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. Set

902 VOLTAGE CONTROLLED
AMPLIFIER TEST PROCEDURE

. Connect dc voltmeter to TP-L {col-

iector of Q5}; low side to ground.

. Turn FIXED CONTROL VOLTAGE

pot to 6 and set CONTROL MODE
switch to ““EXP.” DC votitage should
read approximately zero.

Rotate FIXED CONTROL VOLT-
AGE pot to 0. DC voltage should
read approximately +0.24V.

CONTROL MODE switch to
LIN. DC voltage should read approx-
imately +1.2V.

Rotate FIXED CONTROL VOLT-
AGE pot to 6. DC voltage should
read approximately 4.8V,

NOTE
If the above voitages are observ-
ed, the adder section {Q1 thru
Q5) is operating properly.

10.

11.

12.

. With FIXED CONTROL VOLTAGE

in 6 and dc voltmeter connected be-
tween one of the SIGNAL OUT-
PUTS jacks and ground, adjust OUT-
PUT BIAS trimpot for zero volts.

. Connect dc voltmeter across positive

terminals of SIGNAL OUTPUTS
jacks. Connect jumper between col-
lectors of Q8 and QY8 and adjust
OUTPUT BALANCE trimpot for O
VDC.

Remove jumper across collectors of
Q8 and Q9 and connect across col-
lectors of Q6 and Q7. Adjust Q8 and
Q9 BALANCE trimpot for 0 VDC.

. Remove jumper and adjust INPUT

BALANCE trimpot for 0 VDC.

Turn FIXED CONTROL VOLTAGE
pot and ascertain that there is no
large offset. If necessary, repeat steps
7,8and 9.

Turn FIXED CONTROL VOLTAGE
pot to 6. Apply Odb 1kHz sine wave
to one of the SIGNAL INPUTS.
Signal output should be approx-
imately +5db to +7db.

Note the output level, Set the CON-

TROL MODE switch to “'EXP.”
Adjust INPUT BIAS to obtain a level
equa! to that noted in the “LIN"
position,
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VOLTAGE pot from 6 to 0 and @ Adjusts zero output offset with FIXED INPUT LG
check for linear action in the LIN CONTROL VOLTAGE contro! fuilly counter- BALANCE
mode and exponential action in the .
EXP mode. At 0, signal output clogkwise. OUTPUT m.__®
should be -60db maximum. @ Adjusts zero output offset with FIXED SALANGE QUTPUT
14. Turn FIXED CONTROL VOLTAGE CONTROL VOLTAGE control fully clockwise. ai3 BIAS

15.

pot to 6. With a dc bias, check each
control input for proper voltage con-
trol. O volts should have no effect,
-6 volts should cut the amplifier off
completely.

With no signal input and FIXED
CONTROL VOLTAGE set at 6, out-
put noise should be -60db maximum.

®

Adjusts amplitude level balance between linear
and exponential mode with FIXED CONTROL
VOLTAGE control full clockwise.
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905 REVERBERATION UNIT

A. GENERAL

The 905 Reverberation Unit utilizes a dual
spring-type acoustic delay line to produce a suc-
cession of decaying echoes of an audio signal. A
single panel controi determines the ratio between
the amounts of reverberated and non-reverberated
signals that appear at the output jack. The front
panel control does not alter the characteristic
decay time of the echoes, since this is a function
of the delay line itself. )

Instructions for mounting and connecting of
power, and input and output characteristics, are
the same as those which apply to all 900 series
modules. However, special consideration in
mounting the 905 must be observed. First, power
supplies, motors and other devices producing

________ St —————,

TR

2N3707

EBC

il
I

strong magnetic fields should be kept away from
this instrument to avoid the pickup of power line
frequency hum. Second, the mounting shouid be
rigid to avoid shaking the acoustic delay line
which would result in unwanted output signals.
Third, monitor speakers should not be mounted
close to the 905, as this would encourage acoustic
feedback between speaker and delay line.

Before the 905 is installed, fittings and wrap-
pings restricting the motion of the delay line
should be removed. When the 905 is mounted
vertically, the delay line bracket will be supported
entirely by the suspension springs, and should not
touch the chassis frame.

B. APPLICATIONS

When a dynamically varying signal is applied to
the input of the 905, the output will consist of a
series of closely spaced echoes, the subjected

22212019181716151413121110 9 8 7 6 5 4 3 2 1
80TTOM VIEW

2N2925

993-042648

effect of which is similar to that of reverberation
of sound. If a small amount of “echo signal’’ is
mixed with a larger amount of "“direct signai”

(REVERBERATION Control set slightly clock-
wise), the effect ot a typical concert hall is ob-

tained. If the echo signal only is passed (REVER-
BERATION Control set fully clockwise), an
exaggerated echo suggesting a cave is obtained.
The relative amount of echo signal and direct
signal can be continuously changed from 100 per-
cent direct signal to 100 percent echo signal.

When a static signal is applied to the input of
the 905, the output will aiso be static. There will
be no sensation of echo. Rather, the 905 will per-
form in this application like a formant filter,
strongly coloring the timbre of any signal with
appreciable harmonic content.

FIGURE 14 REVERBERATION UNIT MODEL 905
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REAR CONNECTOR

RI
R2 R3 R4
24¢ 10K 1%, IK CER. 10K 1%
1€1 WAAs
241 OCTAavE
a0
5K LIN. b/ W o—— |
= +V
4 Y ==—=3
Re
Bk
% g3
RIO a4l
™ RANGE Q
cee ae Ri2
R VMV
&.8IK 201K 1%
1%
T 1\ {ocTAvE
T o GmmmewE
Ri4 * B
100K
D‘— RIF ¥ +V
100K 4
o «hﬁv ]
rrequency ] v e '\;T'\‘Q oae-):4
conlroL f Ris # 100p¢ e
INPUTY e
D‘ * R5H
Re
- o
1 EREE
1% G 100pf
13
- SCALE
" [ | 22
R ‘ 27
RECTANGULAR 1OOK 2K CER
WIDTH AAA
25K LIN, i 9?991 1.
R20 v
\oox 1Y%,
NN
l N 14 »
WIDTR 2 /l/qm o
conTROL 100K 19/,
INPUTS “ Q‘zo'? g
A 1
NOTES:
1. UNLESS OTHERWISE SPECIFIED P
ALL RESISTORS ARE +5%, 1/2 W. ' 7 e oo

2. ALL 1% RESISTORS ARE 1/4 W.
3. *MATCHED TO 0.1%

1y nons Ny IN2LT4
-V

+12v ()

LoV (W)

e 2 GROUND (1N}
—P 7 GROUND REF. (OUT)
¢————P= || GROUND REF (OUT)

:—-P 13 GROUND REF. (OuT)

P 12 PITCR CONTROL (1N)

(-mOMV/Iiy&)

P 5 PITCK cOoNTROL (OUT)

{500 MmV/[V)

—P 10 WIDTH CONTROL (IN)

(-2%MV/ua)

& WIDTH CONTROL (oul)

(=250 Mv/Y)

MOOG MUSIC INC.

SCHEMATIC, 921A-OSCILLATOR DRIVER

993-041835

08-009

FIGURE 22. OSCILLATOR DRIVER MODEL 921A
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FIGURE 23. OSCILLATOR MODEL 9218
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MODE —_—— e — e — e ——— ———— (=1 \R5WR\§I\{
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CONTRGL % e 10T m+ \ Q501 1N4AOL.
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jJ: \OOK \ % 0% AINEOLS 10K
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T
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NOTES:
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ALL TRANSISTORS MUST BE 2N3392

. O DESIGNATES PLUG PIN
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MOOG MUSIC INC.
SCHEMATIC, 923 FILTERS/NOISE SOURCE
993-041876 08-032

FIGURE 24 FILTERS/NOISE SOURCE MODEL 923




TOP VIEW

CURRENT LIMIT ADJUST VOLTAGE

dl ) ADJUST
LiMmiT
OVP ADSUST  (E o ;1)

DO K

¢
!

cnz* _l_ I POTENTIOMETER LOCATION
He 1’ CR6
CR1 3
g T 3" o~ o . .
GxbE cs ,‘r: EE R19 %nzz 10Uy
O2 = 17 :_;J& 04 ose?sz
1 .w Ve J R14 ﬁ@ :E R20
O vour L& um SCR ] +
CRa cRs G, ADJ R15 Sa1 e ce 7=
A g _— An %\4 ‘
CR3 2] 4 |Vaer ’ m2 S " g
A “T> R3 % R? > R9 EE n'1'3 b —l—‘ RZ2
3l NON c Iy CW.
: wv 2 AD
L V- comp o i
T:J 5 ] 4 € AAA %Rlﬁ _ sensE
. O
F1 EE R24 - OUT
INH st o O
O— Re SUB-MODULAR POWER SUPPLY M1, M2, M3 AND M4
MODEL 22B-300 (M1, M2, M3) MODEL 22B-100 (M4)
REPLACEMENT PARTS LIST REPLACEMENT PARTS LIST
AEP DESIG DESCRIPTION REF DESIG DESCRIPTION
C1,C6 | Capacitor, Electroiytic, 220 uf, 36V C1,C6 | Capacitor, Electrolytic, 470 uf, 15V
Cc2 Capacitor, Electrolylic, 4000 uf, 30V c2 Capacitor, Electroiytic, 3000 uf, 15V
C3,C5 Capacitor, Electrolytic, 1 uf, 50V C3,C5 Capacitor, Electrolytic, 1 uf, 50V
ca Capacitor, Film, 0.001 uf, 50V c4 Capacitor, Film, 0.001 uf, 100V
CR 1 thru | Diode, Semtek 3Fi1, Motorola MR501 CR1, CR2,
CR4 CR6, CR8 | Diode, 1N4002
CR5 Diode, Zener, 1IN4753A CR3, CR4 | Diode, Semtek 3F11, Motorola MR501
CR6, CR8 | Diode, 1N4002 CRS Diode, Not Used
CR7 Diode, Zener, 1N754A CR7 Diode, Zener, IN751A
F1 Fuse, 5 Ampere Q1 Transistor, 2N2222A
Q1 Transistor, 2N2222A Q2 Transistor, 13159-2
Q2 Transistor, 13159-1 Q3 Transistor, 13002-3
Q3 Transistor, 13002-3 Q4 Transistor, 2N2807
Q4 Transistor, 2N2907A R1,R2 |Resistor, 51 Ohms, £5%, 1/2W
R1, R2 Resistor, 750 Ohms, £5%, 1/2w R Resistor, 3.01K Ohms, RN60C
R3 Resistor, 470 Ohms, £5%, 1/2 W R4 Resistor, 4.02 K Ohms, RN60C
R4 Resistor, Not Used RS Resistor, 47K Ohms, £5%, 1/2wW
RS Resistor, 47K Ohms, 5%, 1/2W R6, RO
R6, R9 Resistor, 1K Ohms, £5%, 1/2 W R18, R19 | Resistor, 1K Ohms, 5%, 1/2 W
R18, R19 R7 Resistor, Not Used
R7 Resistor, Not Used . RS Resistor, 3.3K Ohms, £5%, 1/2 W
R8 Resistor, 3.3K Ohms, iE":a%,, 1/12W R10 Resistor, 0.1 Ohms, BWH
R10 Resistor, 0.22 Ohms, BWH R11 Potentiometer, 100 Ohms
R11 Potentiometer, 100 Ohms R12 Resistor, Not Used
R12 Resistor, Not Used R13 Resistor, 510 Ohms, £5%, 1/2 W
R13 Resistor, 1.2K Ohms R14 Potentiometer, 1.5K Ohms
R14, R22 | Potentiometer, 1.5K Ohms R15 Resistor, Jumper
R15 Resistor, 309 Ohms, RN60C R16 Resistor, 1.5K Ohms, RN60C
R16 Resistor, 1,19K Ohms, RN60C R17 Resistor, 100 Ohms, £5%, 1/2 W
R17 Resistor, 270 Ohims, i'5%. 1/2W R20 Resistor, 1K Ohms, RN60C
R20 Resistor, 1.55K Ohms, RN60C R21 Resistor, Jumper
R21 Resistor, 750 Ohms, RN60C R22 Potentiometer, 500 Ohms
R23, R24 | Resistor, 10 Ohms, tS%. 1/2W SCR1 Silicon Controi Rectifier, 2N4441
SCR1 Silicon Control Rectifier, 2N4441 U1 integrated Circuit, 723CE
U1 {ntegrated Circuit, 723CE




KEYBOARD SWITCHES

0N |
/ / '
A s 1 . / " RIGHT END
1 2 3 4 PITCH BAR 58 59 80 ]
CONTROLLER CABLE ®
Rl
o ®
TERM, FUNCTION  COLOR WIRE 105 AR 5 " - A - 5
A +12 RED f ,/ 74 :/ ./ / /
8 BN BEAGK TRIGGER BAR
¢ -6 BLUE
D GONTROL voLTAGE  GRN INT. EXT @
€ o—o0 TO 36 PIN SOCKETS <«
: ‘ ® \ or
TRIGGER BRN
G GGE | !
H  TRIGGER GND  WHITE '
SCALE 'SWITCH EXTRA BAR
I o
bl
R2 |
9l e
I o
\| @) +12
26 SECOND 36-PIN SOCKET ON BACK T
- S|
KEYS | THRU 36 - (FIRST 36
PIN SOCKET, PINS | THRU 36) R22 R3 e
PORTAMENTO 3300 10K Q
KEYS 37 THRU 6l -(2ND 36 O—WIS-——”,MLOG o9 0—’WV——‘IW"
PIN SOCKET, PINS | THRU 25) / ¢l
10 R7
GUIDE / ]: 220
o
NO GLIDE % = Sﬂﬁ%hE
T =game Ll T=
+2 (CKT, BD.)
RANGE
{ TRIM K
{CKT. BD.) SCALE
/
TRIGGER OUT Ri4
/ % 2.5K
®| / Q. 2N3392 RANGE
A as
L{' 1 SR 2N33392 —
RELAY T ©2 @ l | CONTROL VOLTAGES
colL T)-64f o — RI5 <
b= = 18K ®
[J Y-\
-6
= () CIRCLED NUMBERS ARE TERMINALS gms - o o
ON AMP GCONNECTOR. 750 0K 10K
\ 1
S KA MO0G C
REVIGIONS . A, M CO.
A L.ETTTERS IN TRIANGLES ARET - Y o i ] Tmumaseumo, naw vomx
CONTROLLER CABLE CONLECTIONS, & Vgl semedTAnen ey TN 950 KEYBOARD
SCALE orsy JLA |owc no
oare 4= 25 Cno oY I 266




CONTROLLER CABLE

'7\/ 0 1% KEYBOARD SWITCHES
5/ RIGHT
TERM.  FUNCTION  COLOR WwRE Lo, y EHND
XN 1
@ 9l
A e £o 3% 1 2 3 3 SITCH BAR 58 59 §0 6l
B GND 3LACK L ‘2 Ri . o
c =8 8LUE - o 8 E ; ; ; D/D f ]
s} CONTROL VOLTAGE GRN N ‘ :
9 :
3 TRIGGER BAR
£ <4— 8.33 ma tg
G TRIGGER BRN R22
PORTAMENTO
H TRIGGER GNOQ  WHITE J 330N $ 2 4 4
Y O AN A 13
IM LOG / X
rr *12 R4 RS R6
GLIDE / 220 2.4K 220 470
O /
NO GLIDE
/
SCALE
/ TRIM
{CKT. 8D0.}
—x =
SCALE TRIM FERRITE J -2
BEAD /
| e =
| |
|SCALE I
|
TRIGGER |
| +6.9V
ouT
aNzzge — —F ——~ MAX
Q3 Ril
310
RIO
5.1K
15 [‘_\ p) i2
Ri8 l = = GND =
10K CONTROL
VOLTAGES
- -6 TRIG GND
ECB
000
951 KEYBOARD TUNING SDG
1. The keyboard has two adjustments to be made. The scale adjustment adjusts the current source so that the total drop across the resistor string
is 5.000 volts. The range adjustment fixes the lowest key at zero volits. Adjustments are made with the external range and scale controls on the E101 2N3702
five mark. TOP 2N3392
. . . ) . . . . VIEW BOTTOM VIEW
2. Adjust the range setting with the trimpot. If adjustment cannot be made within the range of the trimpot, it may be necessary to short one or
both of the two resistors in series with it,
3.

Adijust the scale trimmer so that the keyboard spans five volts. If zero shifts, for example to .04, then adjust the top for 5.04. That is, always
adjust for a five voit span.

4. Now readjust range trim so that first key is zero. Check to see that scale still gives 0 to 5.000 volts.
MOOG MUSIC INC.

SCHEMATIC, 951, KEYBOARD
993-041831 1266

FIGURE 28 KEYBOARD MODEL 951
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956 RIBBON CONTROLLER TEST PROCEDURE

1
2.

pury

-
s

CWONO O S

TRIGGER SECTION 100 EHZ

TRIG. ANT. WA
A
—~ .001
10K
10K
+ 4
47p1 10K OSCILLATOR
1A A
+12
CONTROL VOLTAGE SECTION R
11K 220

2N4303

10K

2N3702
-1
|

R1BBON

o
<

ADJ.

—

TRIGGER

VOLTAGE
out

CONTROL

-6
to4
! 2 43K 2.5K
RESISTANCE
WIRE 1.0
1
| T
i
|
i

_ Connect the 956 Ribbon Controlier to the test rack.
patch TRIGGER output of the 956 to the 911 Envelope Generator, then to the 902 Voltage Controlied Amplifi

NOTE:

!
|
.5
| <+—+VOLTAGE
!
!
L
I
|

trolled oscillator to the 902 SIGNAL {NPUT. Connect 902 SIGNAL OUTPUT to a monitor amplifier and speaker.

Connect PITCH output to the voitage controlied oscillator CONTROL INPUT.

Touch TRIGGER bar on the 956. Osciliator should be heard. Adjust the 911 and 902 for 2 square envelope.

Set SCALE to 1" and LOW END VOLTAGE to “0”.
Siide finger up and down the ribbon while touching the TRIGGER bar. A pitch change should be heard.
Adjust the ZERO ADJ. trimpot for 0.0 volt dc indication at PITCH QOUTPUT jack.

ECB

OUT  BOTTOM VIEV'

2N3392
2N4058
2N3702

ALL UNLABELED TRANSISTORS OF TYPE 23392

er. Connect SIGNAL OUTPUT of a voitage con-

Adjust the -1V. ADJ. trimpot for a 1.0 dc indication when switching between 0 and -1 low end voitage. Trimpot offsets - 1 volt position only.

Play the ribbon. It should have a 6.0 volt dc span (six octaves). Decrease the SCALE setting to *'5”. The ribbon should now span 3.0 volts (three octaves).
Siowly play the ribbon listening for erratic pitch changes. If erratic conditions exists, lightly sand the resistance wire and undersi
paper. Apply a light film of cramolin to the resistance wire and ribbon 10 further promote a smooth contact.

. Depress and reiease ribbon at low, middie and high end with scale at 10" . Check for drift of the sample hold circuit at each of

10 mv/minute as measured at the PITCH CONTROL OUTPUT jack.

de of ribbon with No. 400 emery

these points. Drift shall be less than

993-042651

et N AR AAMNTDN I ER MODE! ORE



E—————— |
+12V | .
STAGE 1 | | STAGE9 1o (9  ar
2N3702 T 2N3392
Q1 I I '_9
5K s
e BSEE e evrr—" m———— cr— IC6
2N3392 1um{_; 100K 1um{| I STAGES 2 THRU 8 1 o Ic120 - R17
R I (SAME AS STAGE 1) | S T 18] 5 Skip
M) M @ l e — e e e Normal )'- 02 31' v Iﬁﬁim
I i 10 MC717P 1245 I
IC1
Skip IC7(1/2) -P?I'El ) Skip | _j g 1C3 \ Sets Stage 1 If All Stages Are Off L— — — I 'E_T'
Cpreivt 8 £Y 2[5 1|14 A 1o 3 i ouT
Normal) & 10 .' ' 12 | o Normal l iu ‘ 5 R37 | ti-g IC1Z(116) _"L__]
e 12 1C9{12) =
‘Litjp MC717C P | | 4 144 220 C11 e
13
Manualset . |~ |~ : 4'315“"51 | 1, ' D1 C10 I“-“"“F I & -
@'O—EL . | > _L__lnu‘f Lo — W Ii_]_ﬁm 0.68uF
CR5 T1 MC789P To Stage 1 Only 1N346 | 0.1uF ‘ = 100K :
- 0 Y
l—_TL1N34E _%'1 oo -68UF Rig i enr S 470K | = -
. _____:__ __-‘_"-_ N , 1612(112) R
* ¢1 = 0.1uF, C2-C9 = 0.68uF 1 ™ TO PRESET
14
32 "OR" Gate
MC793P
+3.6V
PRESET +3.6V
1IC15(1/4) 1Ruz|§ 1C12{1/4) R29
DTt~ s O [ MNP e CLEARS ENTIRE SHIFT REGISTER <, e eis T LM et qgn
- o IN THE PROCESS OF TURNING ON @ D g |-y auuner— g U NE FONPI "
From "OR" Gate | MC717P 220pF A COLUMN. (EXCLUDING SHIFTING) 13 — al™ .m -’-P T
= MCISSP e . MC717P == MC788P
Automatic Shift +3.6V
(:)_0—0 . One-Shot » CLOCK PULSE
| R32 < 1.0K R30
|1c tolfiz) 10K e1sp1m
+12V ) c14 7 5
. . 1R:|1 72— 3 1'33nF = ) -
POWER SUPPLY NOTE: towF | Lot A o
1. INTERMITTENT OPERATION - £ Manual Shift One-Shot
Eg‘l‘{ R36 MAY BE DUE TO SHORTING
= 68 MOLEX CONNECTORS OR
CORROSION
Q19 ECB - f.€, WIRING
2N2270 2. WHEN REPLACING SOCKETED &
. IC’S, SOLDER FOUR CORNERS o
2.5uF TO SOCKET
I INCLUDES CB-1 2N3302 ' “
- +3.6V 220 2N3702
BOTTOM ) 2345617
VIEW

MOOG MUSIC INC.

SCHEMATIC, SEQUENTIAL CONTROLLER 960
993-041823 1188
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