYSLIP FELT A244-024941

FIG. 11 KEYBED - 4 KEYS REMOVED

16



FIG.12 — KEY ASSEMBLIES

ITEM DESCRIPTION PART NUMBER
1 SCREW #10-24 B.H. MACH. 5/8 LG. S2246-10-24-10 SCPL
2 KEYSWITCH BUMPER A244-022488
3 KEY UPSTOP BUMPER (SEE NOTE) A244-023942
OR A244-022488
4 PLASTIC KEY “SHARP” C250-025895
5 KEY CHANNEL RIVETED B250-054321
b SHARP KEY ASSEMBLY B250-054330
/ PLASTIC KEY NATURAL SEE PARTS LIST
3 NATURAL KEY ASSEMBLY SEE PARTS LIST

NOTE: KEY UPSTOP BUMPER SELECTED TO MEET
TRAVEL AND HEIGHT DIMENSIONS.
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BALDWIN MODEL 121 SERIES ORGAN

DISASSEMBLY PROCEDURE

Back (Fig. 3)

a.

Keys and

d.

The back is secured by nine (9) screws. Remove the top four (4) screws and loosen
the remaining five (5) screws across the bottom slots. Push upward and remove by
pulling downward.

Keyswitches
Follow Step 1.

Keys may be removed by loosening mounting screw of a key channel. Sharp or black
key must be removed first (Figs. 11 & 12).

Access to keyswitches may be obtained by removing keyswitch cover (Fig. 7). Remove
six (6) screws from underneath the manual and loosen four (4) wood screws securing
the keyswitch cover to lower frame.

Keyswitch assembly may be disassembled by removing nuts from switch posts.

Control Panel and Extrusion Assembly (Fig. 6)

a.

b.

To obtain access to the rear of Control Panel follow Step 1.

Loosen three (3) screws, securing the Control Panel to the rear of the keycaps (See
Fig. 4, Item 17). Screws are fitted in slotted holes, therefore, the Control Panel,
hinged at the sides, will now pivot upward from the normal position (Fig. 6).

Fluorescent Light and Starter (Control Panel) - Fig. 10

Follow Step 1.
Rotate starter counterclockwise and remove (Figs. 4 through 12).
To obtain access to fluorescent bulb, follow Steps 1 & 3b, slide Function nameplate

out toward either side, and pry the bulb straight out to release bulb pins from
socket (Fig. 10).

Control Panel Push Button Switch Assembly (Fig. 6)

a.

b.

C.

Follow Steps 1 & 3b.
Unplug the push button edge connector.

Remove two (2) screws securing the push button switch assembly to the Control Panel.

Treble Keycap - Power Switch

a.

b.

Follow Steps 1, 2c ‘& 3b.

Remove treble keycap by removing two (2) screws on the underside, which secure the
keycap to the manual assembly (Fig. 7).

Bass Keycap

a.

b.

Follow Steps 1; 2¢ & 3b.

Remove bass keycap by removing two (2) screws on the underside, which secure the
keycap to the manual assembly (Fig. 7).
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Baldwin Model 121 Series Organ
Disassembly Procedure (Cont'd.)

8. Center Keycap (Fig. 9)
a. Follow Steps 1, 2c & 3b.

b. Remove center keycap by removing three (3) screws on the underside, which secure
keycap to the manual assembly (Fig. 7).

9. Phone Jack Assembly

a. To obtain access to Phone Jack Assembly, remove bass keycap as in Procedure
Step 7.

10. Major/Minor Switch (Fig. 8)

a. Access to Major/Minor switch may be obtained by removing six (6) screws securing
the touch bar slip rail to manual (See Fig. 7).

11. Expression Pedal Assembly
a. Follow Step 1.

b. Remove the two (2) wood screws which secure the expression pedal assembly to the
rear bottom board of the console.

c. Pull the expression pedal assembly toward the rear of console in order to clear
the screw from slotted hole and lift out.

12. TFun Machine Boards Assembly (Fig. 5)
a. Follow Step 1.

b. To remove Fun Machine Boards assembly from console, remove ten (10) wood screws
securing the Rhythm Voice board to the conmsole.

Disconnect the connectors and remove boards for servicing.

13. Fuse (Figs 4 & 14)

To obtain access to fuse, remove back as in Procedure Step 1. Fuseholder is
located on the lower end of treble console side near the power transformer (See

Fig. 14).
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TOP OCTAVE FREQUENCY GENERATOR (T.0.F.G.) & DIODE GATE THEORY

The tone generation system consists of a master oscillator circuit (clock) and an integrated SYNCHRONOUS
FREQUENCY DIVIDER. The master oscillator frequency is applied to the frequency divider, via an oscillator
buffer and driver circuit. The frequency divider provides 13 output frequencies, a full octave (c49 @
523,25 Hz through B60 @ 987.77 Hz), plus one note (C61l @ 1046.5 Hz).

The master oscillator can be frequency modulated by the vibrato oscillator via the Current Source, thus
the frequencies produced by the frequency divider will also be modulated.

The thirteen (13) frequencies produced by the frequency divider are applied to the corresponding diode
gate circuits and to four (4) additional divide-by-two integrated frequency dividers (IC1 through IC4)
via buffer amplifiers. Thus, the divide-by-two dividers provide an additional two full octaves (C25 @
130.81 Hz through B48 @ 493.88 Hz).

This type of generation system produces a total of 37 frequencies# All 37 frequencies are applied to

their corresponding diode gate circuits. One octave (12 notes) F”31 through F42, is applied to the
Fun Machine (F.M.) Logic Board via twelve (12) buffer amplifiers.

MASTER OSCILLATOR (CLOCK)

The Master Oscillator (Clock) circuit,consisting of one NPN transistor (Q6) and associated circuits,

is an L-C type oscillator. The frequency is adjustable and can be set by variable inductor LI. Due

to the capability of using either of two different types of T.0.F.G. frequency dividers which require

a different clock input frequency, the master oscillator frequency can be set to 250,113 kHz for MOSTEK,
and 365.228 kHz for MOTOROLA IC dividers. The Master Oscillator tuning procedure is indicated on the
T.0.F.G. Schematic D501-060684, which specifies that LI should be tuned (adjusted) to set the frequency
of C61 to 1046.5 Hz.

Master oscillator output is buffered by Q7 and shaped by Q8 and Q9 into a waveform similar to a square-
"wave with a fast rise time, which is required to drive the frequency divider. Output of the master os-
cillator can be frequency modulated by means of a variable Current Source (Q5) and the Vibrato Oscil-

lator voltage.

VIBRATO OSCILLATOR

The Vibrato Oscillator, located on the T.0.F.G. board assembly, consists of Q3 and associated circuitry,
and produces a 6.4 Hz output signal. Resistor RS12 is factory selected to set the vibrato oscillator
frequency. The vibrato oscillator voltage, applied to the master oscillator via R13, R3 potentiometer,
and C7 to current source Q5, shifts the oscillator frequency at the 6.4 Hz rate. The vibrato potenti-
ometer controls the master oscillator frequency deviation. At full vibrato the total frequency devia-
tion is 2.5%.

A delayed vibrato effect, controlled by the right hand, is incorporated and consists of Q1 and Q2 circuit
located on the T.0.F.G. board, and Q109 and Q112 circuit located on the Right Hand board assembly.

When no keys are played, transistor Q112 is unsaturated permitting the +27 volts to be applied to the
base of QL via R576, D133 and R2. Both tramsistors, Ql and Q2, will saturate and hold the vibrato os-
cillator off. When any key in the right hand range is played, Ql09 saturates, providing two bits of
information for the vibrato oscillator circuit.

Q112 goes out of saturation, removing, via D133, the saturation bias for Ql, normally supplied when

a key is not played. At the same time, Q109 provides a trigger via D129, C1, and R2 to the base of
Ql, which will remain saturated for a given period of time, holding the vibrato oscillator off. After
that period of time, QL and Q2 will unsaturate, permitting the vibrato oscillator to operate.

When a key played is released, Q112 will remain saturated until C470 discharges through D132, R599,

and Q87. This action permits the vibrato oscillator to operate until played signals have sustained
away.

T.0.F.G FREQUENCY DIVIDER

The MOSTEK (MK 5024) is an ION-IMPLANTED, P-CHANNEL MOS, SYNCHRONOUS FREQUENCY DIVIDER, with thirteen
(13) output frequencies forming a full octave plus one note of the equal tempered scale. This divider
is packaged in a 16 pin CDIP (Ceramic Dual in Line Package), and requires only a single power supply
source (+14 VDC). The Clock input frequency required for the MOSTEK divider is 250.113 kHz with a
rise time of, at most, 30 ns.
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T.0.F.G. Frequency Divider (Cont'd.)

The MOTOROLA (MC 6520) is a NMOS TOP OCTAVE SYNTHESIZER also providing thirteen (13) output frequen-

cies. This Motorola divider is packaged in a 22 pin IC and requires +5V and -3V supply source. The

-3V supply source is derived from -9V suply via resistive dividers R355, R36, and R37, and base emit-
ter forward drop of Qll tramsistor.

The Clock Input Frequency requirement for MOTOROLA divider is 365.228 kHz.
Output frequencies from the divider are buffered by buffer amplifiers Q12 through Q24 before appli-

cation to the gate and divider circuits.

GATE _AND DIVIDER CIRCUIT

For reference of note generation and distribution, refer to Drawing C579-412.

Twelve (12) frequencies, C49 through B60 from the T.0.F.G. buffer amplifiers are divided by four (4)
divide-by-two IC dividers, thus establishing an additional two octaves of frequency.

A total of 37 signals are applied to the Diode Gate "Signal In" inputs and later are used for Right

Hand voicing. This diode gate system employs a pair of diodes (typically D2 and D3 - Refer to Sche-
matic C501-060143), a timing capacitor (C4), and a short sustain network (R37 and D1) for each of

37 signals, capacitor C changes the squarewave input to a sawtooth waveform and aids in reducing any
"bleed-through".

With no gate voltage applied, D2 is biased off with respect to the incoming signal, causing it to
appear as a high resistance. Application of a gate voltage from the keyswitch common buss by clos-
ing the keyswitch, applies a positive voltage to the anodes of D2 and D3, forward biasing them and
allowing the "Signal In" to be conducted to the output header. At the same time, capacitor C4

(2.2 mfd) 1is charged by the gating voltage.

When a key is released (keyswitch open), the forward bias on the diodes will decrease as capacitor
C4 discharges through R38, R39 and filter components following. As this forward bias decreases, the
diode resistance increases with respect to the incoming signal, until the signal reduces to inaudi-
bility and the circuit returns to its original unkeyed state.

Diode D3 is used to isolate the gate from other gates, preventing the gate from being operated by
other gates connected in common.

Short sustain is accomplished by returning the resistor-diode network (R37-D1) to ground through
short sustain buss in the right hand circuit, thus, shortening the sustain time by providing an
additional discharge path.

Outputs of the gate circuits are collected in five (5) headers (groups) of 6 diode pairs each and
one header consisting of 7 diode pairs. Outputs from the headers are fed into a three-section
ladder filter on the right hand voice board assembly.

One octave, F¥31 through F42, from the divide-by-two IC dividers is buffered by the buffer ampli-
fiers Ql through Q12 and is used as the Fun Machine (Left Hand) signal source.
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FUNMACHINE THEORY

The Fun Machine circuitry can be divided into the following functional circuits:
AUTOMATIC CHORDING CIRCUIT
RHYTHM CIRCUIT
RIGHT HAND CIRCUIT

Following is a brief circuit operation description of the above circuit groups.

AUTOMATIC CHORDING CIRCUIT (LEFT HAND)

The 12 signal frequencies are supplied in groups of 5 to 12 F.M. CHORD SELECTOR HEX INVERTERS, IC3 through
ICl4. When one key in the Automatic Chording range is played, the hex inverter corresponding to the note
played is activated, providing the five frequencies to the following signal busses:

ROOT BUSS

MINOR THIRD BUSS
MAJOR THIRD BUSS
FIFTH BUSS
SEVENTH BUSS

The voltage from the automatic chording keyswitches also operates the NOTE PLAYED DETECTOR circuit, providing
a logic level "O" output on the NOTE PLAYED TRIGGER BUSS C) when only one key is played.

The signals from the above busses are applied directly to four (4) PULSE SHAPER circuits (Q65 through Q68)
and via the QUAD 2 INPUT NAND GATE (IC15) and the HEX INVERTER (ICl6) to the FIFTH DIVIDER (IC17).

The application of the Seventh signal buss to pulse shaper circuit Q65 is additionally controlled by the
function of the KEY SELECTOR SWITCHES.

The ROOT/FIFTH DIVIDER (IC17) divides the incoming signal and provides 8' and 16' signals for the BASS GUITAR
PULSE SHAPERS (Q72 and Q73) which, when gated on by the BASS GUITAR TRIGGER AMP (Q71), apply the common sig-
nal output to the BASS GUITAR FILTER CIRCUIT. Q71 is triggered on continuously in the ORGAN rhythm pattern
mode, or transiently in any other mode by the BASS GUITAR & BASS DRUM TRIGGER, Q18, which is triggered by

ROM output #18.

The PULSE SHAPER circuits, Q65 through Q68, supply signal to four (4) diode gate circuits for the following
voices:

RHYTHM GUITAR
F.M. PIANO
ELECTRIC GUITAR
F.M. BANJO

The diode gates are rhythmically gated on by the ROM via trigger amplifier circuits controlled by the diode
matrix on the rhythm pattern selector switches. The signals from the diode gates are applied to the cor-
responding active filter circuits of Q55, Q60, Q62 and Q64.

The combined outputs from these filters are connected together with the output of the BASS GUITAR FILTER
circuit and are applied via connector P13 to DRUM BALANCE CONTROL potentiometer R2.

RHYTHM

The CLOCK OSCILLATOR, consisting of Q36, Q38 and Q37, supplies strobe pulses to STROBE OUTPUT AMP. Q39, and
to the RESETTABLE RHYTHM COUNTER DIVIDERS OF IC2. The operation of the CLOCK OSCILLATOR is controlled by
the NOTE PLAYED DETECTOR (Q47 and Q48) via the START/STOP FLIP-FLOP (Ql and Q3); frequency is controlled
manually by means of the TEMPO POTENTIOMETER.

The Strobe Output pulses are applied to the ROM input via rhythm pattern selector switches and the diode
matrix. The RESETTABLE RHYTHM COUNTER DIVIDERS of IC2, divide the clock frequency five times, providing
the five bit information of A0, Al, A2, A3 and A4 for ROM programing.

The negative pulses appearing at the output Pins #15 through #21 of the ROM are used to trigger the auto-
matic chord voices (left hand, rhythm voices, and right hand voices in PERC. PATTERN II mode.

In PERC. PATTERN I mode of operation, the STROBE OUTPUT AMP., Q39, is used for right hand voice triggering.

In the TOUCH RHYTHM mode of operation, the circuit of Q4 permits the CLOCK OSCILLATOR operation only while
the key in the automatic chording range is being depressed.

Counter divider outputs AQ, Al, and A3 are used to operate 4/4 - 3/4 CONTROL GATES, Q44 and Q45, in OLD
TIME WALTZ and WALTZ rhythm pattern modes. The A3 output is used to operate TEMPO LIGHT FLASH circuit
(Q42 and Q43) and the ROOT/FIFTH CONTROL circuit (Q41) in 4/4 time rhythms. The A4 output is used to
operate the ROOT/FIFTH CONTROL circuit (Q41) in 3/4 time rhythms of OLD TIME WALTZ and WALTZ patterns.

30




The +12V REGULATOR circuit of Q40 is utilized for rhythm voice section circuits.

The rhythm voice trigger gates, operated by the ROM, provide a trigger pulse for the following rhythm voice
oscillators:

BASS
STRIKE
CLAVE
ACCENT
SNARE
CYMBAL

The Rhythm oscillator outputs are joined together to comnect P11l which is connected via R4 to one side of
DRUM BALANCE POTENTIOMETER R2. When the DRUM BALANCE PULL-OFF switch is pulled upward, rhythm voices are
inhibited from being applied to the preamplifier circuit by the ground application via the switch contacts.

The DRUM BALANCE POTENTIOMETER controls the balance between automatic chord output (left hand) and the
rhythm voices.

RIGHT HAND CIRCUIT

Thirty-seven (37) frequencies are applied to individual signal diode gates, and when gated on by the voltage
supplied from right hand keyswitches, conduct signals to a three stage LADDER FILTER circuit. Signals from
the LADDER FILTER circuit are applied via active filter circuits to the right hand voice diode gate for the
continuous voices such as FLUTE, ACCORDION, and TRUMPET, and for the percussive voices of PIANO, GUITAR,
HARPSICHORD, and BANJO.

These diode gates are gated by the CONTINUOUS VOICE TRIGGER circuit, Ql09, Q108 and Ql13, and by the PER-
CUSSIVE VOICE TRIGGER circuit Q110, Q111, and Ql16, via the voice selector switches when a key in the
right hand keyboard is depressed.

In ASR mode of operation, voice diode gates are also gated on selectively (See F.M. RHYTHM PATTERN VOICE
SELECTION CHART) by +27V applied via rhythm pattern selector switches and the diode matrix.

When not in ASR mode, the above ASR gating paths are inhibited by the clamping action of CONTINUOUS VOICE
ASR CLAMP, Q107, and PERC. ASR CLAMP, Ql15. .

Percussive voices are also triggered by ROM output #20 when in PERC. PATTERN II mode, and the STROBE OUTPUT
AMPLIFIER Q39 at the clock rate when in PERC. PATTERN I mode.

The sustain buss of 37 diode gates is controlled by the SHORT/LONG SUSTAIN GATE, Q87. Diode gates are placed
in short sustain mode for all voices except VIBRA HARP. In PERC. PATTERN I or II modes, the sustain time for
the percussive voice gates (BANJO, PIANO, etc.) is shortened by action of the Q80 when a key in the Automatic
Chording range is depressed.

The outputs of all right hand voice diode gates are applied to the RIGHT HAND OUTPUT AMPLIFIER circuit, Q83
and Q84. This output is normally supplied to the organ preamplifier via AUTO MUTE switch contacts and also
to the input of the AUTO MUTE circuit. If AUTO MUTE switch is selected, output of the AUTO MUTE circuit
from IC 18 is switched to the organ preamplifier. The D.C. voltage from each voice diode gate, applied

to AUTO MUTE TRIGGER Q82, will control the muting effect.

AUTOMATIC CHORDING CIRCUIT DESCRIPTION

NOTE PLAYED DETECTOR

The NOTE PLAYED DETECTOR, consisting of Q47, Q48, and associated circuits, provides at its output, (NOTE
PLAYED TRIGGER BUSS), a logic level "1" (+5V) when no key or more than omekey in the Automatic Chording
keyboard range is depressed, and logic level "0" (0V) when only one key is depressed.

This logic level information, identified by QD , is supplied to the following circuits:

ROOT ONLY CONTROL (Q70)

4 HEX INVERTERS (IC16, Inputs 3, 13, 9 and 5)
START/STOP FLIP-FLOP (Base of Q3)

KEY RELEASE DAMP CONTROL (Q52)

PERC. PATTERN SHORT SUSTAIN INHIBIT (Q81)

With no keys in the Automatic Chording keyboard range depressed, there is no base current available for Q47,
which will remain off so that the NOTE PLAYED TRIGGER BUSS QD will be at the "1'" logic level (+5V via R222).
When a key is depressed, +5V, via associated keyswitch contacts and resistor (R200 through R211) will ap-
ply current through R221 to the base of Q47, causing it to saturate, thus, placing the NOTE PLAYED TRIGGER
BUSS Q@ at "0" (0OV) logic level. Some current also flows through D38 and the parallel combination of R219
and R220, but is insufficient to create enough forward bias to turn transistor Q48 on. If more than one key
is played, the additional current is supplied by additional keyswitch resistors to the parallel network of
R219 and R220, creating sufficient bias to turn on Q48. In this case, the base of Q47 would be shunted to
ground, causing it to unsaturate and provide a logic "1" at NOTED PLAYED TRIGGER BUSS ().

Resistor R219 is factory selected so that Q48 turns on when 1-1/2 keys are played at the same time.
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AUTOMATIC CHORDING & KEY SELECTORS

Twelve (12) frequencies (F#31 through F42) are supplied to twelve (12) F.M. CHORD SELECTOR HEX INVERTERS
(IC13 through ICl4) in groups of five (5) (Root, Minor Third, Major Third, Fifth and Seventh) to form
the major or minor triad or seventh chords corresponding to the key played in the automatic chording
keyboard range.

The CHORD SELECTOR HEX INVERTERS employ Type 7405 integrated circuits, which contain six (6) independent
inverters with "open-collector'" outputs.

The "open-collector" indicates that the output terminal is the collector of a transistor without any
internal bias supply. The logic "O" output state is a saturated transistor which clamps the output to
ground. The logic "1" is effectively an open circuit representing a cut off transistor. An external
resistor (in our case R316, R312, R310, R315 and R311) must be provided to bring the output to +5V for
logic "1". This arrangement allows the connection of many inverter outputs to the same bias resistor,
which permits grounding of the signals (logic "0") on one inverter output without affecting signals of
the other inverter outputs.

The +5V supply voltage for these IC's is supplied via the keyswitches of the Automatic Chording range, so
when a key is not played, all six outputs of all IC's are open circuits, thus, preventing the input fre-
quencies from passing.

If one key is played, the +5V will be provided for one IC so that the inverters in that package will be
activated. All five input frequencies will be inverted by this IC and applied to the appropriate output
busses,

For example, if Note B is played, the following conditions will exist:

Note B36 will be inverted by ICl4 (Pins 3 to 4) and will appear on the ROOT BUSS
" T

Note D39 (Pins 5 to 6) ' MINOR THIRD BUSS
Note D40 " (Pins 9 to 8) " MAJOR THIRD BUSS
Note F#31 " (Pins 11 to 10) " FIFTH BUSS

Note A34 " (Pins 13 to 12) " SEVENTH BUSS

The sixth inverter input is left open (representing logic "1") so that when a key is played, its output is
set to logic "0" level. This information, together with the KEY SELECTOR switches, is used to determine the
seventh chord for a particular note played. This operation will be described later.

The ROOT, FIFTH, and SEVENTH signals are applied to PULSE SHAPER circuits Q68, Q66 and Q65, respectively.
These signals, together with the THIRD buss, are also controlled by four (4) inverters of IC1l6, via out-
put Pins 4, 12, 8 and 6. As long as the key is depressed, the NOTE PLAYED TRIGGER buss (:) is at the

"0" logic level and is applied to the above inverter inputs (Pins 3, 13, 9 and 5). This sets the inverter
outputs to "1" logic level, having no effect on the above signal busses.

The THIRD PULSE SHAPER receives either the MAJOR or MINOR THIRD signal, as determined by the action of the
MINOR BAR, MAJOR/MINOR NAND GATES in ICl5, and inverter action of ICl6. For a detailed description, refer
to the MAJOR/MINOR circuit operation paragraph.

The presence of the SEVENTH signal in the chord is controlled by the KEY SELECTOR switches. If none of the
switches are depressed, the SEVENTH signal is inhibited by the application of ground from connector El, via
normally closed contacts of the KEY SELECTOR switches and Connector E1 to the SEVENTH BUSS.

In our case, with key "B" depressed, the SEVENTH signal, Note A34, appearing on Pin #12 of ICl4 will be in-
hibited by ground application via E1l, KEY SELECTOR SWITCHES, and E3. If any KEY SELECTOR SWITCH is depressed,
except C-Gb and F-B, the SEVENTH signal, A34, will not be inhibited. When C-Gb or F-B is selected, the
SEVENTH signal, A34, will again be inhibited by ICl4 sixth inverter output (Pin #2) of logic level "O",

which is applied, via connector E8, and now closed contacts of C-GP or F-B switches, to the SEVENTH BUSS
common output.

The chart below indicates which chords are TRIADS and which chords are SEVENTHS in relation to the selec-
tion of the KEY SELECTOR SWITCHES.

KEY PLAYED
C c# D D# E F Fi#t G G# A A# B
K NONE 3 3 3 3 3 3 3 3 3 3 3 3
E
Y c-Gb 3 7 7 7 7 3 3 7 7 7 7 3
s D| p-ab 7 3 3 7 7 7 7 3 3 7 7 7
E E
L P| E~Bb 7 7 7 3 3 7 7 7 7 3 3 7
E R
c E{P-B 7 7 7 7 3 3 7 7 7 7 3 3
T S
o S| G-pb 3 3 7 7 7 7 3 3 7 7 7 7
R E
D| a-EP 7 7 3 3 7 7 7 7 3 3 7 7

3 indicates TRIAD Chord
7 indicates SEVENTH Chord
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ROOT/FIFTH CIRCUIT

A QUAD 2-INPUT NAND GATE with open collector (IC15) and a HEX INVERTER with open collector (ICl6) are used
for ROOT/FIFTH or ROOT ONLY operations.

IC15 consists of four (4) identical, independent 2-input positive logic nand gates. The logic truth table
and logic levels for this device are shown below:

LOGIC LEVELS TRUTH TABLE (TYPICAL)
PIN 1 INPUT PIN 2 INPUT PIN 3 OUTPUT
"o" = oV 1 1 0
1" = 45V 0 1 1
1 0 1
0 0 1

The ROOT signal applied to ROOT INHIBIT NAND GATE input Pin #1 is a squarewave containing continuously chang-
ing logic levels of "1"s and "0"s (4+5V and OV). Referring to the truth table, it is evident that, when logic
level "0" is applied to Pin #2 of the nand gate, the nand gate output at Pin #3 will be set to logic level "1",
regardless of the logic level applied to Pin #1. However, with logic level "1" applied to Pin #2 of the nand
gate, the output at Pin #3 will be the inverse of the squarewave applied to the input at Pin #1.

Therefore, with logic level "0" at Pin #2, the ROOT signal is inhibited; with logic level "1" at Pin #2, the
ROOT signal is allowed to be transferred and inverted by the nand gate.

ROOT ONLY OPERATION

With the ORGAN switch depressed, +27 volts is supplied via the ORGAN switch contacts, connector P4-7, R218,
and R308 to the base of Q70, causing it to saturate. The collector of Q70, now at ground potential, disables
the ROOT/FIFTH information supplied by Q41 and unsaturates Q69.

The +5V (logic level "1") is supplied via R306 to input Pin #2 of the ROOT INHIBIT NAND GATE, which allows
the ROOT signal to be applied to the DUAL J-K FLIP-FLOP ROOT/FIFTH DIVIDER, providing that one key is played
in the Automatic Chording range. Logic level "1' (+5V) for ICl5 on Pin #2 is, at the same time, inverted by
HEX INVERTER IC16 (Pins 11 to 10) to "O" (OV) logic level, which is the inhibit information for the FIFTH
signal nand gate. In this mode of operation, only the ROOT signal will be applied to the ROOT/FIFTH DIVIDER.

ROOT/FIFTH OPERATION

The ROOT/FIFTH operation is accomplished by the operation of the ROOT/FIFTH CONTROL, Q41 and Q69, in all rhythm
pattern modes of operation except ORGAN. When one key in the Automatic Chording range is depressed, Q70 goes
out of saturation allowing the ROOT/FIFTH GATE, Q69, to receive information from ROOT/FIFTH CONTROL Q41,

which in turn,receives its information from the rhythm section.

With any of the rhythm pattern switches except OLD TIME WALTZ or WALTZ selected, there is no voltage applied
to the 3/4 TIME CONTROL BUSS, and the state of Q41 is determined by the voltage of information bit A3 (ICl2
Pin #12).

During the first half of each measure (refer to Drawing No. D579-411), the voltage on A3 buss is +27V: Q41
will be held off via D21, no voltage will be applied to the base of Q69, and the ROOT signal will be passed
by the ROOT NAND GATE to the J-K FLIP-FLOP divider.

During the second half of each measure (refer to Drawing No. D579-411), the A3 buss is at +12V: Q41 turns
on via D22, D23, and R178, providing saturating voltage for Q69. A logic level "0" (OV) from the collector
of Q69 is applied to input Pin #2 of the QUAD 2 INPUT NAND GATE (IC15) and to Pin #11 of the HEX INVERTER
(IC16). The input to Pin #2 of IC15 inhibits the Root signal; the input to Pin #11 of IC16 is inverted to
logic level "1" (+5V) and applied to Pin #4 of IC15, which permits the FIFTH NAND GATE to operate, allowing
the FIFTH signal to appear on the ROOT/FIFTH BUSS.

In 3/4 time operation, when WALTZ or OLD TIME WALTZ rhythm pattern selector switch is selected, the 3/4
TIME CONTROL BUSS is at +27 volts potential, which saturates Q44 and defeats the above mentioned turn on
path for Q41 via the clamping action of D24. The state of Q41 is now determined by the voltage of the
A4 buss (Pin #13 of IC2). On all odd numbered measures, first, third, fifth, etc. (refer to Drawing No.
D579-411), A4 buss is at +27 volts potentisl, This voltage applied via D25 and R181 will prevent Q41
from turning on. On all even numbered measures, the voltage on A4 buss is +12 volts which will cause
Q41 to turn on via R181, R181A and saturated transistor 44, Now Q41 will supply voltage to ROOT/FIFTH
GATE Q69 and fifth signal will be heard as previously described.

It is also important to mention that the action of the ROOT/FIFTH GATE Q69 is inhibited by Q70, which re-

mains saturated via NOTE PLAYED TRIGGER BUSS (:) and R309, until a key in the Automatic Chording keyboard
range is depressed. .
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MAJOR/MINOR OPERATION

When one key in the automatic chording range is depressed, the HEX INVERTER corresponding to the note played
provides five (5) frequencies. It then becomes necessary to form either a major chord (C-E-G-A#) or a minor
chord (C-D#-G-A#). This function is controlled by the MINOR BAR.

For a major chord, the MINOR BAR, containing a single pole switch with normally open contacts, is not depressed.

A MAJOR THIRD BUSS is supplied to one of the inputs (Pin #9) of the MAJOR THIRD INHIBIT NAND GATE while the
other input (Pin #10) receives logic level "1'" (+5V) via R313 resistor. This nand gate will operate, apply-
ing a major third signal from its output (Pin #8) to the THIRD BUSS PULSE SHAPER, Q67.

The minor third signal is inhibited by the action of the MINOR THIRD INHIBIT NAND GATE, which cannot change
its state because both its inputs (Pins #12 & 13) are connected together and are at logic level "1t (+5V)
via R313.

The minor chord sounds when the MINOR BAR is depressed. With the MINOR BAR depressed, logic level "0"
(ground) is applied to the three connected nand gate inputs (Pins #10, 12 & 13). The major third nand
gate will not operate, thus preventing the major third signal from appearing on the THIRD BUSS. The
MINOR THIRD NAND GATE will now allow the minor third signal to be applied to HEX INVERTER IC16 (Pins #1
and 2) where it is inverted and applied via the THIRD BUSS to the PULSE SHAPER, Q67.

BASS GUITAR VOICE CIRCUIT

The root or fifth frequency appearing on the ROOT/FIFTH BUSS is applied to the DUAL J-K FLIP-FLOP ROOT/
FIFTH DIVIDER ICl7 (Type 74107), which is interconnected in such a way as to produce two divider stages;
thus, establishing the 8' and 16' Bass Guitar signals for the BASS GUITAR PULSE SHAPERS, Q72 and Q73.
The BASS GUITAR TRIGGER AMP., transistor Q71, is normally off, leaving collector resistors R323 and

R327 of the BASS GUITAR PULSE SHAPERS without D.C. supply so that Q72 and Q73 are inoperative. In ORGAN
mode of operation, Q71 is turned on continuously by the application of +27V via ORGAN switch contacts,
connector P4-7, R218, and D35 to its base. The saturated Q71 now effectively provides a D.C. supply of
+27V for R323 and R327, enabling Q72 and Q73 to operate as a pulse shaping circuit, providing signals at
collectors with a pulse width of 1.5 m sec. These signals are combined by D77 and D78 and are applied
to the Bass Guitar passive filter circuit.

In all other modes of rhythm patterns, except ORGAN, Q71 is pulsed on via D1l and R65 by the BASS GUITAR
AND BASS DRUM TRIGGER, Q18 transistor, when it is triggered on by the ROM #18 pulse for a duration of

10 ms. The voltage on the CONTINUOUS BASS GUITAR BUSS, in this case, is inhibited by the saturated Q46
transistor. Diodes D11 and D35 operate as blocking diodes.

CONTINUOUS BASS GUITAR AND ROOT ONLY INHIBIT transistor Q46 is saturated by the application of +27V via
rhythm pattern selector switches and diode matrix to one of the continuous Bass Guitar and Root Only
Inhibit busses, as indicated in the DIODE MATRIX CHART under the CONTINUOUS BASS GUITAR INHIBIT section.

AUTOMATIC CHORDING VOICE CIRCUIT

The four buffer stages, Q68, Q67, Q66 and Q65, convert 'root", "third", "fifth" and "seventh" squarewave
signals into pulse wave signals, with a pulse width of 1 ms. Each of these buffered stage outputs are
applied to the diode gates of the automatic chording voices:

RHYTHM GUITAR
F.M. PIANO
ELECTRIC GUITAR
F.M. BANJO

The common outputs of these diode gates are applied respectively to the active filter circuit inputs of
Q55, Q60, Q62 and Q64. The outputs of all voices, via level set resistors and decoupling capacitors, are
summed together (including the output of the BASS GUITAR FILTER) and applied via comnector P13, through

Drum Balance potentiometer R2, comnectors P12, J12, P30-7, and R4 to the organ preamplifier.

RHYTHM GUITAR VOICE

The RHYTHM GUITAR DIODE GATES D40 through D47 are gated on by the RHYTHM GUITAR TRIGGER AMP., Q50. This
transistor is continuously or transiently turned on, providing +27V supply from its collector to emitter
and, via R235, R236, R237 and R238, to the anodes of D40/D44, D41/D45, D42/D46 and D43/D47, respectively.

RHYTHM GUITAR TRIGGER AMP. Q50 is turned on continuously in ORGAN rhythm pattern mode of operation by the
application of +27V to its base via ORGAN switch contacts, connector P4-7, D36 and R227.

The transient operation of Q50 is achieved by the action of RHYTHM GUITAR PULSE GATE Q54. When triggered
by the ROM #16 negative pulse, Q54 will provide a positive voltage to the base of Q50 via R230, emitter
to collector, and R227 for a time period determined by C201 and R229. This time constant is shortened

by placing R226 in parallel with R229 when the RHYTHM GUITAR DAMP CONTROL CIRCUIT Q49 and Q51, is oper-
ated by the ROM #15 pulse, thus shortening, or damping, the rhythm guitar voice. This is equivalent to
the effect created on the regular guitar instrument when damping the sound out by placing a hand across
the strings. The operation of that circuit commences when the ROM negative pulse #15 is applied to the
base of PNP transistor Q49, which will saturate transiently and supply turn-on voltage to the base of
Q51, via R224, emitter to collector, and R225. Transistor Q51 will saturate for a time duration deter-
mined by C200 and will place R226 effectively in parallel with R229.
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A similar damping effect of the Rhythm Guitar voice is accomplished by the action of the KEY RELEASE DAMP
CONTROL, Q52, when the key on the Automatic Chording keyboard is released. The voltage of NOTE PLAYED
TRIGGER BUSS (:), when the key is released, is at +5V level and when applied via R233 to the base of Q52,
will cause it to saturate. Any bias supplied to the base of Q50 will, in this case, be grounded via R228,
D37, and collector to emitter circuit of Q52. The F.M. Piano voice is also damped out by the action of
Q52, via R249 and D48.

In certain rhythm pattern modes of operation it becomes necessary to inhibit the Rhythm Guitar voice. This
is accomplished by the application of +27 volts from the rhythm pattern switches via the diode matrix and
RHYTHM GUITAR DEFEAT BUSS to the RHYTHM GUITAR DEFEAT GATE, Q53, as indicated in the DIODE MATRIX CHART
under the RHYTHM GUITAR INHIBIT section.

Transistor Q53, when saturated, will prevent the operation of RHYTHM GUITAR TRIGGER AMP. Q50 by placing
its base to ground.

F.M. PIANO VOICE

The F.M. PIANO DIODE GATES, D52 through D59, are gated on by the voltage provided by the collector to emitter
circuit of F.M. PIANO TRIGGER AMP. Q57, when it is saturated. Q57 is turned on transiently by the F.M. PIANO
PULSE GATE, Q58, and continuously by the voltage applied to the CONTINUOUS PIANO BUSS.

The continuous operation of the F.M. Piano voice is accomplished by the application of a positive voltage to
the base of Q57 via R253, the diode matrix, and Rhythm Pattern selection switches. See the DIODE MATRIX
CHART under CONTINUOUS F.M. PIANO section.

For transient operation of F.M. PIANO TRIGGER AMP., Q57, the F.M. PIANO PULSE GATE, Q58, is incorporated.
The voltage supply for the emitter and base of Q58 is supplied by R251 and R252, respectively, via the
F.M. PIANO ADD BUSS, diode matrix and Rhythm Pattern switches, thus allowing the transient operation of
this stage only in some rhythm patterns. For its operation, refer to the DIODE MATRIX CHART under the
TRANSIENT F.M. PIANO section.

The application of the ROM Pulse #17 via D49 to the base of Q58 causes it to saturate, providing the base
voltage for Q57, which turns on PIANO DIODE GATES D52 through D59, as previously described.

The sustain of the F.M. PIANO voice is determined by C207 and R254. As in the case of Rhythm Guitar, if
a key is released, Q52 is saturated, which effectively shunts R254 with D48 and R249, providing a very short
sustain. This eliminates the sustain when a key is released.

In the FOX TROT rhythm pattern only, the sustain time of the F.M. PIANO voice is prolonged by the action of
the PIANO SHORT SUSTAIN circuit of Q56 and R250. When FOX TROT switch is depressed, +27V otherwise supplied
via switch contacts and R248 to the base of Q56, will be removed. Q56 will unsaturate, disconnecting R250
from the parallel connection of R254, thus prolonging the sustain time for Q57.

Additional triggering of the F.M. PIANO voice is accomplished by the circuit of Q59, whenever the chord that
is being heard contains the seventh signal. The ROM output buss #18 is applied via D50 to the junction of
R255 and R256. In the absence of a seventh signal, Q59 is cut off, opening a current path for D50 and the
ROM #18 pulse. Therefore, ROM #18 pulse has no effect on the state of Q58. When the seventh signal is pre-
sent on the SEVENTH BUSS, it is rectified by D51, filtered by C208, and applied to the base of Q59 via R257,
causing it to saturate. Now when the ROM output #18 supplies a negative pulse, transistor Q58 will turn on,
providing a bias for Q57 and F.M. PIANO DIODE GATES.

ELECTRIC GUITAR VOICE

The ELECTRIC GUITAR DIODE GATES, D61 through D68, when gated on by the ELECTRIC GUITAR TRIGGER AMP., Q61,
conduct the chord signals to the ELECTRIC GUITAR ACTIVE FILTER circuit of Q62. This voice 1is operated
percussively only. The operation of ELECTRIC GUITAR TRIGGER AMP., Q61, is achieved by the application

of the negative ROM pulse #22 at the time when the bias for its emitter and base circuit, via R271 and
R272, respectively, is supplied by the ELECTRIC GUITAR ADD BUSS. Refer to DIODE MATRIX CHART of TRANSIENT
ELECTRIC GUITAR section to establish the Rhythm Patterns, in which ELECTRIC GUITAR voice is operated.

F.M. BANJO VOICE

The F.M. BANJO TRIGGER AMP., Q63, operates F.M., BANJO DIODE GATES D69 through D76 in percussive (transient)
mode only. Upon reception of the positive bias for the emitter and base circuit, via R286 and R287, res-
pectively, and upon reception of ROM #20 output negative pulse to the base, Q63 turns on, supplying the
necessary bias for the F.M. BANJO DIODE GATES. The application of the voltage for the F.M. BANJO ADD BUSS
is achieved via the diode matrix in some rhythm pattern modes of operation which can be determined from the
DIODE MATRIX CHART under F.M. BANJO TRANSIENT operation.
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RHYTHM CIRCUIT DESCRIPTION

Logic voltage levels used for the Rhythm circuits are +27 volts and +12 volts. In the following writeup,
reference for these voltage values is given in logic terminology as:

+27v is "O" +12v is "1"
+12 VDC SUPPLY

The +12 volt source is derived from the organ +27 volt regulated supply via resistor divider R173, R175 and
the base emitter circuit of Q40 transistor.

START/STOP CIRCUIT

The START/STOP FLIP-FLOP, consisting of Ql and Q3 and associated circuitry, operates as a bistable flip-flop,
with its state controlled by the voltage on the NOTE PLAYED TRIGGER BUSS ().

With no key played in the Automatic Chording keyboard range, NOTE PLAYED TRIGGER BUSS C) is +5 volts, which
provides base current via R11l, R10A, and D3 to hold Q3 in saturation and Ql cut off., Ql collector voltage of
+27V, supplied via R167, TEMPO POTENTIOMETER, and R168 to the base of Q38, will disable the CLOCK OSCILLATOR.

When any key in the Automatic Chording range is depressed, NOTE PLAYED TRIGGER BUSS (), which is the only
base current available for Q3, becomes ground. Q3 therefore turns off, and its collector voltage applied

to the base of Ql, causes it to turn on. When Ql turns on, a negative pulse is applied to the RESETTABLE
RHYTHM COUNTER DIVIDERS START RESET BUSS via D19 and C71, which resets all COUNTER CLOCK DIVIDER outputs

to "0" condition, corresponding to the first beat in the measure, or the downbeat. The 1st and 5th CLOCK
DIVIDER reset inputs, appearing on Pins #3 and #5, are externally connected together and directly coupled

to C71. The 2nd, 3rd, and 4th CLOCK DIVIDER reset inputs are internally connected to Pin #6, and are coupled
via D18 to C71, This reset buss separation is necessary for 3/4 time reset operation, which is described
under 4/4 and 3/4 CONTROL CIRCUIT paragraph.

When Ql turns on, a ground is applied to the base of Q38 via the CLOCK START/STOP CONTROL BUSS, R167, TEMPO
Control, and R168, allowing the CLOCK OSCILLATOR to operate.

The positive collector voltage of Q3 is supplied via R14, the TOUCH RHYTHM normally closed switch contacts,
and R9 to the base of Q4 tramsistor, causing it to turn on, which effectively places a ground potential at
the junction of R1l and R10A resistors. This action will prevent the START/STOP FLIP-FLOP from changing
its state to stop mode when a key in the Automatic Chording range is released. However, if in TOUCH
RHYTHM mode, this current path for the base of Q4 will be disconnected and the condition of START/STOP
FLIP-FLOP will be determined by the NOTE PLAYED TRIGGER BUSS voltage level. The START/STOP FLIP-FLOP will
be in start mode as long as a key in the Automatic Chording range is depressed and in stop mode when a key
is released.

Components C4 and R10 connected to +27V assure that when the organ power is switched on, the START/STOP
FLIP-FLOP initial state will be Q3 on, Ql off, which is the off state.

CLOCK CIRCUIT

The CLOCK OSCILLATOR, consisting of Q36, Q37, and Q38, operates as a free running multivibrator and is con-
trolled by the output state of the START/STOP FLIP-FLOP. The output of this Flip-Flop is coupled to the
clock circuit via R167, the TEMPO potentiometer, and R168 to the base of Q38. The emitter of Q38 is re-
ferenced to "0" (+27V) logic level, so with the START/STOP FLIP-FLOP output at "0", Q38 will be held off,
thus disabling the oscillator.

When the START/STOP FLIP-FLOP output changes its state from "0" to ground as the key in the Automatic Chord-
ing range is depressed, the resulting negative pulse is coupled to the base of Q38 via C73 and R168. Q38
saturates, and its positive going collector voltage is coupled to the base of Q36 via C75, causing Q36 to

go out of saturation. This condition will exist for a time period determined by the time constant of C75
and R161. When the charging current of C75 decreases to a point where the voltage across R161 is no longer
sufficient to keep Q36 cut off, Q36 will go into conduction again. As Q36 starts conducting, the positive
going voltage developed at its collector is coupled via C72 to the base of Q38, thereby unsaturating Q38.
Q38 will remain unsaturated for a period of time determined by the time constant of C72, R168 the TEMPO
potentiometer and R167. When the charging current of C72 decreases to a point at which the base of Q38

is no longer back biased, Q38 will again saturate and the cycle will repeat itself.

The clock output positive pulses are developed at the collector of Q38 when it conducts. These pulses have
a fixed width of 10 ms. The time duration between the clock pulses, determined by the off time of Q38, is
adjustable by the TEMPO potentiometer.

Transistor Q37 also unsaturates as Q36 conducts. Q37 provides additional base current for Q38, assuring its
full saturation, especially at low frequency settings.

As long as the CLOCK START/STOP CONTROL BUSS is at ground potential, the clock will run as a free running
multivibrator.

The clock pulses from the collector of Q38 are applied to the input of the CLOCK DIVIDERS via Pin #4 of the

Counter, IC2. 1In addition, the clock pulses are applied to Q39, an emitter follower which acts as a buffer

amplifier and a delay stage. Delay for these pulses, now referred to as "Strobe" pulses, is accomplished by
R171A and C76, which puts them slightly behind the clock pulses that are fed into the counter. This slight

delay allows the counter to set its next binary address, prior to the time of application of Strobe pulses.

The Strobe pulses are fed to the rhythm switch pattern common buss and are directed to the ROM input by the

particular Rhythm Pattern switch or switches that are depressed.
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RESETTABLE RHYTHM COUNTER DIVIDER CIRCUIT

As previously described, the RESETTABLE RHYTHM COUNTER DIVIDER IC contains six (6) divide-by-two stages.
The first divider is not used. The remaining five dividers, the lst CLOCK DIVIDER through the 5th CLOCK
DIVIDER, are used as binary counters which divide the clock oscillator output into a five bit binary ad-
dress to the ROM. The bits are designated as A0, Al, A2, A3, and A4.

Only a "1"to "0" transitionat the input of the dividers causes the divider to change its output state. Also,
only the "O" to "1" transition applied to the counter reset input sets the output of the counter to "0". At
the same time, the reset input will override any additional input to the counters.

To analyze the action of the Clock Dividers,we will assume that the key on the Automatic Chording range has
just been depressed and the clock is running. The first clock pulse, applied to the counters at the same

time with the reset pulse from the START/STOP FLIP-FLOP, will not have any effect. The outputs of all counters
will remain at "0" level. This is the first beat of the measure or the downbeat.

The next clock pulse (transition "1" to "0") applied to the 1lst Clock Divider input will cause it to change
its output state from "0" to "1". This corresponds to the second beat of a measure with the count address
to the ROM now set to "0O'", "O", "0", "0", "1". The further progression of these changes is shown on the
REAL RHYTHM COUNTING SEQUENCE CHART and on the REAL RHYTHM LOGIC WAVEFORM CHART Drawing No. D579-411. Note
that the counters provide 32 different binary addresses before the cycle repeats. Each clock pulse cor-
responds to a 1/16 note; therefore, two measures of rhythm can be produced during one binary cycle of the
counter. This means that a full two measures of rhythm are produced by the Rhythm section before the rhythm
pattern repeats itself.

4/4 & 3/4 TEMPO CONTROL CIRCUIT

Alteration of the counter divider counting sequence, from 4/4 time to 3/4 time for WALTZ and OLD TIME WALTZ
rhythm patterns is accomplished by Q44, Q45, and associated circuit shown below:

RI8B1A
R \F CONTROL —-—m AMVA—
TO ROOT/FIFTH R188
R186 +27V 0O
c79 D26
+27vo—/vvw—-<L
TO RESET BUSS
R187 C OFR2 ¥3 %4
oYW CLOCK DIVIDERS
FROM R182 mc T "
OLD TIME WALTZ —= — AN NPN S 189 190
& WALTZ SWITCHES E +12V
“+12V
AO ,A1& A3 ADDRESS BITS —»
+27V

In any Rhythm Pattern mode of operation, except WALTZ or OLD TIME WALTZ, Q44 base does not receive any positive
voltage by the 3/4 TIME CONTROL BUSS from the Rhythm Pattern switches; therefore, Q44 remains unsaturated. Its
collector positive voltage applied via R187 to the base of Q45 causes Q45 to be saturated. Depressing the WALTZ
or OLD TIME WALTZ pattern switches applies a positive voltage, via D185 or D182, to the base of Q44 via R182,
causing Q44 to saturate. Now that Q44 is saturated, Q45 loses its base supply and is under the influence of

the voltage applied to its base by binary bits A0, Al, and A3 from the counter. When any of the above binary
bits are at "0" level, Q45 will saturate; when all three binary bits are at "1" level, Q45 will unsaturate.

Referring to the REAL RHYTHM COUNTING SEQUENCE CHART, it can be seen that between beats #1 and #11, at least
one of the address bits (A0, Al or A3) is at "0" level; therefore, Q45 remains saturated. The first time the
above address bits are all at "1" level is on beat #12, at which time Q45 goes out of saturation. This causes
the collector of Q45 to change its level from "1" to "0". Diode D26 will prevent this positive voltage tran-
sition from being transferred to the counters. However, on beat #13, A0 and Al both become "0" and Q45 again
saturates. The resulting negative excursion at the collector of Q45 is coupled via C79 and D26 to the 3/4
TIME RESET BUSS for counters #2, #3, and #4, causing counters #3 and #4 (A2 and A3) to reset their outputs

to '""0". Counter #2 (Al) is already at "0" level. Because of the internal connection, when counter #4 (A3)

is reset from "1" to "0", counter #5 (A4) output will also change its state from "0" to "1'".

Now the new binary address, 1-0-0-0-0, corresponds to beat #17. As a result of this instantaneous circuit
action, beat #17 occurs immediately after beat #12. Beats #13, #14, #15, and #16 are therefore skipped.
A similar situation occurs on beat #28, causing beats #29, #30, #31, and #32 to be omitted.

The overall effect in omitting the four 1/16 beats on each measure is that the measure is now reduced to
twelve (12) 1/16 beats, or 3/4 time.
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The TEMPO LIGHT circuit illustrated below consists of Q42, Q43, a solid state indicator (light emitting diode
LED), and associated circuitry.

JHLED

TEMPO

C78 R183 INDICATOR

A3 ADDRESSBIT%~4 D1

Normally, in the absence of an input signal to Q42, the lamp driver transistor Q43 is saturated by the posi-
tive voltage applied to its base via R192 from the +27 volt supply. Under these conditions, the current
from the +12 volt supply flows through the saturated transistor and R193. Therefore, there is no forward
bias for the LED (D1) and it does not emit light.

The base of normally non-conducting transistor Q42 is connected via C78 and R183 to the output of the 4th
Clock Divider, A3 binary bit. Each time A3 changes from ''1" to "0" binary state, the positive excursion
will pulse Q42 on for a short period of time. As Q42 is pulsed on, Q43 is pulsed off. When Q43 is not
saturated, the current from the +12 volt supply will flow through the light emitting diode, D1, causing
it to emit light. Q43 and D1 form a constant load on the +12 volt supply, thus, cancelling otherwise un-
desirable voltage changes (transients) introduced by the load switching.

In summary, the TEMPO LIGHT will flash each time address bit A3 changes from "1" to "0". Referring to the
REAL RHYTHM COUNTING SEQUENCE CHART, it can be seen that A3 changes from "1" to "O" when beats #17 and #1
occur. These beats correspond to the downbeat of each measure in 4/4 time. The TEMPO LIGHT will also
flash at the correct time when in WALTZ or OLD TIME WALTZ modes because A3 changes state from "1" to "Q"

at the end of both 3/4 time measures. When the unit is first started by the key depressed in the Automatic
Chording range, the TEMPO LIGHT will not flash at the downbeat of the first measure, but it will continue
to flash until the unit is shut off or when the TOUCH RHYTHM switch is depressed.

READ ONLY MEMORY (ROM) CIRCUIT

The READ ONLY MEMORY (ROM) acts as a diode matrix. The ROM is programmed for eight (8) different rhythm
patterns, and by the help of a diode matrix on the RHYTHM PATTERN selector switches, 16 different rhythm
patterns are established.

The STROBE OUTPUT GATE, Q39, supplies the Strobe pulses via selected Rhythm Pattern switches and isolation
resistors R149 through R155 to ROM input Pins 2, 3, 9, 10, 11, 12, 14 and 23.

The five bit binary address A0, Al, A2, A3, and A4 provided by the Clock Dividers is applied to ROM Pins
4, 5, 6, 7, and 8. This binary address directs the Strobe pulse, which is inverted by the ROM, to ome
or more of the eight (8) ROM outputs on Pins #15 through #22. The ROM output busses are applied via re-
sistors to the rhythm voice trigger gates.

The triggers for the above voices can be separately inhibited by the diode matrix busses. The cancella-
tion of these rhythms is shown in DIODE MATRIX CHART.

The progression of the ROM output trigger pulses to the rhythm voices on each beat of the lst and 2nd
measures for all rhythm patterns is indicated on the F.M. RHYTHM MASTER PATTERN CHART No. D579-410.

RHYTHM VOICE CIRCUITS

The RHYTHM VOICE circuits contain a noise source used for the BRUSH, CYMBAL, and SNARE DRUM voices, as
well as a series of gated-on oscillators used for the BASS, CLAVE, ACCENT, STRIKE, and SNARE DRUM voices.

The BASS, STRIKE, CLAVE, and ACCENT oscillators and their gates operate identically, therefore, only one
of these voices, the BASS, will be discussed.

BASS TRIGGER GATE transistor Q18 is normally off, leaving collector resistor R66 with no DC path. There-
fore, the BASS OSCILLATOR Q18 is inoperative. When a negative ROM #18 pulse is applied to the base of Q18,
Q18 saturates for a period of time determined by the input pulse, This effectively provides a D.C. path
for R66, enabling Ql9 to function as an oscillator.

When Q18 is no longer held in saturation, C34 gradually charges through Q19 until the charge is sufficient
to cut off Q19. In this manner, the cut off of the oscillator is controlled, with the decay envelope de-
termined by C34 and R68.

The BASS OSCILLATOR output is applied via level set resistor R71 in series with D.C. blocking capacitor C38

to a buss common to all other rhythm voice oscillator outputs, and, then, viaR4to one side of DRUM BALANCE
POTENTIOMETER, R2, located on the control panel.
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As previously described, Q18, when triggered,on also supplies the necessary trigger voltage, via D11 and
R65, for BASS GUITAR TRIGGER AMP. Q71.

The noise circuit, consisting of noise source stage Q32 and the high pass amplifier Q33 through Q35, is
the signal source for the CYMBAL, BRUSH, and SNARE DRUM rhythm voices.

The CYMBAL sound is achieved by simultaneously gating on two noise gates and the STRIKE OSCILLATOR GATE.
CYMBAL TRIGGER GATE Q22, when triggered, saturates Q24 and Q28 by applying positive voltage through R88
and R107 to their bases. Q24 and Q28 supply ground paths for noise amplifier stages for Q25 and Q29,
respectively, allowing them to operate. Q25 applies its noise output to the high frequency amplifier
circuit of Q26-Q27, while Q29 applies its noise output to the lower frequency amplifier Q30-Q3l. Out-
puts from both amplifiers are resistively summed to a common point and then, via level set components,
applied to the common RHYTHM OUTPUT BUSS.

When triggered, Q24 also supplies a negative trigger to STRIKE TRIGGER GATE Q20, which, together with
STRIKE oscillator Q21, operates identically as the previously described Bass circuit.

Operation of CYMBAL TRIGGER GATE Q22 can be inhibited in some Rhythm Pattern modes (See DIODE MATRIX
CHART) when transistor Q23 is saturated by the application of the positive voltage to its base, via
Rhythm Pattern switches and diode matrix.

When BRUSH TRIGGER GATE Q5 is triggered, it turmns on Q6 to complete the emitter circuit of Q7, which
feeds noise via D5, C12, and buffer stage Q8 to the output.

The remaining rhythm voice to be discussed is the SNARE DRUM. The SNARE DRUM sound is obtained by simul-
taneously gating on the SNARE BRUSH and DRUM voices. When a negative pulse is applied to the base of Q9,
and ‘its emitter and base receive supply voltage by rhythm switches, it saturates transiently, providing
the positive trigger for Q12 via R38 and a D.C. path for DRUM OSCILLATOR Q13 via D7, enabling it to os-
cillate.

When Ql2 saturates, it provides a D.C. path for noise amplifier Ql0, enabling it to supply its noise out-
put to Q8 via D6. Q8 is the common noise amplifier for the BRUSH voice and the BRUSH portion of the SNARE
DRUM.

The NOISE SOURCE output is adjusted by the level set minipot R129 to give the most authentic SNARE DRUM
sound. Once this control has been set, the level of the BRUSH and CYMBAL cannot be changed without des-
troying the authenticity of the SNARE DRUM voice. )

The BRUSH portion of the SNARE DRUM is inhibited by the SNARE (NOISE) INHIBIT GATE, Qll, when some Rhythm
Patterns are selected: Refer to DIODE MATRIX CHART. The SNARE (NOISE) INHIBIT GATE, Ql1, is saturated by
the positive voltage applied to its base via switch contacts and via the diode matrix. The collector of
Qll, in this case, will remove the trigger pulse from the base of Q12, therefore disabling the BRUSH por-
tion of the SNARE DRUM sound.

The output of all voices, via level set resistors and decoupling capacifors, are summed together and ap-
plied via R4 to DRUM BALANCE potentiometer R2 and, via its wiper, to the preamplifier.

As previously mentioned, the RHYTHM OUTPUT BUSS can be grounded via DRUM BALANCE switch contacts when it
is switched on (up position), thus preventing the Rhythm voices from being applied to the preamplifier.

Approximate readings for the Rhythm voice circuits are given in the chart below:

RHYTHM VOICE STAGE FREQUENCY DURATION OF
OSCILLATION
BASS Q19 111 Hz 50 ms
Q29-Q30-Q31 Lower Freq. Noise 1.0 Sec.
CYMBAL Q25-Q26-Q27 Higher Freq. Noise 1.0 Sec.
Q21 5555 Hz 3.5 ms
CLAVE Q17 2000 Hz 20 ms
BRUSH Q7-Q8 White Noise 65 ms
ACCENT Q15 250 Hz 30 ms
Q10-Q8 White Noise 110 ms
SNARE DRUM L3 238 Hz %0 ms
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The NOISE SOURCE, Q32-Q35, supplies approximately 200 mV (P-P) of white noise to the NOISE BUSS when the
minipot is set at maximum C.W. position.




Real Rhythm Counting Sequence Chart

Measure 4/4-Time Rhythms Count Address Inputs 3/4-Time Rhythms
ROM To ROM ROM
1/4 16th | Address hy K3 Ay Ay Ag Address| 16th 1/4
Notes | Notes | Number Number |Notes | Notes
1 1 1 1 0 0 0 0 0 1 1 1
2 2 0 0 0 0 1 2 2
3 3 0 0 0 1 0 3 3
4 4 0 0 0 1 1 4 4
2 5 5 0 0 1 0 0 5 5 2
6 6 0 0 1 0 1 6 6
7 7 0 0 1 1 0 7 7
8 8 0 0 1 1 1 8 8
3 9 9 0 1 0 0 0 9 9 3
10 10 0 1 0 0 1 10 10
11 11 0 1 0 1 0 11 11
12 12 0 1 0 1 1 12 12
4 13 13 0 1 1 0 0
14 14 0 1 2 0 1 NOT
USED
' 15 15 0 1 1 1 0
16 16 0 1 1 1 1
2 1 ) 17 1 0 0 0 0 17 1 1
2 18 1 0 0 0 1 18 2
3 19 1 0 0 1 0 19 3
4 20 1 0 0 1 1 20 4
2 5 21 1 0 1 0 0 21 5 2
6 22 1 0 1 C 1 22 6
7 23 1 0 1 1 0 23 7
8 24 1 0 1 1 1 24 8
3 9 25 1 1 0 0 0 25 9 3
10 26 1 1 0 0 1 26 10
11 27 1 1 0 1 0 27 11
12 28 1 1 0 1 1 28 12
4 13 29 1 1 1 0 0
14 30 1 1 1 0 1 NOT
USED
15 31 1 1 1 1 0
Y
16 32 1 1 1 1 1
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RIGHT HAND CIRCUIT DESCRIPTION

SIGNAL SOURCE

Thirty-seven (37) frequencies, C25 through C6l, generated on the TOP OCTAVE FREQUENCY GENERATOR (T.O0.F.G.)
BOARD assembly are conducted to thirty-seven (37) individual DIODE GATE circuits located on the GATE AND
DIVIDER BOARD assembly. The state of these DIODE GATES is controlled by thirty-seven (37) keyswitches in
the RIGHT HAND keyboard range.

These diodes are "gated on" by application of +14 volts via R565, R567, and a 680 ohm keyswitch resistor
when a key or keys are depressed in the RIGHT HAND keyboard range. The outputs of the DIODE GATE circuits
are collected in five (5) headers (groups) of six (6) diode pairs each and one (1) header consisting of
seven (7) diode pairs. This header output is further applied to a THREE SECTION LADDER FILTER circuit.

The following chart illustrates the signal grouping and distribution:

Diode Gate Header Group Three Section
OQutput Pitches Designation Ladder Filter Input
€25 ———
= SA6 -
F30 ——mpp~
Fi#31 ——
» SB6 > »P32-1
B36 —————>
CB7~—-——————-1
1 > 5C6 >
F42 ————————-J
F#43 ———=
—————- SD6 -
—
B48 3= P32-2
C49 —————m
- SE6 o
F54 ———»
F#55 —————
——SF7 = P32-3

€61 ——

The THREE SECTION LADDER FILTER contains two outputs: one supplies the FLUTE ACTIVE FILTER circuit of Q78
and Q79; the other, the ACCORDION ACTIVE FILTER circuit of Q77. The ACCORDION FILTER circuit is the source
for all other right hand voice active filter circuits, Q74, Q75, and Q76.

The FLUTE FILTER circuit of Q78 and Q79 supplies its output, via C444 and R484, to the FLUTE DIODE GATE con-
sisting of D101, D102, and associated components. The ACCORDION FILTER, Q77, supplies its output, via C439

and R474, to ACCORDION DIODE GATE D98/D99 and, also, via C400, C406 and C413, to active filter circuits Q74,
Q75, and Q76, respectively.

The TRUMPET AND PIANO FILTER, Q74, output is supplied via R406 and C403 to the TRUMPET DIODE GATE, D79/D80,
and via C405 and R407 to PIANO DIODE GATE D81/D82.

The GUITAR AND HARPSICHORD FILTER, Q75, output is supplied via C411 and R414 to GUITAR DIODE GATE D84/D85,
and via C410 to HARPSICHORD DIODE GATE D88/D89. The BANJO FILTER, Q76, output is supplied via C416 to
BANJO DIODE GATE D94/D95.

When a key or keys in the right hand keyboard range are depressed, all of the above voice diode gates are
%ated on via voice selector switches and continuous or percussive trigger circuits, which will be discussed
ater.
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CONTINUOUS VOICE TRIGGER CIRCUIT

The CONTINUOUS VOICE TRIGGER circuit, consisting of Q109, Q108, Q113 and associated components, creates a
positive voltage when a key in the Right Hand range is depressed. This voltage is supplied via the common
buss on the FLUTE, ACCORDION, and TRUMPET selector switches to the corresponding diode gate circuits.

When a key in the Right Hand range is depressed, a current path is established from the +14 volt source via
R565 and R567 through the KEYSWITCH COMMON BUSS. A voltage drop across R565, caused by this current, will
provide a turn-on bias for Q109. The +14 volts applied by Ql09 emitter to collector circuit via R566 to

the base of Q108 will cause Q108 to saturate. When Q108 saturates, its negative collector excursion will

be coupled via D134 to the base of Q113. Except when in ASR mode of operation, Q113 is permitted to operate
by the application of base and emitter supply voltage via R577, R578, and the normally closed ASR switch
contacts. When Q113 saturates, it will provide gating voltage for CONTINUOUS VOICE DIODE GATES via the
voice selector switches. Capacitor C483 slows the voltage rise at the collector of Q113, which helps to
lessen the thump on the attack of the voice.

FLUTE, ACCORDION AND TRUMPET VOICES

The positive voltage supplied by Q113, when a key in the Right Hand range is depressed, is supplied via
connector P5-1 to normally open switch contacts of the above voices. With FLUTE, ACCORDION, or TRUMPET
voices selected, this positive voltage is coupled to the corresponding diode gates via the following cir-
cuit paths: with FLUTE voice selected, via D192, connector P5-3, D104 and R488; with ACCORDION, via con-
nector P5-2, D109, D106 and D479; and with TRUMPET, via connector P5-4, D112, D113 and R448.

As long as the key in the Right Hand range is depressed, these voice diode gates will be continuously gated
on via the described circuit paths.

The signal or signals corresponding to the key or keys depressed will be supplied by the signal diode gates
via LADDER FILTER and voice active filters, will be gated through the selected voice diode gate, and will
be applied to the RIGHT HAND OUTPUT AMPLIFIER circuit of Q83 and Q84.

The SIGNAL DIODE GATE SUSTAIN BUSS for the above voices is placed in short sustain mode by the saturated
SHORT/LONG SUSTAIN GATE, Q87. The saturation voltage for Q87 is the +27 volt source, applied to its base
via normally closed contacts of the ASR and VIBRA HARP switches, connector P5-5, and R532.

When the key is released, the above voices will not be heard (sustained), because the signal diode gates
are operating in a short sustain mode, thus, disabling the signal source for voice diode gates.

FLUTE, ACCORDION AND TRUMPET VOICES ASR MODE

In the ASR mode of operation, the CONTINUOUS VOICE TRIGGER circuit is defeated and the gating of the voice
diode gates is accomplished by the voltage supplied by the ASR busses.

Depressing the ASR switch removes the supply voltage for emitter and base circuit of Q113 which is necessary
for CONTINUOUS VOICE TRIGGER circuit operation. Even if the Right Hand voice switches are selected, Q113
will not be able to reproduce a trigger pulse to gate the voice diode gates.

The signal diode gate will be maintained in a short sustain mode by the saturated Q87, which now receives
its saturation voltage from the +27 volt source, via the closed ASR switch contacts, R531, and R530.

When not in the ASR mode, the gating voltage supplied by the FLUTE, ACCORDION, and TRUMPET ASR busses to
the corresponding diode gate circuits is inhibited by the clamping action of the CONTINUOUS VOICE ASR CLAMP
transistor, Q107, through D108, D111, and D114. In the ASR mode, the +27 volt saturation voltage for Q107
is removed via the ASR switch contacts, D128, and R562., This defeats its clamping action for these busses.

Referring to the DIODE MATRIX CHART ASR section, whenever the +27 volts is applied via the diode matrix and
described ASR busses, the specific voice diode gate will be gated on. When a key on the Right Hand keyboard
is depressed, the signal will be applied and gated through such diode gates. These ASR busses are selective
and are controlled by the Rhythm Pattern switches. Further information on the ASR voice selection by the
Rhythm Pattern modes is supplied in a FUN MACHINE RHYTHM PATTERN AND VOICE SELECTION CHART.

VIBRA HARP VOICE

The FLUTE DIODE GATE circuit is used for FLUTE and/or VIBRA HARP voices. However, the VIBRA HARP gating volt-
age will always override the FLUTE if both voices are selected simultaneously.

When the Vibra Harp voice is selected, +27 volts is applied via ASR switch contacts, D193, and connector P5-3
to the FLUTE DIODE GATE, causing it to be gated on continuously. VIBRA HARP switch contacts will also remove
the voltage from the base of Q87, causing it to unsaturate and place the Signal Diode Gates in long sustain
mode.

Now, if a key on the Right Hand keyboard is depressed, the signal will be conducted by the already gated on

FLUTE DIODE GATE and applied to the output circuit. After the key is released, due to the long sustain of
signal diode gates and continuous gated on condition of the FLUTE DIODE GATE, the signal will slowly die away.
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VIBRA HARP ASR MODE

In the Vibra Harp ASR mode of operation, the continuous gating voltage for the FLUTE DIODE GATE and satura-
tion voltage for Q89 is removed by now open ASR switch contacts. Transistor Q89 will unsaturate and remove
the ground clamp from the junction of R535 and D105, permitting the FLUTE DIODE GATE to be gated on by the
voltage applied by the VIBRA HARP ASR TRIGGER BUSS in certain Rhythm Pattern modes (See DIODE MATRIX CHART) .
That positive voltage i1s also applied, via R533 to the base of Q88, causing it to saturate, placing the
ground clamp at the junction of R530 and R531. Positive voltage, otherwise supplied by ASR switch contacts,
R531, and R530 to the base of Q87, will be removed, causing Q87 to unsaturate, thus, effectively placing the
Signal Diode Gates in long sustain mode, which is the right condition for the Vibra Harp voice.

PERCUSSIVE VOICE TRIGGER CIRCUIT

The PERCUSSIVE VOICE TRIGGER circuit, consisting of Q110, Qll1l, Q116, and associated components, creates a
positive trigger voltage transiently, when a key on the Right Hand keyboard is depressed. This trigger
pulse is supplied, via percussive voice PIANO, GUITAR, HARPSICHORD, and BANJO selector switches to their
voice diode gates. Transistor Ql10 is normally turned on by the forward bias supplied to its base from
the 427 volt source via R574 and D238. When a key in the Right Hand range is depressed, a negative pulse
is coupled via R570, C468, and D131, to the base of Ql10, causing it to cut off for the duration of the
pulse. Ground clamp from the junction of R568 and R572 will be removed, permitting Q111 to be saturated
by the application of +14 volts source to its base, via now saturated Ql09. A negative voltage excursion
at the collector of Ql1l, coupled to the anode of D238, removes the base bias for Q110 which holds this
transistor off until C471 recovers from this negative pulse through R574., This 10 ms pulse supplied to
the base of Q116 will cause Q116 to saturate, thus, producing a positive 10 ms pulse, which is slowed down
by C485 in order to lessen the thump on the attack of the voice.

In the ASR mode, the operation of Q116 is defeated by removal of its base and emitter voltage supplied by
ASR switch contacts to R582 and R583.

PERCUSSIVE VOICES

The sounding of the percussive voices, when a key in the Right Hand range is depressed, is accomplished by
the application of the positive pulse created by Qll6 to the percussive voice diode gate inputs via Con-
nector P5-9 and the following circuit paths:

PIANO switch, Connector P5-6, D124, and R450 to PIANO diode gate (anodes of D81 and D82).

GUITAR switch, Connector P5-8, D125, and R456 to GUITAR diode gate (anodes of D84 and D85).
HARPSICHORD switch, Connector P7-2, D127, and R462 to HARPSICHORD diode gate (anodes of D88 and D89).
BANJO switch, Connector P7-3, D126, and R469 to BANJO diode gate (anodes of D94 and D95).

The above voice diode gates will be gated on tramsiently, thus, the signals supplied via the LADDER FILTER
and the active filters will be applied, via a common output to the RIGHT HAND OUTPUT AMPLIFIER circuit of
Q83 and Q84.

After the trigger voltage is removed, the sustain capacitor of a particular voice gate, typically c431 for

PIANO, will discharge with a double decay rate: first, through R451, D83, and D115 to a voltage of approx-
imately 9 volts (established by R498 and R499), and, then, through a resistor parallel combination such as

R447 and R&49.

In percussive voice mode of operation, the signal diode gates are placed in a short sustain mode by satur-
ated Q87 in the same manner as previously described.

PERCUSSION PATTERN OPERATION

In the PERCUSSION PATTERN I mode of operation, the STROBE OUTPUT PULSES from the rhythm section, are applied
to the base of Ql17, via Connector P7-4, PERCUSSION PATTERN I switch contacts, Connector P7-5, R586, and C472.
Q117 is turned on by these positive Strobe pulses and provides at its collector a series of negative pulses
at the Clock rate, which triggers the one shot (monostable) PERCUSSIVE VOICE TRIGGER circuit, whose opera-
tion was previously described.

If a key in the Right Hand range is depressed, these pulses will trigger a voice gate with the same fre-
quency as the rhythm clock.

In PERCUSSION PATTERN II mode, the ROM #20 negative pulse is applied to the circuit of Q110 and Q111 via
Connector P7-6, PERCUSSION PATTERN II switch contacts, Connector P7-7, C473, and D136. This provides a
series of pulses, corresponding to the internal programing of the ROM and rhythm selected, for percussive
voice gate triggering. Also, due to the origin of these triggers, The CLOCK OSCILLATOR must be running.

The triggers supplied to the wipers of PERCUSSION PATTERN I and II switches are also connected to the base
of Q80 via P7-5 and R487, or P7-7 and R486 to a common connection, Normally, when a key in the Automatic
Chording range is not depressed, Q81 is saturated by the NOTE PLAYED TRIGGER VOLTAGE (:) applied to its
base via R491. Thus, the triggers at the junction of R486 and R487 will be clamped to ground, preventing
their influence on the state of Q80.

If a key in the Automatic Chording range is depressed, Q81 will unsaturate and the triggers will be applied

to the base of Q80, which will turn on. This provides a short sustain mode for the Percussion Pattern oper-
ation by providing an additional path to ground, via the Q80 collector to emitter circuit and a diode-resistor
series network from the voice diode gate sustain capacitors. This short sustain network consists of D84 and
R473 for PIANO, D87 and R473 for GUITAR, R464 and D93 for HARPSICHORD and R471 and D97 for BANJO voice diode
gates.
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PERCUSSIVE VOICE ASR MODE

When the ASR switch is depressed, the gating of the percussive voice diode gates by the PERCUSSIVE VOICE
TRIGGER circuit is defeated. The operation of Q116 is defeated by removing the base and emitter supply
voltage normally supplied via the ASR switch contacts, R582, and R583. In addition, PERC. ASR CLAMP
transistor Q115 loses its base bias, unsaturates, and allows the pulses from the collector of Q110 to
be supplied to the base of PERC. ASR GATE Ql14. Normally, when not in the ASR mode, Qll4 is cut off,
which permits the +27 volt source to be applied by R538 to four (4) ASR trigger gates via R536, R539,
R543, and R542, inhibiting their operation by keeping them in an off state. Depending on the rhythm
selected (Refer to DIODE MATRIX CHART and F.M. RHYTHM PATTERN & VOICE SELECTION CHART), one or more
ASR busses will supply a positive voltage for the emitter and base circuits of Q90, Q91, Q93, or Q92,
(e.g., for PIANO ASR TRIGGER Q90, via R537 and R593). When a key in the Right Hand range is depressed,
the created positive pulse at the collector of Ql10, supplied to the base of Qll4 via R580, will cause
Q114 to produce a negative pulse. This pulse is now applied to the base of the ASR TRIGGER transistor.
Any ASR TRIGGER transistor that has its emitter and base voltage supplied by an ASR buss will pass the
pulse, thus providing a gating voltage for its voice diode gate.

RIGHT HAND OUTPUT AMPLIFIER

The RIGHT HAND OUTPUT AMPLIFIER, consisting of Q83, Q84, and associated components, couples the voice diode
gate output signals to the organ preamplifier circuit via C451, R518, Connector P6-2, normally closed con-

tacts of AUTO MUTE switch, Connector P6-3, Connector P30-6 and R2. The RIGHT HAND OUTPUT AMPLIFIER is also
applied to the signal input point of AUTO MUTE circuit via R547 and C459.

The output signals of all Right Hand voice gates are added to the D.C. bias current that turns the gates
on., This current, injected at the emitter of Q83, tends to change the D.C. level at the output of the
amplifier and cause thump. To minimize this effect, typically, R520 for the FLUTE DIODE GATE provides
a compensating current at the base of Q83.

AUTO MUTE CIRCUIT

When the AUTO MUTE switch is depressed, the AUTO MUTE circuit output is applied to the organ preamplifier
input circuit, while the output from the RIGHT HAND OUTPUT AMPLIFIER is disconnected.

The AUTO MUTE circuit is a filter with a variable bandpass characteristic controlled by the bias current

of the voice diode gates, which is applied to the base of emitter follower Q82. The circuit consists of

two voltage controlled lo-pass filters (Q96, Q97, Q99, Q100 and Q101, Q102, Q105, Q106) control circuitry
for these filters (Q94, Q95, Q103, Ql04), and an operational amplifier (IC18).

Signals from the RIGHT HAND OUTPUT AMPLIFIER, via R547 and C459, are supplied to the input of the first
filter stage, which consists of two differential amplifier pairs (Q96-Q99 and Q97-Q100) connected in
parallel to act as a variable resistance, and, in conjunction with C461 and C462, forms a loc-pass filter.
Similarly, the next stage, together with C465 forms a second variable lo-pass filter, with its output
applied directly to the operational amplifier integrated circuit of IC18.

A feedback loop, consisting of C465, C462, and R550 feeds the output of each section back to the input
of the first stage.

When a key is played, the ACCORDION and TRUMPET trigger voltage is applied via D90 and D91 to the shaping
circuit of R504 and C445. This provides a trigger with an attack characteristic for the base of emitter
follower Q82. Similarly, the PIANO, GUITAR, HARPSICHORD and BANJO supply a trigger voltage, via D120,
D121, D122, and D123, to the base of Q82 by the resistor divider R503 and R502. The FLUTE VOICE DIODE
GATE is not connected to the AUTO MUTE TRIGGER, Q82, thus FLUTE and VIBRA HARP voices do not have a mut-
ing effect.

Q94, a phase splitter, controls the current supplied to the differential amplifier by Q95, Q104 and Q98,
Q103 current sources.

The trigger voltage supplied by continuous voice diode gates and percussive voice diode gates are of dif-
ferent characteristics, so their action and application to the base of Q82, an emitter follower, have to
be described separately.

For continuous voices, this trigger is applied via R504 to charge C445 and then via D117 to the base of Q82.
In this case, the attack will be slow, so that the voltage applied by the emitter of Q82 will slowly rise
to maximum. When a key is released, due to the absence of signal from the RIGHT HAND OUTPUT AMPLIFIER,

the slow decay of this circuit is of no importance.

For percussive voices, this trigger is divided in half by resistor divider R503 and R502 before it is di-
rectly applied to the base of Q82. The attack is fast, while decay will sweep back slowly, causing the
emitter voltage of Q82 to rise to maximum value quickly and slowly sweep back. The voltage changes on
the emitter of Q82 are applied via R545 to the base of phase splitter Q94.

When the voltage on the base of Q94 is low, Q94 will cut off. Its collector will be highly positive, cut-
ting off Q95 and Q104 so no current will flow to the differential amplifier Q96-Q99 and Ql01-Q105, ren~
dering them highly resistive to the incoming signal. Similarly, the emitter of Q94 will be close to ground,
cutting off Q98 and Q103, the respective current sources for Q97-Ql00 and Q102-Ql06, so they will also be
in a high resistive state with respect to the signal.

With the voltage applied to the base of Q94, it will cause Q9 to conduct, so that its collector will be
less positive and its emitter less negative. This will forward bias Q95-Q104-Q98 and Q103, furnishing
current to the differential amplifiers, allowing them to be in a low resistance state with respect to the
incoming signal.

Summary of the above action on the voices is a slow attack for continuous voices and a slow decay for
percussive voices.
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DELAYED VIBRATO CIRCUIT

The operation and delayed action of the Vibrato Oscillator, located on the T.0.F.G. board assembly is
under the control of the key played on the Right Hand keyboard range. The circuit description is pro-
vided in the front section of this manual, under TOP OCTAVE FREQUENCY GENERATOR AND DIODE GATE THEORY.

DIODE MATRIX CHART

CONTINUOUS BASS GUITAR & ROOT ONLY INHIBIT

RHYTHM PATTERN SWITCH DIODE MATRIX COMPONENTS
COUNTRY D147
POP ROCK D156 R216 ~
SOUL ROCK D159
BOSA NOVA D172
COUNTRY D149
BOSA NOVA D170 R213
OLD TIME WALTZ D179
SWING D140 —_— R212
HAWAITAN D162
LATIN III D165 R214 >  To base of Q46
FOX TROT D137
POP ROCK D155
RHUMBA D168 R215
POLKA D175
WALTZ D186
DIXIELAND D145
RAGTIME D146
HOEDOWN D152 D39 & R215
MARCH D177
RHYTHM GUITAR INHIBIT
DIXIELAND D145
RAGTIME D146
HOEDOWN D152 R234 To base of Q53
MARCH D177
F.M. PIANO (CONTINUOUS)
FOX TROT D137 -
POP ROCK D155 D190,
RHUMBA & ORGAN D168 ORGAN &
POLKA D175 R263
WALTZ D186
> To base of Q57
DIXIELAND D145
RAGTIME D146 D191
& ORGAN
HOEDOWN D152 ORGAN &
MARCH D177 R253 J
F.M. PIANO (TRANSIENT)
FOX TROT D137
POP ROCK D155
RHUMBA D168 R251 & R252
POLKA D175
WALTZ D186
To emitter & base
DIXIELAND D145 of Q58
RAGTIME . D146 D39, R251
HOEDOWN D152 & R252
MARCH D177
ELECTRIC GUITAR (TRANSIENT
COUNTRY D147
POP ROCK D156 R271 & - To emitter & base
SOUL ROCK D159 R272 of Q61
BOSA NOVA D172
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F.M. BANJO (TRANSIENT)

DIXIELAND
HOEDOWN
OLD TIME WALTZ

SNARE DRUM ADD

ALL RHYTHMS EXCEPT
COUNTRY

SNARE (NOISE) & CYMBAL DEFEAT

HAWAIIAN
LATIN III

CLAVE ADD, SNARE (NOISE) & CYMBAL DEFEAT

RHUMBA
BOSA NOVA

CYMBAL DEFEAT

DIXIELAND
MARCH
OLD TIME WALTZ

ACCENT DEFEAT

COUNTRY
BOSA NOVA
OLD TIME WALTZ

VIBRA HARP ASR

HAWAIIAN
BOSA NOVA
WALTZ

FLUTE ASR

FOX TROT
POP ROCK
SOUL ROCK
RHUMBA
ORGAN

ACCORDION ASR

FOX TROT
SOUL ROCK
POLKA
ORGAN

TRUMPET ASR
DIXIELAND
LATIN III
MARCH
ORGAN

PIANO ASR
SWING
RAGTIME
POP ROCK
RHUMBA
OLD TIME WALTZ

GUITAR ASR

COUNTRY
HAWAIIAN

HARPSICHORD ASR
RAGTIME
SOUL ROCK
WALTZ

BANJO ASR

HOEDOWN

D144
D151
D180

D162
D165

D169
D173

R588
R589
R590

D149
D170
D179

D164
D174
D183

D138
D157
D160
D167
D187

D139
D161
D176
D188

D142
D166
D178
D189

D141
D148
D154
D171
D181

D150
D163

D143
D158
D184

D153

—
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R286 &
R287

R33 & R34

R39
R85

3

— To

— To
— To

D10, R55 & R56 — To

D12 & R39

D12 & R85

D8

R533

R493

R495

R497

R593, Q90e-c
& R450

R594, Q9le-c
& R456

R595, Q93e-c
& R462

R596, Q92e-c
& R469

-— To
— To

— To

— To

—= To

~— To

— To

— To

— To

—To

— To

emitter & base

Q63

base & emitter of Q9

base of Qll
base of Q23

base & emitter of Q16

base of Ql1

base of Q23

base of Q23

base of Q14

base of Q88

FLUTE DIODE GATE

ACCORDION DIODE GATE

TRUMPET DIODE GATE

PIANO DIODE GATE

GUITAR DIODE GATE

HARPSICHORD DIODE GATE

BANJO DIODE GATE




FUN MACHINE RHYTHM

PATTERN & VOICE SELECTION CHART

—03~+ X0

Zz—sW0n

OZPprm—x-—0

mI——G>0
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SELECT ROM PIN NO. 2

SELECT ROM PIN NO.3

SELECT ROM PIN NO.9
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SELECT ROM PIN NO. 1
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SELECT ROM PIN NO.12

SELECT ROM PIN NO. 14

SELECT ROM PIN NO. 23

FLUTE ASR

TV

VIBRA HARP ASR

ACCORDION ASR

TRUMPET ASR

PIANO ASR

GUITAR ASR

HARPSICHORD ASR

BANJO ASR

F.M. PIANO ADD

gm

FM. PIANO LONG SUSTAIN

CONTINUOUS F.M. PIANO (ORGAN SW.ON)

CONTINUOUS BASS GUITAR & ROOT ONLY

CONTINUOUS BASS GUITAR &
ROOT ONLY [NHIBIT

CONTINUOUS RHYTHM GUITAR

RHYTHM GUITAR DEFEAT

ELECTRIC GUITAR ADD

F.M. BANJO ADD

CLAVE ADD

CYMBAL DEFEAT

ACCENT DEFEAT

SNARE DRUM DEFEAT

mO—-0< XI4<ID

SNARE (NOISE) DEFEAT

3, -TIME CONTROL BUSS
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FUN MACHINE TRANSISTOR

FUNCTION CHART

= RHYTHM SECTION VOICE BOARD

QlL-Q3 .. ... . . . Start/Stop Flip-Flop. Controls the state of Clock Oscillator and resets the
counters.
Stop State: Ql off, Q3 on. Q3 on via(:), R11, R10A & D3. Start State: Ql
on, Q3 off. Q4 saturates, preventing stop state when F.M. key is released.

Q% « v « « ¢ « « o« + o« When key in F.M. is released, Q4 saturates from +27V via R13, Rl4, Touch Rhythm
contacts, and R9, preventing the Start/Stop Flip-Flop from going into stop mode.
In Touch Rhythm mode, Q4 is disabled.

Q5 +« « + + ¢ ¢« ¢« « « o Brush Trigger Gate. Gated by negative pulse from ROM and saturates Q6.

Q® .. ..+« ... Brush Gate. When gated by Q5, provides ground path for Q7.

Q7 +« +« + +« 4+ v+« . . Noise Source Buffer. When ground path is provided by Q6, noise is applied to
Brush Amplifier Q8.

Q8 . .. ..+ ¢+ + o Brush Buffer Amplifier Stage.

Q ... +.¢+ 4«4+« . Snare Drum Trigger Gate. When gated by ROM #19, negative pulse saturates Q12
and allows Snare Oscillator Q13 to operate.

Q0. .. ... ... . Noise Source Buffer. When ground path provided by Q12, noise is applied to
Brush Amplifier Q8.

Ql1 . . ... ... . . Snare (Noise) Inhibit Gate. Noise portion of Snare Drum is inhibited by Q11
when HAWAITAN or LATIN IIT Rhythm patterns are selected.

Q12 . ... ..+ . .+ . . Snare (Brush) Gate. Gated by Q9, provides ground path for Q10.

Q13 . ...+ 4+ 4+« + « « Snare Oscillator. Gated by Q9, produces frequency of 238 Hz for duration of
40 ms.

Ql4 . . « « « « « « + . Accent Trigger Gate. Gated on by #22 ROM negative pulse if not defeated in
OLD TIME WALTZ, BOSA NOVA or COUNTRY Rhythm pattern modes. Ql4 allows Accent

- Oscillator Q15 to operate.

Q15 . ..+ 4+ ¢« + . . Accent Oscillator. Gated by Ql4, produces frequency of 250 Hz for duration
of 30 ms.

Ql6 . . . . . +. « . . . Clave Trigger Gate. Gated on by #21 ROM negative pulse in RHUMBA and BOSA
NOVA Rhythm pattern modes only. Ql6 allows Clave Oscillator Ql7 to operate.

Q7 .« « . .+ .+ « « . Clave Oscillator. Gated by Ql6, produces frequency of 2000 Hz for duration
of 20 ms.

Q18 ., . . ... ... . Bass Guitar and Bass Drum Trigger. Gated by #18 ROM negative pulse. Q18
allows Bass Oscillator Q19 to operate and also triggers Bass Guitar Trigger

— Amp Q71.

Q19 . . . .. ... . . Bass Oscillator. Gated by Q18, produces frequency of 111 Hz for duration of
50 ms.

Q20 . . + . « « « « o . Strike Oscillator Trigger Gate. When gated on by Cymbal Gate Q24, allows
Strike Oscillator to operate.

Q21 . ... ..+ . « . . Strike Oscillator. When gated by Cymbal Trigger gates Q22, Q24 and Q20, pro-
duces frequency of 5555 Hz for duration of 3.5 ms.

Q22 . + « « + s+ « « « . Cymbal Trigger Gate. Gated by #21 ROM negative pulse, Q22 gates on Cymbal
gates Q24 and Q28.

Q23 . + + + « + + « » .« Cymbal Inhibit Gate. When gated by +27V via Rhythm Buffer switches in HAWAIIAN,
LATIN III, RHUMBA, BOSA NOVA, DIXEIELAND, MARCH and OLD TIME WALTZ modes, Q23
disables Cymbal Trigger Gate Q22.

Q24 . v v v « ¢« + « +» + Cymbal Noise and Strike Gate. Gates on Q20 and Q25.

Q25 . . + « « + + « » . Noise Source Buffer. When gated by Q24, applies noise to Noise Amplifiers
Q26 and Q27.

Q26 & Q27 . . . . . . . High Frequency Noise Amplifier.

Q28 + ¢« « + 4+ + ¢« « o« «» Cymbal Noise Gate. Gates on Q29.

Q29 « + + « « « « « « « Noise Source Buffer. When gated by Q28, applies noise to Noise Amplifiers
Q30 and Q31.

Q30 & A31 ... . . . . Lower Frequency Noise Amplifier.

Q32 . ... ...« . . Noise Source.

Q33 thru Q35 . . . . . Noise Source Amplifier. Produces 200mV P-P noise voltage at the output when
mini-pot R129 is set to maximum.

Q36 & Q38 . . . . . . . Clock Oscillator, operating as free-running multivibrator.

Q37 v ¢« « ¢« v ¢« « « + o« Supplies base current for Q38.

Q39 . . . .+ « +« « « . Strobe Output Amplifier, Buffer Amplifier for Clock pulses to ROM via Rhythm
Pattern Selector switches and to Percussion Pattern I switch.

Q0 . ... ... . . . +12VDC Supply Source, operating as an Emitter Follower.

Q@l..........Root/Fifth Control Gate. Operates Root/Fifth Gate Q69 when Q70 is in off state.

Q42 & Q43 . . . . . . . Tempo Light Flasher Circuit.

Q44 & Q45 . . . . . . . 4/4 - 3/4 Control Gates. In WALTZ and OLD TIME WALTZ Rhythm pattern modes, Q44
is saturated. Q45 produces reset pulse of 2nd, 3rd and 4th Clock Dividers and
Clock operates in 3/4 mode.

50




Fun Machine Transistor
Function Chart (Cont'd.)

FUN MACHINE LOGIC BOARD

Q46 . . . . . .. ... Continuous Bass Guitar and Root Only Inhibit Gate. Removes saturation voltage
for continuous Bass Guitar Trigger Gate Q71 in all Rhythm pattern modes. When -~
organ switch is depressed, removes base voltage to Q70 via R308.

Q47 . . . . . . . . . . One Note Played Detector. When one key in Fun Machine range is depressed, Q47

saturates and supplies GND to Note Played Trigger Buss. In unkeyed state buss
(:) is at +5V level.

Q48 . . . . . . . . . . Two or More Notes Played Detector. When two or more keys in Fun Machine range
are depressed, Q48 saturates and defeats the operation of Q47.

Q49 . . . . .. .. . . First Stage of Rhythm Guitar Damp Control. Gated on by #15 ROM pulse, turning
on Q51.

Q50 . + . . . . . . . . Rhythm Guitar Trigger Amp. When triggered, gates on Rhythm Guitar Diode Gates

D40 through D57.

Second Stage of Rhythm Guitar Damp Control. When gated on by Q49, places ad-
ditional sustain discharge path for C201 by way of R226.

Key Release Damp Control. Saturated by buss voltage when key in Fun Machine
range is released, shortening sustain time for Rhythm Guitar voice by placing
discharge circuit of R228 and D37 across C201.

Q51 v v e e

Q2 . . . .. ...

Q53 . . . . . .. . . . Rhythm Guitar Defeat Gate. Defeats the operation of Rhythm Guitar gate Q50 in
DIXIELAND, RAGTIME, HOEDOWN and MARCH Rhythm pattern modes.

Q5% . . . . ... .. . Rhythm Guitar Pulse Gate. Operates Rhythm Guitar Trigger Amp Q50 when gated
by #16 ROM pulse.

Q5 . ... ... .. . Rhythm Guitar Active Filter.

Q5% . . . ... ... . Piano Short Sustain Gate. F.M. Piano Trigger circuit in short sustain mode for

all Rhythm Patterns except FOX-TROT. Q56 is saturated normally by +27V via
FOX~TROT switches.

Q7. ... ... ... FM. Piano Trigger Amplifier. When triggered, gates on F.M. Piano Diode Gates
D52 through D59.
Q58 . . . . . . . .. . F.M. Piano Pulse Gate. In DIXIELAND, RAGTIME, HOEDOWN, MARCH and WALTZ Rhythm

pattern modes Q58 is triggered by #17 ROM pulse and also #18 ROM pulse when Q59
is unsaturated. Q58 supplies triggering voltage to R57.

Q59 . . . . . . . . . . When signal is present on 7th buss, Q59 is saturated, which allows #18 ROM
pulse to operate Q58.

Q0 . . ... .. .. . FM Piano Active Filter.

Q1. . ... ... ..Electric Guitar Trigger Amp. When triggered, gates on Electric Guitar Diode

Gates D61 through D68.
Q62 . ... ... ... Electric Guitar Active Filter. -
Q63 . .. ... . ... FM Banjo Trigger Amplifier. When triggered, gates on F.M. Banjo Diode Gates

D69 through D76.
Q4 . ... ... ... FM Banjo Active Filter.

Q65 .. ... ... .. Seventh Square Wave to pulse wave signal buffer.

Q6 . . .. ... ... Fifth Square Wave to pulse wave signal buffer.

Q7 . .« .+ ... . . Third Square Wave to pulse wave signal buffer.

Q68 . .. ... . ... Root Square Wave to pulse wave signal buffer.

Q9 .. ... .. .. . Root/Fifth Gate. Operated by Q70 in Root Only and Q4l in Root/Fifth mode. Q69
applies its logic output to ICL5 and IC16.

Q70 . . « .« . . . . . . Root Only Control. When saturated, defeats the operation of Q69. Q70 saturated
when in ORGAN mode and when key is not depressed in F.M. range.

Q71 . . . . . . . . . . Bass Guitar Trigger Amp. Operates Q72 and Q73 continuously when saturated in

ORGAN mode by +27V via R218 and D35. Q71 also operates transiently via D18 and
R65 when Q18 is triggered on by #18 ROM pulse.

Q72 . . . ... ... . 8" Bass Guitar Pulse Shaper. When gated on by Q71, applies 8' signal to Bass
Guitar passive filter.

Q73 . . . . . . . . . . 16" Bass Guitar Pulse Shaper. When gated on by Q71, applies 16' signal to Bass
Guitar passive filter.

RIGHT HAND BOARD

Q74 . . . ...+ .+ .+« . Q74 Trumpet and F.M, Piano Active Header Filter.

Q75 . . . . . . .+ .+ . . Guitar and Harpsichord Active Header Filter.

Q76 . . . . . . .. . . F.M Banjo Active Header Filter.

Q77 « « « « « + « +« « . Accordian Active Header Filter.

Q78 & Q79 « . . . . . . Flute Active Header Filter.

Q80 . . . . . . . . . . Percussion Pattern Short Sustain Control. Q80 is saturated in PERC. PATTERN I

or ITI mode when key in F.M. range is depressed. Q80 provides additional dis-
charge path for all percussion voice diode gates, rendering them in short sus-
tain mode.

Q8L . . ... .. .. . Percussion Pattern Short Sustain Inhibit. Operated by trigger buss A . When
key in F.M. range is not depressed, Q81 is saturated and inhibits the operation
of Q80.

Q2 . . .o v Auto Mute Trigger. Operated by D.C. voltage from diode gates when gated. Q82 —
provides D.C. control voltage for Auto Mute Circuit.
Right Hand Output Amplifier. Amplifies the Right Hand Voice Outputs and applies

them to the Auto Mute and Preamplifier circuits.

Q82 & Q84 .« . . . . .
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Fun Machine Transistor
Function Chart (Cont'd.)

RIGHT HAND BOARD

Q87 + « « « ¢« « + « « . Short/Long Sustain Gate. Unsaturated in VIBRA HARP and ASR VIBRA HARP modes
to provide long sustain mode for diode gates on Gate and Divider board. Q87
is saturated in all other modes via VIBRA HARP switch from +27V and via ASR
switch, R531 and R530, rendering the above diodes in short sustain state.

Q88 .+ « « « « « « « « . Vibra Harp ASR Control. Saturated in HAWAIIAN, BOSA NOVA and WALTZ Rhythm
patterns, thus removes the bias voltage for Q87 applied from ASR switch.

Q89 « « « + ¢« « + « « . Vibra Harp ASR Control. Saturated in all modes except ASR. When Q89 is
unsaturated, the gate voltage is applied to the Flute Diode Gate via Vibra
Harp ASR buss, R535 and D105 in HAWAITAN, BOSA NOVA and WALTZ rhythm patterns.

Q90 . .« ¢« ¢+« « . Piano ASR Trigger. Q90 bias supply is supplied via Piano ASR buss in SWING,
RAGTIME, POP ROCK, RHUMBA and OLD TIME WALTZ rhythm path. If triggered by
Ql1l4, it supplies gate voltage for Piano Diode Gate.

Ql...... .4+ .. Guitar ASR Trigger. Q91 Bias supply is supplied via Guitar ASR buss in
COUNTRY and HAWAIIAN rhythm patterns, and if triggered by Ql1l4, it supplies
gate voltage for Guitar Diode Gates.

Q2 .. ...+ ¢+ . . Banjo ASR Trigger. Q92 bias supply is supplied via Banjo ASR Buss in HOEDOWN
rhythm pattern, and if triggered by Qll4, supplies gate voltage for Banjo Diode
Gate.

Q93 . ...+« .+ . . . Harpsichord ASR Trigger. Q93 bias supply is supplied via Harpsichord ASR Buss
in RAGTIME, SOUL ROCK and WALTZ rhythm patterns, and if triggered by Ql1l4, sup-
plies gate voltage for Harpsichord Diode Gate.

Q94-95, 98, 103 & 104 . Current Sources for Auto Mute differential bandpass amplifiers.

Q96, 97, 99 & 100 . . . 1lst Auto Mute differential bandpass amplifier.

Q101, 102, 105 & 106 . 2nd Auto Mute differential bandpass amplifier.

Q07 .+« .+ .+« . .. . . Continuous Voice ASR Clamp. Q107 is held in saturation from +27V via ASR nor-
mally closed contacts, D428, and R562, disabling continuous voice ASR gating
busses to gate continuous voice diode gates. Depressing ASR switch, Ql07 goes
out of saturation, permitting specific ASR busses to gate corresponding contin-
uous voice diode gate. Q107 is also saturated by Q109 if ASR switch is depressed.

Q08 . .. ... . .. Part of Continuous Voice Trigger Circuit. When gated on by Q109, causes Q113
to saturate. Also saturates Q107 if ASR switch is depressed.

Q09 . ... ... .. First Stage of Continuous Voice Trigger Circuit. Gated on when key in Right
Hand is depressed. When Q109 saturates, it provides positive voltage to con—
trol the following circuits:

a. Saturates Q112 after time constant of C470

b. Applies positive voltage to delayed vibrato circuit via
D129

c. Saturates Q108

d. Saturates Ql1l4; Ql15 is cut off

Q10 . ... .. . . . First Stage of Percussive Voice Trigger Circuit. When key in Right Hand range
is depressed, QL10 unsaturates transiently, removing the ground clamp for Ql11,
allowing it to saturate.

Q111 . ... ... .. Part of Percussive Voice Trigger Circuit. Gated on when Q110 unsaturates, al-
lowing Q116 to saturate and, via C471, reinforce off state of Q110 to establish
pulse width of 10 ms.

Q112 . . .. . . . . . Vibrato Oscillator Start/Stop Control. Gated on by Ql09 via delayed action of
C470, removes vibrato oscillator disabling voltage applied from +27V via R576
and D133.

Q113 . . . . .« .+« + « . Continuous Voice Trigger Circuit Output Stage. When gated on by Ql08, provides
gating voltage to the continuous voice switches via P5-1.

Qlld4 . . ...+ .« . .« . Percussion ASR Gate. When Ql1l5 is unsaturated, Q114 is gated om by Q109, pro-
viding negative pulse which triggers on percussive voice. ASR triggers Q90
through Q93.

Q15 . .. .. . . . . Percussion ASR Clamp. Disables input gating voltage to Q114 unless ASR switch
is depressed.

Q16 . . ... ... . Percussive Voice Trigger Circuit Output Stage. When gated on by Ql1ll, provides
10 ms gating pulse to the Percussive voice switches via P5-9.

Q17 . ... .. . . . Percussion Pattern Trigger Amp. When pulsed on by strobe pulses in PERC. PATTERN
I mode, Q47 triggers Q116 on.
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(/7.2 333 : A3L
e 1 273 H 27&
Wz 223 ZZ2 A&
/4 2 /=3 TS
i /23 /2 &
72 /4 IZE s
Wi 322 3.4
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i Arer Ao.

ARer NervE

PART NAME
/

ALE | USED ON
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KEY SELECTOR SWITCHES E.M.GATE KEYSWITCHES - REF. BS0I-06D152

£33 534 $35

$32 -537 LOCATED IN KEY SELECTOR KEYCAR

s3z S36 s37 SEE CS0I-0GO331 FOR COMPLETE INFORWATION. KSi KSd KS8 ng‘ KSIAD Ks)\\]“ KS|§_ KS\S
e [3

c-6v D-A% E-BY F-B

G-D*

A-EP

K52
[«

Ks4  KSS  Kse  KsT
™ € ¥ B

5

{

—(}\O-

SRRSRNERE
O A A N A

i
‘ /I _3» _3» CONTINUOUY
j I BASS GUITA
L9999 09 ¢9 v NHIBIT
, i 7 €2 Az ET  C4 A4 EG  C3 A3 Ea  al Al E5 \:é\:
I T ‘W FROM R.H. BD. —V:
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13 L L To RHYTHM BD.
1] s C& SEVENTH DEFEAT X SNARE CYMBAL DEFEAT | oy o

CONNECTIONS ON B ¢ D EDGE CONN.
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<

<«

EOOT.

BD. REF.CS0I-060143.
0 o o 23 8 2 0 oo
grEE2E B3 553 ‘ Y
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T ] i i ] ] 1 1 T ] I i |
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] T 1 1 i i I ] ] T ] i
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- FIETW 1
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I
BASS GUITAR P31 I J31. o3
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-~ SWITC
(TN ! @
|
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BE ROOT/FIFTH BUSS ) ez |
4 I - v R34 1§ 35V |
i o 4 3.3% BASS GUITAR TRIG. FRON] RMXTHM BD = . LOCATED IN KEYSLIP
b JUMPERED YO CATHODE OF D3 | T T T T T T o oo oo
R32ZT._
+5Y R3I5SR316 SRINTS RIS
ROOT/FIFTH 32K IOK 239K 35K R323 77
i GBK
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RHYTHM BD. C230 R324
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8-BASS GUITAR | O'S45 'K
Y T sieNAL i
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S s ?
- —e (B cen
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NOTES:

8. TWQ GROUND SYSTEMS DESIGNATED AS:
— GENERAL GROUND FOR SWITCHING CIRCUITS.
7> PREAMP GROUND FOR SIGNAL CIRCUITS.

}. D.C. VOLTAGE MEASURMENTS TAKEN WITH A ¥DLTMETER (20,000 OWMS
PER VOLT OR HIGHER) FROM POINT INDICATED TO GROUND.

ALL RESISTORS ARE Y4W 5% UNLESS OTHERWISE SPECIFIED.
SELECT NPN TRANSISTORS PER $429- AS INDICATED.

SELECT R219 PER §T09.
5. [C3 THRU 14 ¢ 16: AS514.-08002), HEX INVERTER TYPE 7408,
8.
T

2
3
4. SELECTION RANGE 220a. 70 WOK
G5 AS514-059464, QUAD 2 INPUT NAND TYPE 7403.
TEI7: AS5i4 -054489, DUAL JK FLIP FLOP TYPE 74107,




+27v
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MM

RHYTHM GUITAR FUTER
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Ord. No, R.N. 650
Date I

RECORD OF CHANGER

©80KS IM 5 2. .
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—_—_— = L3 L00ATAS czoe > R2Z0, R224, RZ20 RI4E
g T -t R250,R251, k254,771, %287
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IN KEYSLIP PULSE 2245 o : ‘[ aoizas |
SHAPER ! ! )
EAL-alsl 1A} - R288S R283 § R250) R291
SEVENTH 580KS 1M S 1M 5 IM s F.M.BANJO FWTER
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DIODE GATES
5:\2238 R299
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ce23
I T P
SQUARE WAVE T0 PULSE bAkY
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EM.KEYSWITCH COMMON (4+5V 121 ouw)

MIN.
BAR (5 OWN )

NOT USED

F5V (PINK #22) 2
[ [

AN
KEYSWITCHES %

KEY SELECT C#-

KEY SELECT E-A#%

A
KEYSWITCHES 4 o
n*
KEY SELECY C-F#

KEY SELECT D#-A

A¥-35R
C*#-38B
D¥-408
E*-318B
C-378
A-34B

ThDEFEAT
+5V
GND

€34
B
F
o]
KEY SELECT 8-F
REY SELECT D-G*

KEYSWITCHES

BLK ¢
< 5';[:? GROUND TD ViR

@ NOT VSED TN 121
PEDRL SIEMAL I F‘ YT,
R =T 722 &% tren) CABLE
ONLY Jum
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—o NOT USED (ReD T2

ROOT/FIFTH CONTROL (GRAY) —=
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RHYTHM GUITAR TRIGGER
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——0
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NOTES.
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osmsuron [ §
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RELEASED
Ond. Ne. R.N. 650
Dale 7 1312%
RECORD OF CHANGE
'REVISED TO INCLUOE
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I-22-T%
TO MAJ/MIN,
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NOT USED
l— TSV (PINK #22) — £27V (VIOLET #22)
| L
T’ BLK o
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l o NOT USED TN 124 5]
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ostRsuToN [ 1 IseL-18R] s58BL | T — BMSDI-12]-17 GR iT.
%NDTOIT”EL%Q&;&:S&&M%KWYT‘? O ANY PERSONS OTHER TN THOBE | NEXT ASSEM.  — lm
ARE SENT. NO DRAWINGS, SPECIFICATIONS OR OTHER DATA BELONGING TO THE BALOWIN PIANO & ORGAN CO.
WHICH MAY FURNI OR OTHERS BE REGARDED BY WAPLICATION OR E
ISE AB IN ANY MANNER NG THE HOLDER OF. ANY OTHER PERSON OR CORPORA ANY NGHTS BALDWIN PIANO
OR PERMISSION TO MANUFACTURE, USE OR SELL ANY PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. ‘ORGAN co C 50]_060480 A
UNLESS OTHERWISE SPECIFIED TOLERANCES ARE: DEGIMAL *..005 FRACTIONAL + 015 ANGLE * 42° CINCINNATI, OHIO

58




RHYTHM ¢ FUN MACHINE VOICE PROGRAMMING

TO RHYTHM VOICE € F.M. LOGIC BOARDS

e

R.H. KEY

PINK SHOR

WHITE . \BRATO CUTOUT o

VOLTAGE T0 LH. BD. (Q137) ’
(WHITE P5-3 PIANO, HARPSICHORD, WHT/BLUE |,y
GUITAR € BANJO SW.COMMON :
el P! FLUTE ACCORDIAN ¢ I 4
] TRUMPET SW. COMMON
YA

TO DELAYED VI
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ALL DRAWINGS AN
RETURNED TO {T. A
WHOM THEY AR

UNLESS OTH




WHITE VIBRATO GUTOUT
VOLTAGE T0 LH. BD.(Q137)

H
)16N WHT/BLUE 114V
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Eealeale)
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I TRIG.
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Mol
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NOTE:
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PREAMPLIFIER AND EXPRESSION CONTROL

Reference: Preamplifier Schematic - C501-060320
The Model 121 organ employs one preamplifier circuit, consisting of three (3) NPN transistors.

Signal input to the preamplifier is applied through Cl to the base of Ql transistor, which operates as
a voltage amplifier stage. The D.C. condition of the first stage (Ic = 50m A) is set by its base cur-
rent supplied from the Q2 emitter through R9, R8 and R5 resistors. The collector of the Q1 transistor
is directly (D.C.) coupled to the base of the second stage Q2 transistor so that the R6 resistor sup-
plies current for the Ql collector and Q2 base. The second stage (Q2), operating as an emitter fol-
lower, has collector current of about 1.3mA. A portion of the emitter (A.C.) output, determined by
R9 and R10 divider resistors and a variable feedback circuit (D1 and D2 in parallel to D4 and D5) is
applied back to the base of Ql as negative feedback controlling the gain of the preamplifier.

The emitter of Q2 is A.C. coupled via Cll capacitor to the base of the last stage Q3, operating as a
voltage amplifier. Base current for Q3 is supplied by resistor R14, which sets the collector current
to about 2.5mA.

Using VIVM or voltmeter (20,000 Ohms/Volts), D.C. voltages given in the following chart should be mea-
sured with respect to ground.

EMITTER BASE COLLECTOR
Q1 ov +0. 6V +2.8y
Q2 2.2V +2.8V +12 v
Q3 ov +0. 6V +11.8V

Supply voltages are +27V for 3rd (Q3) stage and +22V for 1lst and 2nd (Ql and Q2) stages.

EXPRESSION CONTROL CIRCUIT

Referring to the Preamplifier Schematic C501-060320, the Expression Pedal circuit consists of a con-
trolling element, Q4, and a double feedback loop around the first two stages of the preamplifier.

When the expression pedal potentiometer is fully open (up) it back biases transistor Q4 (base at emit-
ter potential). This causes the collector of Q4 (Point 1) to be highly positive with respect to the
emitter potential (Point 2).

Referring to the preamplifier feedback circuitry, when Point 1 is highly positive with respect to Point
2, current will flow through R20, D1 and D2 (common anode connection), D4 and D5 (common cathode con-
nection), through R26 to Point 2.

Both pairs of feedback diodes will be forward biased, thus lowering the gain of the preamplifier.

When the expression pedal is fully depressed (down), positive potential is applied to the base of Q4

which will saturate. This causes Point 1 and Point 2 to be at approximately the same potential, caus-
ing the feedback diodes to be non-conductive and rendering the preamplifiers in the high gain state.

NOISE ELIMINATOR CIRCUIT:

The Noise Eliminator Circuit (Q5 and Q6), located on the Preamplifier Board assembly, initially defeats
operation of the first stage of the Power Amplifier (Ql on Schematic C501-051929) to prevent the switch
on transient, fluorescent light switch on noise, Rhythm and Organ voices from being heard until the
Power Supply circuits have stabilized. Otherwise, the Rhythm circuits could be gated by voltage tran-
sients created when the organ is turned on.

When the organ is first turned on, Q5 transistor will be turned on by the charging action of C22 capac-
itor. As capacitor €22 charges, base bias is available for Q5 transistor. At the same time, Q6, a
PNP transistor, will be saturated, providing +27V bias via its collector circuit and R34 to saturate
Q1 transistor in the Power Amplifier circuit. When C22 fully charges, Q5 and Q6 cut off, permitting
the organ signals to be fed to the Power Amplifier circuit. Capacitor C21 (together with Rl and R26
located on the Power Amplifier circuit) delays the application of +53 V.D.C. supply to the power Ampli-
fier driver stage (Q3) when the organ is just turned on, thus preventing additional audible transients.
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A) SEE NOTE |

NOTES:

2.

3.

4.

ADJUSTMENT SPECIFICATIONS - ADJUST THE POSITION OF POT. SUPPORT BRKT. (IT.3) SO THKT THE POT. LEVER (iT.4)
STOPS ON THE BUSHING CLOTH (FT14) N BOTH EXTREMES OF TRAVEL. WITH THE SHOE FULLY UP, ROTATE THE POT.
SHAFT SO THAT 50 T0 100 OHMS RESISTANCE 1S MEASURED BETWEEN THE CENTER TERMINAL AND TERMINAL"A".
RESISTANCE SHOULD BEQIN TO INCREASE \MMEDIATELY WITH ANY DOWRWARD MOTION OF THE SHOE. TIGHTEN THE
SET SCREWS (IT.33).

APPLY VULCALOCK (IT.23) TO PAD (IT.S) AND LET DRY 30 MIN. TO 24 HRS. PRIOR TO CEMENTING TO PEDAL WITH BLACK
ADHESIVE (IT.21) OR PLIOBOND(1T22).

EXPRESSION PEDAL BUSHINGS (\T8) ARE TO BE COVERED WITH AMPHENOL GREASE (¥1.24) ON AUL BEARING SURFACES
PRIOR TO ASSEMBLY.

ADJUST FOR DOWN PRESSURE OF 400 GRAMS.

SEE NOTE 4
—
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POWER SUPPLY DESCRIPTION

Reference: Power Supply Schematic - D501-060598
Power Supply, Amp., AC &
DC Wiring Diagram - D501-060689
Figures - 4 & 14

The Model 121 series organs utilize one Power Supply, producing all the necessary operating voltages for
the organ circuitry. The Power Supply is protected against overload by a 2 ampere, slo-blo fuse in the
primary of the power transformer.

The center-tapped secondary winding of the power transformer (yellow-red/yellow-yellow) is rectified by
a pair of diodes, D1 and D2, and filtered by capacitor Cl, providing the -18 volt supply. This supply
is dropped and filtered further by Rl, C2 and R2 to provide the -9.0 V.D.C. source supply for the tone
generator assembly.

The same winding is also rectified by diodes D5 and D6 and filtered by capacitor C3 to provide the pos-
itive +18V source supply, which is used as the primary voltage for +9V and +5V regulated supply circuits.

The red-red/yellow-red winding is rectified by D3 and D4 and filtered by capacitor C8 to provide +53
V.D.C. source supply, which is used as the primary voltage for +27V and +14V regulated supply circuits
and as the supply source for the power amplifier output stage. C8 capacitor is located on the treble
end of the console near the power transformer.

A series regulated circuit is used to provide the +9 V.D.C. source for the tone generator circuits. The
output voltage (+9 V.D.C) is sensed by R7 and applied to Q3, a reference amplifier. The emitter voltage
of Q3 is set by D8, an 8.2V zener diode, and remains comstant. The voltage across R9 will remain con-
stant due to zener action of emitter-base junction of Q3 and will be set to about 8.2 + 0.6 = 8.8V,
Therefore, any voltage change of the +9V supply will be sensed by R7 which will cause Q3 to draw more

or less current, varying the conduction of Q2 and Ql, the series regulating element.

For example, if the output current increases, the output voltage will drop, causing less voltage across
R7 with a corresponding decrease in the current through Q3. R8 provides the collector current for Q3
and the base current for Q2. Due to the decrease in the conduction of Q3, more current will be supplied
to Q2, which will now conduct harder, and then cause Ql to also conduct harder. Saturation resistance
of Ql will be lowered (series resistance between +18V and +9V) and the +9V will come up to its nominal
regulated voltage value.

Ql transistor operates as a variable resistor (rheostat), Q3 transistor senses the current requirement
for the output circuit and with the aid of Q2 current, the amplifier changes the setting to the rheostat
(Ql transistor).

To assure that the power supply provides good regulation, the +9V source lead and the reference lead on
the board assembly are separately brought out and connected together closer to the load.

Diode D7, connected from the +27V regulated supply output, assures that the +9V regulator circuit will not
fail to start operating, because of the constant load of tone generator circuit, when the console power
is switched on.

Resistors R3 and R4 are the current limiters (protectors) for the series regulator transistor Q2 and Ql.
The resistors, at the same high current (well above normal), take voltage away from the series transistors
to prevent excessive thermal dissipation. The regulator is "short proof" and will deliver the same maxi-
mum current at zero volts output.

The operation of +27 volts regulated supply is identical to that of the +9 V.D.C. regulated supply and

consists of Q4 (series regulator), Q5 (driver) and Q6 (reference D.C. amplifier). The reference voltage
for this regulator is the +9 V.D.C. regulated source, applied to the emitter of Q6 tramsistor via block-
ing diode D9. Output voltage of this regulator is factory preadjusted by selection of the R1l6 resistor.

On the preamplifier board assembly the +27 V.D.C. source is stepped down and filtered by R22 and C18 to
+22 V.D.C. for the various organ circuits.

The regulator circuit for +5 V.D.C. is basically the same as previously described circuit for +9 V.D.C.
with the exception that the reference circuit for this supply uses differential amplifier configuration
of Q8 and Q9, operating from the +9 V.D.C. supply.

The +14 V.D.C. source is derived from the +53 V.D.C. and +27 V.D.C. regulated supply. The +53 V.D.C. pro-
vides the current for the load via R20, R21 and Q7 and is additionally filtered by C13. The +27 V.D.C.
regulated source via resistor dividers R19, R22 and R23, is used as the voltage reference for the base
circuit of Q7. Resistor R23 is factory selected to obtain +14 V.D.C. source.
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Ord. No. R.N. 650
Date 7 15/17%
RECORD OF CHANGE
®+9.7_5V WAS +9V
-9V (SOURCE) C.N. 16,270 5-20-75 D6
BJ R WAS 5W RES|STOR
ADDED R32§ -18V
(SOURCE). D.D.
C.N.16,344 G-11-75
—evaasv (5500
R 32
N 100 .
AN
b
ﬂ +9.25V
5%%155
W Le
T.02 uF
R3I
10
20W
I
R0 ‘@ ?
(SOURCE)
27V € +5V (SOURCE)
OW L CIB
- 027
RIS NOTES:
?am« Il ALL RESISTORS /W, 107 UNLESS OTHERWISE SPECIFIED.
2. SELECT THE FOLLOWING RESISTORS FOR THEIR CORRESPONDING VOLTAGE PER S 703
R9 —FOR+2.25V0OLTS SELECTING RANGE 2.7K 70 39K
¥03 SRIG RiG —FOR+27 YOLTS j.8K TO 39K
] R23 —FOR+14 VOLTS IK TO 12K
- TEAZ R25 —FOR+BVOLTS IX TO 10K
3, QL4 «Q1t ARE NPN SILICON POWER TRANSISTORS,AL14-054214
y
MOUNTED ON BE28-051206 HEATSINK . Q2,05Q7¢G10 ARE NPN
MEDIUM POWER SILICGN TRANS. AL14-047828 (G7 MOUNTED ON A528-051905 HT SK).
SR18 Q3,06Q8AND Q9 ARE NPN SILICON TRANSISTORS AB14-033338;
4 SR Q6 SELECTED PER $429 AS INDICATED.
R)‘z 4 D3:D4 ARE SILICON RECTIFIER A514-0389 84,
18 D1,02,D5,D6 ¢D7 ARE SILICON RECTIFIER A514- 035596,
| D8 1S AN 8.2V ZENER DIODE A514-047970.
- D9 SIGNAL. DIODE AL|4-04279).
DATE | 2-27-7.3 IDWN‘]jEQaW,oIGHD 'y |APP’D.,B£ DWN.SCALE U/SZE‘;?QQ 21 |PARTNAME ]
panr |___CIN. | GR CoN. | Fay, | bea. ] EP'.T. REQ. , . — POWER SUPPLY SCHEMATIC
ostReuTioN [ S| ] [s8c-16R]580. | FNSH | BME503121 10 OR NoTe T
LAST COMP. NO. USED P P T 1ALk SPEQIICATIONS. ARE CONFIDENTIAL AN ARE NOT T0 B8 DISCLBED 0 ANy PERBONS OTHEA TRAN THoRE | NEXT ASSEM. [SUPERSEDES
S WHEMAY 8 FURMSHED. T MANUEACTURERS, OR OTIERG. FOR ANY HORPOSE ML TD.BE AEOARELD. BY MOPLICRTION N BALDWIN PIANO A
C|RID Q | R RERSaON YO WARHACTURE, USE OR SELL ANY FAYENTED, INVENTION THAT MAY i ANY WAY BE NELATED THERETD, & ORGAN CO. C 50,‘060 5 9 8 B
| 18 32| 9 N UNLESS OTHERWISE SPECIFIED TOLERANCES ARE: DECIMAL %..005 FRACTIONAL & 018 ANGLE *.14° CINCINNATI, OHIO
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) TRANSISTORS @ QN o Q4 ARE NBN SILICON POMER : : -
TRANSISTORS RS9 -OSGEI 4 (77; 37 ) MOUNTED on

HEATSING BESES-O5/906 (27 ). TRANSISTORS
Pe, G, PS & QU ARE NN MEDY PONER
SHICON TRANSISTORS RSIM-OF 7825 (77 33)
HITH QT MHOUNTED ON SEGIrS/NE FE2B-0&/D045

Cr 3B). rRANS/ISrORS P, 96, P8 f 92 Aec
ACN T SIICON THRONS/STORS HASr#- 033338

(vr 3E) wirw PG SELECTED FER SHE29-2.

2] THESE RESISramS O BE SECECTED A5 FOLOMWS ¢
RO FOR8 XD pOrS ((RANGE 2.7& /0 IDL)
G FOR Y27 LotrS (RANGE LS 7O 39 A& )
REZ FOR +/E Lolrs ( RANGE /K 7D /2 &)
RES FOR +8 VoursS (RANGE s 70 fOA)

i

L

) 2y D2, DS, De, f D7 FRE S/c/coN RECTIFI/IERS
ASIR-OBEEDE (/77 37). DI3F DE RE S/L/CON
RECTIFIERS RS/f-038984 (#7: 38). DE 4SS A
ZENER 8.1V DyoDE RE/F-IET7D70 (77 F5). DI
LS A MHEDIWH VOLTAGE, SrGNA DIODE FS/4t~OIL7)
77 3&).

D) REFERENCE SCHEMAIC OSOI-060S25.
REFERENCE  FUN ALRING Dol GRmry ESOr-06deOF,

&) FINGL ASSEMBLY MUST NCLUDE (ABEL
AREED FOO-060603 A




RELEASED
ord. No. X.#. 650
CEGEND: Date 1116 174
T DENOTES CERIVE PP A, 7R RECORD OF CHANGE
E DENOTES ECECTROLITVC CRPAC, 7D @ 7,22 HAS
SEL0-250-20, 285
SO u RES/ISTOR.
CN /ST HeR. 2-9-7F
(8 Reoraw, No cn'g,
“rrs B-22-MN
@ ReorrwN & xX SreE
NO CHANGE, MO CN.
AMMEB 2 -
52| X | S18¢-3 SOLDER ~ D2
&S/ | X | si34-4 SOEDER — /RN
v X |sged- wmE HEE Sok,D
2| X | R20-0/eS87 | Sicsconv Covoend
48| / |Sz262-/1 S |mrme- 0 AEPS
97| / |S2090-9-%0-8 SCR|SCR ¥4 -40 Ru. Mpcw. V2 ls,
46| 8 | 3226764 &.O|SCRM6 At TAE Y7 I ¢s.]
IS & |S22276-8 SCAL | SCR 7 A 790 77" 12 LG
LL| | | REI-O4T7222 | SAcER
F3 | B | AS/#-03335I /NS ITOR ArrCA?
I2 | 3 | BEO7~033322 | 7RANS/S 70/ SOCAET
Fl | @ | RHE ~OL 70 | SHONDER W/RSHER
40| 3 | BSEB-061906| HERTSING
39| / | ASZB-06/1205 | Hearsiva
38| S | ASM- 03898 | RcTIFIER Skscons
37| s ~035526| RECT/FIER Srescon
36! / - MRE2 79 | DIODE SN CHED, 1 ILTR
35|/ ~OF7270 | DIODE ZeweR B.2 v
34| 2 ~ OS2I | 7RANSISTOR NFAW SRICON FOilR|
33 4 —~OITEBEE | 7RNSIST0R NPN NEDIUM POKER
32| 9 | #H-033338 | rRANS/SroR MON Sikrcon
3/ 1 | por7-081652 |carsci7oR etecr zooos e
30| / |sen-025-s00 ECECT. 5004 254
29| & |sa-us-w0 ELECT r004f 15V
28| / |se/i-os0-os0 &eECT. SO SOV
27| / |ser-ozs-ozs KECT 2S4f 2bv
26| 3 | s2/8-/0¢ R
5| 4 | Seos-203 CemR, . 02 4
24| 2 | szos-ro3 CER, O/l
23| 2 | s205- 27 CRRIC DR CER, £70 00
22| 1 |85240-/50-20 |Res/sroR 2ow /s o
2/| ! |se40-/00-20 o4 s
20| / |5240-30/-05 S/ 390,
/2| ! |sz240-7#5-05 S 725 .
/8| 1 |srel-/s P4 50 D
/7|7 | sn7-e4 74l E7a
/6|2 |se20-4272 Jed 2% A7k
/5| 3 272 207 K
A/ 222 l.2 K
3l2 £z ’E &
/2 2 /22 f2KE
713 oz /&
70| / &8/ GEOX
21/ Se/ SO
8|/ 33/ 3305,
717 221 2208
& |/ /8/ /8o
51/ o/ 2a8
41/ 320 325
EAY o0 A9
2 |4 (523D -S€LECT | ReSLsrOR M/ /0% Se&i.
/| ] |BS05-060602| PossR SurPey 8D R/v.
=) ARRTNO. AIRT N
[oare __~ __Tow. > A g | PO DRISCAETUD SN /27 [PART e
=24 el a.:‘ z T B’f;.r. L ER Svrty BD ASseH.
ourmeunon | /28 /i ) [ - W 5057200 7 A
mﬁﬁ%{ﬁﬂa&%&%ﬂ gﬁ%n; Shos [N ASE D006 048/
e e R N | blsoo-ceos0dle
. w.mmm:m-u OECIMAL £ 505 FRACTIONAL & 596 ANBLE % '4* CINCINNATI, OHIO




SO0HOOOS

NOTES.)

J TRANSISTORS @, QN F QF ARE NAN SIL/CON POMER
TRANSISTORS RE/14-OSRESIR (777 3k ) IOUNTED ov
HERTSNA BEES-OS1906 (7 ). TEMANSISTORS
@2, 90, OS5 # QU ARE MEN MEDIY POUER
Siicon TRANSISTORS AS/E-OR7828 (777 33)
KITH DT MOUNTED ON HEFTSING HS28-08/205
Cr 23 TRANS/STORS P, PG, P8 § 9O sec
e (SIICON TRANS/STORS ASr#- 033338
77 38) Wi PG SELECrED FER SHL2D-2.

2] THESE RESISTORS 70 BE SECECTED A5 FOLOMS ¢
RO FOR +9.25 VLTS (RANGE &.7& 70 39{)
Rl FOR +27 Wirs ( RevGE 184& 70 39 )
R23 FOR +/4 VoLrS ( RANGE & 7D /2 k&)
RPE FOR +& VoerS (RANGE /& 70 /0K,

B, D2, DS, Do, f D7 FRE S/ CON RECTIFIERS

ASH L -OBSEDG (777 37). D3 & DY ARE S/C/CON
RECT/IFIERS AS/d-038984 (v7: 38). DB A A
ZENER 8.2¢ DNODE RS/E-OLTDI0 (17 F5). DI
K5 A4 MEDIWN VOLTAGE, SIGNA. DIODE FA5/4-~I9875/
(v 3).

4) REERENCE SCHEMATC OSOI-060825.
REFERENCE  FIN MRING DR GRmry &S0/-0edeOd.,

&) Fmal ASSEMNBLY MUST INCLUDE LPBEL
NMRREED FOO-060e03 A

<]
4
&
A
&
e
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RELEASED
Ord. No. A.#. 650
Dae ///6 174

CEGEND,
T DENCTES CERIN/C CRDAC, TR RECORD OF CHANGE
E DENOTES ELECTROL I TSE CADACr TOR (D /7 22 was

SE40-250-20, 250
SO0 & RES/ISTOR.
CN IS MK 2-4

(D Reoraw, NO cH'g,
s B-22-79

O Reperwny @ x Se
NO CHaNGE, MO CA,
AME PG -

+9.25V WAS +9V.
C.N 16,270 5-20-73 .6
[EJ\7. 19 WAS §W RESIS!
RELOCATED QS.
CN 16,344 DD, &-fi-7

Flappep 1TEM 53 )
LN 16,698 _4-21-76 _DP]

53| X [AZ49-100021 | GLUE,HOT MELT
£2| X | S/84-3 SODER ~ D/
S/ | X | Si34-4 SO DER =~ /RON
lso| X | sgz29- LRE HEEZ SoKs/D
IO X | #8D-0/eS587 |Swscon Coavroend
4B | [S2zbe-/ SCA | murmd- S0 KRS
97 [ |S2090-4-0-8 CR|SCR. ¥ 4-40 RH MK, 526
46, 8 | S2267'64 B SCRAG RH THAE Y7 I L5,
IS | @ |S22276-8 SCRL [ SCR.b F# THAE 27° 1B LG
LL| ) | #EHE-047222 | SAIcER
¢33 | A5/ -033385| NMSLeaTOR frCH
92 | 3 | BEO7-0O33322 | 7RANS/STOR SOCAET
] | @ | FOIE ~OR 7O | SHOUCDER WASHER
40| 3 | BSEB-OSIPN6| HERTSINKG
29| ) | ASEB8-06/205 | Hearsine
3B| 2 | #5M- 038284 | RecriFIER Skicons
37\ 5| | -o3s5526| mecririae srercon
36| / - 2299/ | DIOOE SV D, voeTAGd)
35|/ ~ORT270 | DIODE ZemER B2 v
34| 3 ~OSHE/E | 7RRNSISTOR NAW SKICON FOMER
33, 4 ~ QI TBEE | 70a9NMSISTOR NPN NEDIWM POMIER
32| 9 | ASAT-033338 | TRANSIS roR MPN SrsLoN
3/ |/ | #s17-08/652 |crmmeiroR ceccr zocos
30| / |saun-028-s00 EEC 7. SO0 254
22| 2 |sai-as-100 ECECT so0uf 15V
28| [/ Sz/-050-050 EECT, SOf SOV
27| / s52/1-025-0285 KECT 25y 25y
26| 3" s2/8-r0% s
25| 4 seos-zos Cem. .02 4
24| 2 . szos-ro3 CER, . O/
Lzb 2 ' 8206~ £7/ Crrec, R CER, L7000/
€ 22| 1 15290-150-20 |Res/sSrOR Zow /5o
ot 2/ | ! i sz40-100-20 204 o
g 1 20| / S5240-30/-0S S s/ 3005,
e | /2] 1 |s240-7#5-10 0W 75
e /8| ¢/ 15/2/-/8 aw /50
/70! sH7-04 127 27
/6|2 | sez9-472 Jeu % A7k
/53 272 2.7 &
iyl zzz 2.2L
(43(2 | =&z 48 A
iz /z2z /2K
7.3 s ] /£
o /| &e8/ &0
o0 S/ Soon
8/ 33/ 330n
7! 221 2204,
e |7 2 /sox
=Nk -l soon
4/ 320 395
1317 w0 23
1377 é 5{;_:‘3 SECECT \ RESKS TOR 84 /0% SEC.
11| 1 |8505-060602| PomeR SuPey 8D Rre.
X }/E/rm PRRT NO. Ao AlapsE

ouER Surrty BD ASSEM

W‘ J 27 [PRTE
REQ. /

I/ FINISH ~_. M - -/O0R. LA

T 1o 1 A, SECCATIONS A COMFIENTIAL AN AR 3T 7o BF BINCLOBED 1O ALY FRAEORS anq‘ 0w | NEXT ASSEM, DMS-:::‘;Z//I% 800 - 06 O

B A s S W S, | Tl
ST TERMBaN 1O WaRRACT e, mm%m%wm;wmmmv‘- %m D 5

& onaan co. 0D~ 0603

UNLESS OTHERWISE SPECIMED YOLERANGES ARE: DECIMAL £ .008 FRACTIONAL & 015 ANGLE *14°
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POWER AMPLIFIER THEQRY

Reference: Schematics - C501-051929
Figures ~ 4, 14 & 15

The Model 121 series organs contain one (1) 25W amplifier located on the bass end of the console
floor assembly.

The power amplifier circuit, including heat sinks, is contained on a single printed circuit board
assembly and is fastened to the comsole by four (4) screws.

CIRCUIT DESCRIPTION

The circuit is a Quasi-Complementary silicon power amplifier type. The output stage employs two (2)
silicon NPN power transistors, each mounted on a separate heat sink. The driver circuit contains a
complementary pair of silicon NPN-PNP medium power transistors. The predrivers, or voltage ampli-
fier circuits, consist of silicon PNP and NPN transistors operating as Class A amplifiers. Two (2)
NPN transistors are used as current limiters for amplifier overload protection.

Referring to the 25W Amplifier Schematic, C501-051929, the base of the first voltage amplifier stage
(Transistor Ql) is biased from +22V supply via R7 and R1ll resistors so that, in conjunction with the
D.C. feedback through R12, it sets the D.C. operating point at the junction of Q5 emitter and Q6 col-
lector to about one-half the supply voltage.

The input signal applied from the amplifier level set minipot, (located on the preamplifier board
assembly) is amplified by voltage amplifiers Ql and Q2 to a sufficient level to drive the output
stages. The amplified signal from the collector of Q2 is applied to both bases of the complementary
drivers, Q3 and Q4. Transistors Q3 and Q5, operating as two emitter followers (Darlington connec-
tion), provide a current to the load without phase inversion. Transistor Q4 operates as a common
emitter amplifier and its collector supplies signal 180° out of phase to the output stage Q6, which
is also a common emitter amplifier. Q6 will invert the signal again and will provide the current
for the load. Transistors Q3 and Q4 are slightly forward biased by diodes D1, D2, and resistor

R25 to assure the proper switching point and minimize crossover distortion. Resistors R5 and R20,
due to the conduction of Q3 and Q4, develop a voltage drop which forward biases the output tran-
sistors, Q5 and Q6. Current flowing through output transistors, under no signal condition (idling
current), is in the order of a few tenths of a milli-ampere so that the amplifier is operating in
Class AB mode.

Resistors Rl, R2, and capacitor Cl provide a bootstrapping action to assure sufficient drive to Q3
transistor when the output signal goes positive. The positive output voltage is coupled via Cl capac-
itor to the junction of Rl and R2, boosting the voltage to allow sufficient current to drive Q5 out-
put transistor.

The output transistor emitter resistors R10 and R23 are fusing type resistors, which will open the
circuit under high currents and prevent any further damage to the output power transistors.

Additional short circuit protection is provided by the current limiting transistors Q7 and Q8. Under
high current condition, voltage drop on fuse link resistors R10 and R23 will be high enough to for-
ward bias transistors Q7 and Q8, which will saturate and limit the drive to the driver transistors.

Components R6, R9, and D3, and R16, R19, and D4 reduce the limiting action of Q7 and Q8, respectively,
when an output signal is present (not shorted), permitting the amplifier to be driven to full output.

Capacitor C9 provides a high frequency limit for the amplifier.

The noise suppressor circuit consists of diode D5 and capacitor C6 and an external circuit (its oper-
ation is described under Preamplifier Theory), which, when the organ power is switched on, keeps

the outputs of the amplifiers near ground until all supply voltages are stabilized, thus preventing
any audible transients. When the organ is turned on, diode D5 is forward biased and rapidly charges
capacitor C6, temporarily saturating Ql. After stability is achieved, diode D5 cuts off, permitting
the normal operation of the amplifier. Additional delay circuit incorporated on 121 models comsists
of Rl, R26 and C21, 100 mfd electrolytic capacitor, also located on the preamp board assembly, de-
lays the application of +53 V.D.C. supply to the driver stage (Q3) when the organ is just turned

on, thus preventing audible transients.
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25W POWER AMPLIFIER BOARD ASSEMBLY

SchemaTIc No, C501-051929

i v i}? .
¥ Hges
» 1

HIGH FREQUENCY SIGNAL
OUTPUT (WHEN APPLICABLE)

(2) D

ITEM DESCRIPTION WIRE COLOR/PART NO,

1 T0 NOISE SUPPRESSOR CIRCUIT (WHEN APPLICABLE) RED #2

2 +53VDC SUPPLY INPUT WHITE

3 +22VDC SUPPLY INPUT ORANGE

4 SIGNAL INPUT SNGL. COND. SH. #4

p) T0 DELAY CIRCUIT (WHEN APPLICABLE)

6 HEATSINK B528-051906
TRANSISTOR SOCKET B507-033322
TRANSISTOR MICA INSULATOR A514-033359
SILICON COMPOUND A249-016587

/ FUSING WIRE A514-033375

3 HIGH LEVEL GROUND BLACK #18 AWG

9 LOW LEVEL GROUND BLACK #18 AWG

10 SIGNAL OUTPUT BROWN #18 AWG

11 CROSSOVER SIGNAL OUTPUT (WHEN APPLICABLE) VIOLET

12 25W POWER AMPLIFIER BOARD ASSEMBLY B500-060514

FIGURE 15
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MODEL 121W GENERAL INFORMATION

The Model 121W features the FUN BASS that is not available on the
121F. This requires newer and different logic. In addition, the
amplifier has been updated to use the latest design, and board
assemblies have been updated to enable use of the latest manufac-
turing factilties. It is therefore essential that

PART NUMBERS AVAILABLE IN THE 121W SECTION BE
USED WHEN ORDERING MODEL 121W PARTS.

For 121W information not contained in the 121W section, refer to
the previous section.
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FIG. 16 - 121W CONTROLS AND KEYBOARD

Push Button - Insert Type . .

Push Button Insert - Dotted
Fun Bass Control

Knob .

Fun Bass Insert .

Fun Bass Knob Assemlby .

Pull Up Switch . .
Headphone Jax Assembly .
Accompaniment Bass Keycap Assembly
Touch Strip Assembly
Grille Cloth ..
Accompaniment Keyslip .

121W WITH ACRYLIC BUTTON INSERTS
BEGINNING SERIAL #59877

Knob Push Button - Acrylic .
Insert Push Button Blue Acry1¢c
Insert Push Button Red Acrylic .
Insert Push Button Dot Acrylic .
Insert Push Button White Acrylic .

8O

0250-054568

. 0247-100811

0247-057795
0249-100763

. 0247-100764
. 0509-100666
. 0500-060236
. 0500-100749
. 0500-100690
. 0244-100920

0528-100819

. 0250-102115
. 0247-103132

0247-103131

. 0247-103128
. 0247-103129

121~ 2
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FIG. 17 - 121W REAR

Power Supply Board Assembly .
TOFG Board Assembly . . .
Gate & Divider Board Assembly .
Touch Strip Interface Board Assembly
Fun Machine Boards Assembly .
Top-Right Hand Board Assembly
Middle - Rhythm Voice Board Assembly
Bottom (Large) - Logic Board Assembly
Preamp Board Assembly . . ce e
25 Watt Power Amplifier Assembly

FUN MACHINE BOARDS AVAILABLE AS COMPLETE FUN MACHINE BOARDS ASSEMBLY ONLY

81

. 0500-060603

0500-060640
0500-103520
0500-100615
0500-100750

0500-060447
0500-100447
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FIG. 18 - 121W FUN MACHINE BOARDS ASSEMBLY

Right Hand Board Assembly
Rhythm Voice Board Assembly

Fun Machine Logic Board Assembly
Fun Machine Boards Assembly

FUN MACHINE BOARDS AVAILABLE AS COMPLETE FUN MACHINE BOARDS ASSEMBLY ONLY
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NOTES,
/7
C. REFERENCE SCHEMATIC ~ DEDI- 06O 84
B PN af RS Drigmsrd - SO/~ 06OE

4 SELECT RSIE FOR A GF HE WIB FREQUENCY SELECTION
RANGE E7& 70 SZOK.

L. SECECT RS1D FOR UIEB EXTENT OF FD A7z RIZ 77
AN, VIBRATO SECECTION RINGE LEK 7o IS0 L.

7 TUNE TO 10465 HZ @ ¢ @f.

S sececr Q3 PER SHCD~ 58 sND/CHTED.
O Fnme BSSEN ATUST CLIDE  PRART MUMEER 0500-102983 _
O @B F PD DO NIT USE G E TRENSISTORE,




p—
Ord. No, CN |7, 284
Date 717 178
RECORD OF CHANGE
%
1
&3, .
s .
57/ 5232-323+0 RES/STOR Z2K JN 270
50/ .S23D-/5/ /0 RES/ISTOR 4505 Je i 1%
42/ [ 5239-/05-/0 [ RESISTDR /M JeN /OK
45 X [ SA34-4 SOLDER _IRON
SwE AOrE ’7(‘6"'6/) :Z X |[Sn84-3 SocDER DIP
45| 2 | 8244-2O 4752 LRR_ 4T nF TANTRLUY
44| / (s2/t-0/5- 500 SOOHF /SV ELECT]
431 | s&/-025-a50 SO M P25V ELECT
42,
411 D |sz/8-r0F ./ CERANIC
(g0l 4 | sz06-703 O CERAMC
32| 4 |szos-/02 [o0! CERAHIE
38|/ |s232-0/-689 o8B AR
z7| 2z | sz3z-0/-324 B3 AR
2G|/ |& 282 -0/-223! LOZZ AR
32/ |\sqnor-102 omr 0or PoCrinR
34| 2 15 PE0 ok 0| ResisTok S, e /O% |
331/ | 394 FH0£ ]
321 / | 37 F304
3717 /27 ,20K |
20 / s fsO &
22| / oL 0 K
28
271 7/ 473 A£T&
20/ | ( 273 7K
ESER 223 2Z K
z4\/3, | /83 -1
232 8 sk
zzl /23 K
211 2 a3 L
P
/2| 7 272 g, 74
Bl z27Z 27K B
/717 zz2 22K
/616 102 /K
s 2 47/ 470 5.
| (3§ 239-22/- 70 |RESISTOR 220 ol 1O
/3
/& T 58 URIeI1 D7 SOCHET-16.CONN: SEE DIMM.OWG. A5/3-061883)
e ; }
so|l |
LEGEND. D/ \B&/2-000328| 7i0.F.& ok PSS Y
T DENOTES CERRME CAPRCITOR EX
T DENOTES  JEANTRLIN CALAC) DR CAN
“P" DENOTES POLYMYLAR CRPACITOR & | AS/F-OGOZEO| fHOSTER (TOFG)
CAPACITOAS UNMARHED ARE MYLAR & /. G5/ O33D03| D0oLE- HIGH VILTHGE
CAPATITORS MARKWED WITH A POLARITY a : )
SIGN_ARE ELECTROLYTIC. B 12 gs/d-08dD/0 | TRANSISTOR ~ ANV~
Z NG AS/E-OFZBIB| 7RANSIS TOR - NV
7 1/ BO505-/02982 | 70.5G ED RrETED
/7'5*/1)?6@, PRRT NO. PRRT NAIE
OATE 5. 207 | P By - 1474 T A M ey PN o acmene AREGUEM
PhNT CIN. GR. CON. FAY, DEQ. EP.T. REQ. CENERITTOR 3{& BSSESELY
oermmmon | e & LT EY-TS e RS ¥ oA
m%"#wm_#mmumnMMMTWva-mm & ORGAN CO. D 0500_|02983
UNLESS OTHERWISE SPECIRIED TOLERANCES ARE: DECIMAL & 005 FRACTIONAL &. 015 AMGLE 21 CINCINNATI, OHIO N
83-
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180K

68, R\9 -
&

A R21
13-

< 2
V&

‘ @0 K 180K "
| 50K y; 3% 150K R2-4
39K 3 F
R -
180 1BOK
N 27
150 = \BOK
Q
59 K '
BY y
180K
180 22
X Y, /
150K
9K
o L
50 2
oK ‘
/e
1
Bo
3 X1
X2
\
\ i 7K & ‘
R
9 7 a ‘
y {
X4
3
ﬂ 39K
7 [62Y oK '
Z9K
\
\5 /
RE4 247 180 39K ]
©, 5
LK ° C 5o /
1 h 2 33
EE N
180
e
4. 26 7, 3O 39
i5 2.2 oK
Q 2. v
80 180K 35




RELEASED

Ord. No. C.N\. 18,170
Date /115 179

RECORD OF CHANGE

TYPICAL CKT. FOR ZT7GATES.

WIRE WRAP PINSG - 75 REQUIRED AS SHOWN (ITEM 2.8)
EXTENDING .G00/&I0 ABOVE BD. 0N COMPONENT SIDE.

NOTES,
V. REF.SCHEM. CO501- 060143, WiR.DIA. COB01-103527,
2.PIN WIRING DIA. COS01-1035272,
3. ALL CAPACITOR VALUES ARE IN MFD. CAPACITORS MARKED
YA ARE EVECTROLYITIC,UNMARKED CAPACITORS ARE MYLAR.,
4. FINAL ASSY TO INCLUDE PART NO. 0500-103520,

31 [ X |s3134-000006 SOLDER -\RON
30| X ]83184 -000003 SOLDER - D\P
29 [ X |s3137-000022 WIRE BARE COPPER %22 (24 JUMPERY)
28 | 5/1A0BI16-102698 WIRE .045 SQUARE
27
26 | 37 |SB2E7-1623229 CAPACITOR  ELECT 2.2.,4@ 63V
25| 4 |s3288-050223 MYLAR 022 uf
29| 4 ~ 050123 012
23| 4 - 050103 L0100 uf
22| 3 - 050822 L0082 4
2.1 4 - 050682 0068 uf
20| 3 - 050562 L0056 uf
19| 4 - 050472 0047 uf
1a] 3 - 050392 L0039 4
V7| 3 - 050332 WOO3T
16| 4 - 050272 0027 uf
5l 3 - 0502722 0022 up
14 | 2 |s3258- 0850182 CAPACITOR MYLAR 0018 uf
13
12 { 37 | 53250~ 000184 RESISTOR 4w 180 K
TN EX -000154 150K
10 |12 -000473% 47K
9 | x7 -00039% 39K
8 | 29 |S3ILBO0-000472 RESISTOR 1/aw 4.7K
7
3 | [Co508-060686 GATE OUTPUT CABLE (NOT SHOWN)
5 | v [ Aos1a-04279) DIODE MED VOLTAGE
4 | V2 | AOE\&-033%38 TRANSISTOR WPW
3 4 0514-0618%0 SOCKET DIP - 4 Pin
2 4 | AOsI4-061735 © 1.7 STAGE FREQUENCY DIVIDER
; \ ) |AOS75-103519 BD,DEM GATE DV
4 ITEM]QTY PART NO PART NAME
N . " DATE\ - 8-79 mumsc 7 APPD () ¢ OwsEALE [USED ON | 2.1 W PART NAME o
° o ‘ o e | _CN__| GR | CON ‘; FAY. |_De@. q EPT. REG.SEE BJM| D) ASSY GATE Dy
e : : . oomeomon] FVLE | | | EATMILY:) I FINISH BM5 03 -1 2.1W-5GR \ i
L N e [surenseoes
e 1 Y S, LN T YOCPER G A T PESPt A i AP ED B MLCATION, O BALDWIN PIANO
OR PERMISSION TO MANUFAGTURE, UBE OR SELL ANY PATENTED INVENTION THAT MAY 1N ANY WAY BE RELATED THERETS & ORGAN CO. D O500_|03520
UNLESS OTHERWISE SPECIFIED TOLERANCES ARE: DECIMAL * 005 FRACTIONAL *018 ANGLE *'/7 CINCINNATL, OHIO

Q0




RlaL . SHORT SUSTAN BUSS

[.3
—YELT22 TIE POINT FOR SOL.OIST
KEY SWITCH COMMON
BEVE  cceg
LT.GRN: o
\T.GRN. o
u] ) . LY. GRN
i 0 0 [&]
) »]
LT.GRN PINWK
LT-GRN | ,
seas 3 GBLUE  C,oo VIOLET . o A
PINK WHITE
o0—2ABR cem
VIOLET PINK
A B %%¢  amav S I
SG57
GRAY
o G*57 v
o WHWTE scs8
WHITE WHITE
Y T AAALLLLE S -, o ASB
BLACK sqel '—._
pORANGE (o
GRAY BLACK
cc4q VIOLET
opg RED 7
RED
seaz BEVE L o o2ED gy
CRAY VIOLET o0
mev GRAY
QREEN oBRAY .,
se42 G ORANGE _ .
BROWN 7 bF 408
sce oBRUE cuzip
sgar TEREOWL o SYELLOW L GREEN _,. o
5] YELLOW o
oG a0 ORANGE o
0 DSl
.OANGE %52 RED 5(:5\- (5]
RED pORANGE oogp
SG33 o SBROWN (pi s
pBROWN (5]
ccxp BROWN O oBROWN (waypp
w]
[s] Q ]
<7 BLACK 5
BLASK ¢ oo
[RED  cgq
GREEN 5654
GREEN
e PS5+
BLACK . oo
L RED oSagp
AT - - DWN.
DATE \- 12 79Id.rRF0L
PRINT CIN. GR.

DISTRIBUTION S

ALL DRAWINGS AND SPECIFICATIONS AR
RETURNED TO IT. ALL SPECIFICATIONS AR
SENT. NO DRAWING!

OR PEAMISSION TO MANUFACTURE, USE

UNLESS OTHERWISE SPECIFIED




USTANN BUSS

Ll

F22
—— TI\E POINT FOR SOLOIST

KEYSWITCH COMMON

LT.GRN: o
LT GRN. o o
LT. GRN
L i.‘ é BBGB
PINK wacg ETGRN oae
" VIOLET o .
F#55 SGS56 WRITE
3
PINK oo D——— A34®
PINK PINK
656 o A¥*59 | PINK
QRAY [«] A 635
-, SG657
- G¥57 \
g WATE g
WHITE WHITE
= ASS O————1+—— 5634
BLACK o\ ".—
ORANGE .
GRAY
g BACK .y o—t 633
VIOLET o
? BROWN o
RED
O————+3Vv o BEVE o5,
I JOLET
ARAY D——v Q22 R
-9V GRAY
o—G¥328B GREEN
— 2= 5630
ORANGE ..
D¥ 40% ' BROWN
BLUE SAG
0= F¥3 |8
GREEN YELLOW
ES3 Faz R ot 5G29
YELLOW . 0
ORANGE o o
RED
l—.— |33
WGE peg oRER g 5) RED
D—.ORA“G'E SG52 ROWN Ob————t+—— 5627
BRO #
.—.—__ a#*50
BROM ses0 BLACK
YELLOW oo - cas BROWN o ¢,
e¥z3p
K
l BLACK ¢ ag ’
GREEN . g
EN
5T F54
C37B
B
DATE }- \2_- 79 | DWN. _ CH'@‘ APP'D. .SCALE | USED ON | 2.\ \W| PART NAME
[S%rovenel I s SIS DIA, WIRING BD GATE DIV
et | CN | @GR | CON N[ FAY. | DEQ. EP.T. REQ.G E E B/M\| ’
oomam] S5 1 I 2L 1BR] 38L FINISH BM503Z-\2\W-5GR. NOTED .
%@‘:‘S”r‘%ﬁn‘zﬁ %’S&%’% A‘gg o‘&‘;m&aﬁ: ARE NOT rg‘aengsclméu 75‘ mvor‘ssom o%%% NEXT ASSEM. I SUPERSEDES
TO WHOM THEY ARE SENT. NO DRAWINGS, SPECIFICATIONS OR OTHER DATA BELONGING TO THE BALDWIN PIANO & ORGAN CO.
WHICH MAY BE FURNISHED TO MANUFACTURERS OR OTHERS FOR ANY PURPOSE ARE TO BE REGARDED BY IMPLICATION OR .ALDWIN PIANO
S PEISSION 1O AN AT S oA L A PATENTES N TIOR THAT St o A Wiy, S e e oS & ORGAN CO. C 0501-103522

Ord. No.C. N. 18,170
Date

RELEASED

/1 /5|79

RECORD OF CHANGE

UNLESS OTHERWISE SPECIFIED TOLERANCES ARE: DECIMAL *.006 FRACTIONAL .015 ANGLE /2

CINCINNATI, OHIO

83-3




n

3

6]

GENERATOR
FREQUENCY

INPUTS

Fo3 @2
a2 @S-
o#33 ~ @2
A34 @Dl
A#235 - @2e
838 @2
c37 »@2m
ca3e @0
039 — @23
o#a0 @2
o —@25
Faz - @lm

=9

b o e o e

€2
rvo—8—¢ 1
c|c#| D|o#| E| F|F#| G|G#| Ala#| 8| C
KEY SELECTOR_SWITCHES
o o 40 10 ? o 10 ? (o) [ j
ce| a2 €7] cdf c3l aztesl cif alE ]
oo Y XXX
208 °
= 7
868
201
1 866 @ se-7
211 | [ 14
(RSt e I 207
|n¢4n->% :
[ e Less -1 -4l -3} o] -l -2
R e o 203 o 0 ¢ 0 ¢ ¢
Lo ol S e
- L
€4 T fia
E"" 3 o 210
ccsu*?—% 5 *5v
H et 1 ol 070
Faz 2l b
c* n 1o cs| as| esl cel ael Eg
== Jowss 11 206 LI I IRt B o
Do SEVENTR DI
I e I 2 sof werl,
r T - 20 or?
s T 222
-- T fis 263 +5VO—WM- NoTE
3 « = & ®
| 03— D B 872 F ) TRIGGI
el
Ui el [ E
b | Fe3 Do 208 P = 30 Y
:28 ST I 73 =
) o3s 3t Do e I o3 LA NOTE PLAYED
i e 20 e nszio DETECTOR
- =
ice 8 I
ORI wrw o[~
Do
€
:ram-——;q: : 200 o7
a3z 2 Do
D* 1 3 iz <
———'Ans S ',z o 878 ¥ 4]NPN &le
(I3 el 1 1020gE
:- D 209 o8 =
7
i 7 F i sve ¥ N L
-
d
[T e £ +BVO
877
[PPSR WU = 2 s s i3
e Icon»%-—-c: rz ¥ 8883 8473 8863 8633 8953 864,
= 1 ez Do ROOT 8uS
:ccu—»ﬂ——{: 0 MINOR BUS 1 [
}- 039 e MAJOR BuS i
- — FIFTH BUS
] SIXTH BUS
- 278
er e B Y SEVENTH BUS
P
lo#3s =21 Do 276
| Asem2l D 18 inner k
E 1 csr »td pato Fail
) pse -t hemt +8v +5v
e o )
Josso =y ol o2z 923
- "I— 275
r L » %
1 I T L L
jres 1 - 1 LY iss 4
3 S e
A3e Do
[ R o
T jeess .

ROOT ONLY

_ROOT/FIETH

GATE

CONTROL.

ROOT/ FIFTH
CONTROL BUS

890
+5VO—MA—)

L e F i
oe33 w2 4
n3e : :
c3r
8% fowsom2f L2
Faz -t 2
co3 10
o =
(c12 T
Prppren.; Ei . L1
phediet) B el I
ceze > a1
A e 20t 12
£
T = 2
e ol I3
-
7
- ©3 F
w35t e
cou-—% $
8
Aty B,
AT raz ety
a3z w12
o#33 u Do 10
[ e T
[}
— 1e
1 s3s»2 4
1 ose 2 U
boaso »2 o
LA T 10
l“!! ! 2
l A3e 13, e 12

mcades

F.M. CHORD SELECTOR

HEX INVERTERS

ROOT/ FIFTH
CONTROL
_ 23 22 170
>t 12v
Iy W ¢
L 1 1ol 3/4—4/4 CONTROL BUYS
+2rv A a4
¢
4/4-3/4 CONTROL GATES o JEMPO LIGHT FLASHER
188
26 79 27V 186
= - 187 S—AAMN—O+ 2TV
E 45 [3 182
+iz2v E
AD,ALA3 +H2V (g5
Vo
Aol

GLOCK
OSCILLATOR

163
HIVO—WWTY 5 34; - 40Kz
¢

3/4 TIME RESET BUS




Root
THIRD,
FIrTH
SEVENTH
SEVENTN 8US
ROOT ONLY CONTROL BuUS
PR SNARE DRUM ADD BUS ]
ar! PIANG SHORT SUSTAIN BUS
hd 138
3 2 Lo-enss cuman sionaevs
o L 2 L
FOX TROT le
P
jd BASS GUITAR.
Pt TRIGGER AMP,
@ Pi-a ™ 4o . SUUERSER
o—= i CONTINUOUS BASS GUITAR BUS »
7 142 148
Pt ot
® v;« i .
N |_ie'eass cuiran sionaL Bus
GIXIECAND 5881 RHYTHM GUITAR DAMP CONT
o s
» a6
s i b
RAGTIME N
ROOT_PULSE [asTIvE] °1 o ue
34 >
et ® £ 4r¥ < :
+27w &-
L o Pt FROM RoM ouTPUT [FiE>——g B
saz 27 N~ COUNTRY S
——a— s8 3 o Pt 153 82 232
Y =
THIRD PULSE p2e3 1" rzﬁ. *27vO—4—
oss 30z SHAPER oT—® g KEY RELEASE DAMP CONTROL
+27v0 e .
226 W b 272 157 |2
3 @
perear_sus t v, ™
= P2- »i
2 2
FIFTH PULSE 5P ROTR Iz
sor SHAPER o e
+27vO 180
 peared 228 Q Rl 189
A ———] > ot %
[SoULC Rock] [
SEVENTH PULSE P -
SHAPER ' G
300 ——— Lal
o ® el ™ 5
892 3 o L
W= . I
l [y 24
L &
[ l 185
L 4 CONTINUOUS PIANO BUS
[Cavw ] ol | - L)
o-r-t P SHORT SUSTAIN
29 2}0 JT 169
it 16 PIANO SHORT SUSTAIN Bup 348  IneN
@ i o I pi ha
!
RHUMBA I 'Y
- % %
l '}70
" 10 ° 0 : 2
BOSSA NOVA 1 »e
<
™ 173
P3-7
® o3 ] > I
POLKA
o e 7
T 2 N Al oyl L'l F.M._PIAND ADD BUS
IS Pa- $89 Pt
MARCH @ [ FROM ROM OUTPUT (23>
BUAL J-K FLIP/FLOP o - oo ELECTRIC GUITAR A90 8uS
-
; PEDAL DWVIDER bt ACCENT DEFEAT BuUS
e [ 30t |
o—&
bl
E =" o
Ly
™ a6
{ = FROM RC
_— 187 185
188 o
Pt £.M_ BANJO ADD BUS
8 Lal _—
25 P4-7
o e 189
914 bl
Tro»s
M " d o '
45y o 50
31 S > b Ulge
o5y o T ot
TOUGH RHYTHM o
P4-8 ﬂ VIBRA HARP ASR BUS
@5 PIAND_ASR_8US .
l GUITAR_ASR BUS -
HARPSICHORD ASH BVS, "
{ FUN BASS BANJO ASR VB _
TRUMPET ASR SUS io—
+27V ARR U3 ,
1/STO0P *8Y  RESETTABLE RMYTHM FLUTE ASR oug b
-FLOP COUNTER _DIVIDERS - 4
160 rRz == =
P
o) :
¢ '
H 4 [svcroox]__ b AO
X Lowoer T
s ise
=
® Iz é % 3 N
T 7| s [_ ' 7
CH_RHYTHM g ol A [ew croad], g0 e973 3806 al H2v 427y
\RT/STOP 9 i S Al 264 p2-4 24 Et 'T RO.M.
ONTROL 14 e e [ ] wo  OUTPUTS
IR 2 s e {FiD>T0 08
T E 895 139
T RN 1z cH T° as4y
gutput ¢ |8 . DLVIER -,L 3 ROM.#3 7 [a7>70 asay via a9
Awp g S-S a2 16 o3| AO5I4-059739 | i3 FE> 70 s via 080 8 R256
@ ———T—‘W"‘"".
Pl22 183 19 Vv T0 018y
4TH CLOCK 12 A3 T I 1as >
DIVIDER © 20 Fe>To 05y
4 158 14 Vo4 5> 1o peac pATTERN T] SW.
P (5] z} TO 063y
A4
STH CLOCK @ TO asp
DIVIDER 13 v - DD 7] e
s a0 + TO @8Iy vie D6O
- :; TO Qi4y via C23
I * ’ a3 70 G22yvia REZ A -
= TO QI8 vio RI47
T sy +27v A4 —
STROBE QUTPUT BUS




SNARE 8 CYMBAL DEFEAT BUS

CLAVE ADD,SNARE 8 CYMBAL DEFEAT BUS

CYMBAL DEFEAT BUS

325

BASS GUITAR SIGNAL BUS 230 324
ik

v27v
BASS GUITAR 229
TRIGGER AMP. +

(NUOUS BASS GUITAR BUS

b &)

NPN
70

322

k3

’BASS GUITAR SIGNAL BUS 1

YTHM GUITAR DAMP CONTROL

+27v
BASS GUITAR
PULSE
SHAPERS

229

RHYTHM GUITAR
TRIGGER AMP.

27y

N

\ ROM OUTPUT [FIE>—2—

232

+27V0—*
ELEASE DAMP CONTROL 37 22¢

FM."PIANO

Ty ND
21V

+ i

29

249

F
EM. PIANG
PULSE GATE

(ANO ADD BUS :
“noapbo Bus, =~

FROM ROM OUTPUT [F22>—am ——

CTRIC QUITAR ADD BUS

ENT_DEFEAT BUS

FROM
<€z qom SUTruT

CYMBAL TRIGGER

FROM
ROM OUTPUT

+27v

10

BASS GUITAR &
BASS DRUM
TRIGGER

7
7
RUYTHM GUITAR
QIODE GATES
. a7
@ >
y g
ar g ssp,
¢ Ll
. ase
% Pt
©.g 4
a2 1l
j238)237)236]235
FM PIANO
DIO! ATES
55 89
I
Ll
544 sea
% Ll
53,4 12
b Ll
52,4 -
€ »
262)261 J260]259
ELECTRIC GUITAR
DIOD ATES
& 8
¢ Pt
3.4 11
b »
s2.4 cspy,
% »t
L] S
% P
276’
EM._BANJO
DIODE GATES
72 76
@ >
L) o
LI 75
g Lad
70,4 T4 9
L} »t
69,4 3,
¢ P
291

P
Lal

F.M._BANJO TRIGGER AMP
219

w2rvo—
FRON RC M OUTPUT @P_

RA HARP ASR 8US

TRI
FROM
ROM OUTPUT

SNARE (NOISE).

INO ASR BUS

TAR ASR 8US
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FUN BASS THEORY

Fun Bass is a new feature which has been added to the Fun Machine automatic chord system. Fun Bass circuitry
increases the capability of the bass section of the system so that in addition to the usual root and fifth
bass pitches, the third, sixth, and seventh pitches are also made available and are included in the bass

line of several rhythms. Fun Bass may be cancelled by pulling up on the Fun Bass Cancel switch, returning
the bass portion of the rhythm pattern to a normal root/fifth.

Listed are the seven rhythm patterns that can include Fun Bass:

Swing Hawaiian
Dixieland Rhumba
Country Polka
Pop Rock

A black dot in the center of a rhythm select push button switch indicates that Fun Bass is available in that
rhythm pattern.

Fun Bass pedal rhythm patterns are shown in chart form below:

! st Measure 2nd Measure
COUNT 11213 lalsle|7|8]|9 liolu h2lizfiaiis|iefi7[i18]19]20]21[22/23]|24]25(2627]28|23|30|3! |32]
SWING R 3 5 6 7 6 5 3
DIXIELAND R R 5 5 7 6 5 3
COUNTRY R 5 R 5 3
POP ROCK R R 5 5 R R 5 3
HAWIIAN R 5 R 5 3
RHUMBA R 5 5 R 5 3
POLKA R 5 R 5 3
R= ROOT 3= THIRD 5=FIFTH 6:=SIXTH 7= SEVENTH — BASS PITCHES

FUN BASS TECHNICAL DESCRIPTION

The Fun Bass circuit is located on the Fun Machine logic board assembly, which is the bottom board in
the Fun Machine Boards Assembly on all instruments with Fun Bass, 121W, 123W, 127W, and 128W.

The following technical description is supplemental to previously published Fun Machine theory. Fun

Bass circuits have been added to the basic Fun Machine circuit resulting in alteration of automatic
chording, key selector, and bass frequency control logic.

FUN MACHINE CHORD LOGIC

On Fun Bass organs, an additional generator frequency, the sixth for each of the twelve chords, has been
added. Thus, the chord selector hex inverters (IC3-14) can supply all the pitches required by the Fun
Bass logic circuit in addition to the normal inputs required for manual chords. This additional chord
frequency necessitates the addition of a six transistor array (IC20) in the key selector circuit.

KEY SELECTOR

The resulting key selector function is unchanged. For instance, when the C - Gd key selector switch is
depressed, four keys in the Fun Machine range will play a triad chord. Those chords are C, F, F#, and

B, all other keys play a seventh chord. For example, when C is played and the C - Gd key selector

switch is closed, +5V from the keyswitch is applied both to pin 14 of IC3 and via R865 to pin 10 of IC20.
IC20 pin 10 is the base of an array transistor, the collector of which is connected to the seventh defeat
bus (IC21 pin 8) via key selector switch S$32. Playing C in the Fun Machine range then, in addition to
gating the required pitches for the C chord, saturates the array transistor, which grounds the seventh
bus. For this example, if C# is played, the array transistor saturated by the keyswitching voltage is
not connected to the seventh defeat bus via the key selector switches, and therefore, the seventh is

heard in the C# chord.

FUN BASS

During Fun Machine operation, Fun Bass circuitry must supply the bass divider with the correct signal
frequencies in several modes of operation: In Fun Machine organ mode, the chord root frequency only

is supplied to the divider. In non-Fun Bass rhythm modes of operation, root and fifth frequencies only
are made availeble to the bass divider, and in Fun Bass mode, five of the chord frequencies are available
to be gated to the bass divider input (IC17 pin 9). Of course, the divider must never receive two pitches

at the same time.
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FUN BASS THEORY (Cont'd.)
FUN BASS (Cont'd.)

Bass divider, ICl7, is also used as the pedal divider on Model 127W and Model 128W organs. The Fun Machine
push button switch, by switching +5V, accomplishes the changeover as follows: when switching to normal
organ mode, +5V is removed from a bus which supplies: 1) the base of Q1l79; 2) power to part of the pedal
logic circuit; and 3) Fun Machine keyswitch common voltage. As a result, Q179 now unclamps the pedal latch
output and signal is applied to the pedal divider via level shifter Q180. Pedal logic open collector out-
put stages IC25 and 26, now without power, are effectively non-existent, and Fun Machine keyswitch common
voltage, also now missing, assures that all other Fun Machine circuits are inactive.

Generator signals gated by the Fun Machine chord selector IC's (IC3 thru ICl4) are collected on common
buses; root, major third, minor third, fifth, sixth, and seventh. The major and minor third signals are
controlled by minor touch circuitry (to be discussed later) so that one or the other of these third sig-
nals will make up an output bus known as the "third bus". The chord output thus derived is controlled by
normal Fun Machine circuits (See Fun Machine Theory in Technical Manual). These outputs are also supplied
to the Fun Bass logic circuit.

The Fun Bass logic circuit contains two triple three input NAND gates with open collector outputs (type
7412). One input on each of five individual three input NAND gates receives signal from a chord selector
output bus. (ie., root, third, etc.) Root signal is applied to pin 2 of IC26; third signal is applied
to pin 4 of IC25; fifth signal is applied to pin 10 of IC26; sixth signal is applied to pin 1 of IC25;
and seventh signal is applied to pin 4 of IC26. The outputs of these five three input NAND gates are
connected together to form the output of the Pun Bass logic eircuit. This output bus is connected to
pin 9 (the clock input) of bass divider, IC17.

In order for the signal frequency to be gated by a typical three input NAND gate, it is necessary for the
signal (square wave, 0, +5V) to be applied to one input and a high logic level (+5V) to the two other
inputs. For instance, in root only mode of operation, pin 1 and pin 13 of IC26 must both be high. With
these conditions met, the root signal (applied to pin 2) will be inverted by IC26 and appear at the out-
put. It is also a circuit requirement that the other four available bass pitches be defeated. Any
signal applied to a three input NAND gate input, along with a low logic level at, at least one other in-
put, is inhibited. These conditions are met by the logic circuitry preceding the output stage of the

Fun Bass logic circuit.

ROOT ONLY

Root only operation occurs only when ORGAN is selected alone. The Organ Switch supplies saturation voltage
to the base of Q70. Q70 grounds the base of Q69, assuring that its collector can be pulled up to +5V,

the high logic level. This high logic level is applied to pin 5 of two input NOR gate IC23 along with

a wired low at the other input, pin 6. The combination of high and low at the input of the NOR gate
results in a low output at pin 4., IC23 pin 4 is connected to IC26, pin 9, causing the fifth signal to

be inhibited. This same low logic level is also applied to pin 11 of two input NOR gate IC23. Pin 12

of IC23 is also at the low logic level through a portion of the circuit yet to be described. NOR gate

IC23 having both inputs at the low logic level supplies, at its output, a high logic level to pin 13 of
IC26; which is part of the information necessary to gate the root signal.

Also necessary is the circuit path from the high logic level present at the collector of Q172. The collector
of Q172 is high because no forward bias voltage, from a rhythm pattern switch, is present at its base.

(Bias for Q172 is available only when a rhythm pattern with Fun Bass is selected.) The high collector of
Q172 supplies the other necessary high logic level to pin 1 of IC26, allowing the root frequency to be

gated. +5V at the collector of Q172 is also connected to pin 2 of IC23 along with the wired low logic

level at pin 3. The output at pin 1 of IC23 is therefore low and is connected to IC26 pin 5, inhibiting

the seventh.

The collector of Q178 is high (+5V) also, because no Fun Bass rhythm select switch is on. Inputs to NOR
gate IC23 are therefore +5 at pin 8 (from Q178 collector) and a wired low at pin 9 causing the output to
be low. The low logic level at IC23 pin 10 inhibits the sixth and the third by supplying a low logic
level to IC25 pin 3 and 13. 1€23 pin 12 also receives the low logic level from IC23 pin 10 and along with
the previously discussed low input at pin 11 causes a high logic level to be at its output, pin 13. The
high logic level from pin 13 is connected to IC26 pin 13 completing the logic requirements for gating the
root of the chord.

NOTE: Portions of the circuit that are irrelevant to Root Only operations have not been discussed.

ROOT/FIFTH

Root/fifth is the normal Fun Machine bass pattern. That is, a root bass frequency may be triggered one
or more times in the first half of each measure, and a fifth bass frequency in the second half of each
measure. The timing of the pulses, which sound the bass notes, is determined by the rhythm pattern
selected. Rhythms to which Fun Bass can be added play a root/fifth pedal pattern when Fun Bass is can-
celled.
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FUN BASS THEORY (Cont'd.)
ROOT/FIFTH (Cont'd.)

In any rhythm mode, outputs from the Rhythm Voice board initiate the switching of the bass logic circuits
that determine which of the five available frequencies are supplied to the bass divider. 1In the case

of any root/fifth mode of operation, a single input from the Rhythm Voice board determines whether a root

or a fifth will be the bass frequency. 1In all 4/4 rhythms, counter output A3 (IC2 pin 12) supplies informa-
tion the pedal logic circuit that determines when the circuit output switches between root and fifth. In Waltz
mode, A4 (IC2 pin 13) supplies this information. During the first half of each measure, A3 is at the high
logic level. This voltage causes Q41 to be cut-off and, therefore, supplies no voltage to the base of

Q69 on the Fun Machine logic board. When Q69 is in the cut-off state, the Fun Bass logic circuit supplies

a root frequency to the pedal divider as previously discussed under Organ Mode. In the second half

measure, counter output A3 is at the low logic level, forcing Q41 to saturate and supply +27V to Q69.

The collector of the now saturated Q69 supplies a low logic level, resulting in the following action:

Pin 5 of NOR gate IC23 is now low along with the wired low at pin 6, resulting in a change from low to

high logic level at output pin 4. This change in logic level affects two other points: The high logic
level at pin 11 of IC23 causes the output of this NOR gate, at pin 13, to switch, going from high to low,
and because of its connection to pin 13 of IC26, the root frequency is now defeated. And at the same

time, the high logic level from pin 4 of IC23 is applied to pin 9 of IC26, completing the necessary input
logic level requirements needed to gate the fifth signal to the pedal divider.

When a 3/4 time rhythm pattern has been selected, Q41 is controlled by counter output A4 which switches
only at the end of each measure. As a result, 3/4 time rhythm patterns play root base frequencies in
the first measure and fifth bass frequencies in the second measure, etc.

Rhythm patterns with Fun Bass capability are identified by a black dot on the associated push button switch.
The Fun Bass switch controls the bases of three PNP transistors, Q185, Q186, and Q173. When Fun Bass is
cancelled, these transistor bases are held at +27V and cannot respond to any input. When Fun Bass is
desired, clamping voltage is removed by the switch and the transistors are then able to respond to con-
trol voltage.

Typical Fun Bass circuit operation: Swing

The Swing push button switch contacts simultaneously supply strobe pulses to pin 3 of the ROM and +27V
to the Fun Bass logic circuit. (Rhythm circuit theory is covered in all Fun Machine manuals.) +27V
supplied by the Swing switch is connected to the emitters of Q185 and Q186, providing the voltage which
will be applied to the Fun Bass logic circuit when the associated rhythm counter output is at its low
logic level (+12V). The switched +27V also saturates QLl75 and Ql74. QLl75 then supplies a low at IC22
pin 13 and Q174 causes Q173 to be forward biased so that the Cymbal trigger will also trigger the Bass
Guitar. )

At the beginning of a measure, all counter outputs are set high and the Swing rhythm pattern memory
information supplies a Bass Guitar trigger. At the lst count of the measure, the Fun Bass logic circuit
is supplying the root frequency to the bass divider. (Same circuit configuration as previously explained
in the ROOT ONLY SECTION.) As the measure progresses, during the 2nd, 3rd, and 4th counts, no ROM
trigger output is programmed for the Bass Guitar or Cymbal circuits and the counter outputs A2, A3, and
A4, which control the Fun Bass logic, do not change. At count 5, the A2 counter output changes to the
low logic level. (See Real Rhythm logic waveform chart.) When A2 goes low, Q186 is switched on (satur-—
ated) supplying saturation bias for Q178. Saturation of Ql78 now supplies a low to NOR gate IC23 pin 8
which along with the wired low at pin 9, causes a high to be applied from output pin 10 to IC23 pin 12.
NOR gate IC23 pins 12 and 11, now has a high and a low at its input terminals and the resulting low
output at pin 13 defeats the root by supplying a low to NAND gate IC26 pin 13. The high from IC23 pin
10 also supplies part of the necessary logic needed to gate the 3rd by its connection to IC25 pins 3 and
13 (the 3rd must be gated at count #5). In order to gate the 3rd signal, one additional high must be
applied to IC25 pin 5. Since pin 5 is supplied by the output of an inverter stage (IC25 pin 8), it is
necessary that the input to the inverter (IC25 pins 9, 10, and 11) be low and referring to the Fun Machine
chord logic schematic it can be seen that this necessary low logic level also defeats the 6th by its
connection to IC25 pin 2. This required low logic level is supplied by NAND gate output IC24 pin 6.
Pins 4 and 5 of IC24 must now be high. The necessary high logic levels for IC24 pins 4 and 5 come from
two additional NAND gates in IC24 with outputs at pins 3 and 8. Inputs controlling pins 3 and 8 (NAND
gate outputs) are the previously explained low logic levels from IC23 pins 1 and 4 which are connected
to IC24 pins 2 and 9 respectively, assuring the necessary highs at pins 3 and 8 of IC24.

The preceding establishes that the 3rd signal is now being applied to the bass divider. 1In order to
sound this frequency, a trigger from the Cymbal circuit is conducted via D262 & Ql73 to Bass Guitar

trigger transistor Q71. The Cymbal trigger is utilized at this count because the Swing ROM program

does not include a Bass Guitar trigger at this point in the measure.

As the measure continues through count 6, 7 and 8, the 3rd continues to be applied to the bass divider
but no additional Bass Guitar or Cymbal trigger comes from the ROM and so during this time, no bass note
is heard. At count 9, both A2 and A3 counter outputs change state and set up the circuit for gating the
S5th as previously discussed under Root/Fifth. The Bass Guitar is now triggered by both sources - Bass
trigger and Cymbal trigger.
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FUN_BASS THEORY (Cont'd.)
ROOT/FIFTH (Cont'd.)

Continuing through the measure, no Bass or Cymbal ROM output is programmed until count 13. At count 13,
counter output A2 switches low and causes voltage to be applied to the base of Q178, the resulting level
change at the collector causes the associated logic circuitry to apply the 6th to the bass divider and
the Cymbal trigger will sound this bass note.

Each succeeding change in the 3 counter outputs connected to the bass logic circuit cause one of the five
available bass frequencies to be applied to the pedal divider at the time required by the rhythm pattern
selected.

Swing and Dixieland have similar "walking bass" patterns when in Fun Bass mode. The other five Fun Bass
patterns: Country, Pop Rock, Hawaiian, Rhumba, and Polka add a "3rd" to the normal root/fifth pedal
patterns. Control voltage (+27V) from the rhythm pattern switches is applied, as in Swing and Dixieland,
to Q185 and Q186 emitters, and to the base of Q176 which cuts off Ql77. The collector of Q177 now
switches to the high logic level and allows NAND gate IC22 pins 4, 5, and 6 to become active. Thus,
when A3 is high the operation of Q172 in response to A4 is inhibited by the low at IC22 pin 6. The
result of this action is that a normal root/fifth pattern is heard during the first measure of these
rhythms and an extra bass note (3rd) is added to the second measure.

FUN BASS RHYTHM | INPUT ADDRESS | SECONDARY ADDRESS | GATED 3-INPUT NAND GATE | OUTPUT
RHYTHM PATTERNS COUNT | A2 | A3 | A4 | Q178c| Q69c | Q172¢c INPUT OUTPUT leaggAL
SWING 1-4 H |u |u i H H 1626-161360 1C26-12 | ROOT
DIXIELAND} Except * 5-8 L |H |H L H H IC25-355@H 1C25-6 THIRD
* Counts
POP ROCK | (See below) 9-12 | u | L }u H L H 1C26-459@H 1C26-8 FIFTH
RHUMBA *13-16 | L | L |#& L L H 1C25-2513@H 1¢25-12 | SIXTH
s COUNTRY 17-20 | v | H | 1L H H L 1C26-365@H 1C26-6 SEVENTH
HAWAIIAN 21-24 L H L L H L 1025-2&13@QH 1€25-12 SIXTH
POLKA | 25-28 | H | L |L H L L 1G26-449@H 1C26-8 FIFTH
29-32 | L |1 |t L L L 1C25-3&5€H 1C25-6 THIRD
DIXTIELAND Other beats | 5-8 L |u |u @l u H INHIBITS 3rd BUS ROOT.
POP ROCK as in
RHUMBA Swing 13-16 L {1 |n OLER? H INHIBITS 6th BUS FIFTH
POP ROCK Other beats | 17-20 | H |H | L H H @2 INHIBLTS 7th BUS ROOT
RHUMBA g:nfg 21-24 | v |®H |L @1 H ®? INHIBITS 6th BUS ROOT
(:)1 ~ Changed from "L" to "H" by "L!" @ IC22-11. 3 - All have same Fun Bass count

(:)2 - Changed from "L" to "H" by "L" @ IC22-6.
ROOT/FIFTH LOGIC SELECTION CHART
MINOR TOUCH THEORY

In all W series organs, 121W, 123W, 127W, and 128W, the mechanical switch operated minor bar has been
replaced with a body capacity operated "touch strip". The minor touch action is identical to the

previous system (changes the major 3rd in the chord to a minor 3rd), but is accomplished through different
means.

Both the major and minor 3rd pitches are always gated by the action of chord selector logic. Normally,
the major 3rd is included in the chord and the minor 3rd is inhibited. When the touch strip is activated,
the major 3rd is inhibited and the minor 3rd is included in the chord. A single bus, known as the 3rd
bus, carries the output signal.

Minor touch circuitry consists of a capacity touch strip on the accompaniment manual keyslip connected

to the minor touch strip interface circuit assembly located on a small P.C. board mounted on the accompani-
ment keyframe directly behind the accompaniment bass keycap. A single shielded line from the P.C. board
provides control for major — minor 3rd logic circuit on the Fun Machine logic board.

Control of the 3rd bus is accomplished by two 2 input NAND gates in IC22 (see Fun Machine logic schematic)
and an additional NAND gate wired to function as an inverter. Major 3rd signal is connected to IC22-1
and the mionr 3rd signal is connected to IC22-9. The major 3rd signal (0, +5V square wave) and the minor
touch control bus form the input to a NAND gate. When the control bus is high, the minor 3rd signal is
inverted by the NAND gate and appears on the 3rd bus. The high minor touch control bus is also inverted
and applied to the NAND gate controlling the minor 3rd, this now inhibits the minor 3rd. When the minor
touch strip is activated, the control bus switches low to defeat the major 3rd, and is inverted by I1C24
pin 12, 13, and 11, to gate the minor 3rd.

The Minor Touch Strip Interface circuit includes a 100kHz oscillator, the output of which is connected

to the inner foil of the Touch Strip and the emitter of Q18l. The base of Q181 is alsc connected to the
oscillator output by two series diodes, D274 and D275. The junction of the two diodes is connected to

the outer foil of the touch strip. When the strip is touched, capacity to ground is added to the circuit.
The capacity to ground at the junction of D274 and D275 allows this point to become positive enough to

cut off Q181, which allows Q182 to saturate. The collector of Q182 now drops to approximately .7V, re~
sulting in the cut off of previously saturated Ql83. The collector of Q183 now allows Q184 to be saturated
via R923. The low collector of Q184 now, through two inverter stages in IC27, supplies a lqw on the

minor touch control bus, resulting in a minor 3rd being substituted in the chord being played.
128-2
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DIODE (LE.D) DI UNLESS OTHERWISE SPECIFIRD TOLERANCES ARE: DECIMAL * 006 FRACTIONAL * 018 AMGLE * /7 CINCINNATL, OHIO -




COM. RHYTHM — A“TUMPER LT.GREEN
— PATTERN INPUTS
PATTERN INPUTS | — TEMPO POT, (BOTTOM ) BLACK 2.C5
— P3-4 YELLOW — TEMPO_POT (WIPER) RED 2CS
— Pi-2 RED — 412\ (LED.ANODE) WHT/RED
—Pg:3 ORANG 1 A
P NGE T — STROBE DUTPUT (RHYTHN
—P3-2 RED W BILK/YEL
2 PLYEL
= :L I3 .:Ll L L =L_= T
O =y =
. L FTTT =— LED. CATH
P2-7 VIOLET = B2 CHT. (LOGIC BD.) PINK
- - GRAY
pz-8 GRAY ;/i‘?:gq z_;[olgl'g
P1-5 GREEN H.0D
P2-4 YELLOW. = FUN BASS CANCEL o
PINH
ELECTRIC GUITAR g
TRIG.TO LOGIC BD. 1
VIOLET _
J_ ==
7:TH TR1G.TO LOGIC BD. =
A& CKT. LOGIC
DRANGE BD; BLACK (
N.C. —= SWITCHED +27V TO i |
0185 4 QI8G LOGIC BD. U PERC.
NGl ., = ACCENT DEFEAT FROM WHITE  barr 15w, P74
R.H. BD. ORANGE (D
L PERC.PATT.IT OUTPUT TO JUMPER - PINHK.
P1-G¢ YELLOW
=— BANIO TRIG.TO LOGIC BD.
WHITE
I T_=»— N.C
NLT
PIANQ TRIG.TO LOGIC BD.
YELLOW
RHYTHM GUITAR TRIG. ——
l., =— N.C.
& =—— SNARE CYMBAL DEFEAT (R.H.BD) YELLOW
o)
s T

L DAMIP TRIG. RED

REF.SCHEM- R501-1004 61

L COLL.GZZ (LOGIC BD) LT.GREEN
— SNARE DRUM ADD FROM COUNTRY SW. PI-9.WHN

DATE 53178 |OWN.D. PEALE

GR.

TO WHOM
WHICH

MAY BE FURNISHED
ISE AS IN ANY LICENS)

OTHERW! THE
OR PEAMISSION TO MANUFACTURE, USE OR SELL

UNLESS OTHERWISE SPECIFIED TOLERA!




8“:. No. 6C.Ns \8, 0360
MIPER. LT.GREEN - z 4

RECORD OF CHANGE

MEQ.POT. (BOTTOM ) BLACK 2.CS
— TEMPO POT (WIRER) RED 2CS

— =12V (LED.ANODE) WHT/RED

—— STBROUBE OUTPUT.(BHYTHI SWl. P3-3

BLK/YEL
7] —
| de = S TOUCH RHYTHM SW. P4-3. WHITE
= |FD.CATHODE
A2 CHT. (LOGIC BD.) PINK —— NOTE PLAYED.DETECTOR
RA : ,
GRAY 4/4=314 CONTROL (LOGIT BD.) GREEN
R.H.OD VIOLET
=— FUN BASS CANCEL — “A“TUMPER 1T. GREEN ——]
PINK : R '
4 L 45V PINK
J I [ TOUCH RHYTHM SW. P4-8 GRAY
3 ‘ RODT/FIFTH CONTROL
AETRT. LOGIC LOGIC BD. GRAY"
BD: BLACK (
== : CLAVE ADD SNARE CYMBAL
SWITCHED +27V TO DEEEAT FROM R.H. BD. PINK
Q185 4 Q18G LOGIC BD.
: TU PEHC. RS =
o WHITE oo ol Preg T F277V VIOLET 22
BASS GUITAR TRIG.TO
JUMPER - PINUR. LOGIC BD. RED
| Bi/wHTZ22
=—— CYMBAL DEFEAT(R.H. BD.) BLUE Lo i +
=——— SNARE CYMBAL DEFEAT (R.H. BD.) YELLOW F
o) SIGNAL OUT TO
T BALANCE POT 5.C.S,

L COLLIGZZ (LOGIC BD. LT.GREEN
- SNARE DRUM ADD_FROM COUNTRY SW. PI-9.WHITE

DATE 53178 ["WD.PEALE Plle . [P0/ CFDLEAE[USEOON 121 W |PART NAME oy Bl Y T YO ICE
wr |_CIN._ | @R | CON FAY. DEQZ | ePT REQ. DIRGHAN PRI O HIUGE
pomere S 1 ] eél-4 ] FINISH BM [2]W- 7 GRNOTED I
RETUPRED TON AL SPECITCATIONS ARE GONFIBETIAL AN AR T 7o B IO Cae o e e A D=L 2% [NEXT ASSEM. [ superseoes
TO WHOM THEY ARE SENT. NO DRAWINGS, SPECIFICATIONE OR OTHER DATA BELONGING TO THE BALDWIN PIANG & ORGAN CO.
m@'mv“ﬂmwm 47 FOR ANY PURPOBE ARE TO BE REGARDED BY HMPLICATION OR mm"m
OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION OR CONVEYING ANY MIGHTS
OR PERMISSION TO MANUFACTURE, USE OR SELL ANY PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. . ona‘" co. C 050\__ \05074—
UNLESS ¢ SPECIFIED TOL ARE: DECIMAL * 006 FRACTIONAL 015 ANGLE +1/7 CINCINNATI, OHIO )
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RELEASED
Ord. No. R-N.6T2
Date n i
RECORD OF CHANGE
NOTES:
1, REF. SCHEMATIC R501-100233 5 WIRING DIAGRAM C501-100T61 123 -R501- 100461, C501-100946 121W- RS01-100950,C501-100222 12TW,128W.
2. ALL RESISTORS ARE VAW 5% UNLESS OTHERWISE SPECIFIED. ®
3. ALLCAPACITOR VALUES ARE IN MFD. UNLESS OTHERWISE SPECIFIED. , e PER ART
CAPACITORS MARKED T ARE CERAMIC - MARKED ¥ ARE TANTALUM-MARKED # E ARE ELECTROLYTICS - CN 7,37 6-23-77 £y
UNMARKED ARE MYLARS. [ reves cov s ]
4.IC.\TASI4-0D55T39 MOUNTED ON SOCKET (IT. 9), on 17,546 - 2-4-T77
1C 21AS514-058249 MOUNTED ON SOCKET (IT.8).
5. FINAL ASS’Y MUST INCLUDE PART Ne. 500- 100231,
L. SELECT O8,Q28,075,026,8Z7T VER 'S 429,
56 | % S184-3 SOLDER (D'P)
55 { X $3134-6 SOLDER (\RON)
S4 I x 5137-4 WIRE %22 BARE CU.
53 | 1 | AS09-041912 MINI-POT 100K LIN.
52 | || |53252-002241 | RES. IW \% 284K
S\ 1 5325%2- 002051 RES. 1M \% 2.05%
56 | | ]5238- 104 -10 |RESISTOR \/2W 10% I0M
43 || 333 33N
48 [ 3 S n
SRR 152 15K
46 | | 56! B600
45 | & 331 3300
44 t 2T 2700
43 221 22008
4z [ 1 101 [
4\ |V [s239- &80 -10 |RESISTOR {/2W 0% &BI
a0 | 7 |s250-~ 10 RESISTOR 1/4W 3% M
3 ae /0K
38 ] & 474 470K
93 | | [ 5244-25225-1 | CAP. TANT. 2.5 10% 3|3 334 330K
92 | 3 [5244-35105-2  [CAP. TANT.. \uf 20% 36 | ) 214 270K
91 |1 | 5244-35684-1 CAP. TANT.  .48uf 107 FAIE 224 220K
90 [ 5211-025-100 CAP. ELECTROLYTIC 100us25V 34 5 154 \SOK
83 | | | 5211-025-010 CAP. ELECTROLYTIC 10,525V 33 [ =5 104 100K
88 [ | | S211-050- 00} CAP. ELECTROLYTIC Luf 50V 3|\ 823 82K
87 [ 3 [sue-503 CAP. CERAMAC 058 HEE 483 4£8K
86 | 4 | 5205203 02 uf 30 | 2 563 S6K
85 | 3 103 O\uf 28 [27 473 47K
84 [ & 103 001 28] 2 383 3K
83 | & 33 002f 2717 333 33K
82 | 3 471 4708 %] 3 273 2K
81 [ 1 [S20s-470 CAP. CERAMIC 47p¢ 25 [\8 03 22K
80 | 3 [$232-0\- (04 CAP. MYLAR Apf 24 & 183 1 8K
78 [0 564 Sbuf 23] 3 153 [
78 | 2 224 Zepd 22| 4 123 12K
771 = 154 S uf 21 |14 103 10K
% |5 103 LO104F 20| 2 322 BAK
s [ 823 082 uf 13 | 8 682 8.8¥
74 |1 £83 i 068 uf 18 [ 562 S.6K
3[3 563 05648 7 | 4 a7z 47K
T2 ]2 473 04T uf 6 |3 382 38K
I 353 038.F 5 [ 3 332 33K
70 [ 333 i O33uf 4 [ 4 222 22K
6 [3 223 | 022 uf 3 [ 2 X3 18K
68 |\ 123 OV .f 2 [z 152 15K
67 |3 102 00\0uf T 102 \K
& 1 822 00828 W0 | I [s2s0- a8 RESISTOR 1/4W 5% 6800
65 [ 2 682 .0068,.F FIE 0514- 061884 |1 SOCKET 24 PN
64 | 2 S62 .00SExt 8 |\ 0514-051851 1.C. SOCKET L PN
&3S 4772 .0047uf 7 1 AS514-059738 | T.C.RMYTWM PATTERN GEN.
2 [ & 392 0039uF 6 |y AS5\4-058248 T.C. RAYTHM COUNTER
6 |1 332 00335 s [ AS514-047829 | TRANSISTOR PNP MED PWR.
& [= 272 00278 4 [ V7 [ ABV4-044910 | TRANSISTOR PNP SM.SIGNAL
58 |1 222 .0022.F 3 129 ] AS14-033TI8 | TRANSISTOR NPN SM.SIGNN|
58 \ 182 D01Buf 2 |30 AS514-04778% DIODE MED. VOLTAGE
37 2 | §232-0Vv- v CAP. MYLAR L0012 uF \ 1 C505-\00’2.30-_ D. RUYTHM VOLCE RIV,
\TEM [REQ | PART NUMRBER PART NAME ITEM| REGL| PART RNUMBER PART NAME
DATE DWN.. CHD. "D, . SCALE | USED ON W [PAAT NAME
..:U """’l‘:. “o‘fl's “mm Y. 8o [k LT &/ ASSY RHYTHM VOCE B0
emasmon [T BPL = BME0D - 1LIW-17 GR W
SIS ME BOREINg M S50 Mt N TOTAT LTS BSu e A S co o Ml I e i T
FRITE okt e s S SN NS R S LTES [ BALDWIN PIANO
R BRIBAON 10 MAMFACTURE, USE O R L AT RATENTED IRrEorTIon TIAT Y S0 AT WAY 88 ML TR T & ORGAN CO. R Iosoo,\OOZS\ ]‘B-
UMLESS OTWERWISE SPECIFIED TOLERANCES AME DECIMAL £ 006 FRACTIONAL © 015 ANGLE * ¥ OHI0
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NOTES:

I REF. SHEMATIC ROSOI-100233, WIRING DIRGRAM COSOI-I03OTS 123 — ROSOI-I00461,C
—ROSOI-I00S50 , COSOI- 103076 (ZTW § 128W,
2. ALL RESISTORS AW UNLESS OTHERWISE SPECIFED.
A ALL CAPACITOR VALUES ARE 1N MFD UNLESS OTHERWISE SPECIFIED,
CAPACITORS MARKED "C' ARE CERAMIC,
CAPACITORS MARKED Y4’ ARE ELECTROLYTIC.
UNMARKED CAPACITORS ARE MYLAR.
4 % 1 AOS14-O%59739 MOUNTED ON SOCKET (ITEM 9),
X 2. ADSI4 -0%8249 MOUNTED ON SOCKET (\TEN\ 8}.

5 FINAL ASSY MUST INCLUDE PART N2 OSOO-I103072.

SELECT NPN TRANSISTORS PER $429 - At INDICATED.

7 WIRE WRAP PINS- GO REQUIRED AS SHOWN (ITEM 92) EXTENDING .600/.610
ABOVE. BD ON COMPONENT S\DE.

L




.

DA- 1O30TS

9E SPECIFIED.

NDING 600/, 610

23 - ROSOI-I00461,CO301-1030T4 121w,

RELEASED

Ord No. C.N. \6‘030
8/3078

RECORD OF CHANGE

Blra7 DELETED RG wing
20 4. Bi71A, BI74,

9% BlasEat e,

Chig,112 DP I0-12-78

8) RELOCATED R0

To ADD JUMPER

R 18T 10118 Imd

AOSIL -ND2B5

EYELETY, .0BD DIA x .25 LG

TACEIL 102698

WIRE, 048 SQ

x 53184 - COVDOA SOLDER, (DIF) N
b U4~ COOC0G, SOLDER, (IRON)
X S3I137-000022 | WIRE 'zz BARE ¢cu.
] 53257-163688 CAP, ELEQT eBA @ 63V
i 3211 - 02100 CAP, ELECT. Wwouf & 25V B
] 53257 325100 CAP, ELECT 10oat © esv
t S3257-163229 | CAp ELECT 2.2 @ GV ]
a4 | 83857-163109 | CAP, ELECT. 1.0 @ O3V
2 | $3205-000203 CAP, CERAMIC 02,0
5 | 53236 000103 Ol
% ooozze 0022 ub -
& 000102 .00\ P
"3 o0o4T . 470 5P -
| s2es6-c00a70 CAB CERAMIC  477p+ e
[ 53232 - OO\ CAP, MYLAR .S6uf )
=3 oolzza 22 uf
2 [ e
ENN Py I R )
| | ootmem v
[ {  0iees ) 368l
3 | 53232- 50563 OS6ut
&7 sz2se-050473 CATuf ]
L [ TF osomen [ 035,.F T T N
v 050333 ©33,P -
3 050223 022,%
N 050123 LO12 pd
5 050103 TOTE o
| 05088 0082 uf
2 O50682 0068 P
2 050562 L0056 b
5 _os0aT2z OQAT b
© 030392 002 8 e
[ I Tosorne 0033 uf
2 | osczrz 00T,
| 050222 0022 uf
o ~ osoe - [ oo, T
e 10508 Ty ;
3 | 53258-0850102 CAP, MYLAR 00} uf )
T BOSOS 041912 | MINI-POT icok LR
\ | s3252-002941 TRES, EW 17 2.94 K
TV s3252-002081 rRES oW 1. 2Ok T T
] $2239-000106k RES, KW 1OMN
T coomes” TR T Rewm T
3 ocooees ceeWMN
v 00056 1 5Oa
6 | 3239~ 00033 V2w 3300
44”1 | 3250~ 0007\ Vaw 270 .e
43 | 1] 53250 - on0zRi 1/a W
g I | §3233 0O0OIO\ K i
4l | \ | 83250 000680 RES, Vquw
| 40 | 87| s3250-000108 RES, ¥
39 | 1 coo B4
38| 6 000474
37 | 3 000334
26 | V| oo
3 | 4 000224
32 s |7 -oooiga”
EERES _-050104-
B2 | 1 ~ -ooo®es
3| a4 -0006BD
0| 2 -00056%
es | 27 -00047S ]
28 | 2 ) .
27 | 7
26 | 3
2s | e
¢4 | 6
| ez | 3
22 | &
21 14 T I
20| 2 | R
1o | 8 >
18 \ -000562.
7 | a -000472. .
e | 2 | -coo3se
5 3 o
R =
'3 ] 2 . o -
I -
1 16 -000102 L
10 ] RES, JaW  680Oa T
E) ) 1€, SOCKET 24 PIN
8 | 1 | 0514-061891 1, SOCKET 16 PIN T
7 1 | A0514-059739 1C, RHYTHM PATTERN GENERAL
3 I T AOBI4 -058249 L RENTHW COUNTER
5 || ADS14-041829 RANS STOR, PNP_MEDIUM, POWER,
4 | v TRANSISTOR, PNP W, SIGNAL .
3 |29 | AoS14-033338 _TRANSISTOR | NPN_ SM. SIGNAL _
2 | 30 | AOS514 -0az7oy DIODE, MEDIUM NOLTAGE. ]
1 | | A0S75-10307( BO, RAYTHM VOICE DEM.
OTEM[QTY. | PART NUMBER PART DESCRIPTION - ]
DATE DWH. GH, APPO. OWN. SCALE \)SEDW 24 PART NAME
Ao 2078 1. tun, [ iy Rt el e ™ h sy RINTHM VOICE.
281 FiRSH SWEO3- 121w - 17 GR 3 i3
s

b
Y e 1 1

ARy Tt DL 08 CORPOAATI SN O
e T S e 50 AT LA ke Wk - an Ay OF HELATED TWRAG 1O a0

NEXT ASSEM.

BAI.DVIIN PIANO

UNLEGS OTWERWISE SPECIFIFD TOLERANCES ARE DECIMAL £ 005 FRAGTIONAL © 013 ANGLE *

Iosoo 030728

86 A




ACCENT

_BWTTCHES SHOWN IN OFF POSITION
LOCATED ON RHYTHM CONTROL SW.BD'S. FOR COMPLETE SWITCH SCHEMATIC SEE CONTHOL PANEL
WEING OIAGRAM D501-0C0267

BRUSH SNARE  DRLM o2 ACCENT DEFEAT FRAQD
R.H BD. VIA M LOG
+27v .o‘z.le..f
1
GNOHE DRUM AR Qo 47 L R4s JD9 l
1 DB $220K 333K T
c7 RIT ng HYTHM SEL - o4
o1 Otuf jon § 108, SW. VIA P-S T
—Dt it R4S
; i w bl < lI:;z:
3 I
.o022ut aon 0022, " o4 1000 [ Taep
i c25  asl
Rl ZR2 3RS 2 RI3 | g5 "G 18  mdz
iq-mn M ok ,R,,f,l ook Froon | jw ™M 0224t 82K | 00474 6.8k |
= o2 __J—_ [a34 €27
01Zut 003;
g NoT LsED r q‘s CE RS2, G
S e a3 22K Rae 3k | /7
p3 T v N
= R44 czh R53 \S
<a R0 RIOA Rl 39 2033 47K
4BV Jluf 470K 100K 100K _EFROM F:M LOGIC BD " —[ ~t
427y - “NOTE. PLAYED. TAIG-
A3 ) — g
470K
¢ RB Z2RY
A4 =c2 oz {RR0RZion o4
470K] 01wt =
C5 .0t
+27v
T I
Reo +19Y _h_ R100 R102A
; cae
hidad] Ra3 | Asg Tiut eay o3k o1 24 ATk
cas Lral iz 5330 W—FK? +ogs
100uts BK Svaw . ==
sy T3E2 cas csz <53 $RI0I l vl
100239ut .00311 22K
— A8Z 41K il ;, __305‘4
CLAVE ADD SNARE. v Aloz wt
CYMBAL DEFERTEROM HiM. 2D, mfz bz g Lot ®oz-;
B A P —
SNARE TYMRAL DEFEAT FoTIOGIC 8D mio3al i0aa
FROM M. LOGIC BOARD. R8s DIt 33% | a0k B3
100k a2 RS S GAAE Ir1:0 Y .-
Ri% 2000 [P R108 | 2 201 2w
CYMEAL DEFEAT FROM RI0GA S5 4,0
-BD. "~ RI33ZZK Re7 az3 151 ) 930
TUPERC PATTERN IT -~y T
SWITCH VIR P74
e .% R103 $RI04 $RIOSSRIOE c56 53 RusSm
’ = c51 A% 2K $IB0OKS22HIIZH RIQT 056wt .0082uf 5SR
e 0047419 221 /-J 221 X 22K 156
EGUITAR AW pak o~ =4 =
RI3GGER ™
BANTO™" et
nc, rasoiooK
e cymeaL
FM.YOICETRIG RISTIW riag | RIS RI4T RI48
- Y 194 145
TOEM, LOGIC BD TTH? —N—rt NS iy oo 47K
RE0(-060875 RISEFTH
PIANG es——AA— 2157 RI58
(oK oK
AIEY 47K
FL.GUITRR =—AW— 1 [ D @ E
J:3T% L
oAt W %@ CICIXIIIC B, G i
— - T
B © 28@®
=1
_Bl4r - Z R.OM.3 B D ©3@)
)
A514-0
5 -A514-059738 o ® gg@
g ® ®z G
e w OXOXCECKE) i3 @ l 1L .
e = cz | R1GT
* RIGT 4TH
RISTIOOH Tl CLOCK QUTPUY 150K
Toz Tozuf <73
-R952 100K b g = 'o.“,i
RO ATSILRISIS 7152 SAISTLAISA SRISSS ATSE o= R
1K 210 21M TIK fim SIM SUK. $IH. VT @/ =
T swithen o V= 1
=l $ +27V FROM
F.M LOGIC 80; | | ’ ;DWTE
I CONTROL. |
X X !
1
_________________________________ - 02812
| f S o | !
o (5 7 . X :
| pEEE 8 L |
| | R264
| ! 033 I 47| pose
| aren 03178032 p3g | =
foctn
' |
' é 6 b 5 b i AYSG
o o o [
I © i 1 2708
I B
' E:B,_' >
I Ve il 1z 1z e W2 iz e e 2 2 lie ' ————— -t ———
| s1z” 81l “S107°53 S8 ST S% S5 'S4 53 sz sl | [ \ocaTED o BASS
| 5 8 é E g g g g ' END KEYCAP |
| & a g 2 F 3 g = | |
| 8§ 4888 %5 | |
B g 8 § E FUIN BASS ‘\ TO D263 0N
| 2 || canceLsw. “EM. LDGIC BD.
| |
| I
| |




RELEASED
ACCEN
SNARE _DRLIM ACCENT 8ASS STRIKE ord. No. CN [, BT2
= 22 ACCENT DEFEAT FROM 2822 O EM,I0GIC B BASE Date " 1 1plve
¢ R.H BD, ViA £M LOGIC BD B0
uoam -H BD, VIA £M [~ GumpRTRIGGER RECORD OF CHANGE
ve Leze fea _[  Ara el cn Loo D R e
E 2 2 = )
o8 T Olut 68N =6 & °2""‘/‘l°"“f CN, 17158 2-14-77
15t fow
RG5]|
_t—"‘ n [B)ADoED RoOE4. 17
na6 23 670 N .WAS TO PREAMP GROUND]
.0039 RELOCATED C84.
100K [2F :7;510 :;: CNITE76 672177 Epe
cia maz 25wl cal A76 (©) MADE COMPONENT
0224t 82K L0047t G BK .0012uf 330 NUMBER CORRECTION|
I T [ — C.N.I7,658 12277 ANF
ci2 czé [y &3
c20 ca
.056utT. 0224, -oizut T oo R
I M 1 o
R30 2R32 ra3 ) RE2 ors Meo w7y ozt
R45 Asq 7
fj 27k {1k 22K }33*1 33K 100k i5K 15% 27: D RG wAs 220K, R17IA,
L v 174, ? 9
B3l —cls AN c2! AN ceg || [gret A78 caq Y 177 R199 Liere
J sm'[usuf 39K -[-032 147K .oaa; 124 18K ‘[.oomf catis)2 pp 10413-78
7 At i
Ixad r+ 77 - ,7'7—v,
RHYTHM SIGNAL OUT
TO BALANCE CONTROL
NOISE SUURCE OUTPUT
T v RA126
o1 RI100 $Rioza b: ',?.,"27 39K
8%« oua 2K 47K Ri3 S RID RI23 Shies
——K} A*ces »/zst K 19" " Ries miz3 _]3'
. T GBut £39K 100K LN e
oty 553 gRiol 3V NOISE o
SR8t 'O?.?'% 2z —cs SOLPCE 130
I $ 2k =
Aloz -
18K R(B) el
RI038] RI04A Rlzz 68 10K
Di&  93% | anok mst ces im 00224t
2% ENRIS lan ooz 1
2alos RIOSA ' Ri24
Rioca £.4.0 (% A cee cer $im Q35
1.5 . @30 T i o2z
| y 0022ut [ o7
R103 $R104 SR R d
199 22K $330K3 ST I BB o | 0% RUSSRICERIT == Cc2 SRHB 232 Q34 izt cro
28 ,—J T 221 221 T5am scK/LoaafrJuK 03 15K T.0097ut
r7 4 = 4 H ™ BN e I
= = = = = F12Zv
cCYMaaL —__
_— IrEr.cooromomr
> | !
| |
ack ! I
R159 cu | TEMPO |
100K | HIGHT
- >
oo [erec | | LocarEpy.
247K |KE>'E:RSEFE:P TOR f
cra e —
000t e 27y
4 AS14-047829 oK RIS S HIEY ¢ ATR
KI; G38 R177 0K $100K £iaon
28n RI8t . 1
2K | RiIBIA
(E 1 22K CRIBT Lrs DZ%
oy “QELRt 220n P Ehihan ozt
v R1G7 Ric8 F2IV S D25 oms
et aTr K| mice ey
LIOCK QUTPUT  [JSOK oK Q33 Lcas L \5 Q44
b4 $rma- \a/pir 1% et conrwoc 4/4-3/4.CONTRAL
sl I $22K 22K = FHOM B.H.BD. 3/4
I}_4 AA
CT5 SR1TI 8= .
R E 3 l e EOOTETFTY CONTROLTD £, LOGIC BD.
3
0|3
SWITCHEDR =
427V FFOM ;
EM LoGIC B0 | . | L ToFeRC PATTERN I
CONTROL | SWITCH VIR PT-4
Lo I NOTES
| |
28y | SELECT NPN TRANSISTORS PER $429 AS INDICATED.
e e e 2 D.C:VOLTAGE MEASUREMENTS TAHEN WITH A VOLTMETER
[y {720,000 QHM PER VOLT OR HIGHER) FROM POINT INRICATED TO GROUND
3 ALCRESISTORS ARE 1/4W, 5% UNLESS OTHEAWISE NOTED.
4 TWO GROUND SYSTEMS DESIGNATED AS L -GENERAL GROUND
Deaz EDR SWITCHING CIRCUITS.
| -, PREAMP GAOUND FOR SIGIAL CIRCUITS,
A5G
Z20k PASS
R"I58
10K
SR ATTTEM
_: LOGIC BD,
| }
\ I Topoes on
, | FMiocic BD:
|
' I COMR_No. N 10-15-76_|O"ND. PEALE T P 5 e
v | RI-RI94,RO50-RISBE RS M cermeren - il :MEEED*MSES?“M mzcnz B 7
NOTE g
———— Ci-c84 SR SREREATEE N ST WG IR 0o Mo mivo A X co Mo T o | e RiSe S
DI-D34 D255 -237| B h e e Cert e S AR
D280-0283 R R R A e AR R SRS e aa s
ammco 01-100461) |p
\Ci-1c 2 N33 OTHERWISE SPECIED TOLERANGES ARE. DECAIR - 005 PRGN £ 76 et 7
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Mores:
g SELECT NPN TRANSISTORS Q74, Q75,076,077 Q76,Q79, Q8?,Q84, PER S429-A
Q%6 £ Q299 - Q97 2Q100 -QIOI 4 QIO - QIO s Q02 ARE MATCHED FOR BASE EMITTER DROP PER S627.
Z) AL DIODES ARE MEDIUH VOLIrAGE AS/f-ORET7D/ (77 74)
D) REFERENCE SEHENFTIC - RE O/~ 06 0GID (FZW)REOr-OG 108G (12 7WZEW | REO/-~0G /#/4 728 R )
APt WIRNG DVRGESSY - CEOL- 100992 (paIw) C50/-0G 18 (r2 TWEEW) CSO/-OG LS/ (728 &)
S FINAL ASSY Ta INCLUDE PART Mo 500-060663 I
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|

RELEASED
Ord. No. 2 &350
Date ar1kid
RECORD OF CHANGE
cEGEND; @ Reprann & r1MES|
O DENOTES CERRIE CRAAC/TOR SI/2E. NO CHANGS
T DENCOTES  TANTALUM CRPRCIrOR NO CN D-5-A AME
T DENOTES ELECTROLITIC CROFC,TOR [E) €482 wAs 330Pf
“QIY OF ITEM 70 WAS &
¢nl 16,092 DP 1029279
[© ADDED NOTE |
CN1&B40 DR®.
1-14-Te
EGJ/?LL RESISTIRS WAR,
25 5239 ‘2w /4%
74 Re37, R557 $A558
NeT CHANEED
/3| 5280-102 RESISTOR AW 5% [K
52 e ao- Al mem o e 0% B.0E| SN 4RI 13076 B
8/ X | S5/84-2 SOLDELR (L/~) ) 1T.38 PART Ne WA 524371803
80| X 5/34—44 SOCDER (7O ) b 872 N-i1-16
72| X | 5437 WCE HCZ_ BARE COFREL
TB 7 [ a - OB B8] ORERs oL PR 9] Eﬁk&g %EBR;‘“-
PI 7 | ASOT-05D/27 | coMELTEON (D oMV ) NS Z—\-'77 RH
(762D | 727~ O3 3328 | 7emNs 5 TOR, VN wN
N | /B | A/ F - DD | TRINS/S 7R, e
PE /G | At ~OFZT D | DOOE, MEDINT VL TAGE
X3 / | s2/8-5032 CRRRCITOR  CERANIC 05 s
721 e . 5205 - 203 L 224 ]
7/1E 2. P«
7ol & 777 P
&2
@8
&7 & 770 17,7
%6) /_| S205-330 CERAITIC 33p7
&5 / |(S2/-025-050 ELECT. SOFF 2M
G|/ |s2H-085-005 ELECT Syt 25V
G3| 2 |5294-25-225~/ TANT, 2. 2o’
&2] 2 | 5299-35-/05-2 TANT Sl
G/ | 2 | S2Ad 3584/ TENT oS
0| 7/ |s232-0/-334 VAR B34
59|/ 274 .27 4”
S8 & 224 22 4~
57| 2 Z Rz
50] / e ra
55 o 24 L2l
5419 o Wy
53,/ o83 L o84l
S22 ¢ 085G«
7Bk 473 . N d
50 2 323 . el
45 7 F33 | WZECDTS
£8 ¢ 273 L0227 u”
%Z 3 223 | 022 u/
e /. 783 . . OB ws”
75 £ 23 L O %’
91 3 gzz GOBZ ur
43/ 282 | D068«
4z / S6l_ L TOSD «i’
72 322 . IOBD «
Lo 2 | 2ea_; L0022 ué
BD |/ S2BE-0/- /B8 CAFACTOR, (TVRR IO/
(28 G 53252-00/623 | RES/STOR YW 1% B2 X|
37|/ S5239-/06-/0 | RES/ISTOR e 0% [2M
36 S234-475 ~10 N Vo w 10% %77
35 /8 5250-/05 Vs S% //7
24 2. g24 F2ox
325 4 L7 24
2, / e 320
312 334 23K
30 / 274 | 270K
222 224 | Z2ZoL
28 3 /54 | /SO K
27 .3 r24 : /20 &
26\ 2% OF 700 K
125 7 B2 &
24,/ &83 aB L
FEIEL 563 56 &
2 5, 475 47
2/ 2 2 394
20! /. 33 334L
/212 273 ! 27K
B 2 Ze2, : 22k
/71 7/ 7ZE i /BA
76 & /53 ; Zra
/51 /7 /25 /2K
/# /D 7038 R DK
/3 |/ 14 %. 8
/2|8 S S. ek
a3 L7 L7 &
o/ 22, EXY
>/ 332 EXYS
B2 27& 27K
7 | o |S5250-222 qw_5% 2.2 A
@ | / | S523%-/22-10 Vou 107 /12 K
S13 Zx /A
< 1/ 392/ 2208
3 10 237 ELTRN
Z 13 |S230-s0/70 | Res/3mR__J24 % 1005
2 1/ 505080062 M. D RIET
7EN R | PR MO parpr NarE
‘Bﬂl 2-9-74 Wﬂ.geﬂo/ L- 478 APPD, w’ w (woﬂlilw PART NAME /?/4”" HIND VOrcsE E'D
RRQ. ASSEMBLY
il BM S503-Tul/7 R S L
ABSEM. S00-/00750 | UPERSEDER

*ioraanco. | D |500060663]y
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\__ N
WIRE WRAP PING - 59 REQUIRED AS sHowN (ITEMSBG)
EXTENDING .600/610 AROVE BD. ON COMPONERT SIDE,

NOTES!:

L REF.SCHEM. - ROS01-0606993(121W) RO501-061056 ¥

2.PIN WIRING D\A. ~ COEOI- 1023354 (121W) C0501-103355()

2. SELECT NPN TRANSISTORS Q74,Q75,Q76,977,378,Q
Q94 €QD9-Q374Q100- Q101§ QIO5E-Q102¢ Q106 ARE MI

4, ALL CAPACITOR VALUES ARE INMFD UNLESS OTHERW
ARE CERAMIC, CAPACITORS MARKED "+ ARE BLEC
MYLAR.

5.FINALL ASSY TO \NCLUDE PART NO 0500-103%52,




Ord. No.C.N. 18,106
Date  /// 23 178

RECORD OF CHANGE

(Al caaq was 5/25V
CN 18,288 DP 2-14-73

s -
) . g ~
J dm = ﬂ\g
’ —
o i
o H <
¢ Q J s
" o tS €
®
D :N
v & bl
N 0 e =
Hev
% i)
Yy i X
. 1 G O 9 |
i = ~
o < s, 5 M i
e ¢
<+ 4
A
Q7 pf
J f N
r 3
St PO
v i
) o 45
¢ ¥ -
o o 5
£ =
<¢
X 5 O ol .
. >0
9 ¢< ¢ b 4
<+ B
i
;
- @ % _
- 2
> ¢ + Z éo
2 x ¢I
S ]
y 5 +
: 3 < g
7 %;?‘ s
N2 O i
a <
« P
A
d )
e 0 3
¥
?n o é
Y M
o* 4 P
s
2 - o
= I ¢ - .
3 I )
QO
ie} -
b 45 -
<o N
" o
o o
3 r 7‘5
o0
¢+y
Ul
\9
9
u,
I's

D56 W (1I27TWE 128W).

5512 7TW £ 128W) .

78,079,Q83¢ G844 PERS429-A.

E MATCHED FOR BASE EMITTER DROP PERSL27.
ERWISE SPEQIFIED. CAPACITORS MARKED L
ELECTROLYIC. UNMARKED CAPACITORS ARE

2.

89 | X _53134- 000006 |sOLDER - IRON
88 | X _S3184- 000003 . SOLDER-DIP
a7 X _53137- 000022 WIRE BARE COPPER¥22 (2 OJUMPERS)
86 4’ _A0516- 102638 WIRE .045 SQUARE

85 4 AO0S516-019255 EYELET /aX.089
a4 !

83 | |
82| | _[S5ZT211- 025050 [ CAPACITOR ELECT 50.4® 25V
&1 | | |s3257- 350479 - T 4.7 1 f @ 50V.
80 " 2 -1632.29 . 2.2 4463V
79 | 2 ~163109 j | 63V
78 | 2 SZ257-163488% ELECT 168 WF GBIV
77, 1 53232- 001534 MYLAR .33 uf]
76 1 - 001274 [ 227 ut
78 - 5 - 001224 V22 uf
74 3 - 001184 . 1 Buf
73 . 0 -001154 : 15
72 4 601124 2 uf
71 EX - 001104 110 af
70 [ - 001683 : 068 uf
&9 T 2 [5%232- 00563 ! 056 af
&8 | 5 S2258- 050473 ; 047 uf
67 . 2 050393 039 uf
66 | | 050333 OZBF o
&5 | | - 050273 027 uf
64 4 - 0502232 022 4
&3 i - 050183 ON8 uf
2| 4 - 050103 010 wf
el | 3 - 050822 . 00B2 u¢
&0 | ! - 050682 0068 uf
s - 050562 0056
58 i - 050392 0039 o
57 | 2 - 056222 0022 »F
56| | S3258-050182 MYLAR 0018 4
56 | & S3256- 000103 CERAMIC O\ uf
B4 | 1 = 000222 0022 o
53| 1 — 060102 001 uf
521 8 - - 000471 47 6 pt
51 4 - 0006470 47 pf
BO | | |[S3256- 000330 CAPACITOR CERAMIC 33 ps
42

48

47 ] 6 |s3252-001823 RESISTOR /oW 1% 182 K
46 | | 153239 - 000106 V2w 1OM
45 7 - 000475 4.7 M
44 | | - 000822 8.2K
43| 2 -~ 000102 ‘K
42 | 3 |s3239- 00010} ‘e W 100
4\ |18 [S3250-000105 LW m|
40 2 ~ 000824 820 K
EEXE - 000474 470 K
38| 1 - 000394 230 K

713 - 000334 X3 0
56 | ) - 0006274 270 K
EEREE - 000224 220 K
34 1 - 000154 ‘50 K
EE R — 008124 120 K
22,124 - 000104 100 K
310 T ~ 600823 82 K
30 1 Y YY 68 K
29 { 2 - 00056% 56 K
2a ]l &5 - 000473 47K
27 2 - 000393 39 K
26 | 1 -~ 6003355 3T K
25 | 2 - 000273 27 K
24 12 - 000223 22K
23 1 1 ~000i83 18 K
221 6 -000153 18 K
20 11 -000123 12 K
20 |18 - 66010% 10 K
] 1 - 000682 e-8 K
2 |8 ~ 000562 ) 5.6 K
715 ~dcoaT2 4.7 K
e | 1 - 000392 3.9 K
\S [ 1 - 000332 .3 K
4 2 - 6006272 2.7 K
\2 [ - 600222 2.2 K
2 - 060122 L2 K
W[4 -~ 005102 VK
10 | - 0633 320
S 10 [S32506-0003%\ RESISTOR 7Y 2I0n
B

7

6 _|1l6 [AOEI4-042791 DIODE _MED VOLTAGE

5 113 [AOB14-044910 TRANSISTOR PNP

4 125 [A0B14-0X3Z36 TRANGISTOR WNPWN

3 | _|AOCBE07-0659127 CONNECTOR RIGHT ANGLE WAFER- SPIN'
2. \_|AOBI4-0E3381 | C OPERATIONAL AMPLIFIER - 748

| ' _|AO575-103%51\ BD,DEM RIGRT RAND VOICE
ITEMIQTY PART NO PART NAME
DATE\I-\O-78|J \.AFoL.Le“ cHOJ IAPP'D’{LQ ORNLECALE use,?om?i\aw PART NAME

ot |__CIN. GR. CON.__J _FAY. | DEQ.V | EPT. REQ. \ BD, ASSY RIGHT HWAND VOrCR
s {FILE [ 1 2elier] 3B | FiNISH BMS05-2iw-17 GRS .
ALL DRAWINGS AND SPECIFICATIONS ARE AND AEMAIN THE FROPERTY OF THE BALOWIN PIAND & ORGAN CO. AND MUST &

B N P e e [eoPereeoes =
OTHERWISE AS IN ANY MANNER LICENGING THE HOLDER OR ANY OTHER PERBON OR COMPORATION Ot CONVEYING ANY RIGHTS.

DR PERNIBBION TO MAMUFACTURE, UBE OR SELL ANY PATENTED (NVENTION THAT MAY IN ANY WAY BE RELATED THERETO. & ORGAN CO. D O500_|O:1)552 A

UNLESS OTHERWISE SPECIFIED TOLERANCES ARE: DECIMAL * 005 FRACTIONAL * 015 ANGLE *'/7' CINCINNATI, OHIO
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NOTE:

TRUMPET GUITAR ¢ BANGO ACCORDION LADDER FILTER FONCTIONS
o2y { PIANO 422y  HARPSIGHORD o2y FALTER manan oy VOICE BD
+21y  FLTER FILTER w21y FILTER FLUTE FUTER FUNGTIONS
RA42S Ra3y LOGIC BD
A0 406 S R408 Cals R4V 2% 2.1
Ra413 +21v R4BT
0564 f g 22K 03¢ 2T 2y Raz4 | c418A 420 Lcazstrase K
R403 R4i0 5.6K T.22.45 T-1845 T2
L 22K Razo R421 ) ’ (P ars
330a o ® Team Tcazal Razs ‘.@
\B5] 1248 | 5.6%
et [t [E [dee
LOATLST.04T.% ® T ol I G T Jrrew /% R438
403178 sRa0T Tcae |am Raz3 [ 0418 12K P32
@ il 3.9% 039,45 0K T.01us R426 R4292 RA30 r--
5.6K 47K $5.6% R3S
® D96 ;
® ® [___HZ‘!_
fEL
TRUMPEY PLANOG i )
ATE ATE =
* : Y GUITAR CCORDION SRR A
WiT. ACCO! Fuy
Y e GATE Loass ,pqy HERY AT~ =
GATE -0082 c4aq 38
s
R44G RASD  HARPSICHORD RAB4 sﬂ TO R&'; T ;
220K GATE 25V | ON LONG/SHORT
220w | Lol - + SUSTAIN GATE *‘:E"'—
R445 Dpaans RA92 0432 TO VOILE TRIG. #—{ 8 ——
pay TR %u; CKT'S -
RAAT /7TR® R454 ®
™M Daa ™
e + Ra88 J, D103 RA93
Tk RAS0¢RAS] lR‘\SG RABT RAGZS R46D lRﬁSS RAT) g RATI SRATZ 50 D4 DY0T 10K
! X X X{ -
RAAT \v:w (13 ! 2.2K ¢ 100K 2.2K 100K 2.2K §3.3K ¢ 82K $ATOK 443 ®485 R490 e
m | owo o063 o L ose Lose 056 \22.5 <68K ;\umx
A
"g';i; RS08 ) DITLLATS :512':
082} 4w 4Ty . Dlps
3V vew Yz W !
D169,
A
RAT3 — DIgG| DO Dy
100% ] N RS RASS
A 100K S 10K
lead S
VBVJ SHORY SUSTAIN CIRCUNT DJ/yl\Z
Z D90 4 FOR PERC. PATTERN ™
AUTO MUTE L
TRIGGER L stV 5 R4S Dﬂiw&i
PIANO A.S.R. SUITAR A.S.R, PARPSIGHORD BANUO A.S.R. Q ags 220K e puaED R‘\S?RA i
+27V TRIGGER TRIGGER ALR, TRIG. R538 TRIGGER 100KS 100K TRIGGER FROM 07100\( 10K
At Qs F.M.L0G\C BOARD
%RSBS %RSBS RSA42 t
E 100K x 100K SHORT SUSTAIN Q8s
ont 7 o2 r BUSS FROM P32-8
\ /%0 R539 RS33 $RS35
RS04 RE3T RS540 56K t
R530 2 RS31 330K¢ 2.2K
o RS23 ALY y
15K S 15K RS34
=ong o - | o - 100K
| et pra Y P QSY;E/ oo lecd
| é=v RS0S ; A-S.R. LONG | SUSTAIN| CKT,
100K SHORT/LONG
4 3 SUSTAIN GATE
RIGHT HAND |
QUTPUT oty
AMPLIFIER *
VIBRA ¥
BANUO
GUITAR
HARPSIC
150 PIAND A
470p% -
C45{ R518
1845 IK
" iRsrs
10K
®
R528 )
@ Fse To 2K t <
ATK PREAMP R529 /_}7
RSI3LRE92 RSV 100K
56KSEGK 47K
-
+ ®
® &
+2TV
AUTO MUTE CIRCWT
RESG
100n - W
RE46 RSSSJ
5¢
RS453 130k, ok | cac3 20
1ox BWET 01 8 blt=]
% o 0 DELAYED \IB.
eV 5%
R INPUT ON T.0.EG. BD|
Q104 47K CONTINUOUS VOICE TRIGGER
+iay
TYPE 148 OP AMP 0 ViB. CUTOuY s27
ASIA-053581 INPUT ON T.0.F.6. B0,
os KENSWITCH COMMON RT3 REB4
TO P32-5 22K DS 100K
A
‘? Toaes VIBRATO 0SC,
hg hige]-0056+5 STOP/START CONTROL can
Tolgs
TRIGGER ¢
Toace 2Ty
Ok
@98 a3 RS60% RSG! P
R553 | R554 RESD = 1ox T
180K 180K 180K
i aw Yaw e w @
AR N PERC. A.5.R. TRIGBER
RSeo fSEE
PERC, 220k Rsol| c413
ASR. W | QL
H ane
g sate s =& To
® Q . 100K .o
R58Y
PERC, —ox
AUTD MUTE DUTPUT SLAMP

4




A.5. R, RHYTHM VOICE ¢ FM.1L06IC PROGRAMMING

NOTE:
D PIAND S5uS
ACCORDION LADDER FILTER FUNCTIONS MARKED (RMY.) CONNECT TO RHYTHM . 138 08 FnB
ThTER ey VOICE BD. REF. R501-060S6T.
= FLUTE FATER FUNGTIONS MARKED (F.M.) CONNECT TO EM. FM. PIANO ADD (F.M) ¢—1—
R42S R43} LOGIC BD. REF. RS0I-0GOSTS. o140 D(39
2Tk FALN
+27V R43T W (F.M) &——K
R432 N RSBB 0141
TO D247
225 LS 5.6K 100K
:::(Z‘ ca2t R433 ‘._ Qe CYMBAL DEFEAT (RHY) ¢—s—| '
B 5.6% Dia4 D142 |30 T2es
F.M, BANJO ADD (F.M)
can e caze cazs] caze DI4S D143
15x 102246 | T22.8 T8 T‘Z“’/;;‘“‘ R438 RHYTHM GUITAR DEFEAT
a7 ® 12K P32 # .M. FIANO ADD (EM.) D48
RA2TSRAZ8| S RA29.RA30 g D‘L% SNARE DRL
RA3S { ADDT0 RWY
i”oﬂ_ Emm S LU T DiaT OIS0 aIGE BD
® l——H 2 -T% SD¢,St6 GATE ¢ DIVIDER BD. DK’—l A
5l e REF. G501-060143 4 TO BTN
1 T3 | SFT ‘KL—I Di5s
|7—-1—{ ! DI5 K—r
ACCORDION e @ 1 5 & ACCENT DEFEAT (RHY.§ F.M) &— K ;
fa A} DIs2 D154
Loass 5y 20D ey B =
Gaaq ! ELEC. GUITAR ADD(F M) ¢—4 DISS DI5T
BANAO RABY  R4B4 5.5 | TO (1811 i 1 ,__k)_l
220K VK 25V | OM LONG/SHORT HORT SUS’ 8] D156
1 suSTAIN GATE ‘_:‘{Iﬂ_‘ S USTAIN BUSS ; R A
RA8s TO VOILE TRIG. 1 9 —L—# R KEYSWITCH COMMON o
CKT's -=d 5
160
D‘LISS _K}_
! rag8 |, DA03 R493 M v Blat
RACZ RACI S RATO ¢ RATH SO, D104 DIOT 10K FLUTE A.S.R. BUSS e
2.2K100 3 X A K AT < —4
K56k 2.2K S3.3K S B2K $4TOK caas rags N Riso oo ot DI&3
3 2245 S 68K 106K 3 f
seoe2 0% = Ak SNARE CYMBAL DEFEAT (RHY. ¢ FM) ¢——4—1——1—+—1—1
DST1c478) RS20 DG4
&TATes P ies ToneTs
I 09847 Ve D105 e
‘ M D163 D166
< D68 —
DIG7 v270
RATS - DiG | owo gy Di6S 0 5
1
oo ) RA%A S RADS ACCORDIAN A.S.R. BUSS K-
<+ 100K < 0K DITO iy
77 CLAVE ADD, SNARE CYM. DEFEAT (RKY.) A
SHORY SUSTAIN CIRCUAT Dyz DTz Ki—
EOR PERG. PRTTERN K - ¥ ‘
a oIT3
\2TV 8o R451 D,\lL;i DId4 Dii4 i DiTe To v2ss
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LOCATED ON CONTROL PANEL REF. D501-060

NOTES "
I ALL RESISTORS ARE YW 5% JNLESS OTHLRISE PECIFIED.
2, SELECT NPN TRANSISTORS PER $423- AS INDI\CATED.

2. D.C. VOLTAGE MEASURMENTS TAKEN WITH A VOLTMETER (20,400
O PER VOLT OR HIGHER ) FROM FPOINT INDICATED 10 GROUND.

4. QG 7 G99, 49T ¢ QI0O0, QI01E 10T, Q1024 Q106 MUST BE MATCHED

FOR BASE-EMITTER DROP PER SG27.

5. TWO GROUND SYSTEMS DESIGNATED AS FOLLDWS |
7 - PREAMP GROUND FOR SWITLHING CIRLLYTS,
e PREAMP GROUND FOR SIGNAL CIRZUATS.

6. Y-REFERS TO COMPOMENTS LOCATED ON THE FM.L0GIC B,
1ZIW owLy

RELEASED

Ord. No. RN 50
Date 113 T4

RECORD OF CHANGE
& Ratz, R443, RAaT,RAAS,
[R454,R455, R4 60, Réc:, Rec]
[Rec8,RATT, RAB2 ¢ R4BZ
WERE 2.210. RS0e THRY
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15 35V, CABS WS :001uf
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e
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B EQY- Iz 17 R NOTED T
SUPERSEDES.

R [050r060693Y |
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[RHYTHM GRAY

— BO0T FIFTH CONTROL

TOQTE PLAYED DEY, TO
FHYTHM 8 R.H. BDS.GREEN NG

O ®msz213 _ O
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PD

NC
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BEY SELECTOR E-B® ORANGE
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B0.)

JUMPE

WHITE - CABLE  JUMPER

F42 GREEN
G*33 GRAY
D39 HED FROM. NOTE BUFFERS ON

B36 LT.GAN :

Bab oMV | GATE DIV, BO. REF. C501-060143
ML,

HK5:10 WHITE

HS7 BLOE

PS4 ORANGE

BEYSEIECIOR C~GPVIOLET

FEYSELECTUR A<EYBED™

eofsful™ -

S OEPWIN]—|
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£*4p BROTON.

DP40-0HANGE | FROM NOTE BUFFERS.ON GATE
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;Im | rof —

e e R i

HEY-SELECTOR F=B YELLOU)
BEY SETECTOR TFAY BROUIN

O

RHYTHM GUITRR DEFEAT ~—
PIANQ ADD (R:M. BD.Y BLACK

POP-ROCK
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HAWAIIAN PZ-3
WHITE

COUNTHY. P2-1_BROWN
R

80186 ON RHYTHM BO.

SWITCHED £27V T0.Q1B5 1
LT.GREEN. =

FROM COLLECTOR @22
{RHYTHM BD) LT GHEEN

FROM FUN BASS —=
CANCEL SW. PINHK

—
o
r

[
L.
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— MINOR BAR TULCH
STRIP-BRALIN
BITRTTRHYTHM
. BOYBLACK
l’ ¢ 25V BLK/BED
| FFﬂMK"ZZ 1
l : NC—)
o “TUMPER o
L,
. -~
N.C T_ =»_j= I ¥27V VIOLET 22
o N.C.
+5V (FEM HEYSWITCH
L= COMIVION ). PINK *22
NiC—e=
A2 CHT.(RHYTHM PINK L_"”" BASS GUITAR THIG.
B0.Y GRAY 2z | (RHYTHM BD.) RED
"GREEN “ATCENT DEFEAT (R.H. BD) QRANGE
JUMPER - RED R®RH.BD) —‘L T
e -~ SNARE CYMBAL DEFEAT | R.H.BD. YELLOW
ELECTHIC GUITAR. ADD (RLH.BD BLUE
o =t Bl signaL outPuT TO BALANCE
. ORGAN. ———— = FOT. SING.COND.SHLD..
UITAR. DEFEAT (H-H.BD.] VIOLET
D (R:H. BD.) BLACK ELECIRIC GUITAR TRIG.
T_ HEHYTHM BD. VIQLET
P-ROCK T T
2-5 GREEN ENTBANJO TRIG. { RHYTHM BD) WHITE
§ o}
5] = FM_BANTO.ADD { R.H.BD.) .PINK (
AHYTHM GUITAR TRIG.
_{RHYTHM BOJLT. GREEN
i EEO EM PIANC ADD (R.H.BD.) BROWN
At B v i 0] AN
RHLMBA P33 ORANGE "
[ ¥22V 0BANGE 22
185
D.
- l_— POLHA P37 VIOLET
= DAMP TRIG. (RHYTHM BD.) RED
PREAMP GND
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—2
o =— EMPIANOTRIG.(RHYTHM BD) YELIOW
=—— CONTINUOUS PIAND P4+ BIUE
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T o
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— DIXIELAND Pl-c BLUE

REF: F.M.LOGIC BD.SCHEM. ROS01-10CT79.

RELEASED

Ord. No. CWV /6,872

Date 1/ 12 [7e
RECORD OF CHANGE

(A) ADRDED WHITE CBL

JUMPER.

CNAT378 711277 DRE

DATEIO_S_,]‘ IWN'D-PERLE lcwn‘

IAPEB&- MS DWN.SCALE

USEDON 71y |PARTNAME =1y M TOGTC.

o [N T _Gr [ con_ [ _Fav. | oea. | EPT. REQ. PIN WIRING DIRGRAM
>l 5 1 I | YL FTYW | FiNiSH BMBOR-12IW -1 GR. NoTE IT.

A e T A e R T Sl St DD A OO SO MOMT 2 [NEXT ASSEM. sueensenes

TO WHOM THEY ARE SENT. NO DRAWINGS, SPECIFICATIONS OR OTHER DATA BELONGING TO THE BALDWIN FAND & ORGAN CO.

WHICH MAY BE FURMISHED TO MANUFACTURERS OR OTHERS FOR ANY PURPOGE ARE TO BE AEGARDED §Y IMPLICATION OR. m"

OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER OR AMY OTHER PERBON OR CORPORATION OR CONVEYING ANY MIGHTE

UNLESS OTHEAWISE SPECIFIED TOLERANCES ARE: DECIMAL *.006 FRACTIONAL *.015 ANGLE *1/7

s onaan 20, | D (0501100945 [A
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KEY SELECTOR SWITCHES
833 534 5358

1
NOTES:

1. DC. VOLTAGE MEASUREMENTS TAKEN WITH A VOLTMETER
{20,000 Q. PER YOLT OR HIGHEK) FROM POINT INDICATED TO GROUND.
2 ALL RESISTORS ARE M W 5% UNLESS OTHERWISE SPECIFIED,

LOCATED IN_ KEY.
SELECTOR KEYCAP

SEE DWG C501-06033
F B

D-A® -3 F-B
LIE
a0

OR COMPLET
TP INFORMATION
|

T
{ !
1 |
! |
| 4 SELECT R2)3 PER S709. ‘
| 5 1C3 THRU i § 211 AS14--060021 HEX INYERTER TYPE 7405,

6 IC20 IS TRANSISTOR ARRAY G NPN ASi4-0&3227. |
| 7. IC22: AB4-O8B464, QUAD 2 INPUT NAND TYPE 7403, |
| I
‘ |

3. SELECT NPN TRANSISTORS PER $-423—AS INDICATED.
SELECYTION RANGE 2200 TO 10K.

8 ICIT: AS14-OS4489, DUAL JK FLIF FLOP TYPE T4107
2. IC 23! AS4-08946S, 2 INFUT NOR GATE TYPE 7402.
0. IC 242 ASI4-053463, 2 INPUT NAND GATE TYPE 7400,
. IC28 § 2G: ASA-063RB2, 3 INPUT NAND GATE. TYPE 7412,
2. TWO GROUND SYSTEMS DESIGNATED AS:

L GENERAL GROUND FOR SWITCHING CIRCUITS.

rH PREAMP GROUND FOR SIGNAL CRCLUITS,

=
Lz
g
89950 59
q 8 2= 5 923 I3
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T
T
eTER f FM. GATE KEYSWITCHES REF BSOI-06OI32. !
.ATED TO GROUND. ‘ kSt KS2 KS3 KS: K55 KSG Ksz K58 KSE kS0 KSR KS2 Ksi3 r
SPECIFIED, | +BY. ¢ o D o) E F [ ) & A N 3 C
eo. J
TO 10K, !
YPE 7408, | o ‘
7403, | J
14107, i .
102 | | ‘
7400, »
42,
| = v vov Y ¥ v v v v | -
| cz AZ E7 4 A4 E6 (=3 A E4 i Al £ C20I-.4Taf35¢%  Qua
b | Qso +
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SNARE CYMBAL DE! 00K, RHYTHM GUITAR v 11
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68K o W rwyTHM B ¥ .
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N S ¥ o “
£ Pia -
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Ro1C JUMPERED TO DAMD _CONTROL. °
1OOK BASE OF Q7\- g
H
R233 z
4 1:17‘1 4 [L-13 H
. FM_PIANG é’”
R282 4
- Ty L4 RHYTHM QUITAR
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1ce0 Y Dag
rO0G- - IE SDO-—— - : wR |
§ i i PIANO SUSTRIN 2
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L WA, P “TRICEER _AME
| ! HOTE PLAVED. W AT = TRIGCER AWE
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s TN : 1 » 70 %N BD 5ok DB FROM RWTHM BD
! R2SS
I Ress b R254 4K
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| j oo e cn e
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ELECTRC GUITAR e
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] reAL) [RE7EsSK
Mt A(AD) $mgmemar .
AA—4 B(ES
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— | DB | DO | TBeD B | P22 F @
) i i i
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S e ' +5Y. BASS GUITAR TRiG: FROM RUYTHM Bh SEVENTH R300
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A Rok Dlut
DS : 35k p )
i — ] Y% 1_( ® i +27
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RELEASED
O No. CN/6872
Dt 4z
RECORD OF CHANGE
GND ON QT2 WAS
CN.IT124 29777 DRB
REVISED M
H STRIP CV\T ADBED
R0, RDBL (,1441
C728 WAS O
C.N.TTRT8 51777 ORe)

CONNECTE

WITH ®. R’L‘L’L wns 10K

R208 § R30P

23K DELETED D'L(pS

ADDED D79 .

CONNE(_TEB PIND§ I
..

c N 1378 62571 0RB
_)RSW was &.7H

R22 WiAs 470 H
C 18,056 pp 3-18-78

RS I RZBG ‘m >RLIB
20l 4T3 g5a M Sum SN RHYTH GUITAR FLT®R
¥ D40 D
S 4 =
3 ceoo ar ~.
~ » L35 R22M- 81 Das 27V,
o 100K 190K, * Ll
RAYTHM GUITAR = D42 DaG
IGGER AME L € . R23s
= Lol "'_' 330K co0z
Ree7 | *34¥ 4 ¢ );‘ 'i
>4.,K b
RUYTUM GUITAR d
RZ25 g?l PIORE SRS s
P+ 3 2 150K
- R226-100K é L 'S L20o3
. + |4 0
NTROC %228 g Rz2e HCTHN OUTR S LY
“"E_\M RYTH BD (& b
= 2357 — g
~ KEY RELEASE 3
DAMP CONTROL ©
H
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4 R233 z
100K 13
. F.M_PIANO ADD BUSS D232
W
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+2 TNy i;%"p_ B RHYTHM GUITAR
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{e] R
L&MW Teeesd ° Y "
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43 Q56 g D33
v —Em AN
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= WA
SV
Yo RoB Y
R220 4R f
R Ao
_______ { + 5V,
[MiNoR Touck sTripl ! o8 Y0215, R&>77 R928
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= SCH‘MQTE: R5Q1-100779 ~ WIR. DIAG, DT D1 - DDD 45
WisSE SPEC!]
3 ALl CAPACITONS ARE IN MICROFABAD UNLESS OTHERWIS SPECJFAED CAPACITORS MARKED C ARE CERAMIC
4 LC.3THRU 1482 : A514-06002]

1.C 20 1A0E 4 -063227

1.C.255 26 :AQEI4-06333T
5. SELECTED TRANNSISTOHS ARE 355,060,362 Q64
¢ SELECT R2!9 PEH 5709, SELECTION RANGE 2200,TO JOK.
T FiNAL ASSY. MUST INCLJDE PART NO. ROSDD-iHR227SA,

AELEASTS
< a0 CN 17,984
7:7.78

A REVIED PER ART

cn \a,\'sa 10-31-78 E3L

[~ x 53134-G SOLDER -1 AON

Yoo T x S184 -3 SOLDER- DIP

TLEIIXT [ 5137-4 WIRE *22 BARE CU

L7 H

Zpe. I 5234-35-105-2 | CAPACITOR TANT 35V 20% o
G5 1.1 $294-35-474-1 I I35V 0% 47
X8 7 | 5205-153 CAPATIOR CERAIMIC 015wt
T 218-502 4 it n .05 awt
6z 4 S5205-203 : I I J02 wf
UL 5205-47 1 ! [ 1 470FF o
Ten T, J

s | | 5232-01-274 ..
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5 G232-01: 273_. |
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ez, 2_| 5232-01:183
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£232:01-10% |
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$232-01-122___1 il N LTy J—

5232-01-153 i N -
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_5233-155" L1 SR | i § Auovuou V9. ¥ .4 I

- 5238-331 !

—SzaEZl) !

1 T5e50- XXX T TRES] 5TGR_T/4 W 5’/0‘SEEECJ"

52505108 . [T S V N 1.7
SZeU-824 1 1 S § Sy § S - V40 8 2 P
___SZ80-G84 L 1. GBDK
S0-47% i T Rt § Rt Tl 7o & 2 vl B
FT 25 A8 . 1 AL .. 1L __ 330K __
Sz50- 188 0. .. __1___ IBOK
S250-159 . B VO TR
S250-109 . "I

$Z50-8Z3

_...5250- 683

- 5250 !DZ
CTASGT059127. N i B
THSNT-059 125 T RIAMNERTIIN WAFER BT ANGIEG
A514-063882 TC.3 INPUT NAND GATE -
A514-059463 1.C.2 INPUT NAND GATE
| 4514-053465 L I.C. 2 INPUT NOR GATE
1A514:0549489 TI.C.DUAL TK FLIPFLOP -
A514-059444 __ [T'C.GUAD 2 INPUT NAND GNTE .
“LE514-03227 II.C. TRRN’"TSTDB‘ME‘N.EBL' ~
1.A514-06002) 1 I.C.HEX INVERTER - T
A514-044310 TRANSISTOR PNP S M. SIGNAL
fA512-033338 [ TRANSISTOR NPN S -
- - [A514-042731. DIODE MEDIGM VOLTAGE ™
£l 1. 80505-102578 BD.EM LOGIC-RIVETED.
PAAT NO_ P

Y

T MAME
THSSY FM.LOGIC BD.

¥

IR

7 =4 T
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s
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'm psoo-1029 72 [A
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IDONAD

NOTES
| REFERENCE SCHEMATIC R50I-100779 - WiR. DIAG, 1O D' -
2 ALL RS TORERFPE M6y 5% UNLESS OTHERWISE SPECIFIED,

BLL CAPACITORS ARE 1N MiCZIFASAC URILESE OTF

4 L.C.3THRY 14921 : A514-06002]
1.c 20 120514 -063227
I.C.22 15054 -053464
L.C.17 :60514-054489%
I.C. 23 ADSI6-059465
I.C.24 1A0HI4-059463
1.C.254 26 :A0514-063882
5. SELECTED TRANSISTORS ARE 055,060,362 1064
& SELECT R219 PER $709, SELECTION RANGE 22010 10K
7 FINAL ASSY. MUST INCLUDE PART NO. ROS00 - 100 /b

g = bg
2 —
=B g
2 3-2.2
B3040 1.
-2 9E-
el 2]
2 A
C o8
gl! 9
4-180
C, 0
q 115
1 i
[o} &
0 %0
40
-l
3
4§-10
GF2;
2 R
a3~ B0,
M K
248-10} 24
-fOK
2§48 & |
| G
5-83 52
v 1
% - @
™

WISE SPECIFIED, CAPACITORS MARKED C ARE cERAMIC

RELEASED

Ort. No. CHY /872
Date 7 1217

RECORD OF CHANGE
(& RELOCATED Q77 PER

CN.IT174 241777 DRB

B REVISED TO
SEPARATE DGO FROM

RT7T WAS IOK, R3DS
RO WERE 335K,
CH 171862271 DRB

53134-¢ SOLDER -IRON
Sisa-3 SOLDER- DIP
_5D37-4 . wrmr_*zzanm-:cu s

- ,LHYHLJ TOH TANT 35V Z207%

Tacf —

TT3av 10%.Lqut

!3‘\
s
|

t o8 L3 S237-U1-72%
ol T 1 5232-01-184
P8t 2 ] CYAI) P K3 S|
55 I 3 1 5232-01-104
TR S732-01-273
[ 1371 °5232-01-223
52 SZ732-0k {53
ot L_1.5232:01-123
P50 T 5 1523701103
Fa2 1 1 1.5232-D1-822
g 11" 7528201-472 __
g7 1 3201 Z7Z 1
463 | 5232-D1-122
a5 | 2 5232-01-153 -
2|1t S239-185 . AESISOA 1
= 573915 1
479 S22 331 Tap
T oAl i
I 155750 -TDOAT
1 SZ50- XXX RESIETUR 173 W _5%6 SELFCT
—S250-105 e | e | MOVl U/ i
SO=BZ% T IT i BZOR.
G M s G =y
1T 1 TR ~
b ¢ e T Y Te o P
S U ¥ 180K
- — ™ 11 (150K ]
e T Vo 27 - T g T et T i | R T Yo ¥ Sl |
c3 5250823 7 1T 11 11 BZH.

Z
]
=z " -
i ; —
1z —4 _ASn7-US3125; TRONNERTTON WAFER BT ANGIE &~ .
11 Z. 1A514-063882 {LC. 3INPUT NAND GATE. ..o 3
10 © 1 | A514-053463 1.C.2 INPUT NAND GATE
o 1 [AS18-0594G5. . _]T1.C. ZINPUT NOR GATE
EB T {A5I9-054%89 “II.CDURLTR ALIPFOP ~— " ——
[ 7 | 1 1A513-058444  [T.C.GLAD.ZINPUT NAND GATE = -
G| FSI9063227 _ [TC TRANSISTON ARRAY GNP ———
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4 TG |A518-08431G TRANSISTOR PNP S M. SIGNAL 1
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= LC5IC-RIVETED
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2 147 20 e e AP 0 1ot g o ERXFT Y2 ~d T
., et TIOMS AR CONEIDENY 1AL AN ARE 3O NEXT ASSEM T
| e’ 1R bs0c-100766 |6
" ANG.E * CINCINNATI, OHIO H !
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UP BLACK

l-é 8 7 & % 4321
9 PIN KONEKTCON

EXPR ON -
XPRESS| GREEN { ! NQC
CONTROL T
(REF. SCHEMATIC RED Ll \
C501~060320) DOWN Y \
\: ! T0O
+ 27V FROM V'OLET. > EXP
POWER SUPPLY PEDAL
: 3
1 \_@
TO NOISE WHT./GREEN o
SUPPRESSOR ON
AMPLIFIER
& =
NC NC NC NC
| -
DATE DWN. '
. 9-18-74 | RoBe kts
< PRINT ~ CIN. GR. co
DISTRIBUTION S
A
OuUTPUT TO ?52?%?%?& k';LELssNT.I NO DRACJVSINAGRSE, SPECIFICATI

—<

POWER AMPLIFIER

WHICH MAY BE FURNISHED TO MANUFACTURERS OR Q
OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER
OR PERMISSION TO MANUFACTURE, USE OR SELL ANY

UNLESS OTHERWISE SPECIFIED TOLERANCE




ORANGE RELEASED
VIOLET Tezv Ord. No. R.N. ¢50
> .+ 27V Date |/ i,/ 74
- ot RHYTHM IN. RECORD OF CHANGE
. RIGHT HAND IN. AJREDRAWN -
- BLACK . NO CN,  H.C.R. 9-18-74
v LEFT HAND IN. —
—— HIGH LEVEL , .
3 DLACK GND. B REMOVED UNNET -
ESSARY WIRING
CN./ 7864 324/75 WB
SIGNAL GND.
C
— ] APP'D. DWN.SCALE [ USED ON PART NAME
BERTS - Tt FULL MOD. I2i PREAMP BoOARD
il CON. FAY. DEQ. | EP.T. REQ. " PIN WIRING DIAGRAM
_ X X FINSH | BMZp3-121- 10 GR [oTE IT.
ARE CONFIDENTIAL AND ARE NOT T0 BE DISCLOED T0 ANY PERSONS DI A YA SotE  [NEXT ASSEM.  — | SUPERSEDES B5p | - 06044 &
NGS, SPECIFICATIONS OR OTHER DATA BELONGING TO THE BALDWIN PIANO & ORGAN CO. YR
FACTURERS OR OTHERS FOR ANY PURPOSE ARE TO BE REGARDED BY IMPLICATION OR | BEV.
A SRS T vt o wa S | BALDWIN PIANO
- & ORGAN CO. B|s0i1- ocosas|B
ED TOLERANCES ARE: DECIMAL *..005 FRACTIONAL * 015 ANGLE * 1/2° CINCINNATI, OHIO
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SIGNAL GROUND -)—o—rE

() +2TY

- . , ch
R.M. BD. INPUT -p—L{ 3 ®
7+ _ Tes \ /a2 | Ru 5.
T4‘(09§ 3.9K 50V
+27V.T0 RH. BD. 4] o1 ' +
+22V 70 R.H.BD. € 4T0e% o g ::‘29
39K oK
AN
¢S ¢e R10O
IZ}— ——“25 . ATes 4Tes -~ °;°$ 390
Ive 3%F e -394
H—t oy | D2 INPUT FRO
RHYTHM 4F M INPUT 4D RECORDER
F:OM BAtAN(:‘E POT. 777 c\ve (WHERE APPL
REF. C501- 06031, /;[;.003345
R20 p3
180K R2\
VYo 56K
\I2W
Gle | L NOISE_EL
aTes| aTes A
+— ——
D4 D5 J- % R32
— DK S‘EZ 22K
R26 1% - =33
R23 R241% Q4 180K V/ZW 0K
00n 2. TKIY2wW BLACK
+2TV ® R2T i P4
K S504% __C'ZO%ﬁ 2K :: é | PLuG
m . 2
™ 7gev | Lt | 1% |4 @ G
+
R25 w2
GREEN [
/J; 4.1 RED l
+
+22N pony
SOURCE) ~ — — — — — —
¢ ) "— EXP 1 Ray "
| CONTROL | up ! 3 NOTES -
| R28 T GREEM 3 (5)| SOCKET RUIES.
Vol . SELECT NPN TRANSISTORS |
I SOKTDOWN' RED © BLACK ] -
| T 2. BR\DGE DIODES DY, D2, D4 ¢
: LOCATED ON EXP ll STATIC GND. 3. ALL RESISTORS ARE /4™
| CONTROL ASSY. | FOR EXF. PEDAL 4. D.C. VOLTAGE MEASURMEN

VOLT OR HIGHER) FROM

DATE |-14.74 |OWM.D DIEHL
PRINT CIN. QR

LAST USED| ostmsumon S
R NhRETo AL TN A GORPICR
L viv.x mw«"’u’mmw uu‘
a6 OR PRRMISSION TO MANUFACTURE, USE OR SILL .

D6 UNLEBS OTHERWISE SPECIMED TOLEM




T
8K

®

Pia
PL

Jl4

(V-]
4T0p%

Q2

RO
12K

R10O
320a

ue

4
Sy SOCKET

3
BLACK

G GND.
AP PEDAL

cn
Ril  5.%
3.9K 50V

> QUTPUT 70 CASSETTE RECORDER
AUA. INPUT (WHERE APPLICABLE)

PREAMP QUTPUTY
TO0 POWER AMP.

ANPUT FROM CASSETTE

RECORDER EARPHONE JACK
(WHERE APPLICABLE)

NOISE ELIMINATOR

y . > 2TV
sz o

22K
Qs

R34

10 '/ZW. TO NOISE SUPPRESSOR

CKT. ON POWER AME BD.

+_|. cee
-~ <

i0as

50V

R30

c23
.00 &

NOTES:
). SELECT NPN TRANSISTORS PER $422- AS INDICATED.
2. BR\DGE DIODES D1, D2,D4 4 DS PER $440-1.
3. ALL RES\STORS ARE 1/4W  UNLESS OTHERWISE SPECIFIED.

4. D.C. VOLTAGE MEASURMENTS TAKEN WITH A VOLTMETER (20,000 OHM PER
VOLT OR HIGHER) FROM POINT INDICATED TO GROUND.

Oord. No. RN.650
Date 1 131 17/
RECORD OF CHANGE

W RA& WAS B2 K RESISTOR
C N 15,760 MSe 2-27-74

R2Z WAS 27K
CNOTNE. 27T RM

® peELeTED c2)
N, 11884 3/24/75 WB

(D) REVISED NOTE 3
REVISED ¢\, & ¢\
CNATAGL (- 2-78 RMM

] DATE \?,“'74 MD‘D\EHL CH'D. mak' w USED ON PART NAME
] oml [ om | o!:u. FA DeG_ | EP.T. E"‘J}&'— PREAMP SCHEMATIC
\AST USED|cormemon [ 5 | I [38\-\8H S8¢L [FaH BM503-121-10 R NOTED M
CRAS it \TO0 A ORI A0 AR T o 34 O A PR DT T ol | NEXT ABSEM. SUPERSEDES
TEZR | s Ay B ARERAD TO LT ASTUREAS OB OTHEIS, FOR A Pl 0 ae REAAAGED BY AaPLICATION O BALDWIN PIANO —
a6 O P EBooH 10 AP ACTURS, B O SuLL TR PAYIITED BATION, THAT MAY W A7 WAY 68 FRBATRD THIRTO, & ORGAN CO. C 50‘_060320 )
e UNLESS OTHERWISE SPECIRED TOLEAANCES ANE: DECAMAL £. 008 PRACTIONAL £ 218 ANGLE 5.4 CINCINNATI, OMIO ‘ D




loe 2 [EF, —amtm

NOTES:
. TRANSISTORS ARE NPN SILICON EXCEPT QG WHICH 1S PNP. Q1,02 ¢ Q@3 SELECTED

PER S429-7. Q4 SELECTED PER 5429-2.
2.SELECT DiOoDES DI, D2, D¢ D5 PER S440-1i.
3. REFERENCE PiIN WIRING DiAGRAM BSOI- 060448.
4.REFERENCE SCHEMATIC C501-060320.
S.TINAL ASSEMBLY MUST INCLUDE LABEL MARKED 500-060447

LEGEND:

E~- DENOTES ELECTROLYTIC CAPACITOR.
C- DENOTES CERAMIC CAPACITOR.

RELEASED
Ond. No.R.N.CS0

Date it /1c/74
RECORD OF CHANGE
Eournqmu | oF IT. 29

AODED IT. 44
c N 15714 M.S. 2-4-73
[BJADPED | 150K R&s. IT10)

QT'Y. OF IT. 23 wAS 2
. N 15760 M8, 2-27-74

(CJREDRAWN - CHANGED
FROM "B* To "C™ & Fren
FuLL %128 TO 2Xx S+3 €,

No C.N. H.c.B. D9-iF-74
® R27 WAS 2.7
CNLTIB T-4-77 RW
E)DELETED C2/ /136
45| [ |s3233-o000102 RESISTOR _I/2W 0% 1K CN. 17864 3/2475WD
44| | | AoBi4-044910 TRANSISTOR, PNP SiLIcON (F) RENSED pwounm.wnmpw
43 | X_| s3ie4-0oocom SoLper (D1P) Ree, R AL LR
4z | X [s3134-coowz SoLpER (IRON)
41 BOS07-04112 MINIPOT, 100K LINEAR
40 Ay ST IONN L AT T T .
El & [ AOSI4 -033238 TRANSISTOR, NPN SILICON
38 | L | AOBI4 - 0427 DiopE, MEDIUM VOLTAGE
371 1 |5321 - 050500 CApPACITOR ELECT. S500ut SOV
2 ‘
25 1| {s3z0 - 050050 Somf S0V
A4 .1 {53z - 050010 1omf 50V
331 2 {53201 - 50008 CAPACITOR ELECT. Suf 50V
321 | 93232 -001058 CAPACITOR, MYLAR 1.0.f
31} 2 53232 -001394 CAPACITOR MYLAR, .39.uf
30 | [s2232-00104 CAPACITOR MYLAR .10 uf
79 ' | |S3232 -0nia3e CAPACITOR, MYLAR, 0033 uf
28] | |53205-00002 CAPACITOR, CER. .00 f
27| & |53205-00047) CAPALITOR, CER. 470Pf
26| 5 SA205-000470 CAPACITOR, CER. 47 pf
751t |o3es0- ounmas RESISTOR 'Yaw 5% 390K
24| - 224 120K
234 1 - Q0022 [=Y4 8
2]z -000HR3 LBK
HEN -0 SeK
ol -0o0473 47K
2 | - 000393 39K
'8 \ - 00O 33K
712 e 22K
16 |1 - 0154 150K
1501 -000103 oK
4 11 - OCEB2 N1
'3 | -osse EXAS
12312 - o472 4. 7K,
13 -ora 3.9k
10
E] | -000222. 2.2K
8 1 - 000122 1. 2K
7 2 -Qpoioz | K
& i - QOB 39040
5 | {83250 -000l0| RESISTOR 4w 5% 100
4 | | |s3233-~-000100 RESISTOR Y2 w 10% ‘0N
3 | 2 [s3252 ~00274/ RESISTOR Yaw 1% 2.74K
2 | 2 |s»2s52 -3 ResisTorR 'Yew 1% 182K
1 | | BOSOS- 060446 PREAMP B'D. RIVETED
\Ten|Recd]  ParT Ne PARY NaMe
D)«m@:_ﬁ.ﬂb DWN. RTS CHD. e APP'D. l—clizgdmmlooz f PART NAME .
P o_z.M T ﬂMMwm _4 n__uz.hmm_»_.\ !_%. m_w_ oEa. | m.mm.r 1 =2 REG. _so_o..N_a ED ASSyr PREAMP
T oy (A MNP L= SR e WL

PETURMED TO I7. ALL SPECIFICATIONS ARE CONFIDENTIAL AN ARE NOT 70 BE DISCLOSED TO ANY PERSONS OTHER THAN THOSE

NEXT ASSEM. D003 - QGO

481 ﬁw%mzmmbm”ﬂhbb:OnOi# B

SRS EE R RN IRARITERNGRT | BALDWIN PIANO
v & ORGAN CO. C lo500-06¢0447) ¢
UNLESS OTHERWISE SPECIFIED TOLEAANCES ARE: DECIMAL £, 005 FWACTIONAL & 015 ANGLE & 12> CINCINNATI, OHIO
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NOTES: RELEASED
L HIGH LEVEL GND. I. FOR CALIBRATION PROCEDURE REF. C501-{00455. 0
= HIGH FREQ OUT Py7 2.REFERENCE SCHEMATIC C50I-100455. u“zo.m\z\..cwm\Ww
3. SELECT NPN TRANSISTORS PER $429- AS INDICATED.
NOTE® ALL FUSE WIRE 4 Q7¢{ QI ARE ITEM 6, Q3¢ Q6 ARE ITEMS. QB8 15 {TEM 4. RECORD OF CHANGE
MUST BE STRAIGHT §2,Q4£Q5 ARE ITEM3. Q115 ITEM 2.
—LOW LEVEL GNO. 5. CAPACITORS MARKED WITH"E” § POLARITY §iGN ARE ELECTROLYTI(
- = - CAPACITORS MARKED WITH"M” ARE MYLAR. ALL CAPACITOR
¥ gy VALUES ARE IN MICROFARAD UNLESS NOTED OTHERWISE.
=56 0 (FUSE WIRED € FINAL ASSY. TO INCLUDE PART NO.0500-1029T5_ .
7. Q2 1S MOUNTED BETWEEN HEAT SINKS (JTEMS 464 47), CENTER
TRANSISTOR SO AS TO PREVENT THE TRANSISTOR CASE FROM
RESTING ON EITHER ONE OF THE HEAT SINK SURFACES.
Ry _ IS ) B.ATEM &1 MUST BE ATTACHED TO THE COPPER SIDE OF THE BOARD,
O . .“ TS M FLUSH WITH THE INDICATED ROARD EDGE.
|
; > 9, Y Q] ] S &7 | KZAR-0102SS TAVE 3/47 SCOTCH ELECTRICAL
oy o W 60| X [Azas-100021  [GLUE L WOT MELT __ X:39
o e 59| X [53134-6 SOLDER 71RON)
XKM. 58l X [siea-3 SOLDER (PID®
= Qo 57| %X [5i%6-4 SLEEVING
K o S - =i me 56| X [A51%-033375 FUSE W IRE
O o q = wa 55| | |A517-039382 CAPACITOR ELECT __25uf@ 50V
®@% S a @v TW. 54| % |5224- WIRE #22 SOLID
> T w q_,_ D d 53] X [A2a0-016587 SILICON COMPOUND
0 0 qunw 52 4 |52227-6-8 sCPL SCR#6RH TYPE A 2" LG
o« TSW "SI | « |A244-047994 SHOULDER WAGSHER
£ Py Um 50! 2 [A5i4- 023359 [TRANSISTOR MICA WASHER
hd RAVES 49 2 |B507-033323 "TRANSISTOR $0C KET,
al+ ¥ o 48| 5 |52267-6 - 4 BLOX 'SCR®6 RH TYPE V7 #"LG
= ~ 47| 1 |a528-100225 . "HEAT SINWK ]
® Y | [#6[ 2 |B525-051506 THEAT SINK
Q) 45]1 [5205-203 - CAPACITOR CERAMIC 202.4f
44| 1 |5205-103 N W 01 ¥ |
O | 43| 2 |s205-222 00224
x ¥ 42| 1 |[5205-15] 150 Pf
I = e Uw 4111 ls205- 10t CERAMIC 100 Pt
& o 401 | |5232-01- 124 MYLAR L2 Af
~ _% 351 [AS17-081652 ELECT. 2000 @ 40V
2 & 38|t [s2(11-035-100 100 @35V
N a 371 |5211- 050-050 s0@50v
| 3 36 1 152(1- 050-025 N 25@50V
N 351 _15211-025-025 25@ 25V
ke 0> 34] 1 [521i- 060-010 0@ 60V
ht o 0 33 [ 1 |s211- 050-00% CAPACITOR ELECTa 5@ 50V
of|mw > /N_w 32| 1 |s239-821-10 RESISTOR /aW 0% 8200,
e 5 oL 3111 _|s239-100-10 V2 W 10% 10
e <3 3013 [5239-2R7-10 Vo wWIo 2.7
I = 2911 |S250-xxx . Ve W 5% SELECTED _
A@ J 2811 ]15250-473 ol Ak ATk
< 2713 |s2s50- 333 N 39 K |
3 26| 1 |s250-333 33 K
N W 25]1 1S250-273 N 27 K
o = 24| |5250-153 15 K.
0 23] 1 {5250-103. 10 K
ot (4 _ 22| 3 |s250-182 18K
21] T
20| 1 [s250-123 1.2 K
4 o - @v e 1911 [s250-102 I K
p4 Lo 81 [s250-821 8200
Lo Q 17
Ql “ N 16| 3 [so50- 561 5605
@ a < S1 1 [5250- 471 4705
N , 3 A J 4|1 |ses0- 221 2208
+ L o> W 3] ) _[5280 - 151 {50
Q 2|3 |s250 — 10} 100
A@ [ 11 {1 Is250 - 680 68 .
V e ~ 0] 2 5250 - 560 560
o = | s | [ |S250 - 270 270, |
b 8 | | |s250< 100 RESISTOR VAW 5% 10
76 |ASia- 042791 DIODE  MEDIUM VOLTAGE
€ [ 2 |A5|4- 054214 TRANSISTOR NPN POWER
g 5|2 IA5l4- 047828 ] NPN MEDIUM POWER
4| 1 |A5i4-047829 1 PNP MEDIUM POWER,
/1 3 |3 [ASi4-033338 1 NPN SMALL SIGNAL
RI7 MUST RE A 1/4W RESISTOR. 2 |1 _[hE14-044910 1 PNP SMALL 51G6NAL
DO NOT SUBSTITUTE. (U.L. REQUIREMENT). I [ I [BOS05-102914 BD. 25 WATT AMPLIFIER -~ RIV
TEMREQ PART_ NO. PART NAME
*53v oL SEDON - [PART NAME
TYP FEGom jm ] PO ASSY, 25W AMP
FINISH BM503-121W-10 GR. 3 IT.
NEXT ASSEM. ] suPersEDES CO500-10044 T
BALDWIN PIANG
chmaan co., | C 0500102918
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25W AMPLIFIER BD. ASSY. C0500-100447, SCHEM.# CO501-100455

® - ®
(G‘ Q)
09
©
\ © Q& ©
o—ig—ob* 02 AMA0 A0 o-MM;-o“ 4 o—P-obsé
RIS -820-1/2W! Rzz—uog/ @ RIO-580 Ri9-1.2K RI5-58 g4 nzs-olgo R3I-1.5K T C
R34-39K R21-2.7-1/2W Q6 RII-68YR26~.47(FUSE WIRE) R27-38K R30-100
R17- 820 s’ CHl R20-56 oﬁ—{lﬂ%nu 2.7-1/2W cs, .0l
_/o—Ho—ww-o o—~VWAA—O -~
@— n(—ssx J-o T RI3-220 a3 4 oko g
nza 680 cw“o Ri4-470 RIS-27
s 25/50V, MO w
°—E”+—°nza—|.ux 0 fooet AT |3 ®
@ c2_|150/50V cu... *M° =
€10 ,10/60V o—= 180pf %
+ \ R2-27K R3- 15K I‘%I R8=-1.8K R5-10K S RE-1K i @
co | ¢l ,6/50 R4-47K _ i"
S L N HH g T no-189 o8 {jl0o/38V :\—
C 0 ; R32-10-1/2W [ ®
@ cIs .02 0
® CIZ+ ” 2000/40V ® 0 -
| COMMON
@ (NEGATIVE / POSITIVE
METER LEAD)
O O
A B C D E F G H | J K L M
CORRECT READING | 3K/520 |525/37K | 100/100 |500/37K| I.IK/870]2.5K/850[440/450{ IK/37K|1.8K/37K]|25K/23K |1.7k/1.7K| 53K/ 4K |35K/22K
QIC-E SHORT — /9.5K 1.6K/SK | 1.5K/1.6K

850/700 26K/ —

—/870

24K/20K
50K/ —
25K/16K

1K/850

24K/ —

QIC  OPEN
Q2C-E SHORT
Q3C-E SHORT
Q3c OPEN
Q4C-£ SHORT
Q5C-E SHORT
Q5¢ OPEN
Q6C-E SHORT |100/100
Q6C OPEN 10K/ —
Q7C-E SHORT 0/0
Q7C OPEN — /340
Q8C~E SHORT
Q8C OPEN
Q9C-E SHORT
Q9C OPEN
DI SHORT
DI OPEN
D2 SHORT
D2 OPEN
D4 SHORT
D4 OPEN
D5 SHORT
D5 OPEN
D6 SHORT |
R26 OPEN 75K/ 3K
R33 OPEN
NOTES:

I. READINGS MADE WITH ALL CONNECTING LEADS DISCONNECTED.

THIS TROUBLESHOOTING CHART CAN ALSO BE USED FOR S5OW AMP. BD. ASSY. DO500-
EXCEPT THE CORRECT READINGS WILL BE SLIGHTLY LOWER.

. MEASUREMENTS TAKEN WITH "SIMPSON 260" 20k{2/V USING R X100 FOR RESISTANCES UP TO 10kQ
AND R X 10,000 ABOVE 10kQ2 FROM DESIGNATED LETTER TO COMMON.

DESIGNATES SAME AS CORRECT READINGS.

100453,

L /=1{=/

J DASH DESIGNATES READING SAME AS CORRECT.

X—READING MADE WITH (—) METER LEAD TO COMMON.
Y- READING MADE WITH (+) METER LEAD TO COMMON.

POWER AMPLIFIER TROUBLESHOOTING CHART

NOV.2,I1977
DWN. &
CHD. O\
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MODEL 121

PARTS LIST

For the Model and Serial Number Nameplate location, refer to
Figs. 3 & 14,

Information pertaining to the case finish and factory installed
accessories is coded into the model and serial number. For this
reason, and because of possible changes in sub-assemblies during
the normal production life of an instrument, the complete model
and serial number must be supplied when ordering replacement parts
for a particular instrument.

MODEL AND SERIAL, NUMBER CODE

FOR THE 121 SERIES ORGAN

SERIES CODE——\

\
MODEL |121FC| SERIAL NO.l 01234|

Model N;;;;:t:>> Sequential Serial

Number designation

SERIES CODE

CNote | WITH CASSETTE TAPE PLAYER/RECORDER

W WITH FUN BASS

NOTE: Cassette factory installation only. No longer available,




MODEL 121

PARTS LIST

GENERATOR ASSEMBLY

PART NUMBER DESCRIPTION

0500-060640 Top Octave Frequency Generator Board Assembly ...............
0500-060130 Gate & Divider Board Assembly....ocviiirnnnnrirenensencnaanns
0514~-061735 I.C. -~ 7 Stage Frequency Divider — in Line.......covivvunnnnn
0514~060260 Top Octave Frequency Generator (Mostek) ........ceeevvvnnnnn.
0514-047801 IC - Frequency Divider - Staggered LeadS..........ocevvvnun.
0512-060328 Coil Assembly - Vertical Mounting ......ceiviviverensonnocnns
0514-033338 Transistor = NPN .t irieireieneneeeeneososnsaeeeensaanaenns
0514-044910 Trans iStor = PNP ... ..itiiitieeeeeeeenenenoeneonessasoannnnns
0514-042791 Diode = Medium VOItage ......ccovivirecnrensroaononnsosannanss
0514-033903 Diode = 100 V L.ivtiiivnenerececnsennussssonssssnsacnossasons
0507-059132 1€ SOCKEL v vvveereuetesstoarsoassssssustnsosoosssnsosassssns
0507-060591 1C Nest = 1] CONNeCLOr .u.veuireeeeeeeneneananonsoanansasanens
0507-060150 IC NeSt = 8 CONNECLOr ..ivveiveennnonsenorcasessansonoonanns
0507-059125 Interconnect = 6 CONNECLOF ....vcvveennieeerannocronarancanns
0507-059127 Interconnect = 9 CONNECLOr .. ivtevverinoronranosencesansnnss
0211-015500 Capacitor, S00 mfd @ 15 V .. .. .ttt iinieenrnneannnnnnnnnns
0211-025050 Capacitor, 50 mfd @ 256 V . .iitiiiiiineactasteicntssaanaanse
0211-025010 Capacitor, 10 MFd @ 25 V titirinneeneceonesncoscnsasannnas
0411-001102 Capacitor, Poly 001 mfd @ 100 V L. iiiiniieenannaananns
0411-001223 Capacitor, Poly 022 mfd @ 100 V o.itieiniiiennenncnnnnnnns
0244-204752 Capacitor, Tant. L.7 mfd ...cvuriiinnrnrineronrnnsacenannanns
0244-252251 Capacitor, Tant. 2.2 Mfd ...veeveecnrnccncnceoascasorsonnsas
0205-000102 Capacitor, Ceramic 001 uf ... . .oiiiiiiiiniiiinnennnnennnnns
0205-000103 Capacitor, Ceramic .01 uf ...iiiieiniinninnesianannasennnns
0205-000203 Capacitor, Ceramic .02 uf ..., iiueiiniinineriennrnnnnnans
0218-000104 Capacitor, Ceramic .1 Uf .. .cuiieiennerocinerncoacnncnnsnns
0232-001102 Capacitor, Mylar .0010 uf ....iiiniiieiinncenssnsnconsasnnas
0232-001122 Capacitor, Mylar .0012 uf ... it iieiiiiiiennineennnnnnns
0232-001152 Capacitor, Mylar .0015 uf ... .iuiriiniiiiiiiiinnerannnannans
0232-001182 Capacitor, Mylar .0018 uf ...iiiiiiviienrinrnnccnssroneanens
0232-001222 Capacitor, Mylar .0022 uf .....ciciieienniinennnernccnnnnnnns
0232-001272 Capacitor, Mylar .0027 uf ....iniriinininrnninnenresnnnannns

0232-001332

0232-001392
0232-001472
0232-001562
0232-001682
0232-001822
0232-001103
0232-001123
0232-001153
0232-001183
0232-001223
0232-001273
0232-001333
0232-001393
0232-001473
0232-001563
0232-001683
0232-001823
0232-001104
0232-001124
0232-001154
0232-001184
0232-001224
0232-001274
0232-001334
0232-001394
0232-001474
0232-001564
0232-001684
0232-001824
0232-001105
0514-061735
0514-061891
0514-061890
0516-061235

Capacitor, Mylar .0033 uf

Capaciter, Mylar .0039 uf
Capacitor, Mylar .0047 uf
Capacitor, Mylar .0056 uf
Capacitor, Mylar .0068 uf
Capacitor, Mylar .0082 uf
Capacitor, Mylar .010 uf
Capacitor, Mylar .012 uf
Capacitor, Mylar .015 uf
Capacitor, Mylar .018 uf
Capacitor, Mylar .022 uf
Capacitor, Mylar .027 uf
Capacitor, Mylar .033 uf
Capacitor, Mylar .033 uf
Capacitor, Mylar .047 uf
Capacitor, Mylar .056 uf
Capacitor, Mylar .068 uf
Capacitor, Mylar .082 uf
Capacitor, Mylar .10 uf
Capacitor, Mylar .12 uf
Capacitor, Mylar .15 uf
Capacitor, Mylar .18 uf
Capacitor, Mylar .22 uf
Capacitor, Mytar .27 uf
Capacitor, Mylar .33 uf
Capacitor, Mylar .39 uf
Capacitor, Mylar .47 uf
Capacitor, Mylar .56 uf
Capacitor, Mylar .68 uf
Capacitor, Mylar .82 uf
Capacitor, Mylar 1. uf
Frequency Divider ........
Dip Socket = 16 CONN. vuivrivininereoarnsssarsssecasssvssnsns
Dip Socket = 14 CoNN. ..iiuiniinrnniieenseannsereneaennansnnns
Wire Wrap Post ...........

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

..................................
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...................................
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MODEL 121 PARTS LIST

POWER SUPPLY - AMPLIFIER-PREAMP

PART NUMBER DESCRIPTION

0500-060603 Power Supply Board Assembly .......... e eriacesesenenaanaen
0500-060514 25 Watt Amplifier Assembly ......cvecevieinerroccnnascccsnans
0500-060447 Preamp Board ASSembly ....iceveeiercavsrsiocisnsotssssnsnanes
0240-015020 Resistor = 20W = 15 Ohm ... .oiiiincincnenecnsnnnanness eeens
0240-050120 Resistor = 20W =500 Ohm ......ccivvverrnnnccncnnnons erseananee
0240-010020 Resistor = 20W = 10 Ohm ...ccvviiieenenoronannsnssevasonaness
0240-030105 Resistor = B5W =300 Ohm ....ccvevvnnevranecccansancnnns veeans
0240-7R5~05 Resistor = 5W - 7.5 0hm ......... Ceeesseencetresnassssesen s
0517-039382 Capacitor, Electrolytic 25 mfd @ 50 V voviviivnonnnennnnnnn
0517-051652 Capacitor, Electrolytic 2000 uf @ 40 V ... .cvvviveennnnnn.
0211-025500 Capacitor, Electrolytic 500 uf @ 256 V ... i.veiiniecneninnn
0211-075250 Capacitor, Electrolytic 250 uf @ 75 V ... .coiomiiiiiiinntn
0211-050100 Capacitor, Electrolytic 10O uf @ 50 V vvvrennninrnnenncnns
0211-025100 Capacitor, Electrolytic 100 uf @ 25V civvierenanns ceresae
0211-015100 Capacitor, Electrolytic 100 uf @ 15V ..uiiiennennnnncenns
0211-050050 Capacitor, Electrolytic 50 uf @50V ..... Creeseesenesenn
0211-025050 Capacitor, Electrolytic 50 uf @ 25V L.iiiiieiiiininnnnns
0211-025025 Capacitor, Electrolytic 256 uf @ 25V t.iiriininenninnnnns
0211-025005 Capacitor, Electrolytic 5 uf @ 25 V tiiiiiinennensonnes
0211-050500 Capacitor, Electrolytic 500 mfd @ 50 V ......ccveuvinnnnnns
0211-050010 Capacitor, Electrolytic 10mfd @ 50 V ..ivveencenncancanss
0218-000104 Capacitor, Ceramic O T T
0218-000503 Capacitor, Ceramic B+ L T
0205-000203 Capacitor, Ceramic I8+ 72 ¥ U
0205-000103 Capacitor, Ceramic .01 uf ...... et eceerrsanannsentenaann
0205-000102 Capacitor, Ceramic IR oo 7 P veeean
0205-000472 Capacitor, Ceramic .0047 uf ... .oiiiierniniieninnnnnnnnnnas
0205-000471 Capacitor, Ceramic - 470 pf ...civirinniiriininniennncnnannss
0205-000151 Capacitor, Ceramic Lo gy
0514-054214 Transistor = NPN = POWEr ....ceveeceevnonssacossnssssanansons
0514-047828 Transistor = NPN = Medium POWer........coevvereeicnononnnanans
0514~-047829 Transistor = PNP = Medium Power .....ccevvieieencsesnnncsaocns
0514~-033338 Transistor = RPN = Si11COoN c.vuiiiininrreenrnonoscncenocaanes
0514-044310 Transistor = PNP = Silicon v.viviierenrneeenscnonoeonnnsananes
0514-038984 Rectifier = SITICOM vuveereeeecrosnsssscasoscassooansanansnes
0514-035596 ReCtifier = SI1ICOM vevvrevreerenneronaacsncossosssonsasansns
0514-047970 Diode = Zener = 8.2 V tiuirevrvennocnsasoracncasanssnsnsncens
0514-042791 Diode - Signal - Medium Voltage .......cvcvvvevens Ceisereeanne
0528-051906 HEAt STMK vvveeereraoeeoneesossocosassossnsnsnsssansosusonnns
0528-051905 HEAt SiMK vveveeennrecoonsssssacssnsesasnssssnsonascassassonsas
0244-047994 Shoulder Washer ........ O
0507-033322 Transistor SOCKEL ...cciverieerrsssossessoccseanvacassssconnns
0514-033359 INSUTAtOr = MIiCa veuverreesanonsncesnsseassassassnononnsanass
0244-047992 S PACET vt vvseeesosscascasassscassssssssessnnsossonsarsscnoans
0514-033375 FUSE WIilrE tvvvvueroeseorannsesaassososssassesssssssssnoananss
0237-051596 Capacitor Mounting Clip couiriiriiieineieriereannnaceaacannas
0509-041912 Minipot = 100K = Lin@ar ......ceeeerrasasocnossvasnonasoannas
0507-059127 Konektion = 9 CONNECEOr ..vocvreurneneecnoasassnacnsacnsnsnsse
0516-061235 Wire Wrap POST vvvvevierevveaseenonsesscsoancassnnsssanannans

FUN MACHINE BOARDS

0500-060698 Fun Machine Board Assembly .......coivcovroveccascenscnnacons
0500-060470 Rhythm Section Voice Board Assembly ......covvvvevinnnennenss
0500-060479 Fun Machine Logic Board Assembly .......c.ccoviieiennannnnannns
0500-060663 Right Hand Board Assembly ........cieueneraneenansnonaccaaens
0514-033338 Transistor = TRNZ .. .uiierrnreenernconcocascssssonsnosanaasos
0514-044910 TrANS T SO v et eeuvvenseaneoasssassssssessssssnsaansncasasoans
0514-047829 Transistor - Medium POwer .......cceecisecosonsnsnssosonanses
0514-042791 Diode = Medium VOItage .....eveeerevrnnsnecseaosasannnsannans
0509-041912 Minipot = 100K ... .iverrerveoenesenraonsoncsnssvoaassasssanns
0514-053981 I1C Operational Amp = RhYthm ....veinreivonrneeroeresononsnnes
0514-059739 IC R.OM. #3 = RAYEAM tvvevrernnvnnsansssscnsosoacnssansenns
0514-058249 IC Rhythm Counter = RRYLAM ...ivvuiverenecnononsnssacsooseses
0514~060021 IC - Type 7405 - Fun Machine ......ceevenenecnnecnnneacnscons
0514-053464 1C - Type 7403 - Fun Machine .......ceiiierriunocenncacsanas
0514-054489 IC = Type 7107 = Fun Machine .......eevevennnennnncecoorsons
0507-059127 Wafer Interconnector = 9 Pin ...iiiviritiireeecreceananssonsase
0507-059125 Wafer fnterconnector = 6 Pin ....u.ueensccrocasoosoeoneonaans




MODEL 121 PARTS LIST

FUN MACHINE BOARDS

PART NUMBER

0507-059132
0507-060150
0507-060149
0514-061891
0514-061894
0502-061038
0516-061235
0232-001102
0232-001122
0232-001152
0232-001182
0232-001222
0232-001272
0232-001332
0232-001392
0232-001472
0232-001562
0232-001682
0232-001822
0232-001103
0232-001123
0232-001153
0232-001183
0232-001223
0232-001273
0232-001333
0232-001393
0232-001473
0232-001563
0232-001683
0232-001823
0232-001104
0232-001124
0232-001154
0232-001184
0232-001224
0232-001274
0232-001334
0232-001394
0232-001474
0232-001564
0232-001684
0232-001824
0232-001105
0211-025001
0211-025005
0211-025010
0211-025050
0211-025100
0244-354741
0244-356841
0244~351052
0244-252251
0205-000330
0205-000101
0205-000471
0205-000102
0205-000222
0205-000103
0205-000203
0218-000503
0218-000104

DESCRIPTION
IC SOCKEL tvvtviennennonustsnascsosososcossenssosscsanansns
IC Socket Nest ~ 8 CONMECLOr ....ovvvvrrvenncenconsnnnns
IC Socket Nest = " 12.00NNECLOr «vvvvrenrevnnrnnnncnnnn eas
Dip Socket = 16 CONN.  ..iiieireceneeneeenneannsnnncencnns
Dip Socket = 2b CONN.  .iuiiiieinnnireeronnnoanncncasonsan
F.M. Cover ......ce00. Cesteecsstesasasrsesese st e ensanenne
Wire Wrap Post ...... T e eeossesensssorassossnssasesassansas

Capacitor, Mylar .0010 uf
Capacitor, Mylar .0012 uf
Capacitor, Mylar .0015 uf

Capacitor, Mylar .0018 uf

Capacitor, Mylar .0022 uf
Capacitor, Mylar .0027 uf
Capacitor, Mylar .0033 uf
Capacitor, Mylar .0039 uf
Capacitor, Mylar .0047 uf
Capacitor, Mylar .0056 uf
Capacitor, Mylar .0068 uf
Capacitor, Mylar .0082 uf

Capacitor, Mylar .010 uf

Capacitor, Mylar .012 uf
Capacitor, Mylar .015 uf
Capacitor, Mylar .018 uf
Capacitor, Mylar .022 uf
Capacitor, Mylar ..027 uf
Capacitor, Mylar .033 uf
Capacitor, Mylar .039 uf

Capacitor, Mylar .047 uf
Capacitor, Mylar .056 uf
Capacitor, Mylar .068 uf

Capacitor, Mylar .082 uf
Capacitor, Mylar .10 uf
Capacitor, Mylar .12 uf
Capacitor, Mylar .15 uf
Capacitor, Mylar .18 uf
Capacitor, Mylar .22 uf

Capacitor, Myltar .27 uf

Capacitor, Mylar .33 uf
Capacitor, Mylar .39 uf
Capacitor, Mylar .47 uf
Capacitor, Mylar .56 uf
Capacitor, Mylar .68 uf
Capacitor, Mylar .82 uf
Capacitor, Mylar 1. uf
Capacitor, 1Tuf @ 25V
Capacitor, 5 uf @ 25 V
Capacitor, 10 uf @ 25 V
Capacitor, 50 uf @ 25V
Capacitor, 100 uf @ 25 V

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

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

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

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

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

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

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

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

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

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

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

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

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

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

R R I R I R I A I A A A A AT A A A Y

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

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

Capacitor, Tantalum A7 uf Ll Ceeeacratecanacctasaans

Capacitor, Tantalum .68
Capacitor, Tantalum 1 uf
Capacitor, Tantalum 2.2
Capacitor, Ceramic 33 pf
Capacitor, Ceramic 100 pf
Capacitot, Ceramic 470 pf
Capacitor, Ceramic .00l u
Capacitor, Ceramic .0022
Capacitor, Ceramic .01
Capacitor, Ceramic .02
Capacitor, Ceramic .05
Capacitor, Ceramic .1

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

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

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




MODEL 121 P ARTS LIST

EXPRESSION PEDAL ASSEMBLY

ITEM NO

PART NUMBER

DESCRIPTION

G54-
454—
454
454
454-
454
454
454-
454~
454-10
454-11
454-12
454-13
45414

WCo~NOUV W N

S8268=22

D-500~053250
A-500-044740
A-506-044842
B~509-048890
A-526-035985
A-526-051773
A-237-033321
C-~244-022513
A-525~034469
A-247-040149
A-247-031746
A-244-036416
A-244-040842
A-247-022975

X-500-060086
X-500-060085
X-500-060084
A-511-048788
A-514-059254
A-514-058969

A-247-058982
A-247-060067

oA A Vi iV Vi)

A-247-060398
A-506-058601
B-506~060078
B-509-040783
B-059-048340
B-509-047956
A-528-060052
A-250-054568
A-247-054867
A-247-047794
A-249-058946
A-249-060065
A-249-060397
A-247-060079
A-247-052812

Expression Pedal Assembly . .
Potentiometer Lever Assembly .

Bushing . . .

Potentiometer - SOK ..
Drive Spring . . . . « .+ . .« . .
Kickplate Spring . + « + « «
Expression Pedal Spacer e e e e e
Pedal Pad . . . . v e e e e s
Vinyl Extrusion - 5 Inch [ e
Spring Washer e

"E" RING . v v v v v e e e e e e e
Nylon Shim . . . . . . .« « ¢« o 4
Rubber Bumper .

Elastic Stop Nut .

KEYCAP ASSEMBLTIES

Center Keycap Assembly .

Bass Keycap Assembly .

Treble Keycap Assembly . . . ..
Capacitor Assembly - .47 uf @ 400V ..
Light Emitting Diode . [
L.E.D. Assembly ..

Knob Assembly -~ Tempo . . .

Knob Assemblv — Vibrato

ANeD2 Asgembly viprate

Knob Assembly - Drum Balance - Pull Off

Power Switch . . . . . e e
Push Button Switch =~ 6 Statlon .
Potentiometer - 100K - Linear . . .

Potentiometer - 100K - Linear & Switch .

Potentiometer - 5K = Linear
Potentiometer Mounting Plate .

Switch Button — Insert Type

Push Button Insert - Blue

Knob . .

Knob Insert - Tempo

Knob Insert -~ Vibrato .

Knob Insert — Drum Balance - Pull Off
Plasti-Grommet . . . . .

Spacer .« « ¢« ¢ ¢ s o4 e 4 e e e e e e

12{-v




MODEL 121 PARTS LIST

MANUAL AND SWITCH ASSEMBLY

: o~
PART NUMBER DESCRIPTION
0500~060339 Manual Assembly .....c.ieiiiirertreetararonoseranerscnns
0500-060340 Switch Assembly ....uuvierieniernneennnraneneosnnacsnsons
0500-060487 Keyslip Assembly with Actuator ..... eeens erereraenanan
0244-052672 Actuator Bar Gaskel .......cccevsecevsuccvssscnoncsnnane
0500-060236 Phone Jax Assembly .....ieincveenreonvancsonancns Cedeaae
0507-038438 Phone Jax Only ..euiienieeeeneonnanasnsornceassasesnaene
0250-060054 Natural Key Assembly = € ....iitiirernccncncansnsonnnnns
0250-060055 Natural Key Assembly = D ....c.iriivrecncansncnnenaans .
0250-060056 Natural Key Assembly = E ..u.vevireneuenancoevsnaosonnas
0250-060057 Natural Key Assembly = F ....ciiviieenecncnnnoresnsosnnas
0250-060058 Natural Key Assembly = G .....vieevevennscncconssessenns
0250-060059 Natural Key Assembly - A ..... et esecccanssesanersesenne
0250-060060 Natural Key Assembly = B .......ciiveecvecevaorsosnnnans
0250-060061 Natural Key Assembly -~ Wide € ..cvvvienrrnnnncnnesacnons
0250-060062 Sharp Key AsseMbly ....ccevueveerennsnssenscsnvsanonnons
0250-041044 Natural Keycap -~ C req. &4 .....cvvvunnnn Ceretentereanns
0250~041045 Natural Keycap = D req. & ....oiuiiiiininecnnrococaaans
0250-041046 Natural Keycap = E reg. 4 ....civiiiiineeinnnrnananasens
0250-041047 Natural Keycap = F req. b4 ..ivieieiiiiiincnnnonnonncnes
0250-041048 Natural Keycap ~ G req. 4 ...civrivrrnennrinerenacscnnes
0250-041049 Natural Keycap = A req. 4 ...oveieiienvriinaeinenes ceene
0250-041050 Natural Keycap = B reg. 4 ..u.viiiiinnnerecercaciannnns
0250-041051 Natural Keycap -~ Wide C reg. 2 .....ciivioncncancnncnas
0250-025895 Sharp KeYCap .viveerieeeenseessesssncsssancssssssssannss
0250-054321 Key Channel Assembly .....ceveuveeceonsooesnnrvanssensnns
0247-035550 Fibre Washer ....cocevevnnens Ceeeeteetesetenetenarannanas
0244-023942 Key Bumper .......... Ceeeeeeetceertiectetennaaseestaanss
0244-040842 Bumper fOr ACLUAtOF ......ccesvsesnorosssncnsssacsanssns
0247-052681 Speed NUL ...c.viverrncrnnnnnnas tetecteensesensenarannas
0237-052680 ACLUALOr DELENt +.vuweeveensnsoeascsosaonssssnonssosansns
0506-052616 MICrO SWIiteh tvvieeievrraneeooecesosonnncacoaonasasssone
0244-006344 FEIE vvuureesnveonsoneeoaencasssnencsnsesassoasnasosnnns . —
0244-054730 Keyslip Felt ......... e eeseectecesaeneneanecrtcesaarann
0244-010008 Felt = Brown .icueviversannsesessacssasasosveosnennsnnsoses -
0244-028L487 Felt = 3/8" x ,160/.180" ¢.uvivieieerernancsnveosonnsanne
0244-024941 Felt - Maroon = 5/16' x .240/.260" ...vuieieiiionnncnns
0244-006211 Felt = Maroon - 1/4'% x .035/.050" ...cvivecennronannnnns
0502-060050 SWIitch COVeI ..viiiireeieenonniecansrassecsasecsnosssnsas
0506~031977 Switch Plunger = 2 S10t ... vvtinierererenncenananosonnes
0506-027535 Contact Wire = 50 reG. .c.vicieerenencnsasoasnsnscnsanes
0244-019857 Neoprene Washer ......coieiererensassssssocnssassasannns
0506~-024323 Spacer - .187 ..... eeterieeraeerasanataaecscaetrssnaans
0247-053663 SWitch POSt WasSher ....veeeeeneesoscsessossssenssnnanass
0506-060141 12 Note Switch Board Assembly ......ccvevncnrcanennannns
0506-060140 13 Note Switch Board Assembly - W.C. | req. ..........
0506-060139 13 Note Switch Board Assembly ... 1 req. ....coeieevenes
0506-032723 13 Note Header Bar . . . . . . . . b Y- T
0506-031910 12 Note Header Bar....occeeecvnansee feeeseiatsennans e
0500-031585 13 Note Plunger Guide Assembly . . . 2 req. ...ceceveenn
0500-031584 12 Note Plunger Guide Assembly . . . 2 req. ...... eeeen
0500-052666 ACEUBLOr Bar. ... iuieueeecreoeotcesonsenssensaarasssnasnss
0506-031576 Spacer = 1250 ..iiiiiiiira et tnetnesasetraanannen
0528-022466 UPStOP BAr € = E vvevieerevannrooroncancssssrsscsssonsas
0528-023045 UPSTOP Bar F = C .viiiirereresosrasosornssnnsnnscnsonons
0528-022465 UPStop Bar F = E .ivvineereracecnacanessoasossnsonnannas
—




MODEL 121 PARTS LIST

CONTROL PANEL ASSEMBLY

PART NUMBER DESCRIPTION

0500-063750 Key Selector Switch Assembly with Cables .............
0500-060175 Control Panel and Extrusion Assembly ...........cc0...
0500-060176 Control Panel Assembly ....ccvevrnreeansonssnssonsanas
0500-060177 Channel Extrusion Assembly ......cevieriionrecnsanonans
0500-060163 Rhythm Section No. 1 Control Switch Assembly .........
0500-060157 Rhythm Section No. 2 Control Switch Assembly .........
0500-060248 Soloist's Section No. 1 Control Switch Assembly ......
0500-060266 Soloist's Section No. 2 Control Switch Assembly ......
0506-047925 Push Button Switch - 9 Station (Rhythm Section) ......
0506-060316 Push Button Switch - 6 Station (Soloist's Section) ...
0250~054568 Push Button = Insert TYPe .....cevevesenencocaccasenns
0247-054867 Push Button Insert = Blue .....cceieiinievnenannnnnnons
0247-054868 Push Button Insert = Red .....vcveicesrvarosecaaceanan
0247-054869 Push Button Insert = Clear .....ioceeteorencavecsnnass
0514-042791 Diode - Medium Voltage .........cccuuuus eeeeeene ceean
0507-059127 Konekteon = 9 ConNeCtOr ..v.vierrsrncsonstsasasasonsns
0507-059125 Konekteon = 6 CONNECLOr ...cvcvevivsvnsasascnssnsasonsns
0514-060529 Fluorescent Lamp Starter FS=4 .. ... ..iiiiiineroanans
0514-060528 Fluorescent Lamp = 30 Watt ......ccuvevvenevenononsnns
0507-060525 Fluorescent Lamp Socket .....covcevuseerecnsansonncnne
0507-035085 Closed End CONNECLOr. vovivervrnsenensanrsnsossscnnsnes
0507-060524 Starter Base = SoOCKet .....oveveiietaiiacrstncnnnsianns
0237-061345 COMPTesSion RING «veeeereurioserncnnssossossnnsnansnns
0247-052812 S PACEN 4 vveereerocrsaseatossasascsscsrostansosasrasees
0244-060716 Grille Cloth t.viiirieiiinenenessocsesoossnsasasasansnnes
0244-060450 Grille ClOoth ..iiviieiineiorencasacaansssasosanannnsss
0249-060518 Lumalite Panel ReV B.....ieeeeeieeenesoccsrosscnsnanns

MISCELLANEOUS

0093-060011 FOOT « e vt unene e e enessaeeseeenennennsassaeseneenss
0105-060167 Music Desk Panel .....oevevererrevecoosonnnsasasssanes
0247-060205 Propeller Nut = 1/4" = 20 .. ...ceuieneinerosacnnonens
0247-060221 Adjustment Swivel Glide = 1/ = 20 ......cvvuivnannn
0249-060527 Nameplate = Minor Bar ........ciceevernncnnonns ceiaees
0513-054664 Speaker = B! L...i..ciciieiaericecatranacsonnsd feesnenn
0513-024925 Speaker = 12! L ..ieiieciirrientaorecnteasoretesnannn ..
0512-053438 TransformMer «.uvveeereeeoereensocseasssscnsasssossnras
0517-038985 Capacitor, 4000 mfd @ 60V .v.vveviverenerannrannnes “es
0514-060522 Ballast 120 - 60 Hz Robertson S4OB ...........cu.e.
0514-059976 Fuse Holder...oeeieeeieivernsasnsssecsscsnssonsnnennns
0514-032101 Fuse = 2 Amp = S10-BlO ...t iiinienrirenreencinncnoenss
0514~061031 Mylar INSUlAtOr uuvvereennenscocnsosossosossanasannas
0502-060595 Preamp Shield ..vcivnieiieenoeensnsesecnoocscncasonnns
0502-060050 SWitch COVEr ...iviiviieessesorosssassoacssoanasnnssss
0508-027658 Power Cord .....iiiireeiencoresesssnsssnosssansennsone
0237-060230 Recessed BUMPEr. . .v.vrveeuneroernsrenssocsonnsessssans
0518-052823 Trim MOTAiING voveveveveornanssnenconnsossoosonsnscnnns
0507-035085 Closed EnNd CONNECLOr . .uveervnsonncanaseosansns et
0507-027654 Solderless Disconnect ~ Single ....covvecnnnnnnanns vee
0507-028288 Solderless Disconnect ~ Double ......cviiviricrcnocnen
0175-060250 Back Panel .......ceivriencensenvenosoaccnacsssessannns
0160-060493 Bench ASSembly ...vceveeeeoesoosenacnessssanssacnanans
0244-060450 Grille Cloth = Per FOOL ...ecverueerncnrcnnncnnnssonnne

0506-058921

Power Switch - Rocker Type - Red (Export Only) ..

0512-054035 Power Transformer - 120/240 V - 50/60 Hz (Export Only)

0512-059907 Power Transformer - 100 V PR1 (Export Only) ..........
0508-049363 Power Cord - 3 Conductor = #18 (Export).sececeeeseenns
0514-060995 Ballast ~ Fluorescent Lamp ~ 220V - 50 Hz (Export).....
0514-060994 Ballast - Fluorescent Lamp - 118 V 50 Hz (Export).....
0514-060996 Ballast - Fluorescent Lamp - 220 V - 60 Hz Brazilia ..
0507-044885 Socket = 3 Pin = MOT@X +ueveevecsnosencnsnnssansssonons
0507-044886 Plug = 3 Pin = MOTEeX tovvencennonuernecenseoneennoannns
0507-044897 Socket = 6 Pin = MOIEX .vvvveersrroerssnssnsssacsssnnne
0507-044898 Plug = 6 Pin = MOleX tuveiinviarinnernneenssasensanenne




MODEL 121 PARTS LIST

MISCELLANEOUS

PART NUMBER DESCRIPTION

0507-044874 Socket = 9 Pin = MOleX vovrvirnrnernneesenaennncannnnes
0507-044875 PIUG = 9 Pin = MOTEX vuvienrnnennnneennennenneennenses
0507-044876 Socket = 12 Pin = MOT@X ¢ivvrrerneniennnneasannnnnns .
0507-044877 Plug = 12 Pin = MOleX «.ovviinenennnnenrninennnanonnnn
0507-042637 Socket = 15 Pin = MOT@X vvvvrenreruecnnenneeneonannnas
0507-042705 Plug = 15 Pin = MoleX +vvvvvevenenannsn teesssaansrenns
0516-046569 Terminal - Female = Small ......oviiernnnnnrennnnnnnns
0516-042630 Terminal ~ Female = Large ......iveveevrrneennrocracns
0516-046572 Terminal - Male = SMall ...iiiinrinrenereneceroonnaen
0516-042635 Terminal - Male = Large ....covvvvnenn Cereeeeniennanen
0507-027654 Solderless Connector = Single....cvvuivrieenrrnnnnnnn.
0507-028288 Solderless Connector -~ Double .......cocvvivurnnnnn ves
0507-035841 Solderless Connector- Speaker ................ Cereeenn
0507-014682 Phono Plug ............ Cerenes et tecteeceetaaasanaens
0507~-060473 EXEensSion JAX ...iiiuieeerensneroneneennnnaensssnnennss
0507-059124 Harness Connector - Konekteon -~ 6 Connector ..........
0507-059126 Harness Connector - Konekteon - 9 Connector ........ ..
0516-059123 Terminal - Konekteon - Crimp Style ......cvevvenunns .
0528-060546 Recorder Mounting Bracket .....eceuvenvreensennnsnncas
0500~060874 Cassette Drawer Assembly ........cecvvevrnnenenennnnns
0500-052185 Cassette Player/Recorder ........... Ceetteesiaraennens
0508-061214 Cassette Input Cable .........co0vvvunnn Chevaessesan .
0512-048333 AC AdapPLer .. iiviiiinneeneennneenenosusnnennncessaennes
0160-060493 Bench Assembly ... .iiiiiniiiieeinineneeronnnncnannnnns
0237-021646 KD Clamp {Bench) ...vveieviirnnonrronnesonenronaannnan
0247-060221 Adjustable Swivel Glide ....ovviveinrinrnnrnnrenennans
0237-061791 Clamp (BeNCh) .t \uievierernnnnenrenenneeseeesesnonanannn
S2064-35 Bench Nuts (sq. nuts 5/16 = 18) .. uerennnnnreernnannnn
0514-063062 Slow Blow FusSetron, 2. AMP ...vevvrvnrvennnecnonsonans
0528-060165 Lid Support Bracket......... ettt secietateanasananan
0528-060037 Manual Support Bracket - Treble .....covveinennnnnan.
0528-060036 Manual Support Bracket = Bass ........oeveveeenrnsenas
2239-001010 Screw for Glide .........c.iiiiiiiiiiinnnerennnnonnans

CASE

0160-060493 Final Assembly ..ottt inii ittt ireinnaeas
0164-060461 Leg Assembly ....cvvieevvennns bt eeteceeneneennaraanann
0162-060474 Lid Assembly t.uuiiiiiiieieineennsennenneenneneennsnnnas

N




MODEL 121W PARTS LIST

GENERATOR

Refer to 121 Section For Parts Not Listed Here

DRAWING NUMBER

DESCRIPTION

0500-103520
0500-102983
3257-163229

0500-102873
0500-100447
0500-102975
0232-001105
0232-001394
0232-001332
0232-001104
0211-035100
0240-7R5010
0121-000015

0500-100747
0500-100835
0500-102964
0500-100690
0528-100819
0249-100839
0247-101649
0500-100615
0514-033903

0500-100760
0500-100749
0500-100944
0500-103315
0247-100764
0244-100820
0528-100819
0506-100666
0250-102115
0249-100763
0244-100303

Board, Assembly Gate § Divider . .
Board, Assembly Top Octave Frequency .
Capacitor, Electrolytic 2.2 uf @ 63V

POWER SUPPLY, AMP, PREAMP
Board, Assembly Power Supply . . . .
Board, Assembly Amplifier - 25 Watt
Board, Assembly Amplifier - 25 Watt
Capacitor, Mylar 1.0 mfd @ 100V .
Capacitor, Mylar .39 mfd e 100V .
Capacitor, Mylar .0033 mfd @ 100V .
Capacitor, Mylar .1 mfd @ 100V .
Capacitor, Electrolytic 100 mfd @ 35V .
Resistor 7.5 Ohm @ 10 Watt .
Resistor 150 Ohm €@ 2 Watt

MANUAL & SWITCH PARTS
Manual, Assembly - Final .

Board, Assembly Touch Strip Interface - F1na1
Board, Assembly Touch Strip Interface - Final

Touch Strip Assembly .

Keyslip .

Nameplate - Mlnor Touch

Palnut - #4-40 .

Board, Assembly Touch Strlp Interface
Diode - High Voltage . e e e

KEYCAPS
Keycap, Assembly - Center
Keycap, Assembly - Bass
Keycap, Assembly - Treble
Switch, Assembly Keyselector .
Knob, Assembly Fun Bass
Vinyl Leather
Keyslip . .
Switch, Pull Up
Knob - Without Insert
Insert - Fun Bass
Button, Plug .

CONTROL PANEL ASSEMBLY

Acrylic Effective 1/12/79, Serial #59877

0247-103132
0247-103131
0247-103128
0247-103129
0250-102115
0244-100820
0247-100811

0500-100750
0500-100231
0500-102971
0500-103072
0500-100766
0500-102979
0500-102981
0500-103352
0502-102013

Insert, Push Button - Blue - Acrylic .
Insert, Push Button - Red - Acrylic .
Insert, Push Button - Dot - Acrylic .
Insert, Push Button - White - Acryllc
Knob, Push Button - Acryllc

Vinyl Leather .

Insert, Push Button - Dotted

FUN MACHINE BOARD ASSEMBLY
Unit, Assembly Fun Machine .
Board, Assembly Rhythm Voice .
Board, Assembly Rhythm Voice .
Board, Assembly Rhythm Voice .
Board, Assembly Logic
Board, Assembly Logic . .
Board, Assembly Right Hand
Board, Assembly Right Hand .
Cover, Fun Machine Assembly




PART NUMBER

MODEL 121 PARTS LIST

0060-060012
0090-060026
0090-060027
0244-100920

0244-100920
0249-100831
2265-8-4SCPL
0237-102078
0525-102298

CASE
DESCRIPTION
Lid, Assembly .
Slde, Assembly - Treble
Side, Assembly - Bass
Cloth, Grille
MISCELLANEOUS

Grille Cloth Panel - Precut

Nameplate - Baldwin . . .
Screw #8 E.H. Type'"l7" 1/2” Long .
Clip Compoment . .
Extrusion, Board Prlnted C1rcu1t .




| Baidwin Organ

| SUPPLEMENT

MODEL 121 TECHNICAL MANUAL

PROBLEM:

SOLUTION:
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Addition of extérna1 amplification to the Model
121F "FUN MACHINE".

At the terminal on the preamp board designated:
"output to cassette recorder", the preamp output
signal is available. Make connection, using
shielded wire, at the terminals indicated in the
illustration. The signal level at this point is
sufficient to drive-a power amplifier directly,
such as an organ tone cabinet. If an organ tone
cabinet is to be used, an adaptor must be built
which will supply A.C. power to the tone cabinet.
The installing technician can choose one of several
possible methods of supplying power to the tone
cabinet used. Such as a direct A.C. Tine input

to pins 1T and 6 of the 6 pin power connector on
Baldwin tone cabinets for temporary installations;
or for a more permanent installation, switched A.C,
is available at the "FUN MACHINE" power transformer
primary. T ' :

If a guitar amplifier is to be used, an additional
series resistor should be added to drop the signal
output level of the "FUN MACHINE" to make it
compatible with the guitar amplifier input level
requirements. If a very large value resistor is
used, it may be desirable to add a capacitor across
the series resistor to restqre the high frequencies
which will be rolled off by the resistor. Due to
the wide range of amplification equipment which can
be used for this purpose, some experimentation by
the installing technician will be necessary to
determine optimum component values.
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Egression of RF Interferencetu‘,
“In Model 121,;157» & 128 Organs

Modifications.

On the FunMachine Logic Board, add a 1K ohm
resistor in series with the base and add a
470pf capacitor directly between base and-
emitter of transistors Q55, Q60, Q62, & Q64.

" On the Right Hand Voice Board (FunMachine), add

a- 1K ohm resistor in series with the base and
add a 470pf capac1tor directly between base
and emitter of transistors Q74, Q75, Q76, & Q79.

In the nght Hand Output Amplifier on the Right-
Hand Voice Board (FunMachine), remove existing

' _RP bypass capacitors C446 and C447 (470pf).

Add 1K ohm resistors in series with both the

base and the emitter of (83. Add a 470pf

capacitor directly between the base and emitter
and between the collector and emitter of Q83.
Add a 150pf capacitor in parallel with 47K ohm
feedback resistor, R516. SR

In the Left Hand Output Amplifier on the Left
Hand Voice Board (FunMachine), modify the Q130
circuit in the same manner as described above

for Q83. Note: in the Model 128 series, the

Q132 circuit must also be modified.

On the Eléctronic Tremold:Boafd'(lZSFE only),
change R13 and R86 from 10K ohm to 6.8K ohm.

Change R14 and R87 from 2.2K ohm to 1.2K ohm

and add .0015pf ceramic capac1t0rs in parallel
with R14 and R87.

The installation of a line filter in series with the AC power cord.
can be helpful in reduclng local AM standard broadcast interference
which is being picked up in the power lines. Use a Cornell—Dublller
filter type APF520L or equivalent. This filter is stocked by the -
Baldwin Organ Technlcal Servxce Department under. part number :

0579~ ooosos

TM121,127,128-3 G771
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TECHNICAL MANUAL
SUPPLEMENT

Baldwin Organ MODEL 121W

Beginning Model 121W, #70848 divider IC's Part #0514-061735 were replaced
with 12L type IC's Part #0514-064032. This change was made to enable usage
of more available IC's.

As IC part #0514-064032 does not require -9 volts, the -9 volt supply was
eliminated from the Power Supply board (Schematic C0501-060598), and the
resistors carrying -9 volts to the IC's were eliminated on the Gate and
divider board (Schematic C0501-060143).

If necessary on future repairs on Models 121, 127, and 128 organs, IC
#0514-064032 can replace, or be intermixed with, IC #0514-061735 (or
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to the replacement IC are removed.
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