TEST AND ADJUSTMENT PROCEDURE
SYNTHESIZER — 102400

£33
1. The [ollowing conditions and setting should be malntalned except where other specific instruc— .
tlonzg are glven.
2, All tests are meagured at output Jack, except where other specifle Instruction are given.
1. Tone sliide potentiometer to meximum.
Wind glide potentiometer at mindmum.
Tunlng contvol mid range (after £inal tuning procedure, tuning potentiometer ghould not be
moved ).
Button #1 depressed 1in each column, except butten #7 in presst coluem.
Potentiometer-Rear, above output jack, to maxiomm.
STEP TEST AND TEST DEPRESS BUTTON PLAY KEYS ADJUST ODSCILLATOR FIG.
POINT OR MOVE SLIDER
15 TOME PITCH TEST
(a) | Heasure at Out- | (&) Actack/Decay ta) Highest Key |({a) R-38 Level Ad{. | {2) Adijust to Maximum|2-§
put Jack Button (124-000396) (B

(b} | PERFORM THE FOLLOWIKG TEST

Depress - Tone Dbserve Wave at *Hnimum Maximim

Fiech Bulton Output P/P Dutput PP Output

#1 m 1.0 Volt 2.0 Volts
o l_'P- I|I '_.,__l_‘_. I|I

#2 T L L~ | 1.0 Volt 2.0 Volts

et |

YolEe

¥3 W—) B Yolt e

O O L very 9.6 vides
3 W 4 Volt 1.7 Volts
6 13;1331fj1Jf1f!13f1f 7 Valt L.4 Vaolts
#7 VWWWWW 1 Wolt 1.4 Volts

=

rLs TUKING
{a) | Measure ar Out- | {a) Tuning Slide ta) Deprese Sec~ |{a) R=56-Tuning (a) 466 HZ S
put Jack Potentiometer cond "A" Kay Potenticmetar (A)
extreme Bicht. From Left of (124=000393)
Attack/Decay Manual
Button #3,
Tone Piteh
Button #5.
(b} | Meagure at Out- (b) Tuning Slide (b) Same as Step (h) 395 HE
put Jack Potentiomatar 2-(a)
to Extrems Lefe

Nir@ el Ty [ ﬁﬁff Py geg, 56050 S o Ze - ik b
®
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sTEP TEST AND TEST DEPRESS BUTTOM PLAY KEYS ADJUST OSCILLATOR FI&.
POINT OR MOVE SLIDER
()| Mzasure at Cut- {c) Adjust Tuning———"———ur-——————————-n———————a—-—————————%-E:) for 440 HE
put Jack 8lide-Fotentia— Ilo mot readjust
meter after thia setting
3 NULL BALANCE AND LEVEL ARJUST
(a,b)| Measure at Out= {2) R-38 Level Adj. |{a) To Maximum -8
put Jack (124=-000396) rE}
{b) Belease all (b} Repeatedly (b} RE-44 Mull Adj. {h) Obsarve Qutput -2
Tone Pitch Tap Any Key {124=000396) Wave Form and ;5]
Buttomns Adjust [or Min-—
{mum Amplitude
of Wave Form
& ATTACK [DECAY ENVELOPES
{a)| Measure fa) Depress Each (a) Play a Man= (a) Observe Bach En-
Attaek/Decay ual Key for velope That 1t
Button (one at Each Button Conforms to that
a time) Position Shown on the
Switch Tegend
5 VIERATO
{a,b)| Counect Scope {a) Depress- {a} {a) ®-91 Vibrato (a) Adjust If Hec— 2-8
agnd Counter to Vibrato Button Fregq. Set epsary. to 170 ms] (A)
Top (Poaitive End) #z (124-0003935) (5.8) on Trian-
of C10 124=-000393 gular Waveform
Board
(b} {b) R-67=Zero (h) Check That Wave- | 2-8
Set [124- form 1s Centered | (A)
000393) Around Ground
Adj. If Neceszsary
{e) |Connect scope and {c) fe) R-52-Vibrato (e) Triangular Wave- | 2-8
counter te termin- Adj. (124- form should Measure{i)
al #3 on 124-000793 000393) 170 o P/P Adjust
board{which is the 1f Neceasary
the collector for
Q-17) {d) Depress Vibrato | (d) While Play— |NOTE: Buttens 2 and & Produce Ldentical Fra-
Buttons 3 Thru ing Manual gquency and Amplitude, With Button 4
(d) |Listening test 7 Buccessivelw Keys Being Delayed.
Buttons 1 and 5 also are Ideatlcal,
Except That Button 5 is Delayed.
Buttone 3 and 5 Produce a Vibrato
of Higher Amplitude and Faster
Spaed (6.8 HEZ) Than Buttens 2 and 4.
Putton & Produces a Still Higher
Amplitude, With an Increase in Fre—
qUE'I:lE}". I
[ FITCH SLIDE (Up=S5lide)
fa,b,c) Listening Test |({a)} Depress Fitch {a) Play Several |[(a) NOIE: Very Rapid Pitch Slide up to

S1lde Button #2

Manual Eeys

Slide.

5lide. I

Hote. Hote should Hever Down
Repeating Same Note
should Result in Repeated up
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FIG.
sTEP | TEST AND TEST DEPRESS BUTTON PLAY KEYS ADJUST OSCILLATOR
POINT OR MOVE SLIDER — =)
(b) Pitch Slide (b} Play Several [{b)} WOTE: Longer Duratien of up Slide.
Button #3, Manual Eevas
(c) Pitch 8lide {e) Az Abave te) NOTE: Obgerve Still Longer op Slide.
Button 4
ERE PITCH BLIDE (Up/Dovm S5iide)
{a.b,
¢,d}| Listening Teat {2} Pitch Slide (2) Alternately |(a) WOTE: Very Fast Pitch Slide up From
Butten #5 Play two Man- Eg Lower Key to Higher Key, and
ual Keztifui:_fl? ¢ "atliovn S11ide From Higher Eey to
. L;r_:-Faﬂ: f"l.n“H v, Lower Kay.
ot !)‘
{b) Same ag (b) Repeat Samewﬂ Haf’ {b} Ko S51ide Should
Step 7{a) Key Qeeur
() Pitch Slide {c) Bame as Steps [(c) NOTE: Longer Slide Duration ’Tﬂy}
Button #i; 7{a & b)
{d) Pitch 8lide {d) Same As Stepe ({d) HOTE: A Sti1l Longer Duration
Button #? Tla & B)
8. FILTER BOARD ADJUSTMENTS
(a)| Measure st Cut- |(a) Depresa Tone (a) Depresa First |(a) R-49 Sweep Width|(a) (220 HZ) Adjuat | 2-8
put Jack Pitch Button "a" Hote I'rom (124-000394) for Maximum Sine| (4)
q #5. Left of Manual Wave (utput.
Tone Filter
Buttom #2
th) (b} Tonme Piteh (b} Depress High- [(b) B-57-Bias Cont- |(k) (3951 HZ) Adjust| 2-8
Button {7 eat "B" ¥ote rol {124-000394) for Maximum Sine| (A)
Tone Filter Wave Outpukb.
Button #6
{c) (c) Repeat Steps {(a) & (b} Until Both Settings Produce Maximum Sine Wave Qutputs |, o
Without further Adjustments After Switching Between Settings. (The ()
Final Adjustment Must Alwavs he made at 220 HZ and Adjusting R-49
on the 1Z4<000394 Roard
(d} (d) Depress seccessively Tone Filter Butteona 1 Through 7 While Playing Manual
Keys. Note that the Filter Resonant Foint Becomes Higher With Each Suc-
cessive Button.
. FILTER SWEET
{a) | Measure at Qut— |(a) Depress - Bpeed |[(a) MOTE: Depress Succesaivaly Width:Buttons 2, 3, and
put Jack Button #5 4, as a Key ig Plaved the Filter is Swept
Tone Filter Once aod Only Once, and That With Each Suc-
Butten #2 cesaive Width Button the Sweep Becomes Wider.
I
(b} (b) As in Step 9-a (b} NOTE: Depress successively Width Buttons 5, 6, and
7. Obaerve that the Filter is Swept Gontin-
uously While the EKey is Held Dowm, and That with
Each Buccessive Width Button the Sweep Becomeg
Wider,
) {c) Depress Width (e} Play Note [(c} NOTE: Successively Depress Speed
Button 7 Hear the Buttone 1 through 7. Observe
Tone Filter Middle of That the Rise and Fall Times
Button 2 the Manual of the Sweep Vary im Accord=-
Attack/Decsy ance with the Switeh Legend.
Button 3
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5TEP TEST AND TEST DEFRESS BUTTON PLAY KEYS ADJUST OSCILLATOR FIG.
POINT DF MOVE SLIDER
LG PEESET WOICES
Listening {a) For Each Preset Voice, Set-up Belector Buttons as Indicated dn Table
Teat
(b} Altarnate Between Preset Button 7 {Cancel) and the Approprilate Preset
Voice Button While Playing the Manual, Observe No Change In the Charac-
ter of the Kotes Froduced.
PRESET REGILSTRATIONS
PRESET TR 7 TOME RISE-FALL AD P3 VIE
VOICE Wi 5F
French Homm 4 3 1 1 il 2 7
Tuba 2 2 1 1 1 2 7
Violin L3 L 1 1 1 3 5
3ax 4 & 1 L 1 2 &
Clarinet 3 5 1 1 1 1 !
Solar Echo B 3 7 3 g L ¥
IF = Tone Filter WD = Width AD = Attack/Decay
TP = Tonéa Pireh 5P = Speed P5 = Piteh Slide VIE = Vibrato
11, WIND LEVEL ADJISTHMENT
{a)]| Measure at Out- fa) Wind 8lide Tot- |{a) Depress and () B-28 Wind Adj. (a) -2 Yelte PSP 2B
put Jack entiometer to Relazse any {124=-00039%6) {B)
Maz1mim Maznual Kew
Tone 3lide Pot=
antipmetor Lo
i mam
Depress Attack/
Decay Butbton 3
038 NOLSE AND HUM LEVEL
fa)| Measure at Out- |(a) Eeleasge All (a) Depress and fa) Hodse and Bum
put Jack Tone Pitch Release Man- Lavel Should
Buttons ual Key Be Less Than

Depress Attack/
Decay Button 3

6 M.Y.
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49 SWEEP WIDTH RS2 VIBRATO ADJUST 27 OSCILLATOR ZERD SET .
RB7 BIAS Y RISSWEEP AMP  RG66TUNING | R45DELAY ADJUST/ R91 VIBRATD FREL. SET

!
RB7 PULSE ADJUST

LAFE. 5

B

FILTER /| DRIVER BD PITCH MODULATOR BD
T24-000394 J24-000393

POTENTICMETER LOCATION

FIGURE Z-B{R)

A38 LEVEL ADJUST .

Rdd NULL BALAMCE | RZB WIND ADJUST
L )

e e e e e

L1

s e el AN D

KEYER BD AS5Y
12400396

FIGURE 2-8(B)
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FOWER SUPPLY BD
124-000 382

FILTER / DRIVER BD
124-00{304

FITCH MODULATOR BD DCTAVE GENERATOR BD
124-000303 124-000390

BOARD CONNECTCR IDENTIFICATION

TOMNE PITCH SELECTOR ASSY

124-000397

| Lp
KNOTE GERERATOR BDY
V2 -0 |

TOME FILTER SELECTOR ASSY

12#—ﬂfﬂim WIDTH SELECTOR ASSY

'1?4 D399 SPEED SELECTOR ASSY
12 4-0a00a00

ATTACK DECAY SELECTOR ASSY
124-000401  pITCH SLIDE SELECTOR ASSY
\,I
1
\

124-000407 VIBRATO SELECTOR ASSY

/"124—@4&3
\
|

KEYER BD ASSY
124-D00396 (KY)
PRESET SELECTOR ASSY MANUAL BD NO. 1
" 1 24- 000404 023-045634-003 (M
MANUAL BD NO. 2 FOWER SUPPLY BD
Hﬁr 023-D45695-003
'| ." ___,,-f | MA T}

124-000392 (PW}

HET I-é! HS3 HS4 %
| LEGATO PULSE BD
cN 124000395 - SELECT BL
SLIDE CONTROL ASSY 124-000335
0620650724 (PLUG)
PLUG AND CONNECTOR IDENTIFICATION

SYNTHESIZER 2-9



...... sy _r..r_.u

P j =)
L L .,.__,
.l..ﬂn._l
HUTTOMNS AMD PRESET DESCRIPTION CHART
SLIDER 10 ADIOST WIMND  LOUONESS SLIDER TO ABIEST VOLUME LOWDNESS ELIpER TR MDNET TUHING NOTE:
I EGERT WM
— » SEE TEST ANG ARIUST PROCEDURE,
_ j e r= { X l = OHH_ STEP 7, PAGE 2-4, FOR TUNING
oFF W NAL BFE AN e FLAT 5 =" JhARP INETRUCT | ONS,
[ 2 MORMEL i
MORULATOR PRESTTS
(VIBRATE: ( INTERLATCHED: USED OKE AT 4
= = - n n n e n PITE D FHEC RUMMIMG, NOT TRIGEERED.  TIME. NUMBER CRCAPING 1S
M__.“ﬁmm ﬂuﬂ__rﬂ..ﬂ ,:_m_._“_w_ﬂm__mh _._m__"x%:_...ﬂ“ TONE FILTER RISE &ND FALL ATTACK BND DECAY :_ﬁmﬂ_ mm,._ﬂ_._m_._w el ST TENT T e
ACH RN,
AN WAYEFORMS, (¥.C.F. WIDTH SPEED (VOLTAGE CONTAOLLED AWP.) 0% SLIDE UP AWD DOWM L WOTES, IK EACH ROW. )
[
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SECTION I1I
DIAGRAMS AND TEXT

= - .
J-1. GENERAL.— This section contains schematic diaerams amd text to illustrate and proviade informalion

necessary to proper organ servicing,

LIST OF TILLUSTRATIONS
SYNTHESIZER (02100

FIGURE PAGE

General and List of Tllustrations . . » « « ¢« v & &« v & &« o o 0w o » 3=1
3= 1 Synthegdiger Loplc Diagram o o o & » s o & & % % b & & & O wilaigh @ o 3= 2
32 Poipt to Polot Wirdng Disgram . « « o s & o s 5 & o 5 '+ « ¢« & s » s 3= 3

3-3 Hi=5elect Board = Layout
and Theory - « + - « + « » (124-000389). . . . . . .

L
]
o

"3- 4 Hi-Select Board

SChE-mtiE ¥ * [ . ' [ - ] a n {liﬂ-ﬂﬂﬂ:ﬁﬂg}. . @ . - -

3- 5 Octave Generator Board - Schematic,
Layout and Theory . . .(124-000390). . . . . . .

- 6 Mote Generator Board - Schematic,
Layout and Theory . . .(124-000391). . . « . . &

3~ 7 Pitch Modulator Board
Layout and Theory . « . « « « » (124-000393).

(W
|
o

3- 8 Pitch Modulator Board = Schematic . (124-000393). . . . . .

3-'9 Filter Bpard - Schematic,

Layout and Theory . . . . . . (124-000394}. . ., . . 3-10

3-10 Legate Pulse Board — Schematic,
Layout and Theory . « . . . » (124-000395). . . . . J=11
3-11 Keyer Board - Schematic,

Layout and Theory . . . . . . (124-000396}. 3-12

3-12 Power Supply Beoard - Schematic,

Layout and Theory . . . . .+ . (124-000392). . . . . . 3-13

POOOOO000O

L]

3=-13 Preset and Switch Boards, Layouts . {124-000397 thru

124-000404 . . + (D R

3-14 Switeh Boards - Schematies . . .« (124=000397 thru
124-000403) . . . CD-Q5) - 315
3-15 S8ynthesizer Flow Block Diagram . . .+ « s o« « & ¢ o 0 « & & o 4 0 &+ =16
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5 & negative voltage 1s fed

to the base of Q5 to turn on 05
2 signals on octave 5 collect
kering signal is also fed

of diodes D191, D189, D187, and
ransistors Q4, 03, 02, and 01
111 lower octave busses. A4s a
ltages from all key switches

2g 1 threugh 5 will be shorted

&3 played are 1n octave 5, the
illected through diodes D49

sed COo turn on transistors 01
lerting out keying voltages

in octaves 1 through 4. In a
ng voltage in any one octave
voltages from notes played in
. Thus the wveltapges that may
sges O through B are only those
highest octave in which any

The groups of keying voltages collected through
diodes D49 through DEO for octave 5, and in
similar groups for other octaves, are further
collected through dicdes D184, D186, D188, D190
and D192 to produce a negative output voltage on
terminals HS5 - 9 and HS5 — 12 whenever any key
is played.

In a manner analogous to the octave lockout
circuits, note lockout circuits (6 through 016
short out note busses for all notes lower than
the highest note played. For example, If note
B 1s played, voltage from note bus B will be
fed by dicde D203 to the base of Ql6 which
turns on and shorts out note bus Af#f. This volt-
age will also be transmitted through the chain
of dicdes D204 through to D213 to turm on tran-
sistors (6 through 015 which in turn sheort put
note busses C through A. In a similar manmer
any note played shorts out all lower notes.

The woltage remaining on the highest note bus is
transmitted through the appropriate dicdes In a
binary encoding matrix to produce a binary coded
output defining that note.

If for example B is the highest note, negative
voltages will appear at Reset 1, Reset 2, Set 4
and Set B, This coded output is fed into the
note generator board (124-000391) and deter-
mines the selected note output, in this case the
"B" is the note allowed to sound.
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HIGH SELECT BOARD |24-000389
The 1254-000389 High Select Board has inputs from from manual key C6 a nega
the manual keys played and preduces outputs as through diode D61l to the
follows: and ground out the gignal
bus HS1 = 5. The keying
A) A negative output signal on terminals 9 and through a string of diode
12 whenever one or more keys are played. D185 to turn on transisto
E) A negative output signal on one of 6 output which ground out all lowe
lines indicating the highest octave din regult, keying voltages {
which any note 1s played. actuated in octaves 1 thr
C) MNegative voltage outputs on 4 of 8 set and to ground.
reset terminals. Each combination of four
negative voltages comprises a binary coded If the highest notes play
output that defines the highest note letter keying voltages collected
within the highest octave of all keys through D60 are used to t
being played, through Q4 thus shorting
from notes played in octa
Manual keying voltages are collected In occtave 1ike manner a keying volt
groups through resistor diode combinations (Rl shorts out keying wvoltape
and D62 for note Cl and a similar combination for any lower octaves., Thus
each note}. Each ectave collect bus, terminals appear on note busses C t
RSl - 1 through HS1 - 6 is controlled by a lock- from notea in the highest
out circuit comprised of transistors Ql through notes are played.

Q6. If, for example, & keying signal is applied

FIGURE -3-3

HI - SELECT BOARD
LAYOUT AND THEORY
( 124-000389)

3-4 - SYNTHESIZER
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010 and fed to the base amplliffer OI1 through R7Y3 and
B74, providing that 018 18 turned off. 918 fupeciona as
i pbnnt gwdtak, ||-:_:.|'.‘|:'|1'|3|; the gizmal ofl until Q18 is
tuened off by comnecting teraimals 18 to grouad.
The 16 Lot sawbooth: civecitry s sinllar to bl 32 Idot,
uging resigtors B44, BAT, and B4S &8 the mixing vesis-
ng oo the Linacy word stored dm lakbches 1, 25 and bare, Gll @z the amplifier, and QLY s the switch
shid-only—-one of these signals will be gated transifcor.

| to amplifier {1,
Cha 3% oo sgusremave gigpal ac pin 5 of 101 i d50-

mpley L0 ootave six ds called for, a negative laced and sctenuated by resistors B4l and REY amd Ted to
- w1ll EppEar o board cerminal 4. This voltage EIII.le.fi-EI LE'E]. wia BFL. OLT [unziions ns ches geitcl
E latchea 2 end 4 20d reset lacch L. Transistors tranaistor.

and (4 wd11 be off, hence pegabive volbage will

ar these gollectors, These negalblive collector Thiy 16 feor and 8 foot aguarewswe sipnels st tatmipals 3
£ wil]l back-lhiss diodes DI, D3, and D28 and and & of 101 are processed in o sasocr d9milay o to che 32
he signal at the collector of Q2 co passs through oot agquavewave sipnel.

19 to the bBawe of 1. Sxemindtion will show chat
nore of the decoder—fiades om ewory other line The & oot polse waveform ig zenerated by Q1% and asgoe-
ghorted bte ground through-a conducting Iatch lated components, Q12 8 aoemally of 0, sllowing ©& o
tor, and hence those signals will nec 4ppear-at charpge towars -L1& wolts through WSS, Whea Che HOUEAT -

# similar mannetr esch cctave called tor 11 witwe signal ac pdn doef TO1 geoes aegstive, 5 pulss

t one~and-only-gné of the Freguenzy inputs to the couplad through €5 to che base of GLE turna 13 on, asid
Satrla, UE discharges- through 912, The ocharge-discharge cycle

repeats with each oycle of the eguarewave. The pulss {5

etted sipnal-at the-base of @l is wmplificd and coupled throngh ER4 and REF toosmpldfier 0d3. 20 gerves
by Ol and routed to terminal 2 of ICl. This #5- tha switch cransistor.

iz repeatedly divided-by-two to produce lower

2l bermimals 3, &, and 5y of ICl. The sguarc- The & font pules ig pensrated in a glmila: menner usiopg
grels Bt cermivale 3, 4, amd 5 of IC1 ere mixed 913 as the discharze trensister =nd G14 ss the awicch

L, and 1 rardo by resistors B34, RIE, and RI9 to Cranaistor.
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The dotase Geterators haard generalés Sgusrewave outputs
at B, 1b, and 32 foot pltches, stalrcase outputs at 10
and "32 foot pltches, ‘end pulse cotputs st B and & fFoot

pltchioak

All outpuis relate to the dnput frequency to

the bosed, sod ave gelacted by agplication of DC con-

trol sigta
ared waealorm,

L that gate on & particalar ootave,

pitahy

*Pppcages are mugical cerss, the fusdomental piceh

bedns B foot,

A A

foor signel will be twice the

fresuency, & 1% foot signal & the freduensy, and a
32 foof slensl % the freguency of the 3 foot cone.

4 gguarewaye input correspendlog to the highest note
withdn the hipghest octave played 1a applisd to terminsal
This signal 4s waplificd and sgquared

14 f the boared .
by 08 and uszed

to.drisa pio

T aE-Te.

Thig signsl

ig repeatedly divdded-by-two to ‘produce octavely re-

lated cubputs a

High C,

n bterminals 12

0
N

L,

god: ¥ wf 181,

the only note do occave siz Ls brooegnt o oo

troare termingl 13, anmpliified and sguared By 02,

The signsls on pins 13, 1d, 30y -3 and T of IC1,; and
the hizgh' G siganl from the collisctor of OF comprise
the signals Fed ta the diods decoder B9 choough DEZ,

Depemding oo che 1
%, ong-and-anly-or
through to empllly

For- example; il oo
voltspe will appee
will set latches :
f, 06, and 04 wil
EPPEAT. 8t thess of
voltages will bacl
gllow the sjignal s
diade D19 véa the E
one or more of the
will be shorted te
cranalator, sod he
4L, Inia stailar
Ceansmil ooe—and-¢
deccder matelt.

The selected signa
watared by Gl And
glenal 1s vepedtbed
pitches at termina
wave slgonsls gt Ce
R B T S

-5
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ppropriate integers to produce out- transistor, hence all signals except the de-
the notes of the highest octave of zired one will he shorted to ground.
uged 1,e., C through B, An addi-
is provided fer high C; the only In & similar manner sach binary nete word
in octave #8 of the manual keys. applied to the latch inputs will select the
pi the divider comprise the slgnals corresponding note In the décoder matrix and
de decoder D3 through D&2, Depend- route it to termimal 24, The high € nots
e word stored in latches 1;2,4, and (en terming]l 1) is pot included in the decoder
-one vf these signals will be gated matrix but is selected Ly the octave generator
rd’ terminal 24. board whenever high C (the only note in octave

‘&) 1s played,
[ note 1 (C)} is called for, negative
appear at board terminal 10 to "get"
termicals 17/, 21, and 23 reée “resar”
nd 8. Transistors Ql, 04, (6, and
y DETICE negative voltages wi dppear
hiene rat ltag 11 app
ctors. These negative collector
FIGURE 3-6

baclk biag- diodes DY, D21, D32, and
the € cutput From 102 to pass through
ntput termlnals 24,

the decoder dicdes on every cther
1l be commected to a conducting latch

NOTE GEMERATOR BOARD - SCHEMATIC:
LAYOUT AMD THEORY
¢ | 24-000391)
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MOTE GENERATOR 124-00039]

The ¥ote Generator consists of a varlable frequen-
ey ogcillator controlled by & D.C. loput that
drives a two-package multiple derivatlve dlivider.

Four note latches accept and store blnary encoded
note information, decode this information, and
bring the selected Eregquency to a common oucput
line. The high C note (the only note in octawve &)
ia not dncluded in the decoding, but instead is
brought to a separate output terminal and treated
28 an actave by the octave generator board.

A bhinary encoded note word from the high select
board 18 applied to set or reset terminals to es=-
tobligh the arateg of note latches 1, 2, 4, and 8.

Transistor Q10O and Ql1l comprise a sguare wave
ogclllator with the frequency of oscillation being
determined by the D.C. voltage present at board
terminal 4.

The putpul of the ovsclllatien drives % which £n
turn drives TCL and IGZ2. ‘These two 10'g divide

PIN HiVEES IV 09

the input by appropriate In
puts equal to the notes of

musical tones wsed i.e., €

tional ocutput is provided £
note required in octave #6
The I3 pubtputs of the divid
fed to the diode detiodar DJ
ing on the note word stared
§, one and only-cne of these
through to board terminal 2

For example, 1f note 1 {C)

voltages will appear at boa
latoh 1.oand at términgle 1T
latches 2,4, and 8. Tranei
08 will be off, hence nepat
at their ¢collectors. These
voltages will back bias dio
D50 and allow the C output °
diode De2 to output termina

One or more of the decoder
gignal line will be connect:



pulge appearing at the
by 013 and coupled by di-
2 and D13 and C%. The
D14 and D15, thus turning
e wibrato signal. As C9
ot the vibrato sisnal,

the up glide by applying
hen 123 1s turned on. Fos=
023 on, a negetive 28
piified and inverted by
tector of Q24 1z coupled

¢ yoltage on Cl} {8 cou-
bapa of summing ampiifi-
a3 zener diodes te 1imit

'''''''

h slide envelopes. Initial-
d-to +14 wvolts and Q19 ia
1ts base lead. When a key A
negative —28 veolt step to pin
Bbep to terminal 4. The

g i from a low to a higher

2 from 8 high to @ low note,
rougn BBl and Cll to the

o prevent 018 shorting the i 1
ngl from terminal 14 then
emplified and inverted

| for a positive going

3T & negative going chanpe
sltage of Q20 to approxi-
and negative pulges.

L znd Q22 charpe capacltor
upled through diodes DIB
Tif .

of pitch slide by con—
nedium slide G235 1s turned — 2
-2, -allowing C17 to dis- _ .Sl L
3 turned on allowing dia- 1= REE |4

immed at the bage of QL7.
tput at the cpllector of . :
il for & woltage control- ¥ A e —— e et I
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PITCH MODULATOR 124-0003%93

The Pitch Modulator Board comsists of a vibrato oscillatar with
meanzs for controlling the rate, amplitude and mode of wibrato, and
circultry to generate both positive and negative pulse waveforms to
create pltch slide effects, The wibrato apd pltch slide wawveforma,
aletig with a D,C. tuning voltage are susmed, the output being used
aas the control for a varlable frequency oscillator,

Vibrata Oseillator

@9 through 9 comprise & triangular waveform vibrato oscillator. a5
and 006 are constant current ¢dircuits to linearly charge and discharge
the main tuning capaciteor C5, and auxiliary timing capacitors C2
through C4. Q7 is an emitter follower to minimize loading of the
timing capacitors. 08 and Q9 comprise & latch circult te control the
operation of the comnstant current clreuits.

Assume that 09 initially {s conducting. With Q9 conducting the col-
lector of QY 1s essentially at ground, turning off 06 and turning on
05. Under thie condition the tunlag capacitor(s) charge linearly
toward +1&4 wolts. When the emitter of OF (which follows the voltage
on the tuning capacitor(s} reaches approximately 410 wveoles, 08 turns
on and 49 turne off making the collector of 08 rise to +14 wvoles.
This +14 collector voltage turns Q5 off and 06 on and ths tuning
capacitor{(s} discharge linearly through 6. As the voltapge at the
emicter of Q7 dropa, latch transistor 08 turme off, QF turhs on and
the cycle repeata, The frequency of thie pscillator is varied by
adjusting RO1.

Tuning eapacitor C5 is in the cireuit at 21! times. Auxiliary
capacitors C2 through C4 are placed in the clrcuit by centrol velc-
ages applied to the bases of Q2 through Q4 to produce a variety of
vibrato oscillator frequencies.

Hesistors RI5, R26 and poteatiomster R27 center the positive and
negative swings of the wibrato cacillator arocund ground at the
junction of R25 and R24.

Transistors Q10 and 011 switch in resistora RE7 and R34 respectively
to reduce the awplitude of the vibrato oseillatar output,

Delayed Vibrate and Burhle
The delayed wibrate functions as follows:

A negative 28 volt key down input is differentiated by Ch; R36, and
R37 end applied to the base of (lZ. The negastive pulse at the
emitter of Q11 is coupled by diode Gl to C8. D11 prevente dis-
charge of C8 through RI9. The voltage on C8 turns on 018 which din
turn shorts out the vibrato oscillator signal.

As the charge on C§ dissipates, Q16 turns off allowing the wibrate
escillater slgnal to pags through CID, BS2, and B33 to the base of
summing amplifier Q17. When delayed vibrato fe not called for, 9l4
is torned on shorting the voltage:on CB tp ground.

For burble, Ql5 is off the 016 is held on through dicdes Dl& and

FIGURE 3-7

PITCH MODULATOR BODARD
LAYOUT AND THEORY
{ 124-000393)

3=8 - SYNTHESIZER

D15 and resgistor B46. The positive going pulsé @
collector of QL2 {8 referenced to ground by 0OL3 =
odes D12 and D13 and coupled by diodes D12 and M1
positive charge on C9 back-blases diodes D14 and
Qle off, releasing the short circuit on the vibra
discharges, (16 turns on, agaln shorting out cthe

Up=Fitch Slide

023 1= used as the control transistor for the up

positive 14 wolts to the emitter of (24 when 923

itive wvoltage on pin 5 turns 023 on. With 021 on
rolt key down sfgnal on terminal 15 45 amplified

24, The positive going pulse at the collector o
by diode D17 to charge capacitor C17. The wvoltag
pled by diecde D19 and resistor R55 to the base of
er QL7. “Transistors Q27 and (28 function ss zene
the charese on C17.

Up-Dovm Pitch S1dide

Q81 through Q22 generate the up-down plitch slide

ly Q18 is om, its bhase lead being returnsd te +14
aff, no coatrol voltage bedng applied to 1ts base
1a played two Inputs are applled; (1) a negative
15 and (2} a positive or negative voltage step to
atep will be positive poing when the change 1s fr
note, end the negative geoing with & change frem a
The negative step on pin 15 is coupled through RB
base of 18, turning Q8 off long enough to prove
glgnal on terminmal 14 to ground. The signal from
pagses to the base of amplifier 020, The amplifl
pulse at the cellector aof G20 turns oo 021 for a

change at terminal 14, and turns on Q22 for a napg
at terminal 14, K6V sets the collector voltage o
mately [ wolta, to insure egual positive and nega

The pulses at the common collectors of Q21 and 02
Cl7? through R7B. The charge on C17 is coupled th
ar D19, and R55 to the summing amplifier Q17.

Transistors Q25 and (26 “ontrol the apeed of pitol
trolling the discharge rate of C17, For medium 8
on by -application of +14 volts to terminal 2, all
charge through RBl. For fast slide 026 is turned
charge through R84.

Summing Amp

The wibrato and piteh sllde gipnals are summed st
Q17 amplifiea the summed signals, The output at
Q17 iz used as the frequency control sigsnl fer a
led pseillator on another board.
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At AR mErmisal FL-4 1s S Eerigs Led l.ﬂar vaglarore RIS ame WA 2o
nt ovardowl bng TR0 L} Tand a3 fad ko) the Aon—iovercing Input 2E
polptn 3. OL¥ restares the mlpnnd oo ful) Weplicode, i
DEd und BLA. are ped fh cffast this tenperhture drifi of (o0,

tatora OL (hroygh 06 and chair appanineed clrcoitey couprles an
lator produiclny & triatpilar waveforn which Is need o wwoep
potege coptrpllad f11TRr. %aah no mweep wavelform de dewlted, o
tre volimpge |g esalief o ormimal FL=13. This wpliape 18 faod
gl 1A wnd WY ko the hase =E0R, beaealog 0 en and O3 aff, ia-
g toab the Flip-fliop 15 ie fox proper (Iww) =talz &0 rear. fThe
el ot TL~1) (s ales coupted by W3] aad D8 2o che dese pf 204,
i L oar omml halddng € 4v o diseharged szace thEough BS, B5I.
he ascuyrmbad QlG. Toe voltdge at Tl=15 g alsa Feé thepugh 313
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ity by the hey dowdi polas.
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fve veltags is zeoowed Cooik Cerndials P1=13, #1-13, aod PL=1V,
ey Sowe, 4iep At fermiddls FL-14 threagh Fi-17 28 differentiagcsd
azd B31.  The resltice ore down pulac is coupl=d g The basc of
e s iy Lirnicg [2 o profuctiey o porisies—iolay e les aE
atiector, which 45 eocpled Lirovpl o4, £35S, amd BIF Ep tha bass
L, whTeh Birna 6o lopg ewoodh to dlscharge Ci. The flip-flsp is
4-TRME REREE Wieh (1 poe  Theillvcmitistal key down pul e e

= By DBy B3 wnd 04 e tha hema of 61, ‘tarnddr LE of T wodd G2 an,
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1%, 4Tl da vueeo 2 o0, prawantisg 012 from burndsg apn, regaciless
of che rallector wvaltige of 9%, Te owop fow rouwdss in its Tes:
rrare useil swthes Yoy dows pales lu applied £2 che eiresds.

2 Toee=punaing operacion (& desirad, posizfive voltape léd as53led
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CUELh G0 e, ThE sheres tha-obige ol OLL B fEe apibEnr, bufolng
12 pile Wlien Ead trianguler savalfarn ab collectecs of G0 and (% 45
sufifvient |y nepatien to pasgs Bl , G5 vucos b o peovide s proong o

the bome pE Ol vofndop R any L0 45 dacluded to pravent €1 From
teidog onod negacive cherpge.) The aagative voliage s ab ths base
of OL tusue o off, allowiog 0 spain to charge towerd the posilive
sparoe, this =yols contdouiog a ' lens s Chere dE panleive valtoge

Lo Tersiisl .15 ar FL-109,

Tohe rise 2loe 2f [he rury wswelorn e dapaadent chislly ou the
clitoer remistunse ol 03, hiim Pa wariad by swltching ceslscanss
accoso 4B gL TREnCosl T332, The fall Eimd s g funtcfon pelnei-
pallw af the sesislatics 14 Lhe wolbter &F (L. leor nedium f211 tins,
A fhaltivae velCapy le spsided fo Fearmtnal FL=ZL, turping 015 ‘an,

and. plading 230 effectiveldy Qo pupnllel sith B3 Fop fung fall
clite; poaaitdve voltage dppiied Lo cobmlval FL=20, suevidng om G1E,
aiy shunting A0 gorong 19, The poplicuds of the trlangilar wage=
Fore gaf Ba ettecugted Ty conpeqilip o pesltive woltegs o eithar
Caninal #l=3 oo ‘FL—£. This tures on QLY ar QIR resmesively, coa
asrring eicher 535 or- K3k from the base =1 T omo, grosnd . Trarcistors
W ol 0F girie o aplify the raop wavelors oand spely 15 = the
pubds gf the FETLs af (G T.

& zonor vegulsied +5 eolc sugnly dettved Erom the 414 vely eupply LS
uvillalile st teratnals FL-9.  The sesonsni polat ol cthe velpeps czns
crallad iltar 48 sec by nwltchiliop seelscancs valuas hetveers coricinals
FL=8 and Pl 15k
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The S2&<0D0AGY Filear Bazrd consistn of a voltope fonlfrolled CL1Cer, woltogo. Opsrabiom
plis-sgn eceeillacer to prowide & eweeping woltege oo the filokr, bl by the nhapbiy
fienrrg. of the fllear ang oactllacer seoctions Zg prowidec by meens presant ot tornioa]
af oxtercal switslilas svstend. prevent averlaniing
Dp Amp 2 {Fie s 0
The soliage gonltolled [dlies, vonsluclag of 101 and operacione] odies DIF and D10 are
snplifiecs 1 and 2, is basieolly o Spar-siage -0 jpliawe shifl oseil
Intar: The goin da thd Teedcbock Loop is ldndted cdos point sstely Eroesiptora Ql-theay
below pecillacipa, resultdog Io a 12 ce I decthel pesk fn the fo- ceciliator producing
dpafige A0 bl poalst whers there fs 1805 af phese ehift chraugh the the oltage Pantenil
neLwork. AL Craguencies below (his rescaant poinr, chare &5 a0 ktebk posdtive: vollape ia .
depree af arcematlon theongh the -0 asfwork (GE through G8 and throvgh LA gad WFD
0 20, wid cle pailn ld comstecs. deverminsd biv che ratilo af ROE ard gcing thal the flip
FE3 ti BSF and ThE.  (This godo can be Incresaed by removioe R, woltage at L-18 s,
znd decceansd by remgvdng BE9.0 AL Crequencies sbowve the seddseng YU Ll T TS
pedat, capaeirars & through 09 oppraadh a sboot giredit, cesnlidon anit the gaturzced (1
lg Z00% cepablve Laadbach, pod poeally alleguilloe tliegs Licher to ravaTes hice D a
[eegueics Low., circuitry by the key
Tha field effoct tranaiatnrg e [C 1 are paed sgiralbago-variadle cE- G mod- G [ofn & TLL
sigtore, 'Ihs Tesiatdnce hetweon drain and sobfco varies in praporzion gtebles. | Dneshot op
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éaa b tuncd ba 4 desfred Stoguoncy by époleine the proper woltape by €2 and BIAlc The:
ke Ehe FET gates. Whee o seccp adzoal is applied to thé gakes by 013, 1'-|-UI'I'-C1'-I!1-T'113' b
FILTER BOARD - SCHEMATIC 4, the Filter ren be ewept chrough eor desired range of Sraquoncios. 1ba wod lesbor, shlih
Exlecpal reslators connenced babwaen ternfnonl FLIGD and o plua woi- af 034, whizh tecok -
LA.‘”]UT A.HI]' THEHE"’ tage supply (Hhedlea) ace dged Lo shilt che peac poeitlen af thé in 1w rest siate Wi
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e poing, These
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is used to charpge
ugsion keving meode.

ed repeatedly, no
atchea, hence no
t pulgs would be
the percussion FIGURE 3-10
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tuated by Rlé&
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LEGATD PULSE BOARD 124-00D0395

The legato Pulse Board accepta digital inputs from the
octave and note latches and generates an oubtput voltage
proportional te the highest note being played., The
transition from one voltage level to another that oo-
curs when the digital note and/or octave infermation
changes is used to control the up—dowvn pitch slide af=-
fect. The board also generates a negative l4 wolt pulse
each time a new high note is playved, or whenever the
same note is played repeatedly. This cutput pulse is
used to energlize the percussicn-mode kevers.

Transistors Q12 through QL8 function as D.C. switches
which turn on when negative voltage signals from the
note and octave latcheés are applied to their base leads.
The set state of the latches turn these translstors on.
Transistors Q5 through Q11 are constant—current ECNera-
tors with emitter reasistors selected in the ratio of
1:2:4:6:12:24:48, When binary note and octave words#
are applied, the appropriate constant=current EETLETALOTE
turn on. Diodes D7 through D13 clamp the bases of the
constant-current tramsistor to one junction ahove the
reference voltage established by zener diode D6, so that
all constant-current cransistors are blased on by a like
voltage, The current contributions are summed in
resistor R43 to produce a voltage at the hase of 019
proportional to the note and octave being plaved. This
voltage is inverted by Q19 and appears as an output

at board terminal 1. The change in voltage appearing

at R43 that occurs whenever a new note and/or cctave
word is applied to the latch inputs 1s differentiated by
Cl and R3 and applied to the base of 0l. Diodes D1

and D2 limit the input step te approximately 0.7 volts
maximum to prevent gverdriving 01.

LY g ————

k4
14 ¥ - A —————————
1EK

il K

A i (3
A JA347 i

A? id ol + 1
AT Bid
- - =

i 2 (:DEJHJ

S _
R it
[ank = 130K

l i rte
W5 Ay e

koM GCT. JGTCH A FROM - 35 LATCH 2

WCTES

1, 0F OTHEEWISE. MOT -BRECIFIED
ELL RERIATOR S8LUES ARE N OMZ, 12 W, =IG %
RLL GAPGETTOR sHLULE JHL IR MICS0RIHALE,

2o ETNEIL ——L = PADICATES PIN MONEER [N FGEE COMMECTOR LE

(01 and Q2 function as a phase splitter such that
have a negative pulse at its collector when the -
is positive going, and 02 will have a nezative P
1ts cellector when the input 1s negative poing.

negative gelng pulse signals are transmitted by c
and M4 to the base of Q3. 03 and 04 function as
stable multivibrater to produce a negative golng
pulse at board terminmal 4. This pulse is used t:
the time constant capacitor in the percussion ke

In the case where the same note 1s plaved repeate
chenge occures in the note and octave latches, he
voltape steps occcur at H43 and no output pulse wr
generated by the monostable to energize the peret
keyer. Ter this case a key down signal 1s brough
beoard terminal 5. This signal is accentuated by
and R17, differentiated by C5 and R15, and transo
diodes D5 to the base of 03 to trigger the monost
thus generating the required output pulse.

(* Keying output from the octave and note latch c
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Fierént kevineg envelopes may be penervated and applied
external switching to the keying input, terminal |,
 gitack/decay (Cerminals 12 connected to tersinal 1).
£ owolc key down sdgpel =t terminal 22 4d eccenusted by RIZ, Rl
F2 and transmitted through resistor RY to charge capacitar C135.
- relegse - of the Beying voltagze, Cl discharpges: primarily through 5.

md R

- attack/decay (terminal 13 copnected to terminal 1),

gotion 1g fimileT to above except that RO0 becomes the con-
1ing realstor for cherging Ci5, while the discharge of Cl3 1=
uEh BAO and B2,

nd CZ comprise o bistable lateh. Prlor to pressiog the: aostce-
 gwitch =28 viplt 1a pregent ac tarminal 14 holding 03 on, 9l

and 0% on. MNegacive keylog efgnals brought to the base of QI [
diade TF and 85 Wwill be gliorted ta ground throush 43 end will

zffazt the atete of lstch transiscors d1 snd 2. Wnen Che

arzta switoch is pressed, che voltage Es removed from tCerminal

ni 3 turns off. Thereafter; the first input from the key

 Line will torn 0L sn which, In furn, tarna 02 off and a neg-

e yoeloape appears a3t the colleéstor of 02 to charge Cl5. la

cmode the' keyed toni stunds continudusly (Bub chiangea im fre- i
ey with new notes pleyed) until such time that another keying

48 delgoted. Hpan geleceion of dn alternagss ]-:&w_-:-ing I'.‘:Cld.E“,

age i resppiied bo terminal 14 and Iateh transiator QA snd

evert to their iaftial gtates.

Percussion - Long Sustain - Wo Snubbing (terminal 1% connected to
terminal 1)

A nepative pulse at terminal 21 is bhuffered by Q4 and charges
capacitor Cl5 through resistor H22, C15 atarts to discharge fmmed-
istely, first primarily chrough R17 to & voltage level established
by Rl13 snd Bl&., When the charge on Cl15 becomes less negatlve than
the woltege at the junction of K15 and Rl6, dicde DF blovks
furcher diascharge through K17 te a voloage level established

by R15 end Rl6. When the charge on €15 becomes less negative

than the voltage st the junction of K13 and Ele, diode D3

blocks further discharze through R17 and the diecharge contin-

ues st 8 slower rate thropugh B56,  Throughout the cyole; dis-
charge through R1B dia preventec by spplying back blas to ddode

g vis cerminsl 25,

Parcussian — LI;:IH.H_ Sugtaln - Wich Snubb:l_ng {tarmiua.l 1% con-—
pected to terminal 1)

The opération iz gimilar to the aboave except no vnltgge is
present at teeminnl 23, The back bias for D ia derived

fro= the key dewn Lopot 1ine through BV, Hemee, when all
keys are pelessed, no blaeing woltege is present at the anode
of DA and the rezaining charge en C15, i0 aoy, dlsaipates
rapldly chrough E1S, '

Ferrussion = ®Modimm Sustain

The operatlon iz eimllar to paragraph 4 sbove except that 06

i1z turned on by applicstion of & negative voltage to terminsl

18, B33 affords o second discharse path fn parallel with B56 B
reaulting in a shorter decay time.

Percussion — Bhort Sustain

Slmllar to garageapll 5 sbowve epxcept that woltaps at terminal
20 turns on transistor (5, placing R1% 4in parallel with R56.
26 18 left dn =n off condition.
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KEYER 124-000396

The Hayer Boasd 124-000396 zenerates seven different [C keying enve-
lopes that coatvol the tarm=on, turn-off rates of & varlable gein
dilflerential asplilier, ‘The Jdifferentlal stages are Tollowed by a
single translster outpoet anplifler -atage. Ea

The board alss contains a bhres sbege white noise genetablor Lo pro-
duci a wind noise,

OF functions as i break down diade co produce. random {ehice) soise.
The molee zewnerator I amplified by 08 apd 09,  The output of 09 ig =
routed to the wiod volire pot.

an audilo Input signel irom terminal X de Drought to the bese of Q1.
10 and Qlﬂ- CAMprite i wariahle caln differential .LLTrITII.]-r']I'_'I' which 48
normelly off, & nepstive keying woltape on terzinsl 1 is buifered 3.
by emltter fodilower Q15. The negatiwe woltage at the emicter, of 015
turns 910 s8d 013 on in proportion to the amplitude ‘of the Keviag
valtage, The gutpucse at the collectors of Q10 and 013 are Further
agplified by 5 second differential pair comprised of 011 end 012,
Exsminstdion ¢ the dus] differentisl pmg will ehow that che Al wlg-
nals at the Szaes of eicher L0 or Q13 sre summed atc the cobput of
a11, while the common mode keying szignel at the exitter of Q1 end
M3 iscancelled Bt the collecter-of Gll. A nell balance potentio-
meter: (A46) stovides a means of balancing out anv regidual 10 cauged
by =ismatch of elementa of the differential smplifiers. The outpot
at the collector of §11 1= amplified by @ conventional transistor
atage comprleed of Q14 and asscclated componests.
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NOTES:
L UNLESS OTHERWISE NOTED:
ALL RESISTOR VALUES ARE [N OHMS, 1/2 WATT,= 10%,;
ALL CAPACITOR VALUES ARE IN MICROFARACS.
2. TRANSISTORS Q1 AND QZ HAYE THEIR COLLECTORS
VOUNTED T THE HEAT SikK AND GROUNDED,
TRANS'STOR Q3 HAS TS COLLECTOR MOUNTEC TG
THE SAME HEAT SINK AND (MSULATED.
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This power supply is used in the 102100 series s I ) AT LIN
synthesizer to supply regulated wvoltages at | - 100 VAL =
+14 volt, -14 wolt, and -28 volt. This supply ! e 50/60 HZ %
provides all the power requirements for the sub- ! 'F= ([APAN ) | |
ject synthesizer. | e 4HEMHSWMH - i
. ! BLE ‘%
AC voltage from the secondary of a power trans- , |
former is rectified with full wave rectifiers to :  BLK/RED ¢
produce both positive and negative voltages, | BRN E_u
[ —
The positive wvoltage is filtered by Cl and regu- | ! 1 : PILOT
lated by shunt regulator Ql. R2Z, D5, and C2 pro- TR GAA \ LIGHY
vide the reference voltage for (Ql. Rl provides 1 —PRIMBRY CON
short circuit protection for the +14 volt output. = - == . ==
' The negative rectified woltage is filtered by C4, _
R5, and C5. For the =14 volt output the filtered For the -28 volt supply the filtered ne
negative veltage is regulated by shunt regulator tage is applied to series regulator Q3.
Q2. R4, D6, and C3 provide the reference voltage and C6 provide the reference voltage e
for 02. R3 provides short circuit protection for provides short circuit preotectien for (

the -14 welt output, the -28 volt output.
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FIGURE 3-13

PRESET AND SWITCH BOARD LAYOUTS
(124-000397 THRU |24-000404)
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