MANUAL NQO. 993-042240-001
PRICE $20.00

TECHNICAL
SERVICE MANUAL

' JMODULAR
| SYSTEM |

INCLUDES
MODULES FROM

SYSTEM |

SYSTEM I

SYSTEM I
SYSTEM 12

SYSTEM 15
SYSTEM 35

SYSTEM 55

- W orm - —er oW o-Pwob - -
-
. 1
. L
: Q.
L

'._!0." . ’. N
In,.'o,. 0...

; o POV
LR I

S bdit |
1
ey @
|

w e AT e e x . i - -
‘ ' :.‘ A \ 5 ‘-.."‘. .ﬂ i' . -..I‘. . I L] . i 'rl' L] . a
. 4 i + r - = - wr 1 ”-‘ . - [ O - LI, {
r, Hi"‘ - N T - . 'm ,‘ .. _.-: -'-'. w ' ) - :1 - i .. ] :
. i - L I ] . LI . .
- - ] i
o

o

_*0]01010:

t r % ]
[ ] L ]
P ¢
i 1 .

JF - +_.h!.':'-|."" e

e bl

-4 1 el - . '..‘_ . '
‘i‘\:l:;;‘f. WY
g ~ "
- i“':..'f. _‘ !I;*F.t } '-'; 1 3] 3 * -"I'__;'.:_‘-_ .‘_'_I. - q.',..'.# ‘T a ' ,'T . i}

Jyek
- | T = . .‘.I
'-_. : -"f‘ﬁm:'f‘“-'aﬂf' i x
v -"-. .73

t ; p
F . . . a ‘1 ] r.‘ -'IHF
oo e Rl & '-j bt
- L x ?, Y

- i "

2500 Walden Ave. NORLIN MUSIC

Buffalo, NY, 14225 (716) 681-7242




SYSTEM 356

SYSTEM 55

SYSTEM 35 AND SYSTEM 556

MOQG SYNTHESIZER



MODEL

SYN 35/55
2A
3
3A
4A
35
901A
901B
901C
902
903A
904 A
904B
904C
905
907/907A
909/910
911
911A
912
914
921
921A

921B
923
930
950

9508
951
952
956
960

960
960
961

962
984

DRAWING NO.

993-042141
993-042644
993-042239
993-042185
993-042184
993-042645
993-042646
993-042647
993-041813
993-041818
993-041805
997-041807
993-041809
993-042648
993-041838
994-042128
993-041815
993-041780
993-041776
993-041820
993-041877
993-041835
993-041875
993-041876
993-041841
993-041831
993-042650
993-041831
993-041832
993-042651
993-041823
993-041823
993-041823
993-041827

993-041829
993-042652

CONTENTS

Figure 7 Oscillator .
Figure 8 QutputStage . . ............... ... ... .. .
Figure 9 Voltage Controlled Amplifier. . ... ... ... .
Figure 10 Random Signal Source . . . . ........ .. .. .
Figure 11 Voitage Controlled Low Pass Filter . ... .. ..
Figure 12 Voltage Controlled High Pass Filter . . . . . . . .
Figure 13 Voltage Controlled Filter Coupler ... ... ..
Figure 14 Reverberation Unit .. .. ... ... .. ..
Figure 15 Fixed Filter Bank. ... . ... . ... ... ... .
Figure 16 Power Supply . ......... ... .. ... .. .

lllllllllllllllllllllllllll

Ftgure 18 Dual Trigger Delay .. ... ...... ... ..
Figure 19 Envelope Foltower .. .. ... ... .. .. .. . .
Figure 20 Fixed Filter . ... ........ .. .. .. . . . .. . ..

Figure 21 Oscillator

lllllllllllllllllllllllllll

Figure 25 Power Supply . ... ... ... .. .. . ... ..
Figure 26 Keyboard .

lllllllllllllllllllllllllll

Figure 30 Ribbon Controller ... .. .. ... ... .. .. ..
Figure 31 Sequential Controller (Circuit Board 1)
Figure 32 Sequential Controlier (Circuit Board 2)
Figure 33 Sequential Controller (Circuit Board 3)
Figure 34 Interface .



MODEL

992
995
1630

1630

1630

1630

SYN 156
SYN 15
SYN 35/55
SYN 35/565
SYN 35
SYN bb

DRAWING NO.

993-041804
993-041812
993-042653

993-042654

993-042655

093-042656

993-041817
993-041817
993-041//8
993-042657
993-0418/8
993-0418/9

CONTENTS (Continued)

TITLE
Figure 37 Controllerfor904s . ... ................

Figure 38 Attenuators . . ..

Figure 39 Dome Filter (Card No. 1) -Bode Frequency

Shifter . .............

Figure 40 Variable Oscillator {(Card No. 2) -Bode

Frequency Shifter .. ..

Figure 41 Fixed Oscillator (Card No. 3) -Bode

Frequency Shifter .. ..

llllllllllllllllllllll

Figure 42 Modulator/Output (Card No. 4) -Bode

Frequency Shifter . ...
Figure 43 Interconnection
Figure 44 Interconnection
Figure 45 Trigger Buffer ..
Figure 46 Cabinet Wiring . .
Figure 47 Cabinet Wiring . .
Figure 48 Cabinet Wiring . .
Matching Transistor Circuits

llllllllllllllllllllll

IIIIIIIIIIIIIIIIIIIIII

llllllllllllllllllllll

lllllllllllllllllll

45

46

46
47
48
49
50
b1
52
53



P Pl 0 IR —— — ~
2 1 26 }, W =- ML
N R .
S-TR1G S
=R OM 2 I A Y
SONTROLLERS e R JI5 116

P23 Ph ——
9 ; o) l  MULTIPLES i
TRUNKIT  “Z==p—— l -
3 A4 | 9 R /
‘_’_—‘_‘_]
JI3 l 4
PS P6 !
2 | 2 l
V———t———.——v
W7 g
S- TR | * —
G N | - '
_2:1R1G OUTPUTS
N 6 IOK 7 QU™
| N vVOYWWWN————— -
| 56 S %)
1 2 3 4 5 6
- A -
| - \ bl 3 4 5
~\/ - .0 .39 |.io |.033 L0
1 —
CONTROL —
JOLTAGES 2 Low PASS FILTES
= RON S T
CONTROLLERS
— —V
J7 18
2,
l
__ S ~
J9 e
L HIl PASS [FILTER
. - MOOG MUSIC INC.
= | SCHEMATIC, CONSOLE PANEL
CONTROL CUTPUTS 2A 993042141 08-049 |

FIGURE 1 CONSOLE PANEL MODEL 2A




fad bl labavi =t A T A ey et R abral=—1 (O LW

SWITCH LAMPS

12 MIXER INPUTS
J2
22K
13

22K

O 14 MASTER GAIN
100
ngi_g'g k__L R4 22K
= 25K e ———

7 J12 R6B 7 310

—_ I 10K |

4+ -

100K 1% 22K J13 J11

ll2ll‘

g Yy
@_*/"

SW1
SW2
SW3

I.oosa uf SW5 01 T—I"l 01 %_]

= CLICK FILTER - -
ECB
T

0 uf

Z2N4058
2N3392
RESISTORS IN OHMS UNLESS OTHERWISE SPECIFIED BOTTOM VIEW

[__L“ %25:( ATTN (O POWER CIRCUIT BOARD

: -IISII' '

SW4
ll‘4l‘l’

EXT. INP.

993-042644

FIGURE 2 CONSOLE PANEL MODEL 3




+i1B5V +|15V

(4) 25K
q RIS
LN s 22k CWlR? Rz J2Y 22M |
A 00K  |00K |
22M  |CARBON CARBON
= R2 -5V -15V RI| |
6 22K (-)TRIM +TRIM 295K
: OUTPUT OUTPUT |2
OFFSET OFFSET , |
13
- N R3 R6 RS +15V |
7 22K | 22K 22K X DI
' - k() OUTPUT
D1 +I5V |
RI6 | |
= = D4 4 (2) }-—-_t——
] ] R4 ) Na004 4 P% =
ceK -5V (2) :__\!li(4 -15V '
IN4004 ,
| | 3 ;1721458 4L bo| = |
] CW I (-) OUTPUT
R5 5K ®
4.7K =15V LIN IRKI3 | I
— = IO0OPF - I
T Too I
0.01
CI=F pisc
2 - GND .
0l
CZI DISC
3 ~15V
(1) ALL RESISTORS MAY BE 5% DISCRETE MOOG MUSIC INC.
@ RI.2.3.4 6 8.9 || MAY BE DIP SCHEMATIC, CONTROL PANEL 3A MIXER

993-042233

FIGURE 3 CONTROL PANEL MIXER MODEL 3A



GND 5vVAC

Q

o

")

LEFT

DO
=

A

—o

TRIG ROUTIMq SNITCHES

O-__—l——_———-_—._._._.

RIGUT

o
bows
O

- e fi c; \EFT

bl

o

e

TQ Sl IRIG INPUTS

oM 211 OUTPJTS

TEATETTY
RAGMT o TR

———

1

16 |00 K ‘

_

0———0“’_______

|

O L
PSWD
T Corr ©

% )

TRIGGER oUTPUT PULUGS

ata
+_@_

2
®

=b)
o4
06

OV AN

N2

— - S—
P
‘\.I
B C Bs-'rmq-q
e —ef ")

e D |

COWTROL OUTRUT  IACKS

E\L ATTNL RC.BO

— —
18, 9°K 19, LEFT

CNTR | To Q02

L OAAA TS
>'C.DMTR.OL.
4 /00K ¢ [RIGHT INPUTS

[ TEAAAL

FRONM
\ KEY B0,

OUTPUT AY LNEAR
-\S  GND 45 TO 904A

o Q

=V

SUMMEZR
—5 SEE SHTY

l.'''---''—'-l_-lnl-—.m_...-.-..J

Eval LAM
SUPPLY

TONTROL SWITCHES
0 ON o__T__]

2 9 ]

Re\

REVL ATTENUATOR)
SEE =gy

5
2

T

BT, \NMPUT

MOOG MUSIC INC.
SCHEMATIC, CONSOLF PANEL

4A 993-042185 03-050

FIGURE 4 CONSOLE PANEL MODEL 4A

T




J1

J5

Qd ‘ l -
25k Ji2
LINEAK A o

|
O3

E2 2 |
25K ~ C
LINEAR " S

() ®
]
~ 3

" " |

91-Y'4 S eV
LINEAR - JlO

(] ¢
|
03

2| ‘

25K C O -
LINEAK 49

8 1
l
21
4.1 |
- 6V O~V V-t O————, —
JE
* ’2’
\
—L_Q_v —
J7
—ot |

FIGURE 5 CONSOLE PANEL SYSTEM 35

J13
,—-—-0'2 N

— TRUN K B

 —
Jid
¢ pa

MOOG MUSIC INC.
SCHEMATIC, CONSOLE PANEL
SYSTEM 35 993-042184 08-048




901A OSCILLATOR CONTROLLER
A. TUNING PROCEDURE

The 901A adjustments shouid he set only after
the 901B oscillators have been adjusted to track
properly as described for the 93018 and the 901 A has
been allowed to run in the cabinet with the 9018 s for

at least ten minutes. The instruments should be at
room temperature.

1. Set the two FIXED CONTROL VOLTAGE
controls on the 901A panel to ‘0.

2. Connect an accurately calibrated voltage
source, which is stable to within i‘0.1%, to one of the
control inputs of the 901A. For Instance, the pitch
control voitage of a 350 Keyboard Controiler may be
used as the voltage source. The voltage source should
be monitored with a digital voltmeter of accuracy at

least 0.1%. If a 950 is used, its SCALE control should
be set so there is exactly one voit difference between
OCtaves. Keyboards produced after 1968 are cai-
ibrated so that at room temperature, there is a3 one

volt difference between actaves when the SCALE
control is set on *'§""

3. Change the volitage of the source aiternately
from 2.00 to 3.00 voits. {On the 950 Keyboard, set
the RANGE control to 'S5 and play the keys corres-
ponding to middle C and an octave above.) The out-
put frequency of an oscillator being controlled by the
901A should change exactly one octave (a frequency
ratio of 2:1). The accuracy of the one octave change

Can be measured by one of the three following
methods.

a. [If you have a trained ear and “perfect pitch,”
YOou can hear directly how accurate the octave
S,

b. Using a frequency counter, YOU can measure
the two frequencies, They shouid be exactly a
factor of two apart. For measuring low fre-
quencies, use a 10 second counter gate time.

C. Listen simuitaneously to a subtle test osctllator
whose 901A s being adjusted. You can eastly
hear the beat, or difference in frequency. Set
the test oscillator so that it is the same fre-
quency as the higher note of the interval in
question (i.e. no beating is heard). If the lower
note of the intervail produces no (or very slow)
beating with the test osciilator, then the inter-
vat 1s an accurate octave. To set the size of the
Octave in this step, adjust the SCALE A D-
JUSTMENT (P1). With each resetting of the

SCALE ADJUSTMENT. the test oscillator will
have t0 be reset to zero beat with the nigher
note,

4. Change the voltage of the source alternateiy

from 0.50 to 1.50 voits. (On the 350 Keyboard, piay

the keys corresponding to the lowest F Sharp and the
F Sharp an octave above it.) Set the LOW COMPEN.-
SATION ADJUSTMENT (P4} so that. a_ perfect
octave is heard, N

5. Repeat steps (3) and (4) once.

6. Change the voitage of the source aiternately

from 3.50 to 4.50 voits. (On the 950 Keyboard, piay
the keys corresponding to the highest F Sharp and the
F Sharp an octave below it.} Set the HIGH COM-
PENSATION (P2) so that a perfect octave is heard.

7. Instatl all of the modules in their piaces in the
cabinet, and put the back on the cabinet. Allow the
synthesizer to run for approximately one hour with
the normal number of lighted controi voltage switches
on. Then recheck the tuning and touch up the ad-
justments if necessary.

NOTE

Of the above adjustments, the LOW COMPEN.-
SATION ADJUSTMENT will probably need to
be reset more frequently (once every month or

two). The SCALE and HIGH END ADJUST-
MENTS are considerabiy more stable, and
may need to be readjusted once every year or
SO.

B. CHECKOUT PROCEDURE

1. Check the output of the adder section as foli-
lows: Measure the voltage at the colliector of Q5. This
vaitage should jump about -0.075 volts each time the
top FIXED CONTROL VOLTAGE switch is ad-
vanced one step. When both FIXED CONTROL
VOLTAGE knobs are set on 0" the voitage should
be approximately +0.1 voits. |f these voltages at the
collector of Q5 are observed, then the adder section
works properly. If not, check ail components in the
adder section.

2. Place a 2N4058 transistor in the Q10 socket, if

one 15 not already there. If P1 is g stiver-colored wire-
wound trimmer, then set as indicated in Figure 6*,

If P1 is a blue carbon trimmer, then set in mid-

range. Measure the voltage across R24. The voitage

should increase by a factor of two each time the
FIXED CONTROL VOLTAGE switch ts advanced

e

one step. When both FIXED CONTROL VOLTAGE
knobs are on ‘0, the volitage across R 24 should be
approximately .05 volits. If this checks out, then the
"exponential generator’’ section is operating proper-
ly. tt not, then check all the components in the
“exponential generator’’ section.

3. Check all of the pots, switches, and trimmers
to make sure that they function.

a. Operate the FIXED CONTROL VOLTAGE
switch through all of its steps. Note thaty the
voltage across R24 doubles (approximately)

with each step. The highest voltage shouid be
observed when the knob is on +6.

b. FIXED CONTROL VOLTAGE contro! (P3)
should change the voltage across R24 by a3 4.1
ratio (approximately).

c. PULSE WIDTH control shoulg produce 3 volit-

age swing of O tc +12 volts at terminal 6 of the
rear strip.

d. SCALE ADJUSTMENT trimmer {P1) should
change the ratio of the voltage change across
R24 when the FIXED CONTROL VOLTAGE
Knob is turned.

e. LOW COMPENSATION TRIMMER (P4)
shouid vary the voltage across R24 approx-
imately $10% when the FIXED CONTROL
VOLTAGE controls are set at ''0**.

f. HIGH COMPENSATION TRIMMER (P2)
should vary the voitage ratio across K24
approximately B% when the FIXED CON-
TROL VOLTAGE switch is switched between
+5 and +6.

g. MID HIGH COMPENSATION {P5) is normailly
not wused. Turn fully counterclockwise that
wiper arm reads approximately +9 volts.

C. NORMAL OPERATING VOLTAGES

The following direct voltages are measured with a
transistor or vacuum tube voltmeter with an input
impedance of 10 megohms. Voltages of properly
operating units may vary as much as 25% from these
values. Set the front pane! controls as follows:

FIXED CONTROL VOLTAGE Switch: +2

FIXED CONTROL VOLTAGE Knob: 0

WIDTH OF PULSE WAVEFORM: Full counter-
clockwise, Nothing should be connected to the
front panel jacks. All lower console voltage switches
should be off. Large deviations from these volitages
(See Table 1 on Figure 6) indicate troubie in the unit

under test,
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901B OSCILLATOR
A. ADJUSTMENT PROCEDURE

1. Set front panel controls as follows:

FREQUENCY RANGE: 8
FREQUENCY VERNIER: 10
FIXED CONTROL VOLTAGE
SWITCH: +2
FIXED CONTROL VOLTAGE
POTENTIOMETER O

2. Observe sawtooth waveform at test point A"
using a dc voltmeter and oscilloscope. DC content

should be 0 wvolts; AC content should be approx-

imately 2.45 volits RMS. Adjust sawtooth offset (P4)
for O volts dc at test point “"A”,

NOTE

| If unabie to adjust, substitute a new 2N2646
(Q10).

3. Check triangular output as in step 2. DC
should be 0-50 mv, ac approximately 650 mv RMS,
Adjust triangle waveform trimpot (P3) for minimum
glitch and best waveform symmetry. If a3 non-
symetrical waveform stiil exists, advance tracking pot
(P2) and readjust triangle waveform (P3). If symme-
try is still not possible, R8 and R9 may have to be

changed. After final adjustment, the fotlowing con-
ditions should exist:

Sawtooth output: 050 wolts ac (-0.05 1O
+0.05 voits dc)

Sine output: 0.50 voits ac {0 to 0.1 volts dc)

Triangle output: 0.65 wvoits ac (0 to -0.05
volits dc)

Pulse output (with pulse width controi clock-
wise}: 1.2 volts ac {0 to -0.1 volts dc)

4. Check pulse output. DC shouid be 0-100 mv;

AC should be approximately 1.2 volts RMS (50%
duty cycie).

5. Check sine output. DC should be 0-100 mv;
AC should be approximately 500 mv RMS. Adjust
sine waveform (P86} for symmetry, Adjust SINE
OFFSET (P5) for zero voits dc.

B. TRACKING PROCEDURE FOR 901B
OSCILLATOR

NOTE

All revised 2018 Osctitator printed circuit cards

(91-078} have tracking pots (P2},
e

il

1. Silide oscillator out with power cord connected
and aliow 30-minute warm-up period.

2. Set frequency RANGE switch at 4 ft. on each
osciilator,

3. Set frequency VERNIER control at seven on
each oscillator.

4 On the 901A Qscillator Controller, set FIXED
CONTROL VOLTAGE switch on zero and oscillator

frequency VERNIER control on zero,

5. Strike highest note with a keyboard controller,

6. Using sawtooth output adjust frequency VER-
NIER on oscillators one and two so that oscillators
are synchronized. Repeat this procedure for oscil-
lators two and three. {On systems that have only two
oscillators, omit last procedure.)

7. Strike lowest note with keyboard controller.
8. Listen to sawtooth outputs, one at a time, on

ascillators one, two and three. Determine which one
of the three is the lowest frequency.

NOTE

The lowest in frequency oscillator is the one

which the other one or two osciliatros in the
bank will be tuned to.

9. Slide oscillator back in and secure. No other
internal adjustments to be made.

NOTE

This oscillator wiil be referred to as the refer-

ence oscillator for the remainder of the track-
ing procedure.

10. Select one of the two remaining oscillators in
the bank and listen to it (sawtcoth) along with the
reference oscillator. Adjust tracking pot (P2} counter-
clockwise until oscitlator s synchronized with the
reference oscillator. Strike the highest note. Oscil-
lator should still be synchronized at the high end. If
not, adjust frequency VERNIER on test osciliator
until synchronized. Strike the lowest note and re-

adjust, if necessary, tracking pot (P2) on test oscil-
lator.

11. Repeat tracking procedure for remaining oscil-
lator in the bank if system hasa third oscitlator,

12. Repeat tracking procedure for each oscillator
bank in the system.

C. TRACKING PROCEDURE FOR 9018
OSCILLATORS

NOTE

Tracking is the tuning accuracy between two
or more 9018 OQscillators which are being
controlied by a single 901A, that is, maintained
when the controi voltage applied to the 9CI1A
is changed. To check the 8018 Oscillators in a
given bank, perform the following steps.

1. Set ail 901B Oscillators front panel controis as
follows:

RANGE: 4’
VERNIER: 7' {approximately}

2 Set the 901A Oscillator, which controls the
oscillator bank front panel controls as follows:

FIXED CONTROL VOLTAGE SWITCH: 5
FIXED CONTROL VOLTAGE Controi: 0

Width of PULSE WAVEFORM: Full
Clockwise

Also. disconnect all externally applied control
voitages. Turn off all control voitage switches and
extend control voltage programmers.

3. Mix the sawtooth outputs of all the 9018
Osciilators and listen to the mixture. Now readjust
the frequency VERNIER controls on each oscillator
in turn, so that in the end all osciliators are nroducing
the same pitch.




4. Turn the FIXED CONTROL VOLTAGE
switch on the 901 A from 8" to 0. The pitches of
the osciliators will drop 5 octaves. If the frequencies

of all oscillators are within 0.5 cycles of each other,
that is if the beat rate between any two oscillators is

no more than one every two seconds, then the track-
Ing s satistactory. If the beat rate between any two
osciliators is greater than one every two seconds, then

the tracking of the oscillator bank should be re-
adjusted.

D. RETRACKING OF 901B OSCILLATORS
WITH SERIAL NUMBERS UNDER 1912

NOTE

The tracking between oscillators in 4 single
bank, that is, the accuracy with which they
remain in tune with each other as the voltage
to the control inputs ot the bank is changed,
can be adjusted by trimming the track resistors
in the oscillators themselves. Insertion of a
tracking resistor has the effect of lowering the
oscillator frequency by a given number of
cycles, regardless of the magnitude of the con-
trot voltage. The smaller the tracking resistor,
the more the oscillator frequency will be
lowered. The fact that a given tracking resistor
will lower the frequency of an oscillator by a
given number of cycles means thet the track-
ing error {out-of-tuneness) between two oscil-
lators will be most noticeable in the lower
part of the frequency range, whe.e a small
arithmetic frequency difference corresponds to
a comparatively large frequency ratio (musical
interval).

To track the oscillator follow these steps:
1. Remove old tracking resistor R1.

2. Install osciliators in their enclosure and install
the S01A Osciliator Controlier. Apply power and
allow 10 minute warm up period.

3. Set the frequency RANGE switch to 4’ and the
frequency VERNIER control to 7. Set FIXED CON-
TROL VOLTAGE controls on 901 A Oscillator Con-
troller to a total of +5 volts.

4. Mix osciliator sawtooth outputs and listen to
this mixture. Trim frequency VERNIER controls on

oscillators so all oscillators are producing the same
frequency,

8. Reduce the FIXED CONTROL VOLTAGE
controls on the oscillator so that the total ts 0. The
oscillator frequencies will, of course, be lowered five
octaves, and may be out of tune with one another,
Pick osciltator which is producing the lowest fre-
quency. This osciliator is the *“reference oscillator”,
and will not require a tracking resistor. Connect a
resistance substitution box as the tracking resistor to
each of the other oscillators in turn. Find resistors
that bring the oscillators in tune with reference oscil-
lator. {Tracking resistors typically range from 330K
to 3.3 megohm)}. Finally, permanently install! the
resistance values determined by the substitution box
selection.

E. RETRACKING OF 901B OSCILLATORS
WITH INTERNAL TRACKING TRIMMER
(SERIAL NUMBERS OVER 1912)

1. Follow steps 2 thru 5 in paragraph D.

2. Pick any osciliator as the reference oscillator.
Adjust tracking trimmer (P2) of the other oscillators,
one at a time, until the entire bank i1s in tune, Use a
long blade aligning screwdriver for this operation.

3. Repeat entire procedure once Or twice, Or
until perfect tracking is obtained.

TRIANGLE

| FORMS

ADJUSTMENT LOCATION DIAGRAM



12V ©

NOTES:
R31
1. ALL NPN TRANSISTORS ARE 2N3707 OR 2N2926 29K =
2. ALL PNP TRANSISTORS ARE 2N3702 N

¢ R30 43K A
- v )
R29 13K ‘ ’
| R34
+11 5 2 2.7K PULSE
| o OUTPUT
— ]
S Coims e
RS . l 52 . 620
= R?3 18K = " R33 —
TRACKING 3.0K IN34 | 33K ~{, 04 CL-1 3.3K +1-5 L
~— | '. » -
D1 R7 o = P6
R6 / O -6 1K
10K R27
62K /
P1A = | 6802 SINE SINE R44
FREQUENCY ~ / WAVEFORM
— OUTPUT 2.4K
VERNIER ~ 532 / |
s 0033 . - D3" IN34 R42
1K 04 R37 120
SELECTED
+11.5 R26 —
O SELECTED FOR Y, ) IN34 18K 4 o
RE 2.45 VOLTS AT R23 - — { - .6 e DB --—-- _. 2270 .
1K $ “TPA” AND SINE 2ED R38
| SYMMETR TFSIUATI\]!’%[{_LAR IN34 18K S g4y
f‘r Q8 | OUTPUT o6 R3g 5120
2N2646 \ ‘
— Q9 \PA ggg IN34 510 Loag 492
Q10 rg L SELECTED FOR | .01 = 510 ¢ —
4.7 1K$ 245 VOLTSAC | = " + L ¢ = 5
AT “TPA"” AND 1 4
/— —————— Jelmi m— — .IIA.I'I' - 5
LO ® S1A 2" l SINE SYMMETRY ”C" :—= 6
| bk ISAWTOOTH "B C —] 7
32 a’ OFFSET FROM SINE — 8
Y 1 = —— 9
C : - OUTPUT
. | FROM TRIANGULAR | &= }?
- . QUTPUT C —
(1:% FROM PULSE C C 112
OUTPUT 113
0-b -10C 114
115
FROM SAWTOOTH O ] 16
OQUTPUT o 17
ECB :
CONNECTOR STRIP

2N3707
2N 3926
2N3702

BOTTOM VIEW
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FIGURE 7 OSCILLATOR 9018
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10K
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47K
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FIGURE 8 OUTPUT STAGE MODEL 901C
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902 VOLTAGE CONTROLLED

equal to that noted in the °*'LIN"
position,

+12
AMPLIFIER TEST PROCEDURE i :
1. Connect dc voltmeter to TP-L {col- E;K ,5,} R%BKé R4 Lns |
lector of Q5); low side to ground. R2 § C1 ¢ 1K SW1
68
2. Turn FIXED CONTROL VOLTAGE |2 o Rs || _EXP
pot to 6 and set CONTROL MODE CONTROL 2 N4058 ”‘“’é R
switch to "EXP.”” DC Vﬂitage should INPUTS 1 R16 '
read approximately zero. Q Q T | | 22K LIN
| RN O
| 3. Rotate FIXED CONTROL VOLT- (g3 bpya brrg | | 22— |
AGE pot to 0. DC voltage should 100K 2 100K 100K |
read approximately +0.24V. | | I
. i 2N3392 | ?,._‘ . R17
4. Set CONTROL MODE switch to . NS 39K
LIN. DC voltage should read approx- CONN . - Q4] = ¢—AN—C <
5. Rotate FIXED CONTROL VOLT- =3 419 i 100K
AGE pot to 6 DC wvoltage should H23 YR Bk
- 2 T3 GND. 27K
read approximately 4.8V, Y ¢ —-
- 100
| 2N3392
- ,1 | _@QE s [P |
NOTE = 5K | | .
If the above voltages are observ- = TFIXED .‘ éﬂl’? ]
ed, the adder section (Q1 thru — CONTROL oM | SBGUNTAéUT
Q5) is operating properly. 80 Lopoet e | VOLTAGE E - {LOWER)] ?2% (Upper)
8 3 (Lower) | | L
| - , = |
6. With FIXED CONTROL VOLTAGE - |
in 6 and dc voiltmeter connected be- 12 =3 NODE : | |
tween one of the SIGNAL OUT- 13™) GND. ‘ 33 :
PUTS jacks and ground, adjust OUT- — o R40 T
PUT BIAS trimpot for zero volts. — R3g - &4
Co d It 1 it 16 2 % i & I.. 400 2K ) TPJ |
1. nnect dc voltmeter across positive , _ o - -
terminals of SIGNAL OUTPUTS 17 COTLEOL * _T ECB - y Q5 Q4 Q3 Q2 01
jacks. Connect jumper between col- 18 0 | S 2N3392 2N4058 (100K) OOD
, lectors of Q8 and QS8 and adjust — PNP TRANSISTORS 2N4058 NODE BASING DIAGRAMS
OUTPUT BALANCE trimpot for O = NP N ‘ 2N3392 ar - ineuT
VDC. 21 ) (Upper) O [H‘—@
SIGNAL OUT BIAS
! 8. Remove jumper across collectors of 22 2 (Lower} ¢ BOTTOM VIEW 1aiz Qs a8 Q7 as
Q8 and Q9 and connect across col- Q{% (O OO |
lectors of Q6 and Q7. Adjust Q8 and Adi : 08-Q%
| justs + output balance for exponential dc E @ BALANCE
l Q9 BALANCE trimpot for 0 VDL. voltages with FIXED CONTROL VOLTAGE {FOR NEWER
- : - MODELS
g. gz.ncivbﬁcjél?:?ni;tnfmaglsséclNPUT 13, Slowly turn FIXED CONTROL CONTROL fully counterclockwise, = oy
' VOLTAGE pot from 6 to O ano @ Adjusts zero output offset with FIXED INPUT
I 10. Turn FIXED CONTROL VOLTAGE check for linear action in the LIN CONTROL VOLTAGE control fully counter- BALANCE
pot and ascertain that there 1s no mode and exponential action in the clockwise
large offset, If necessary, repeat steps EXP mode. At 0, signal output ' QUTPUT [ﬂd—-—®
7,8and 9. should be -60db maximum. @ Adjusts zero output offset with FIXED CALANCE
{ 11. Turn FIXED CONTROL VOLTAGE 14. Turn FIXED CONTROL VOLTAGE CONTROL VOLTAGE control fully clockwise. 013
pot to 6. Apply Odb T1kHz sine wave pot to 6. With a dc bias, check each
to one of the SIGNAL INPUTS. control input for proper voltage con- @ Adjusts amplitude ievel balance between linear
Signal output should be approx- trol. O volts should have no _EffECt. and exponential mode with FIXED CONTROL VOLTAGE CONTROLLED
imately +5db to +7db. -6 volts should cut the amplifier off VOLTAGE control full clockwise. AMPLIFIER ALIGNMENT
l 12. Note the output level. Set the CON- completely. PROCEDURE AND ADJUSTMENT
TROL MODE switch to “EXP.” 15. With no signal input and FIXED MOOG MUSIC INC. LOCATION DIAGRAM
Adjust INPUT BIAS to obtain a level - CONTROL VOLTAGE set at 6, out-

put noise should be -60db maximum.

SCHEMATIC, 902 VOLTAGE CONTROLLED AMPLIFIER
1068

993041813

FIGURE 9 VOLTAGE CONTROLLED AMPLIFIER MODEL 902
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Ql ? l-"——‘
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— R6 R7 SET ‘I RO TV
22K . 25K
] e
+__CZ Z'SDI R3 530 of Je e _E_
T 400 SDIO & 8K _J @—- 3
e R4 +] cs RS il 4
47K 0 -T 200 270 1C7 R — >
R23 Toos <ark 6
: B
— 9
. L L o L L o o L o L o 10
! |
R2s 19 PINK_ NOISE ® <
33 ' 680 SECTION 13
R17 | 4
e \N\N———eeg)
+ 4 (8 RIZ IMEG. 'I_?_‘
-"1"a00 ,.‘_S..
‘ 8
— RI3 Rla S RIS ©r— 19
6.8K 2 7K sazo 20
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~_T400 180 K 27 47K - -
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SCHEMATIC, 903A-RANDOM SIGNAL SOURCE
393041818 1335

FIGURE 10 RANDOM SIGNAL SOURCE MODEL 903A
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niiiniall

? 4LV

AR CONNECTOR £ ro0d “AMTTT Y OUTPUT BUFFER
0 - : _
_ ' |
v [0 > v BUFFER INPUT ’t IN4ood , 3 F75.8)
& o R4 3
iy %.____?t —_— 1 6 | L36 | s B3 7 N1 021 (8017 @) ) |
Si6G. IN ﬁ—_—___'l l '_J—E__WV ‘2. 5
13 }—rtp : 1 | Rau Lt E? Rad ::.f ;..i'v’ l
CONTROL . SELECTED FOR r 1m| | $ R ARy § :

NO REGENERATION THRESHOLD | | e L :
CONTROL — | * |
INPUTS %50 |

sie, OUT | 1 Egieu <3 1
; 228 o I
i [ L
[JV........_......_.__...—-—-. — 412 - f“ 022 f;:
| : (28 RI7
. S S
D -1 R7y 10K, @ ﬂ;’l ’
e v S
CONTROL “s| | -
INPUTS | R2) J | et s | REV. V01O
I M T Uy o Ny
) R A A REGENERATION
o (3 %
_ L
Tan ® =
| V. | L
FIXED CONTROL N _
3 D v oy T
VOLTAGE %E'ﬂ F e e
Il: 5K ADDER :
& b @ d
) . FILTER uiai S
4 S
904A VOLTAGE CONTROLLED ‘ ' R25, R2 4 't R2% R 28 ' R29
LOWPASS FILTER TEST PROCEDURE 7.Set input frequency to 312Hz, 0db L¥C 220 | 220 ; 220 A
and set FIXED CONTROL VOLT- e
1.Set wirewound trimpots R17 and AGE to “0”. RANGE -3db Point (approxi- NOTES:
R25 to mid-position. 8. Adjust SCALi® trimpot (R8) for -8db. mately) . ALL NPN TRANSISTORS: 2N3392
2.Set FIXED CONTROL VOLTAGE 9. Remove input signal. set REGENER- 1 60 to 80 Hz | RS-
to “6”, FREQUENCY RANGE to ATION to ?ia.,‘lgRAl:JGE to 407 and ) 060 1o 340 Ha % ;m:TEZ‘;gS;iTg >+ 2N405S8
“2” and REGENERATION to “0%. FIXED CONTROL VOLTAGE to '
ik 3 10 to 1.3kHz 4. RANGE CAPACITOR SIZES
3. Using a dc voltmeter, check the volt- 0. j ' 1 1.2 uF
ages at R35 and R39. Both levels 10.Connect a Decade Resistance Box
will be approximately 1.0 volts. Ad- aeross R11 and  determine what 12. Check to see that the cutoll fre g g'g’;‘; - |
just R40 (zero trimpot on filter shunt resistance is reguired to es- que;cy ecr;asgs one ?c ave ¢ 01}: - M
board) for approximately the same tablish the threshold of regeneration. ea;._ on% voR A;grga‘s‘ezijn ZOI;;-II; ECB
voltage at R35 and R39, ) Permanently install the proper shunt g;) %ENTSEOL VOLTAGEM::f uon- '
4, Connect DC VOLTMETER across resistor (approximately 2.2K) and Adjust generator frequency so that
R23 (470 ohms) and adjust 2.0 volt set REGENERATION control be- output is at -3db (260 to 340Hz)
LEVEL trimpot (R24) for 2.0 volts. tween 7 and 8. Set FIXED CONTROL VOLTAGE |
Disconnect DC VOLTMETER after | 11.With a zero db sinewave at the at -5.5 volts and apply +5 volts to BOTTOM VIEW
adjusting. SIGNAL INPUT. REGENERATION one of the CONTROL INPUTS. The gmgggg
5. : at “0”, no external input control output should be -3-2db. Set FIX-
‘;I?;;’Aiﬁﬂl;%fr{;::km”““ to the voltage and the FIXED CONTROL ED CONTROL VOLTAGE at +5.5 "
' VOLTAGE at “0"”, check the FRE- volts and apply -6.0 volts to one of 00G MUSIC INC.
6.Signal output should be -832db, QUENCY RANGE switch for com- the CONTROL INPUTS. The out- g%HEMATIC 904A VOLTAGE
20kHz. pliance with following: put should be -3—2db. 993%]-4F1{c8){%5LED LOW PASS FI L{';ig

FIGURE 11 VOLTAGE CONTROLLED LOWPASS FILTER MODEL 904A



THIS DWG. APPLIES TO MODULES WITH SERIAL

FILTER
o 25 | - e ]
3% IR RS S S
[ 7% RG " &7 Rio ady
SR S ISOK CIK \ 150K 2K gm ﬂ——I———.
(;;___._._r 200_| > 3.1 g 7K
<2 200 k3 47 4
/50K b -—KQZD Q4 200K
b Gr7 Q5 14
= R G5 J‘_"—E@? . ¥28 34K
" T 918 T Q26 Q7
SIGNAL INPUT ¢ o . cs |39 [: b/ 39 | |: ¢1/.39 E 'cu7:.33 msﬁ_lff @29
>N
J5 | | ey
IR AL ' " 346 SIGNAL
¢ 1105?1' ol - 10 $
. . 24 L—..I ers QUTPUT
\ Ag { R, R20 | w2 22} Re3| P .
22K e @ 22K K 222K IK Q22K N 1won| cro i
| CHT | 38.¢ :b
B ot Q BE A28 JN.;IE
€ C - ook 2.2K o
¢ G N
NS B
;a L _j;e _h_f:,l e:n/f;saf
I OUTPUY
. o 1— 2000 TAm g2 PF
| | |
“““““““““ i AUDIO AMP
CONNECTOR STRIP
+12 c 1. +12
il 2.  GROUND
+E ’//"‘ ‘\ 3. -6
rto 8 _: J < D € 10. SIGNAL INPUT
100 (T ~ T 11. GROUND
~— 14. CONTROL NODE
TYPICAL BASE LAY-OUT FOR i5. CONTROL NODE
ALL TRANSISTORS USED 16. GROUND
IN CIRCUITRY. 19. SIGNAL QUTPUT

20 GROUND

ALL NPN TRANSISTORS 2N3392 EXCEPT Q27
ALL PNP TRANSISTORS 2N4058
M INDICATES MATCHED PAIR

Py ALL RESISTORS % WATT 5% CARBON }
. = 3 o2 INVERTER ALL CAPACITORS IN UE UNLESS OTHERWISE MARKED
CONTROL 34, y——Ann 122K py oo Eve TRIM Q13,17,21,25 ARE A MATCHED SET
INPUTS o0 . feonr Panel Q14, 18, 22, 26 ARE A MATCHED SET
I3 QN‘"IZ‘&, FiAEQ fomtroil. NOLTAGE
72 2
| MOOG MUSIC INC.
N CONTROL NODE ° N SCHEMATIC, 904B, VOLTAGE CONTROLLED HIGH PASS FILTER

997-041807 1118

FIGURE 12 VOLTAGE CONTROLLED HIGH PASS FILTER MODEL 9048




» . THIS DWG. APPLIES TO MODULES WITH SERIAL

5 NUMBER 1194 AND ABOVE
FILTER
T —
R2 _—
390 .
i f
R4 <RS R10
R11 ‘
C1 ggo C3 2205 150K 2-2K§ 620
+ + 0.1uF
80uF = - L ) N § R13
C2
200uF Q16 025 219 1.0K
Q13 gmm
R3
T 150K | o Q13 | " Emg Q28 R14
cx a1 C Q27 36K
LL. 0—!—:[ Q18 ‘——‘J 0——0—3— 26 ZN3571A
SIGNAL INPUT R15 T 3 0.39uF | L 0.39uF ‘:uzz 0.39uF Q Q29
33K Q11 i c11 < R27
J5 ' — A7K -
| R26 (47pF < A s SIGNAL
e i R16 R18 | R19
c4 300 1.0K | 2.2K 1.0K | 2.2K 1.0K | 2.2K | ﬁ‘%‘,‘( R29
2.2nF ' R25 31
R17 ’ c10
| —4 100K| 32uF 620
2 2K |
C9 pamend D1
-E 10uF EEP»I ¥ R28 1N346
2.2K b
) —— — | [l |
¢
c14 C17 C19
C12 —de A5 g022uF C15 | c16 0.68uF C18 0.022uF c20 |c2 c22 | c23 R30/68K
SOUF T 0.1uF ST S T T 5 T 5 — T % OUTPUT-
© o =) o 1L = ZERO TRIM
= ' = = y e =
o & > = | o O S = c24
L HIGH til“h'ﬂ'_‘I ¢ RANGE SWITCH S | - 82pF
| S E— FRONT PANEL AUDIO AMP

CONNECTOR STRIP

19 - 1. +12
(] .
E +E 2. GROUND
R31 R32 R33 R34 R36  R37 R38 R39 e 3. -6
> 63K 58K 1R K S8K 03K 18K 12K s =0 w\ D e 10.  SIGNAL INPUT

Q4 Q3 5‘33“%, Q8 ?313(1%} T\:‘; 11.  GROUND
— % 14.  CONTROL NODE
v B RA2IGE . TYPICAL BASE LAY-OUT FOR 15. CONTROL NODE

Q1 0.047uF | @2 .e aTuE - ALL THANSISTORS USED 16. GROUND
%) t:uﬁ Qb é Ny a7 T Q10 IN CIRCUITRY. 19.  SIGNAL QUTPUT

200pF 221K (1%) S200E 20. GROUND

N | SCALE | [ ALL NPN TRANSISTORS 2N3392 EXCEPT Q27
ADDER R43 HJ&_L“\ﬁ“V_(* & 27K ALL PNP TRANSISTORS 2N4058
g1 1.0k Ra.3K AR (1%) M INDICATES MATCHED PAIR
i —_—
e RE2/0 2K ALL RESISTORS : WATT 5% CARBON }
1R€3K 1R531K 3 +12 INVERTER ALL CAPACITORS IN UF UNLESS OTHERWISE MARKED
CONTHOLM_ e VAT A — ; 1"30 20KC LEVEL TRIM Q13,17,21,25 ARE A MATCHED SET
INPUTS R49 -6 Q14, 18, 22, 26 ARE A MATCHED SET
I3 ¥ E?MA
FRONT PANEL
Jo Eﬁ FIXED CONTROL VOLTAGE
C.5. 14 | MOOG MUSIC INC.

CONTROL NODE -~ SCHEMATIC, 904B, VOLTAGE CONTROLLED HIGH PASS FILTER

997-041807 1118

FIGURE 12 VOLTAGE CONTROLLED HIGH PASS FILTER MODEL 9048




SIGNAL INPUT

SIGNAL INPUT

cs.g | FILTER SECTION CS-21

HIGH PASS
FILTER SECTION

SIGNAL QUTPUT

SIGNAL OUTPUT

CONNECTOR STRIP
T 412V
2 GND
3 -6V
8 SIGNAL TO LPF /P
10 SIGNAL TO HPF I/P
14 CONTROL TO HPF
15 CONTRQOL TO LPF
18 SIGNAL FROM HPF O/P
21 SIGNAL FROM LPF O/P

COUPLER 100 |COUPLER SECTION
A SWITCH | A-
nn @S _i.fi'ﬁ. _________ B12 _ _ 7 _iA 12 SIGNAL OUTPUT
o A- B-3 B-1 eB7 A-9 A-7 | 10K = CS-21
T SHIELD 22
A-2 B-2 B-8 A-8 O+12
L 9 P 15K
B
A B 10K 10K A Q L TRANSISTORS
‘t NPN-2N2926 OR 2N3392
COUPLER SECTION 01 PNP-2N3702 OR 2N4058
I__L SIGNAL INPUT = ECE
CS-15 CONTROL NODE CS-14 CONTROL NODE 5.6
TO 904-A TO 904-B 100K3 100K 005 BOTTOM
0TO-5 +1.57T0-25 ) 68 VIEW
TO
. e 5.6
100K $100K < 100K 51K 51K 100K S 100K  S100K N
100K
________________ P — — — = - - -_—— - - -—
C-6 C-12 D-61 D-12f PARALLEL E-6
C-3e Ci1 C9e C-7 D-3 D-1 D-9 D-7 E-3 E-1
% C-2 C-8 D-2| SERIES D-8 E.2
| iy i a
C C D D E == 6. Connect VTVM at pin CS-14. Turn BANDWIDTH and
L—.,, CENTER __ CENTER —WA— = CENTER FREQUENCY controis fully clockwise. VTVM
_L_)FREQUENCY r__l 66 5K - FREQUENCY _E_l 66 BK = should indicate O volts.
INPUTS - - 7. Turn CENTER FREQUENCY control fully counter-
- - — clockwise, VT VM should indicate -3.2 volts.

POSITION THREE ON FRONT PANEL -
SERIES (BAND PASS)

POSITION TWO ON FRONT PANEL -
LOW PASS - HIGH PASS

POSITION ONE ON FRONT PANEL -
PARALLEL {BAND REJECT)

904C VOLTAGE CONTROLLED FILTER COUPLER

TEST PROCEDURE
NOTE: All indications must be = 10%

1.Connect a 100K ohm resistor between CS-8 and CS-21
and also between CS-10 and CS-19.
at 6B80-ohm

2.Connect vacuum tube voltmeter (VTVM
resistor in coupler section. Turn BANDWIDTH and
CENTER FREQUENCY controls in full clockwise posi-
tion. VT VM should indicate O volts

3. Turn CENTER FREQUENCY control fully counter
clockwise. VT VM should indicate +1.60 volts,

4. Turn BANDWIDTH control counterclockwise. VTVM
indication should vary from +1.60 voltsto +5.00 volts.

5. Turn COUPLER switch from BAND REJECT to OFF to
BAND PASS. VTVM should indicate 0 volts in OFF posi-
tion for all conditions Band pass and band reject should
indicate the same for all control settings

Turn BANDWIDTH control fully
VTVM should indicate +1.0 volt,

9. Turn CENTER FREQUENCY control fully counter-
wise. VT VM should indicate -2.6 volts.

10. Connect VTVM at CS-15. Turn BANDWIDTH and
CENTER FREQUENCY control fully clockwise. Volt-
meter should indicate O volts.

11. Turn CENTER FREQUENCY control fully counter-
clockwise. VT VM should indicate -3.2 volts.

12.Turn CENTER FREQUENCY control clockwise. Turn
BANDWIDTH contro]l] fully counterclockwise. VI'VM
should indicate -1 volt.

13.Turn CENTER FREQUENCY control fully counter-
clockwise. VTVM should indicate -4.6 volts

14. Connect oscillator, set at 1k 0db, to 904C SIGNAL IN-
PUT. Connect VTVM to SIGNAL OUTPUT. DB meter
should indicate -19db with COUPLER switch in BAND
REJECT mode and -30db in BAND PASS mode.

counterclockwise.

FIGURE 13 VOLTAGE CONTROLLED FILTER COUPLER MODEL 904C

993-041809
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220 DUAL
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10 INPUT OUTPUT 02 2N 221K
33K r——
+ 0.1 3707
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| 10K
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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 control 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 800 series
moduies. However, special consideration in
mounting the 905 must be observed. First, power
supplies, motors and other devices producing

2.5

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 signais.
Third, monitor speakers should not be mounted
close to the 90b, as this would encourage acoustic
feedback between speaker and delay fine.

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

FIGURE 14 REVERBERATION UNIT MODEL 905

10

il

22212019181716151413121110 9 8 7 6 54 3 2 1
BOTTOM VIEW

NOTES:

O +12 1. ALL TRANSISTORS
ARE 2N2926 OR
2N3707 UNLESS
OTHERWISE
MARKED

. MOUNTING
SHOULD BE AWAY
FROM POWER
SUPPLIES, MOTORS
AND OTHER

“ DEVICES PRO-

DUCING STRONG

MAGNETIC FIELDS

3. MOUNTING SHOULD
BE AS RIGID AS
POSSIBLE TO AVOID
MOVEMENT OF THE
ACOUSTIC DELAY

& O

LINE
ECB
I ® 9
2N2926

T e

993-042648

effect of which is similar to that of reverberation
of sound. If a smaill 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 also 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,
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[ ARE ADDED TO THESE CAPACITORS s
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MOOG MUSIC INC.

SCHEMATIC, 907A & 907 FIXED FILTER BANK
993-041838 03-028

FIGURE 15 FIXED FILTER BANK MODELS 307 AND 90/A
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FIGURE 16 POWER SUPPLY MODELS 909 AND 910
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FIGURE 17 ENVELOPE GENERATOR MODEL 911
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FOLLOWER SECTION

R3

+
R4

. Adjust

. Set P4 for 4.5 voits dc at

the CONTROL QUTPUT
(J2}.

P3 to even the
“"TOPS” of the peaks of
the sine wave, with re-
sponse ON, as observed
on oscilioscope connected
at CONTROL OUTPUT
(symmetry). Repeat steps
3 and 4 to maintain prop-
er dc output. If necessary,
change R21 from 15K to

?J?G 100K 100K
+10.0V
Q2
6.0V
+6'wpp__l 1N459
-l ] Lt 13 4\
1N459
Q-Cb t '
~ %?;[lljk - cy +6.6V *6.5V D2
it 330K > +10vpp . 05
+ OV
l o 0.023V ‘m_sw A/
B =alm | o
2.5 330k S K ¥ 6.8K 6.8K
e Q3
05 %l’ —
|, | ‘s 04 :;:EHEB 15K R21 j:L.
+6.0V P1 "
" m cs R24
+2.4v + oUT 3\ o= .0022 ¢ 220K
MY Jevel 47V |53V ;
R22 R23
470K 470
912 ENVELOPE FOLLOWER o |
——e A2
A. FOLLOWER SECTION Dg\x
1. Set P1 to mid-rotation. 6 EK f 46V indi
. Or 4 . MNQAalCa-
2. Apply a 250Hz sine wave tion.
at -1bdb to the SIGNAL
INPUT (J1). 5. Check input/output levels

as shown below with a3
250H7z sine wave.

INPUT (db} OUTPUT (volts)

+3 6.0

3 09\ 0 1v
9 5.0

15 4.5

21 4.0

27 3.5

33 3.0

-39 2.4 5 20.2V
45 1.8

51 1.1

57 C

TRIGGER SECTION
——— ————o o — e o (1)
+12V
c2 C3 RE8 RS9 RY A
10
32__ L §22K g 22K § 230
LONG
—0
0.3V TO +3.0V
'—-
P Ol O
© SHORT THRESHOLD ¥0.25 | 1o r1s
RESPONSE TIME R13 YO 680
0.42 V R14 @
Q11 47K +7.0V
0.06Vpp l 10 ;
AN -1.0 to+d.1V .
32 43 Ot':U Ja
—0o— +3.0V
o— T o ]
TRIG.
ouT
CONR. OUT.  CONN. IN v
Q14
1 — —
D7
| D6 R27? CL
Lo imim | Y
— 0.1 $G3246
(2
GND.
R29 R30 § R31 R32
68K 33K 3.3K 22K
—o
6V
B. TRIGGER SECTION CONN. STRIP ON P.0.8.0. |
—

1. Apply a -42db signa! to
SIGNAL INPUT (J1).
2. Connect dc voltmeter

across TRIGGER OQUT-
PUT (J4). As THRESH-
OLD control (R13) is
rotated counterclockwise,
trigger output of approx-
imately bOMV will occur
at mid-range of rotation.

NOTE |
Utilize a 912 Envelope
Follower to trigger a 921, I
902 and 911 setup 10
determine proper opera-
tion of trigger threshold.

FIGURE 19 ENVELOPE FOLLOWER MODEL 912
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=

ADJUSTMENT
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DIAGRAM
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SRR L

. ALL RESISTORS IN OHMS

. ALL NPN TRANSISTORS = 2N3392
. ALL PNP TRANSISTORS = 2N40538
. ALL DC VOLTAGES + 20% -MEASURED

. BASE LAYOUT FOR TRANSISTORS
USED:

B X
|
|

C 993-041776

ALL CAPACITORS IN uf

WITH 250Hz -15db SIGNAL AT SIGNAL
INPUT

. VOLTAGES READ WITH THRESHOLD

CONTROL GOING FROM FULL CW TO
FULL CCW
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FILTER SECTION
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NOTE
These procedures are for 921 and 9218
Oscillators unless otherwise noted. Ali
trimpots must be centered.

WAVEFORMS

A. Connect 921B to a tested 921A,

B. Check SAWTOQTH output level for approx-
imately — 6dB.

C. Check TRIANGULAR output. Adjust (1)

for no glitch on lowest frequency, adjust

for O DC offset and check level for
approximateiy - 6dB.

D.Check RECTANGULAR output (921A
WIDTH to 50%). Adjust @ for square
wave and check level for - 2d8.

E. Check SINE output. Alternately adjust @
and (o for sine shape and symmetry,
adiust&ﬁ for 0 VDC offset and check level

for - 40i3.

SCALING

NOTE

The osciilator scaling procedure requires
either monitoring the oscillator output
with a frequency counter or ‘‘zero beat-
ing” the osciilator against a fixed fre-
quency reference osciilator.

Tuning by the “zero beat” method ("by
ear’’} is done by mixingthe sawtooth ocutputs
of the oscillator being scaled and a fixed fre-
quency oscillator {a 921 or 921B from another
hank) tuned to C:523Hz and monitoring the
mixed output with the audio equipment nor-
mally used with the synthesizer, Viewing the
mixed output on an oscitloscope i1s helptul but
not necessary.

The actual tuning to exact frequencies is not
of particular importance as the synthesizer
offers a variety of accessible pitch controls.
The only serious consideration is for scaling
the oscillators and for having all the oscillators
in the system track with one another, that is,
that they oscillate at the same frequency over
a wide range of control voltage inputs.

A. Set the FREQUENCY of the 921A, 9218
or 921 to 0. If using a Modef 350 or 951
Keyboard, set the 921B or 921 RANGE to
8. The RANGE should be set to 2° if a
Model 952 Kevyboard is used. Patch the key-
board output to the 321A or 921 FRE-
QUENCY control input. Set the SCALE
and RANGE controis on the keyboard to

mid-position; set GLIDE or PORTAMENTO
control otf.

eeeeeeeeeeeeeee——————

B. Depress and hoid C3 and adjust @P for
S500H2z {or tune to unison with the reterence
osciilator).

C. Depress and hold C1 and adjust for
125Hz {or two octaves below the reference).
Repeat steps 8 and C until the scale 1s
adjusted.

D. Depress and hold C5 and adjust © for
2kHz {or two octaves above the reference).
Repeat steps C and D (keep checking step
B) until scaled.

E. Check tracking by successively depressing
each © on the keyboard. A weil scaied
oscillator should have a scale error of no
more than £ 1Hz.

RANGE SWITCH SCALING

A. Set RANGE switch to 2°. If using a Modei
950 or 951 Keyboard, depress and hold C3.
If a Model 952 Keyboard is used, depress
and hoid C5. Adjust @ for 2093Hz (or
two octaves above reference).

B. Switch RANGE to 32’. Adjust (P) for
130.8Hz {or two octaves below referencel.

C. Check all RANGE positions for 0 £1 Hz

NOTE

This will normally complete the tuning
procedure., However, If large changes
were required in any of the four trim-
mers used, it may be desirable 1o
repeat the entire procedure,

The remaining oscillators may be tuned in

exactly the same way. For best tracking resuits,

use this aiready tuned oscillator as the refer-
ence for tuning the others. In this instance,
instead of leaving the reference at the same
pitch apply the same control voitages and
range settings 1o the osciliator as weil as the
one to be tuned. All alignments are then made
to unisons rather than several octaves apart.
We are aware that this procedure is neither
short nor simple but 1t will give excellent
results and maximize your enjoyment of our
fine instrument. A little practice with this
procedure wilt greatly shorten the time re-
quired and tmprove your confidence in using
the synthestzer.

SYNCHRONIZATION ADJUSTMENTS

A. Set RANGE to 8' {523Hz2). Switch SYNCH.
to STRONG and adjust @ for no fre-
quency change.

B. Check osciilator scale (SYNCH stull on
STRONG]) by rotating RANGE switch.

C. Apply a unison {(523Hz) -2d8 to 0dB
square wave to the SYNCH. input. Rotate
FREQUENCY pot clockwise and counter-
clockwise from 0. LLocking range should be
at feast 2 semitones on either side of 0.

CLAMPING POINT ADJUST
(921 ONLY}

A. Set RANGE to 4°. SCALE should be 12
semitones.  Set FREQUENCY to (,
COARSE RANGE to sub audio, CLAMP-
ING PQINT to 2%, and AUX. QUTPUT
LEVEL to 8.

B. Appily fixed output SAWTOOTH wave-
form to another VCO control input. V-
TRIG clamping by patching from AUX.
QUTPUT SAWTOOTH. Turn clamping pot
to 98% and adjust for lowest possible
clamping point.

FREQUENCY POT RANGE
(921 ONLY)

Set SCALE to +12 semitones. Adjust @
for a two octave ptus one semitone range from
fuil counterclockwise to full clockwise.

@ OCTAVE TRIM

@ RANGE TRIM ——
]
FHEQUENCY@ . SCALE [
COMP.
© TRIANGLE
TOP END ADJ. GLITCH

@ TRIANGLE OFFSET

1
PHASE LOCK ©
PHASE LOCK (&) OFFSET
FILTER PHASE @
CUTOFF LOCK SINE
© FILTER BAL. SHAPE
o @ ®
SYMMETRY
SINE OFFSET L

ADJUSTMENT LOCATION DIAGRAM



NOTE

All voltages to be +0.1% unless otherwise
specified.

M

,——-—““__—__—__
A.Check FREQUENCY and WIDTH control

knobs for tightness and symmetrical position-

ing.

B. Set OCTAVE, RANGE and SCALE trim
pots to midrange.

C.-Connect dc voltmeter to output of power

connector,

D. Adjust FREQUENCY control for zero volts
dc.

E. Place OCTAVE/SEMITONE switch in SEMI-
TONE position.

F. Apply +2.0 volts to one of the CONTROL
INPUTS and adjust SCALE trim pot for -1.0
volts output.

G. Apply +2.0 voits to the other CONTROL
INPUTS. Maximum tolerance between inputs
will be 0.1%.

—mmm—m—m—m—m—m——ee .
NOTE

Applying +2.0 volts to any CONTROL
INPUT will result in an output between
-0.999 and -1.001 volts.

e e — ]

M. Disconnect power to CONTROL INPUT.

. Place OCTAVE/SEMITONE switch in
OCTAVE position.

J. Connect low side of dc voltmeter to -6

VOLT (avaiiable at jumper} and connect
high side to the QUTPUT.

K. Adjust OCTAVE trim pot to obtain a 6.0

volt change between one end of the FRE-
QUENCY contro! to the other.

L. Connect low side of dc voltmeter to ground.

M. Adjust RANGE trim pot for +3.0 volts with

the FREQUENCY control in full counter-
clockwise position.

N. Turn FREQUENCY control to full clockwise

position. Voltmeter should indicate -3.0

voits.

O. Adjust FREQUENCY control for 0.0 volt

Indication. Indicator dot on knob should
align with “'0" panel marking.

P. Place OCTAVE/SEMITONE switch in SEMI-

TONE pesition. Observe that no zero shift
OCCurs.

Q. Vary the range of FREQUENCY control and

observe that voitmeter will vary from +0.5
in full counterclockwise position to -0.5 in
full clockwise position.

R. Connect dc voltmeter to point “A" and set
WIDTH control to mid-position. DC level
indication should be -1.5 +0.2 volts.

S. Turn WIDTH control to full counterclock-

wise position and apply +4.0 volts to one
of the WIDTH control Inputs. Voltmeter
should indicate - 1.0 £0.010 voits,

T. Check the other WIDTH control for the
same result as in step *'S”".

SUMMARY

FREQUENCY: A)
- B)

WIDTH: A)

OSCILLATOR DRIVER MODEL 9214 ADJUSTMENT PROCEDURES AND LOCATION DIAGRAM

E OUT/E IN =-0.500
WHEN EIN=0, EQUT
=0 (CONTROL AT'0"")

E OUT/E IN=-0.250
WHEN E IN=0, E QUT

=-1.90 (CONTROL AT
IISOII)

1C1 GNDi{___—
-6V L |
.
OQUTPUT [
OCTAVE
c O
Ouresng
POINT A
! 6 vouT
O 0
SCALE

A

Iy
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FIGURE 22. OSCILLATOR DRIVER MODEL 921A
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NOTES:

UNLESS OTHERWISE SPECIFIED:
1. ALL RESISTOR VALUES IN OHMS, 1/4 OR 1/2W
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3. () DESIGNATES PLUG PIN
4. () DESIGNATES REAR CONNECTOR FINGER

FIGURE 23. OSCILLATOR MODEL 9218
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POWER SUPPLY MODEL 930

SUB-MODULAR POWER SUPPLY M1, M2,
M3 (MODEL 22B-300) AND M4 {MODEL
22B-100)

A. SPECIFICATIONS

Output Voltage:
+15V (M1), -15V (M2), +12V (M3), -6V (M4)
Qutput Current:
1.5A (M1, M2}, 1.7A {(M3), 2.5A (M4)
Line Regulation: £0.075% (M1 thru M4)
Load Reguiation: £0.075% (M1 thru M4)
Ripple Peak-to-Peak: SmV (M1 thru M4)
Over Current: 50%-130% of full rated load (M1
thru M4)
Over Voitage: 105%-135% of ratings (M1 thru M4)

B. ADJUSTMENT PROCEDURES

VOLTAGE ADJUST - Adjust output voltage to
desired level at no load with unit connected as
shown in Figure A. Ascertain that OVP (Figure
B) is in maximum clockwise position,

CURRENT LIMIT ADJUST - Adjust 1 LIMIT

to maximum clockwise position. Apply 125% of
full load and adjust | LIMIT until unit drops out

of regulation 50 to 100mV.

CAUTION

Do not run units over five minutes without
additional heat sink. |

OVP ADJUSTMENT - Remove input power and
toad and apply an external voltage through a limit-
ing resistor as shown in Figqure C. Adjust OVP
ADJUST until firing occurs at desired volitage as
the external source is slowly increased. Select
limiting resistor to limit current to 0.5 ADC
maximum after firing.

C. TROUBLESHOOTING

TROUBLE PROBABLE CAUSE

Input fuse blown.

lLow output voitage, poor regulation,
high ripple, loaded.

High output voltage, poor requiation,
high ripple, loaded.

High output voltage unioaded, OK
loaded.
Output noise.

Output osciilation.

OVP triggers under normal operation

OVP faiis to trigger.

inhibit does not function. Excessive
unit heating.

(1)
(2)
(3)
(4)

(1)

(2)

(3)
(4)

(5)

(1)
(2)
(3)

(1)
(2)

(1)
(2)

(1)
(2)

(1)
(2)
(3)

(1)
(2)

(1)
(2)

(3}

Check fuse rating

Possible overload
QVP triggering with Q2, Q3, CR6 shorted
CR1, CR2, CR3, CR4, C1 or C2 shorted

Possible overload or current limit adjust
R11 improperly adjusted (shouid be set
for 120% of fuil load current prior 1o
feedback)

Possible QVP triggering (check setting of
R22)

U1 defective

C1, CR5, R4, C3,Q1,C4, R11, R14,
R15, CR8 or C6 shorted

R1, R2, R3, R13 or R16 open

V1 defective
Q2. Q3, CR6, R3 or R16 shorted
R4, R14 or R15 open

U1 defective
Q2 or Q3 high leakage

U1 defective
C3 or CH6 open

U1 defective
C4, R8 or C6 open

Check QVP setting
SCR1, Q4, CR7, R21 or R22 shorted
C5 or R20 open

SCR1, R17,Q4, CR7, R21 or R22 open
R18, R19 or C5 shorted

Possible overload

Inadequate heat sinking or heat sink bolted
to uneven surface (no thermal compound
used in heat sinking

input voltage to high
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REGULATORS, 117 VAC 60 HZ INPUT

ACROSS 1 AND 3WITH 14 AND
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MOOG MUSIC INC.
SCHEMATIC, POWER SUPPLY 930
993-041841 08-022




D. MODEL 22B-300 (M1, M2, M3) E. MODEL 22B-100 (M4)

REPLACEMENT PARTS LIST REPLACEMENT PARTS LIST

m DESCRIPTION M DESCRIPTION

C1,C6 Capacitor, Eiectroivytic, 220 uf, 35V C1,C6 Capacitor, Electroiytic, 470 uf, 15V
C2 Capacitor, Electrolylic, 4000 uf, 30V Capacitor, Electrolytic, 3000 uf, 15V

S M MODULE | SOURCE

CONNECTION DIAGRAM C3, C5 Capacitor, Electroiytic, 1 uf, 50V Capacitor, Electrolytic, 1 uf, SOV
Ca Capacitor, Film, 0.001 uf, 50V Capacitor, Film, 0.001 uf, 100V
FIGURE A CR 1 thru | Diode, Semtek 3Fi1, Motorota MR501
CR4 Diode, 1N4002
CRb Diode, Zener, 1IN4753A Diode, Semtek 3F11, Motorola MR501
CRB, CR8 | Diode, 1N4002 Diode, Not Used
CR7 Diode, Zener, 1N754A Diode, Zener, 1N751A
F1 Fuse, 5 Ampere Transistor, 2N2222A
Q1 Transistor, 2N2222A Transistor, 13159-2
Q2 Transistor, 13159-1 Transistor, 13002-3
Q3 Transistor, 13002-3 Transistor, 2N2907
Q4 Transistor, 2N2907A Resistor, 51 Ohms, 5%, 1/2 W
R1, R2 Resistor, 750 Ohms, - 5%, 1/2 W Resistor, 3.01K Ohms, RN60C
R3 Resistor, 470 Ohms, - 5% 1/2W Resistor. 4.02 K Ohms, RN60C
R4 Resistor, Not Used Resistor, 47K Ohms, t50 1/2 W
CURRENT LIMIT ADJUST VOLTAGE RS Resistor, 47K Ohms - 5%, 1/12 W
() | ADJUST R6, R9 Resistor, 1K Ohms, - 5%, 1/2W Resistor, 1K Ohms, t59%, 1/2W
LIMIT' « ovp ADSUST  {E 5 )7) R18, R19 Resistor, Not Used
R7 Resistor, Not Used Resistor, 3.3K Ohms, 5%, 1/2 W
R8 Resistor, 3.3K Ohms, 5%, 1/2 W Resistor, 0.1 Ohms, BWH
R10 Resistor, 0.22 Ohms, BWH Potentiometer, 100 Ohms
R11 Potentiometer, 100 Ohms Resistor, Not Used
R12 Resistor, Not Used Resistor, 510 Ohms, te%, 1/2 W
R13 Resistor, 1.2K Ohms Potentiometer, 1.5K Ohms
POTENTIOMETER LOCATION R14, R22 | Potentiometer, 1.5K Ohms Resistor, Jumper
R15 Resistor, 309 Ohms, RN6OC Resistor, 1.5K Ohms, RN60C
R16 Resistor, 1.19K Ohms, RNG0C Resistor, 100 Ohms, s 5%, 1/2 W
FIGURE B R17 Resistor, 270 Ohms, +5% 1/2W Resistor, 1K Ohms, RNG60OC
R20 Resistor, 1.55K Ohms, RN60C Resistor, Jumper
R21 Resistor, 750 Ohms, RNGOC Potentiometer, 500 Ohms
R23, R24 | Resistor, 10 Ohms, I5%,1/2W Silicon Control Rectifier, 2N4441
SCR1 Silicon Controi Rectifier, 2N4441 integrated Circuit, 723CE
U1 integrated Circuit, 723CE

LIMITING RESISTOR

w

+S EXTERNAL |

0-40VDC

S
e

OVP ADJUST SET-UP

FIGURE C
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' TERM.
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=  R22 F_,'
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NO GLIDE , = AL
R12 SCALE
St St 1.3K TRIM
/ +12 (CKT. BD.J}
/ 163 Rér’g?ng R13
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TRIG TRIGGER OUT . 3 A 12
/ 1 CONTROL 251K L
(NN3392 =g VOLTAGES
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/ \lA '

CONNECTOR

CONNECTIONS

FIGURE 26 KEYBOARD MODEL 950

CONTROLLER CABLE

FUNCTION COLOR WIRE
+12 RED
GN BLACK
-6 BLUE
CONTROL VOLTAGE GRN
TRIGGER BRN
TRIGGER GND WHITE

KEYS 1 THRU 36 - (FIRST 36
PIN SOCKET, PINS 1 THRU 36)

KEYS 37 THRU 61 - (2ND 36
PIN SOCKET, PINS 1 THRU 25]

ECB
2N3392 E101
2N3702 TOP
BOTTOM VIEW
VIEW

O CIRCLED NUMBFRS ARE TERMINALS ON AMP

A LETTERS IN TRIANGLES ARE CONTROLLER CABLE

933-041831
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CONTROLLER CaABLE I 0L 1% KEYBOARD SWITCHES

(J ® (J ) @ L (J () @
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9l —4————% =0
A +12 RED — e "
3 | 2 3 4 58 59 60 6l
R GND 3LACK R1 PITCH BAR
— +12 O———I\N\r—% ® ® C O C C ® O ¢ &
0 CONTROL +OLTAGE GRN _7__,—% 'S
E 3 TRIGGER BAR
£ 44— 8.33 ma Py
G TRIGGER BRN R22 El0!
PORTAMENTO
H TRIGGER GND wHi TE { f 330 1L R3 QI ‘
r C O - 13
M LOG " 10K ‘ X
/ To : 7 *12 4 RS R6
1 ' R
GLIDE / RANGE RI3 é § §
' Y = TRIM > 5K § 220 2.4K 220 470
| NO GLIDE
/ RI2
/ 13K SCALE R8
TRIM 250
o/ - (CKT. 8D.) PN33G2
)
2 R23
l SCALE TRIM | @ FERRITE  / > -12 2.2K ——@ a9
BEAD
/ O
/ Y BRENE ’_@
470K 2.2K
/ Q RANGE Q4O |SCALE 2 4—O— | 2"3202
| / 25> » TRIGGER A | I 6.9V
/ ouT _ ] L ] +6.9V
IE-O;; - 2N3392 i MA X
/ R20 2N3392 > § 310
Q6 l
4. 7K
RIO
R(E:léﬁ:r § 5.1K
+ R2! j2
. 15
NE 36 A L
.64 uf YL
Y RIS = = GND =
——— a 10K CONTROL
L o -6 i VOLTAGES
- -6 TRIG GND ®
ECB
O0O0
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
s 5,000 volts. The range adjustment fixes the lowest key at zero volts. Adjustments are made with the external range and scale controls on the E101 2N3702
e mark i BOTTOM VIEW
2. Adijust 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 | VIEW

. both of the two resistors in series with it.

3. Adjust the scale trimmer so that the keyboard spans five voits. If zero shifts, for example to .04, then adjust the top for 5.04. That is, always
adjust for a five volt 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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12.
13.
14.
15.
16.
17.
18.
13.

. Connect voltmeter from KB BUSS to KB GUARD. Adjust (FET BAL) pot R22 for

MODEL 952 TWO NOTE KEYBOARD TEST PROCEDURE
(SEE PAGE 34 FOR SCHEMATIC DIAGRAM)

NOTE

The 952 Two Note Keyboard must be connected to a tested professional system.

Set tront panel RANGE and SCALE controls at *‘5"": set PORTAMENTO controls at 0.
KB HI voltage should be approximately +2.2 volts dc.

Adjust (KB LO) pot R7 for KB LO indication of the same potential as in step 1 but of the opposite polarity.

Keys.

. Set all front panel controls at *’5”'. Turn both GLIDE switches to OFF.

Connect voltmeter to PITCH 1 output. Depress middle “C’ key and adjust RANGE 1 for 0 volts dc.
smalil division of "'5"",

. Depress HI “C" key and adjust {SCALE 1 COMP) R42 for +2.0 volts. Depress LO “/C” key and observe -2.0 volts + 2 mv.
to PITCH 2 output. Set all front panel controls at 5"’ Depress middie “‘C"” key and adjust {RANGE 2 COMP) R45 for

Connect voitmeter
O volts dc.

. Depress HI “C"" key and adjust SCALE 2 for +2.0 volts dc. SCALE 2 pointer shall be within one small division of '5"’.
10.

11.

Depress LO “C" key and observe -2.0 volts dc +2 mv.

RANGE 1 pointer shall be within one

no voltage while alternately depressing Hl and LO “C”

Connect voltmeter high side to PITCH 1 output: connect low side to PITCH 2 output. Check several points (keys) on keyboard. At no

check, shall the voltmeter indication exceed 1 mv.
Connect voltmeter to TRIG. 1 output. Observe indication of approximately +12 volts dc.

Depress any key. Output should drop to near 0 volts dc.

Connect voltmeter to TRIG. 2 output. Observe indication of approximately +12 volts dc.
Depress any key and observe that no change should occur.

Depress two keys and observe that output should drop to near 0 volts dc.

Check both GLIDE 1 and 2 with PORTAMENTO 1 and 2 controls set at 10. GLIDE should take approximately 10 seconds.
Check PITCH contacts by listening to an oscillator that the 952 Two Note Keyboard is driving.

Check trigger contacts by tapping keys and listening for contact bounce or double triggering.

L
KB BUSS [j

R42

| ISCALE 1 COMP)

(RANGE 2 COMP)

O

852 ADJUSTMENT LOCATIONS

| R7
(FET BAL!.a

(KB LO)

ZOKGKB GUARD

KB HI
O KBLO
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FIGURE 29 TWO NOTE KEYBOARD MODEL 952
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TROLLER TEST PROCEDURE NOTE: ALL UNLABELED TRANSISTORS OF TYPE 23392
956 RIBBON CON

ol

.
S

COWEONO VS

_ Connect the 956 Ribbon Controlier to the test rack.

olif PUT of a voitage con-
Patch TRIGGER output of the 956 to the 911 Enwvelope Generator, then to the 902 Voltage (;qntrolied Amplifier. Connect SIGNAL OUTPU Q
trac:ﬁed oscillator to the 902 SIGNAL INPUT. Connect 902 SIGNAL OUT;’:.JJ;F to a monitor amplifier and speaker.
- [ CONTROL IN :
nect PITCH output to the voltage controlied osciliator |
gzzch TRIGGER bar on the 856. Osciliator should be heard. Adjust the 811 and 002 tor a square envelope.
+ SCALE to "1* and LOW END VO LTAGE to “0". |
gfides finger up and down the ribbon while touching the TRIGGER bSrL}?PEI}['Ch c:ange should be heard.
' ' ¢ for 0.0 volt dc indication at PITCH jack. | - B y
ﬂ’dﬁl}uf*t ::e i%ﬂigfir:r:?oﬁor a 1.0 dc indication when switching between O and -1 Io.w end m'i'tage. Tl-'tmpm offse;s 1 volt I:)gsguforul;:r';t';ree e
?l:tru:’:we r?bbor; It sr;ould have a 6.0 volt dc span (six octaves). Decrease the SCALE slgttr:nlg to :t‘:‘Th:sr;tbabnc::r; ::i?;:mgo:ujzfside.gf e e o 400 emery
i [ | iC P! f erratic conditions exists, lightly san e rest
iav the ribbon listening tor erratic pitch changes_.. | _
2opv:rly§pa;;y a light film of cramohin to the resistance wire and ribbon 10 further promote a smooth contact.

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

093-042651
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MOOG MUSIC INC.

SCHEMATIC, SEQUENTIAL CONTROLLER 960
993-041823 1188
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FIGURE 33. SEQUENTIAL CONTROLLER (CIRCUIT BOARD 3) MODEL 960
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