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SPECIFICATIONS 
Power Required: 

1 
2,3 

3 
5 
5 
6 
6 
6 

6,7 
7 
7 
7 

7,8 
8 
8 
8 

8,9 
9 
9 
9 
9 
9 

9, 10 
11 
11 
11 
.12 
12 

12, 13 
13 
13 

13,15 
15, 16 

17 
17 
17 
17 
17 

17, 18 
18 

18-22 
22 
22 
23 

24,25 
26,27,28,29 

45½" Wide, 25" Deep, 44½" High (including 
music rack) 

110 to 120 Volts, 60 Cycles, 110 Watts. Also 
available for 50 cycles, and for 220 to 240 volts 
50-60 cycles. ' 

Weight of Console: 
170 lbs. 

Music Power Output (per EIA Standard RS-234): 
25 Watts 
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MUSICAL TERMS 
NOTE: Service personnel who lack a musical 

background should read this section in 
order to familiarize themselves with 
the musical terms used in this manual. 

Notes on the otgan (see Figs. 1 and 2) or any 
other keyboard instrument are arranged in a 
pattern of twelve keys which is repeated through-
out the length of the keyboard. White keys are 
nanied with the first seven letters of the alphabet; 
black keys take their name from adjacent white 
keys, As an example, the black key between "F" 
and "G" may be called or notated F# (pronounced 
F sharp, meaning F "raised") or Gb (pronounced 
G flat, meaning G "lowered"). 

The distance between notes is called an interval 
and is measured in half steps. A half step is the 
interval between any key and the adjacent key 
such as A to A#, E to F, etc. The frequency ratio 
between any two notes a half step apart is 1 :1.059. 
Exact frequencies for each note are shown in 
Table I. 

Twelve half steps make an octave. Notes an 
octave apart will have the same letter name-C to 

FRECIUENCY N0.15¼ 1 
~N0.(8') 
FIIEQUENCY NO. ( 16') 
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C, F# to F#, etc. The frequency ratio of any two 
notes an octave apart is 1 :2. Other intervals are 
unisons, seconds, thirds, fourths, fifths, sixths ·l -
and sevenths, all measured by counting letter~ . 
up the desired distance from any given note. 
The starting note is counted as one ( or unison). 

These intervals may have several variations, 
each containing a different number of half steps. 
For example, a major third has four half steps, 
and a minor third has three half steps. To be 
musically correct the interval of a third mu~t be 
named from any letter to the third letter away 
(F to Ab, not F to G#), even though the resulting 
sound is identical on the organ. For simplicity in 
this manual, however, all black keys and related 
circuitry will be named with sharps only, and 
musical technicalities will be overlooked. 

Voice control tablets on the organ (frequently 
referred to as stops) are named in the pipe organ e 
tradition, and may or may not resemble the in-
strument for which they are named. In the elec-
tronic organ the timbre or tone color of a stop 
is usually determined by electronic filters which 
alter the shape of the wave produced by the tone 

reva ------------
611& · •cae 
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' FREQUENCY AT OUTPUT OF OOUBLER CIRCUITRY 

Fig. 1. Notes on Upper Keyboard, 
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F,g. 2. Notes on Lower Keyboard. 
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generators. Footage indicated on the voice control 
tablets determines the pitch (frequency) of the 
keyboard notes. These footage terms (16', 8', and 
5½') are derived from the lengths of certain pipes 
in a conventional organ. 8' stops produce a sound 
at the same frequency a piano would if the cor-
responding note were struck. 16' stops produce 
sounds an octave lower than the corresponding 
piano note, and the 5½' stop produces sounds a 
fifth higher. Thus if 8' and 16' tablets are used 
simultaneously on the organ, two notes an octave 
apart will sound for each key depressed. 

Vibrato is a slow, regular variation in the pitch 
of notes. In this organ it is a frequency variation 
at a selected rate, produced simultaneously in 
each master oscillator by the vibrato oscillator. 

FREQUENCY NO. (8') ~-1-f-f-+-+-t-::+-:+:-+:+:-:-t:::'t-r-;-;1 
FREQUENCY NO.lr6') 
(NOTE '. FREQUENCY 
NO'S SHOWN ARE THE 
OUTPUTS OF THE 
PEOAL DIVIDERS-NOT 
THE PEDAL BOARD 
ITSELF. l 

Fig. 3 . Notes on Pedal Keyboard. 

TABLE I. 

EXACT FREQUENCIES OF MUSICAL NOTES. 

Tone Generator Musical Frequency in Tone Generator Musical Frequency in 
Frequency Number Note Cycles Per Second Frequency Number Note Cycles Per Second 

1 C 32.703 41 E 329.627 
2 C# 34.647 42 F 349.228 
3 D 36.708 43 F# 369.994 
4 D# 1 38.890 44 G 391.995 
5 E 41.203 45 G# 415.304 
6 F 43.653 46 A 440.000 
7 F# 46.249 47 All 466.163 
8 G 48.999 48 B 493.883 
9 G# 51.913 49 C 523.251 

10 A 55.000 50 C# 554.365 
11 All 58.270 51 D 587.329 
12 B 61.735 52 D# 622.253 
13 C 65.406 53 E 659.255 
14 C# 69.295 54 F 698.456 
15 D 73.416 55 F# 739.988 
16 D# 77.781 56 G 783.991 
17 E 82.406 57 G# 830.609 
18 F 87.307 58 A 880.000 
19 F# 92.498 59 All 932.327 
20 G 97.998 60 B 987.766 
21 G# 103.826 
22 A 110.000 61 C 1046.502 
23 All 116.540 62 C# 1108.730 
24 B 123.470 63 D 1174.659 

64 DU: 1244.507 
25 C 130.812 65 E 1318.510 
26 C# 138.591 66 F 1396.912 
27 D 146.832 67 F# 1479.976 
28 D# 155.563 68 G 1567.982 
29 E 164.813 69 G# 1661.218 
30 F 174.614 70 A 1760.000 
31 F# 184.997 71 All 1864.654 
32 G 195.997 72 B 1975.532 
33 G# 207.652 
34 A 220.000 73 C 2093.004 
35 All 233.081 74 cu: 2217.460 
36 B 246.941 75 D 2349.318 

76 D# 2489.014 
37 C 261.625 77 E 2637.020 
38 C# 277.182 78 F 2793.824 
39 D 293.664 79 F# 2959.952 
40 D# 311.126 80 G 3135.964 
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G
ENERAL DESCRIPTIO

N 
M

odels of tbis Series are com
pletely self-con-

tained consoles, requiring no external tone cabinet. 
(A

 receptacle is available, bow
ever, for connecting 

a tone ca bin et, if desired.) Eacb instrum
ent bas 

tw
o 44-note m

anual keyboards and a 13-note pedal 
keyboard. Tw

o 12" speakers and one 6" speaker 
are used, Tbey are disconnected w

ben earpbones 
are plugged into tbe jack provided for earpbone 
listening. 

Tbe tone quality produced by tbe tw
o m

anuals 
and the pedals is controlled by a w

ide selection 
of tablets or stops. Tone color of tbe upper m

an-
ual can be varied by tbe use of tbree 16' tablets 
(FLU

TE, C
ELLO

, C
LA

R
IN

ET), five 8' tablets 
(D

IA
PA

SO
N

, FLU
TE, V

IO
LIN

, O
BO

E, TR
U

M
-

PE
T

), and one 5½
' tablet (Q

U
IN

T). Four per-
cussion tablets (H

A
W

A
IIA

N
 G

U
ITA

R
, N

O
V

A
-

V
O

X
, B

A
N

JO
, H

A
R

PSIC
H

O
R

D
) add special ef-

fects to tbe tone colors available on tbe upper 
m

anual. 
Tbe low

er m
anual bas five 8' stops (D

IA
PA

-
SO

N
, 

M
ELO

D
IA

, 
FLU

TE, 
STR

IN
G

, 
H

O
R

N
) 

and 
an A

C
C

EN
T tablet. 

W
ben tbe A

C
C

EN
T 

tablet is used tbe volum
e of the low

er m
anual 

is increased relative to the upper m
anual. Tone 

color, pitcb range, and loudness of the pedals are 
determ

ined 
by tbree 

tablets 
(16' 

SU
B

 
B

A
SS, 

16' M
A

JO
R

 B
A

SS, 8' FL
U

T
E

). 
Tbe w

idth of the vibrato is regulated by the 
V

IB
R

A
TO

 W
ID

E tablet, and the speed of the 
vibrato is selected by the V

IB
R

A
TO

 FA
ST tablet. 

V
ibrato is not present until the V

IB
R

A
TO

 O
N

 
tablet is depressed. 

A
n expression (or sw

ell) 
pedal regulates tbe 

overall volum
e. H

ow
ever, the m

axim
um

 loudness 
m

ay be reduced for sm
all room

s by using the 
V

O
LU

M
E SO

FT tablet. Three degrees of reverb-
eration m

ay be added by using R
EV

ER
B

 I, R
E

-
V

ER
B

 II, or botb togetber. (N
ote that w

hen botb 
are off there is intentionally a sm

all am
ount of 

reverberation rem
aining.) 

Location of the m
ajor com

ponents on the organ 
console is show

n in Fig. 4. 

H
O

W
 TH

E ORGAN IS PLAYED 
Playing an electronic organ involves principles 

w
hich m

ay be unfam
iliar. The servicem

an w
ill 

find it w
orthw

hile to acquaint him
self w

ith the 
playing procedures since this know

ledge w
ill be 

found very helpful in locating the sources of any 
troubles that m

ay occur. 
The organ O

FF-O
N

 sw
itch is located at the left 

end of the control panel. A
 pilot light next to the 

sw
itch glow

s w
hen the organ is on. 

M
elody is norm

ally played on the upper m
anual 

w
ith the right band. The tone color or tim

bre of 
the m

elody is determ
ined by depressing one or 

m
ore of the "U

PPE
R

 M
A

N
U

A
L" tablets to the 

left of center on tbe control panel. Tablets m
ay 

be used singly or in com
bination, but at least one 

of these tablets (or a percussion tablet) m
ust be 

depressed in order to produce a sound from
 the 

upper m
anual. W

ben 8' tablets are used the pitcb 
w

ill be the sam
e frequency as the corresponding 

note on a piano; it w
ill be an octave low

er if 16' 
tablets are used. A

 m
elody m

ay be played "in 
ocfaves" by com

bining 8' and 16' tablets. Tbe 5½
' 

Q
U

IN
T tablet is used m

ainly to give a baroque, 
oriental, or cborus effect to tbe other tablets. 

"PER
C

U
SSIO

N
" tablets give special effects to 

tbe notes of tbe upper m
anual. They are m

ost 
effective w

ben used one at a tim
e w

ithout any 
"U

PPE
R

 M
A

N
U

A
L" tablets, 

tbough com
bina-

tions are possible. 
A

ccom
panim

ent 
w

ill 
norm

ally 
be 

played 
by 

the left band using tbe low
er m

anual. Tbe five 

"LO
W

ER
 M

A
N

U
A

L" tablets at tbe right are 
used to select a tone quality w

hich w
ill be suit-

able for accom
panying the m

elody. H
ere again 

at least one tablet m
ust be depressed in order to 

produce a sound from
 this m

anual. The A
C

C
EN

T 
tablet m

ay be used to m
ake a left hand m

elody 
balance w

ith a right band accom
panim

ent. 
Low

 bass notes are supplied by the pedal key-
board w

hich is norm
ally played w

ith the left foot. 
The three "PED

A
L" tablets determ

ine the tone 
color, pitch range, and loudness of the pedal notes. 
B

alance betw
een the upper, low

er, and pedal key-
boards is determ

ined by w
hich tablets are used. 

The expression pedal, operated by the right 
foot, controls the overall loudness of sound de-
veloped 

by tbe organ. 
D

epressing 
the toe 

in-
creases the volum

e, and depressing the heel de-
creases the volum

e. W
ben it is desired to restrict 

the m
axim

um
 volum

e of the organ, tbe V
O

LU
M

E 
SO

FT tablet should be depressed. 
Tbree tablets affect tbe vibrato. D

epressing the 
V

IB
R

A
TO

 O
N

 tablet adds vibrato to tbe sound 
of tbe organ. ·Tbe w

idth of tbe vibrato effect 
(w

ben used) 
is determ

ined by tbe ,Position of 
the V

IB
R

A
TO

 W
ID

E tablet, and the speed by 
tbe position of the V

IB
R

A
TO

 FA
ST tablet. 

R
everberation gives a full and resonant sound 

to tbe organ. W
hen R

EV
ER

B
 I is depressed only 

a little reverberation is heard. R
EV

ER
B

 II adds 
m

ore, and R
EV

ER
B

 I and II used together give 
a m

axim
um

 am
ount. 
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L 
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Fig. 6. 
Blot:lc D

iagram
. 

TH
EO

RY OF O
PERATIO

N 
G

eneral (See B
lock D

iagram
, Fig. 6) 

The basic organ tones for the highest 8' octave 
are generated by tw

elve transistor oscillators. 
Low

er octaves are produced by frequency divid-
ers locked to the basic oscillators. A

 vibrato os-
cillator, acting through its control tablets, pro-
duces pitch variations in the m

aster oscillator, 
and consequently in the frequency dividers. 

E
ach key contact of the upper, low

er, and pedal 
keyboards is connected to the appropriate tone 
generator output. Tones selected by the keys pass 
through filters selected by the voice control tab-
lets. 

The 
percussion 

voices 
pass 

through 
key-

ers w
hich cause the tones to fade aw

ay (decay) 
after they sound instead of rem

aining at constant 
volum

e. 
The pedal sw

itches are follow
ed by a frequency 

divider system
 w

hich produces the deep bass notes. 
Tablets select 8' or 16' pitches. The output of all 
voice tablets is com

bined and fed into the pre-
am

plifiers, the expression pedal, and the pow
er 

am
plifier. The expression pedal is com

pensated 
in order to m

aintain a constant tone color as it 
varies the loudness. The pow

er am
plifier drives 

three speakers. 
A

 portion of the signal is tapped off in the 
pow

er 
am

plifier, 
delayed 

by 
the 

reverberation 
unit, and returned to the pow

er am
plifier to give 

a "concert hall" effect to the sound of the organ. 

V
ibrato (See Schem

atic, Fig. 29) 
V

ibrato is produced by varying the bias volt-
age at the base of each m

aster oscillator tran-
sistor. Since the frequency dividers are locked 

6 

to the m
aster oscillator, vibrato is present in all 

the tones produced in each generator. The low
 

frequency voltage is generated by a Iow
 frequency 

oscillator (V
601B

) and fed to the V
IB

R
A

TO
 O

N
 

tablet through C605 and R608. The V
IB

-R
A

TE 
control 

(R
601) 

is set to give the correct fre-
quency to the vibrato oscillator. 

(See "A
djust-

m
ents"). 
The output of the vibrato oscillator is discon-

nected from
 

the tone generator until 
the V

I-
BRA

TO
 O

N
 tablet is depressed. In "O

N
" position 

the vibrato signal is fed to the V
IB

R
A

TO
 W

ID
E 

tablet, w
hich affects the size (peak-to-peak volt-

age) of the vibrato signal but not its rate of os-
cillation. W

hen depressed the V
IB

R
A

TO
 W

ID
E 

tablet w
ill produce a greater frequency variation 

of the tone generators. 
The V

IB
R

A
TO

 FA
ST tablet affects the fre-

quency of the vibrato oscillator. D
epressing this 

tablet shorts out R602, w
hich changes the rate 

of oscillation from
 a slow

 rate of approxim
ately 

6 cycles per second to a fast rate of approxim
ately 

7 cycles per second. 
The V

IB
R

A
TO

 W
ID

E and V
IB

R
A

TO
 FA

ST 
tablets w

ork independently of each other so any 
com

bination of vibrato tablet positions m
ay be 

used. 
V

ibrato oscillator circuitry is located on 
the pream

plifier chassis. 

U
pper M

anual or K
eyboard (See Figs. 7, 25, and 

29) Three tones are fed from
 the tone generators 

into each key circqit of the upper keyboard-a 
5%

' signal from
 Frequency N

os. 37 through 73, 

t-1 1 
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Pl.ASTIC
 KEY 

e' 
BIJSBAR 

BUSBAR 

Fig. 
7. U

pper K
eyboard-K

ey C
onstruction. 

an 8' signal from
 Frequency N

os. 30 through 73, 
and a 16' signal from

 Frequency N
os. 18 through 

61. E
ach frequency num

ber is connected to a dif-
ferent term

inal on a printed w
iring board under 

the keys, and printed circuitry connects each fre-
quency to the proper resistors for each key. 

W
hen a key is depressed several sw

itching ac-
tions take place. V

arious busbars act as the fixed 
sw

itch contacts, and gold-plated coil springs serve 
as. m

ovable contacts. Signal is fed into the springs, 
w

hich norm
ally rest against grounded busbars. 

W
hen a key is depressed, three springs ( one each 

for 16', 8', and 51/a' signals) are m
oved aw

ay from
 

the ground busbars and against the output bus-
bars. A

 fourth spring contacts the D
.C

. busbar at 
the sam

e tim
e to control the percussion and porta-

m
ento circuits. 
T

he 51/a' output busbar is split into tw
o sec-

tions, and the output of the low
est 37 notes is 

collected on one section. Since frequency num
bers 

7 4 to 80 are needed for the highest seven notes 
but are not generated by the tone generators, 
tones an octave low

er (Frequency N
os. 62 through 

68) are used. T
he output of these 7 notes is col-

lected on the other section of the busbar and dou-
bled in frequency in the bandpass doubler to pro-
vide Frequency N

os. 74 through 80. 
(N

ote that 
the doubler can handle any com

bination of these 
notes sim

ultaneously.) 
T

his signal is then com
-

bined w
ith the low

er section and fed to the Q
U

IN
T 

voice control tablet and filter. 
T

he 8' output busbar is divided into 22 sections 
w

ith tw
o output signals from

 each section. O
ne 

output of each section is then recom
bined into 

five groups, each being fed into an 8' flute filter. 
T

he other output of each of the 22 sections is re-
com

bined into 9 groups, and each group is fed 
into a keyer circuit. D

etails of these com
binations 

are indicated on the schem
atic. 

E
ach of the 8' flute filters has a "bright" and 

a "flute" output. Flute outputs are com
bined and 

fed through the 8' flute pream
plifier to the 8' flute 

tablet. 
B

right 
outputs 

are 
com

bined 
and 

fed 
through the bright pream

plifier to the other 8' 
tablets. 

T
he 16' output busbar is divided into three 

sections, each section feeding a 16' flute filter. 
E

ach 16' flute filter has a bright and a flute out-
put. Flute outputs are com

bined and bright out-

puts are also com
bined, and the tw

o are fed sepa-
rately to the control tablets. 

Low
er M

anual or K
eyboard (See Figs. 8, 26, and 

29) O
ne tone from

 the tone generators is fed into 
each key circuit of the low

er m
anual (Frequency 

N
os. 18 through 61) 

through isolating resistor 
R

951. W
hen a key is depressed the contact w

ire 
touches the busbar, com

pleting the signal circuit. 
Since the busbar is com

m
on to all keys of this 

m
anual, the output for all keys depressed is com

-
bined on the busbar and then is fed 

into the 
voice control tablets through the A

C
C

E
N

T
 tablet. 

PLASTIC
 KEY 

KEY G
UlllE 

KEY CHANNEL 

BUSBAR 
CONTACT 

W
IRE 

Fig, 
8. Lower K

eyboard-K
ey C

onstruction. 

P
edal K

eyboard (See Schem
atic, Fig. 29) 

Frequency N
os. 25 through 37 are fed from

 
the tone generator pedal outputs to the pedal 
keyboard. 

Sw
itches on the pedal keyboard are 

connected in series in such a m
anner that w

hen 
no pedals are depressed, the output is grounded. 
D

epressing a pedal breaks the ground connection 
and app}ies 

the signal from
 the selected tone 

generator to the output through the series-con-
nected sw

itches of all the higher pedals. If m
ore 

than one pedal is depressed at the sam
e tim

e, 
only the highest pedal note w

ill sound. 
O

utput of the pedal keyboard is fed to the 
pedal divider board. 

Pedal D
ivider B

oard (See Schem
atic, Fig. 29) 

Signal from
 the pedal keyboard is fed to the 

first pedal divider (Q
201 and Q

202) 
through a 

diode (D
205) and a resistor (R

217). T
his divider 

is a 
flip-flop 

w
hich is triggered by the pedal 

signal. Since its output is half the frequency of 
the 

input signal, 
the 

divider 
drops 

the 
pedal 

tone one octave to give an 8' pedal signal. T
he 

output of the first pedal divider is used to trigger 
the second pedal divider (also a flip-flop circuit), 
and again the output is half the frequency of the 
triggering signal, giving a 16' pedal signal. T

he 
output of each flip-flop is sent separately to the 
pedal voice control tablets. 

Percussion K
eyers (See Schem

atic, Fig. 29) 
Signal from

 the 22 sections of the 8' output 
busbar (upper m

anual) is divided in printed net-7 



w
orks, one part going to the 8' flute filters and 

the other going to the percussion keyers. Percus-
sion signals m

ust pass through tw
o diodes (D

301 
and D

302) in a keyer (K
l), or the corresponding 

diodes of the other keyers. (A
 total of nine keyers 

are used.) 
H

ow
ever, the am

ount the diodes w
ill 

conduct is determ
ined by the D

C potential on 
the cathodes of the diodes. W

hen they are nega-
tive full conduction occurs, but as they becom

e 
less negative the diodes becom

e 
gradually less 

conducting until they are cut off. 
W

hen a key is depressed signal is applied to 
the diode 

(D
301). A

t the sam
e tim

e contact is 
m

ade w
ith the D

C keying busbar w
hich results 

in a negative charge on the cathodes of the diodes. 
Thus the note sounds at full strength the instant 
the key is depressed. A

s a capacitor (C301) dis-
charges, cathodes of the diodes (D

301 and D
302) 

becom
e less negative, cutting off the signal. A

s 
soon as the key is released, the capacitor (C301) 
is quickly charged, ready for the next keying. 
Thus the decay rates of percussion notes is care-
fully controlled by the keyers. From

 here signal 
goes to the percussion tablets through the percus-
sion pream

p. 
If a note should be played w

hile another note 
using the sam

e keyer is depressed, the form
er w

ill 
not sound if the latter has decayed since the keyer 
w

ill still be cut off. 

8' Flute Filters (See Schernatic Fig. 29) 
O

ne path of 8' signals from
 the upper m

anual 
is through the 8' flute filters. 

(The other signal 
path is into the percussion keyers.) Frequencies 
30 through 37 enter one filter, 38 through 47 the 
second, 48 through 55 the third, 56 through 65 
the fourth, and 66 through 73 the fifth. C

om
ponent 

values in the filters vary w
ith the group of fre-

quencies handled in order to keep all tones in 
proper balance. The filters have a "B

right" and 
a "Flute" output. A

ll of the bright outputs are 
fed to the bright pream

p, and all of the flute out-
puts are fed to the flute pream

p. These are single 
stage transistor am

plifiers w
hich restore som

e of 
the losses in the filter netw

orks. 

16' Flute Filters (See Schernatic Fig. 29) 
The 16' signals from

 the upper keyboard are 
fed 

into 
the 

16' 
flute 

filters. 
Frequencies 

18 
through 37 enter one filter, 38 through 49 the 
second, and 50 through 61 the third. C

om
ponent 

values in the filters vary w
ith the group of fre-

quencies handled in order to keep all tones in 
proper balance. The filters have a "bright" and 
a "flute" output. A

ll bright outputs are com
bined 

as are all flute outputs; they go then to the 16' 
upper m

anual tablets. 

8 

Portam
ento (See Schem

atic Fig. 29) 
Portam

ento is sliding into the correct pitch 
from

 below
, such as is characteristic of H

aw
aiian 

guitars. O
n this organ, it is effective only w

hen 
the H

A
 W

 A
IIA

N
 G

U
ITA

R
 tablet is 

depressed. 
The 

effect 
is 

produced 
by applying a 

rapidly 
disappearing negative voltage to the base of the 
m

aster 
oscillators 

w
hich 

low
ers 

the 
oscillator 

frequency about four per cent (and w
ith it all 

tone generator outputs). A
s the pulse becom

es 
less negative the oscillator returns to its norm

al 
frequency. This negative voltage is produced as 
follow

s: 
W

hen onf key is depressed on the upper key-
board, a voltage divider is form

ed across the 3-
volt supply consisting of R

306 ( or R
309, or R312) 

and R208, w
hich puts a positive voltage on ca-

pacitor C204. C204 differentiates this voltage into 
a rapidly rising, slow

ly decaying pulse w
hich is 

applied to the base of transistor Q
206. H

ow
ever, 

Q
206 is biased 

(by transistor Q
205, 

R
215, and 

related circuitry) so that this pulse w
ill not be 

sufficient to cause Q
206 to conduct w

hen only one 
key is operated. 

If tw
o or m

ore keys are depressed, the voltage 
across R208 w

ill place a higher positive voltage 
on C204, and transistor Q

206 w
ill conduct until 

this positive voltage decays. If the H
A

 W
 A

IIA
N

 
G

U
ITA

R
 tablet is. depressed, this voltage w

ill be 
transferred to the bases of the m

aster oscillators · 
producing the portam

ento effect. 
' 

V
oice C

ontrol T
ablets and T

one Filters 
(See Schernatic, Fig. 29) 

Tablets can be divided into tw
o groups depend-

ing on w
hether they select a tone color 

(voice 
control tablet) 

or regulate som
e function. The 

latter (V
IB

R
A

TO
, V

O
LU

M
E SO

FT, R
EV

ER
B

-
ER

A
TIO

N
, A

C
C

EN
T) 

are discussed under the 
circuitry they serve. 

V
oice control tablets have tone filters associated 

w
ith them

 to give a distinctive sound to the out-
put. Since signal passes through this section only 
w

hen voice control tablets are depressed, at least 
one tablet for each m

anual m
ust be used before 

any sound is produced by the keys or pedals. 
V

oice control tablets are grouped by the key-
board they serve. U

pper m
anual 16' tablets receive 

signal from
 the bright and flute outputs of the 

16' flute filters. (The 16' C
LA

R
IN

ET also receives 
an 8' signal from

 the 8' bright pream
p.) O

utput 
goes to the pream

plifier chassis. 8' tablets receive 
signal from

 the flute and bright pream
ps; output 

goes through the inverting am
plifier to the pre-

am
plifier chassis. The 5½

' Q
U

IN
T tablet receives 

signal from
 the bandpass doubler and from

 the 
ö½

' busbar. Signal then com
bines w

ith the 8' and 

• 
1 

1-J 1 
-~ 

t ·~
1 

' 
1 

__, 
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the 16' voice control tablets and is fed into the pre-
am

plifier chassis. 
Percussion tablets affect the sound of the upper 

keyboard. Signal for the N
O

V
A

 V
O

X
, H

A
 W

 A
I-

IA
N

 G
U

ITA
R

, and H
A

R
PSIC

H
O

R
D

 com
es from

 
the percussion keyers. A

fter filtering and w
ave 

shaping these signals com
bine and are fed into 

the inverting am
plifier. T

he H
A

 W
 A

IIA
N

 G
U

I-
TA

R
 and N

O
V

A
 V

O
X

 tablets also slow
 the per-

cussion decay rate from
 approxim

ately one second 
(used w

ith the H
A

R
PSIC

H
O

R
D

) to 2½
 seconds, 

by grounding one end of resistor R
332 in the 

keyer circuitry. The H
A

 W
A

IIA
N

 G
U

ITA
R

 tablet 
also sw

itches the portam
ento control voltage into 

the vibrato circuitry, and an 8' flute signal (from
 

the 8' flute pream
p) into the inverting am

plifier. 
The B

A
N

JO
 tablet receives signal from

 the 8' 
bright pream

p. A
 sem

iconductor photocell inter-
rupts the signal, w

hich is then fed through the 
8' O

B
O

E tone filter into the inverting am
plifier. 

The photocell is pulsed by a neon lam
p oscillator 

w
hose frequency is varied by the B

A
N

JO
 R

A
TE 

control. 
Low

er keyboard tablets and tone filters receive 
signals through the A

C
C

EN
T tablet; output goes 

to the pream
plifier. Pedal tablets are fed by the 8' 

and 16' outputs of the pedal dividers. O
utput in 

this case goes to the pream
plifier through C433. 

Pream
plifier (See Schem

atic, Fig. 29) 
The pream

plifier (V
602) provides one stage of 

am
plification. 

N
egative 

feedback 
in 

this stage 
(R

613) 
insures 

stability, 
uniform

 
gain, 

and 
proper frequency response. W

hen the V
O

LU
M

E 
SO

FT
 tablet is depressed a resistor 

(R
484) 

is 
shorted out, and part of the signal from

 V
602 is 

bypassed to ground through R617 and C436. The 
pream

plifier 
chassis 

plugs 
into 

the 
am

plifier 
chassis. 

E
xpression Pedal (See Schem

atic, Fig. 29) 
T

he input cable of the expression pedal connects 
to a jack in the pream

plifier chassis. T
he pedal 

operates a shutter w
hich varies the light falling on 

a light-dependent resistor. C501, R
502, C502, and 

R
503 form

 a com
pensating netw

ork to give the de-
sired frequency response. The output cable con-
nects to a jack on the am

plifier chassis. 

A
m

plifier C
hassis (See Schernatic, Fig. 19) 

Three functions are served by com
ponents on 

the am
plifier chassis; (1) a pow

er am
plifier, (2) 

a 
reverberation 

am
plifier, 

and 
(3) 

the 
pow

er 
supply. 

Signal to the pow
er am

plifier is first attenuated 
by the G

A
IN

 adjustm
ent 

(R
704) 

w
hich is set 

at the factory to Iim
it the m

axim
um

 signal and 
prevent distortion due to overdriving the output 
stage. A

fter one stage of am
plification (V

702A
), 

an electronic m
ixer-am

plifier (V
703B

), an im
ped-

ance-m
atching stage (V

704A
), a phase inverter 

(V
704B

), and a pushpull output (V
705, V

706) 
the signal is fed to tw

o 12" speakers and one 6" 
speaker connected in parallel. A

 capacitor (C
801) 

blocks low
 frequencies from

 the 6" speaker. 
Signal for the reverberation am

plifier is taken 
from

 the plate of V
702A

, am
plified (V

702B
), and 

transform
er-coupled 

(T702) 
to the reverb unit. 

O
utput of the reverb unit is am

plified (V
703A

), 
and attenuated by the R

E
V

E
R

B
 tablets and the 

R
EV

ER
B

 adjustm
ent (R

719). The R
E

V
E

R
B

 ad-
justm

ent is set at the factory to insure proper 
balance betw

een the reverb and the direct signals, 
w

hich are m
ixed by V

703B. 
The pow

er supply uses V
701 

as a full w
ave 

rectifier. B
+ pow

er is tapped off a voltage divider 
at appropriate levels for all tube circuitry. Silicon 
rectifiers (D

701, D
702), w

orking from
 low

 volt-
age taps on the pow

er transform
er high voltage 

w
inding, provide B

+ for all transistor circuitry. 

M
AINTENANCE 

C
leaning K

eys and W
oodw

ork 
C

lean plastic keys and control tablets Iightly 
w

ith a soft, dam
p cloth or cham

ois. W
iping w

ith 
a dry cloth builds up an electrostatic charge w

hich 
w

ill attract dust particles from
 the air. If cleaning 

agents are necessary, use pure facial soap and 
lukew

arm
 w

ater. D
ry w

ithout excessive rubbing. 
D

o not use boiling w
ater, strong solvents such as 

alcohol, dry cleaning fluids, or w
indow

 cleaning 
fluids w

hich contain such solvents. 
C

lean and dust the w
oodw

ork w
ith a soft, dam

p 
cloth or cham

ois. lf cleaning agents are necessary, 
use a soft cloth lightly dam

pened w
ith a solution 

of m
ild soap and lukew

arm
 w

ater. R
em

ove solu-
tion, using soft cloth dam

pened w
ith clean w

ater. 

D
ry thoroughly, rubbing w

ith the grain. U
se a 

good grade liquid furniture w
ax or polish. A void 

use of paste w
axes or oil type polishes. Excessive 

rubbing in one spot or at edges m
ay result in 

dam
age to the finish. 

C
leaning Sw

itch C
ontacts 

Electrical circuits in this organ are m
ade and 

broken by several different types of sw
itches. 

In the upper m
anual gold-plated coil springs are 

pushed against gold-plated busbars. In the low
er 

m
anual contact w

ires are pushed against a bus-
bar. 

The 
sw

itches associated 
w

ith the control 
tablets are sim

ilar to a conventional leaf sw
itch, 

and are opened and closed by plastic fingers on 9 
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9. 
T

one G
enerator C

ircuit B
oard--C

om
ponent ldentilication

. 

the tablets. Pedal keyboard sw
itches consist of a 

contact Ieaf m
oved against a fixed contact by the 

pedals through an actuator. In all cases precious 
m

etals are used for the contact area so there is 
Jittle possibility of oxidation or corrosion under 
norm

al environm
ental conditions w

hich w
ould in-

terfere w
ith a good electrical contact. 

H
ow

ever, foreign m
aterial (dust, dirt, grease) 

can accum
ulate on the contact surfaces and cause 

a poor circuit connection. In som
e cases it can be 

dislodged by striking the key or tablet 15 or 20 
tim

es in a rapid staccato m
anner. If not, cleaning 

the affected contact surfaces is all that is required 
to restore norm

al operation. 

10 

C
ontacts on the control tablets and the pedal 

sw
itches m

ay be cleaned by w
iping gently, taking 

care not to place a perm
anent bend in the contact 

spring. The corner of a sm
all piece of stiff paper 

is handy for this purpose. In extrem
e cases it m

ay 
be 

necessary to ruh the contact surfaces very 
gently w

ith a burnishing tool or a piece of very 
fine sandpaper (never use em

ery cloth or em
ery 

paper). 
T

he key contacts m
ay be sim

ilarly treated but 
use of any m

eta! tool or sandpaper should be 
avoided, because of the <langer of rem

oving the 
plating. 
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M
oving or Shipping 
If the organ is m

oved, be sure that its w
eight 

is supported by the case and not by the pedals or 
pedal m

echanism
. B

e careful not to put undue 
strain on the legs. If the organ is to be shipped 
by a carrier other than a regular furniture m

over, 
it should be packed carefully in an original factory 
shipping carton. 

L
ocation of C

onsole 
T

he back of the console should be at least tw
o 

inches from
 the w

all for ventilation and for best 
acoustic results. 

R
eplacing the P

ilot L
am

p 
T

o replace the #12 pilot lam
p, rem

ove top of 
organ cabinet, rem

ove control assem
bly cover, and 

pull the lam
p out of its socket. T

he cap slides off 
easily. 
R

eplacing E
xpression P

edal L
am

p 
R

em
ove tw

o pivot screw
s, lift pedal off, and pull 

out lam
p from

 right side of plastic housing. R
e-

place w
ith #1866, w

hich is the sam
e as a #44, but 

has long life rating. 
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ldentification. 

ADJUSTM
ENTS 

R
everberation A

djustm
ent (R

719) 
(See Fig. 22 for location) 

The R
EV

ER
B

 adjustm
ent does not norm

ally 
require changing after being set at the factory. 
The possibility of defective com

ponents in the re-
verberation am

plifier circuitry should be explored 
thoroughly before any change is m

ade. 
To reset the reverberation adjustm

ent, depress 
the expression pedal all the w

ay, and depress 8' 
D

IA
PA

SO
N

 
(U

pper 
M

anual), 
V

IB
R

A
TO

 
O

N
, 

V
IB

R
A

TO
 W

ID
E, V

IB
R

A
TO

 FA
ST, R

EV
ER

B
 I, 

and R
EV

ER
B

 II tablets. A
ll other tablets should 

be in "off" position. O
n underside of am

plifier, 
ground the junction of R721 

( 470K
) 

and R722 
(1.5 m

eg). C
onnect an A

C voltm
eter betw

een the 
am

plifier chassis and the green Iead to the 12" 

12 

speakers. W
hile holding dow

n the m
iddle C, E, 

and G
 keys on the upper m

anual, turn the rever-
veration 

adjustm
ent until 

the voltm
eter 

reads 
0.4 volt rm

s. 

G
ain A

djustm
ent (R

704) 
The gain adjustm

ent does not norm
ally require 

changing after being set at the factory. The pos-
sibility of defective com

ponents in the am
plifier 

circuitry should be explored thoroughly before any 
change is m

ade. 
To reset the gain adjustm

ent depress the ex-
pression pedal all the w

ay and depress only the 
upper m

anual 16' FL
U

T
E

 tablet. A
ll other tab-

lets should be in "off" position. C
onnect an AC · 

voltm
eter betw

een the am
plifier chassis and the - -...:./' 

---
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13. Percussion C
ircuit B

oard-R
esistor and C

apacitor ldentification. 

green lead to one of the 12" speakers. W
hile hold-

ing dow
n the low

est "C
" on the upper keyboard 

turn 
the gain 

adjustm
ent 

until the 
voltm

eter 
reads 1. 7 volts. 

V
ibrato R

ate A
djustm

ent (R
601) 

T
he V

IB
-R

A
TE adjustm

ent does not norm
ally 

require changing after being set at the factory. 
T

he possibility of defective com
ponents in the 

vibrato circuitry should be explored thoroughly 
before any change is m

ade. 
To reset the V

IB
-R

A
TE adjustm

ent play the 
organ using V

IB
R

A
TO

 O
N

, V
IB

R
A

TO
 W

ID
E, 

and 
V

IB
R

A
TO

 
FA

ST
 tablets as 

w
eil 

as 
any 

voice control tablets desired 
(but not the per-

cussion tablets). T
urn the control to som

e point 
in m

id-range satisfactory to the custom
er. 

B
e 

sure also to try the organ w
ith the V

IB
R

A
TO

 
FA

ST
 tablet off. 

R
esistor R337 
R

esistor R337 is selected at the factory so the 
output of the 3-volt regulator w

ill be 3.0 volts. 
If any com

ponents in this circuitry are replaced 
it m

ight be necessary to change the value of this 
resistor. B

efore any change is m
ade, how

ever, the 
15-volt supply should be checked and any changes 
necessary to correct this supply should be m

ade. 
Then select by trial and error a resistor w

ith value 
betw

een 3900 and 5600 ohm
s that results in an 

output of 3.0 volts. 
M

easure these voltages betw
een ground and the 

points indicated in Fig. 12. C
heck portam

ento ad-
justm

ent (next paragraph) after replacing R
337. 

Portam
ento A

djustm
ent (R

215) 
The portam

ento adjustm
ent is located on the 

pedal divider board. lt does not norm
ally require 

13 
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inal Board #1---C
om
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changing after being set at the factory. T
he pos-

sibility of defective com
ponents in the portam

ento 
circuitry should be explored thoroughly before 
any change is m

ade. 
To reset the portam

ento adj ustm
ent depress 

only the H
A

W
A

IIA
N

 G
U

IT
A

R
 tablet. Set the 

adjustm
ent so 

that playing tw
o notes gives 

a 
portam

ento effect, but playing one note does not. 
H

old each note dow
n at least tw

o seconds, and 
allow

 at least tw
o seconds before playing another 

note. 

T
uning Procedure 
T

uning the organ using an electronic indicator 
is a sim

ple and quick procedure. T
uning by ear 

is a job for a trained and experienced organ or 
piano tuner only. D

O
 N

O
T

 A
D

JU
ST

 T
H

E
 T

U
N

-
IN

G
 SL

U
G

S 
U

N
L

E
SS Y

O
U

 
H

A
V

E
 PR

O
PE

R
 

E
Q

U
IPM

E
N

T
 A

N
D

/O
R

 T
R

A
IN

IN
G

. 
T

he organ has been accurately tuned before 
leaving the factory and can be expected to rem

ain 
in tune indefinitely under norm

al circum
stances. 

H
ow

ever, after long use under extrem
ely adverse 

conditions, it is possible that som
e com

ponents 
w

ill have changed in value sufficiently to alter 

c•-
-.
~. 

, .. -:;1
' 

LAMP *1866 
LDR501 

R501 
R502 

R503 
C501 

C502 

Fig. 
18. Expression P

edal--C
om

ponent Location. 

the frequency of the oscillators so the notes w
ill 

not be in tune w
ith each other. 

A
ll tones of the sam

e letter nam
e are generated 

by a single tone generator w
hich has a m

aster 
oscillator for the highest octave and frequency 
dividers for the other octaves. C

hanging the pitch 
of a note is done by m

oving the core of L
l0l on 

the proper generator. T
he core is held firm

ly in 
place but can be m

oved readily w
ith the fingers 

by tw
isting the core as it is pushed or pulled. 

T
his adjusts the m

aster oscillator and changes the 
pitch of all notes of that letter nam

e. C
onsequently, 

tuning the tw
elve notes w

ithin the highest octave 
w

ill tune the entire organ. 
If the interval of an octave should be out of 

tune, a defective frequency divider w
ould be indi-

·; 
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 V
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om
ponent 

ldentilication. 

cated, and tuning the m
aster oscillators cannot 

correct this. 
Several types of electronic tuning devices are 

available. T
here are som

e reasonably priced units 
w

hich depend on the pow
er Iine as a reference 

standard and use a stroboscope disc to show
 w

hen 
notes are tuned to the correct frequency. 

T
he 

H
arnm

ond A
0-26 tuning standard, w

hich uses an 
oscilloscope as an indicator, is independent of the 
pow

er Iine frequency. lt has a very stable m
as-

ter oscillator w
hich can be checked occasionally 

against its ow
n tuning fork. 

Follow
ing instructions supplied w

ith the tun-
ing device, observe the follow

ing: 

16 

1. C
heck the + 15 volt supply before starting 

the tuning procedure. 
2. U

se only the 8' FL
U

T
E

 voice control tablet. 
B

e sure vibrato or reverberation tablets are not 
depressed. 

3. U
se 

notes 
of the highest octave 

possible, 
depending on the instructions provided w

ith the 
indicator. G

reater accuracy is possible at higher 
frequencies. 

F
or further inform

ation on tuning procedures, 
contact the factory Service D

epartm
ent. 

' • fJ) - "-......./ 
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Fig. 21. R
etaining Sc:rew Loc:ations U

nder K
eyboard. 

DISASSEM
BLY 

Pedal K
eyboard 

Four screw
s hold the pedal keyboard : tw

o be-
hind the am

plifier chassis and tw
o at the very 

bottom
 of the back of the cabinet. The organ 

should be laid on its left end (on a soft pad) be-
fore rem

oving the pedals. 

L
ow

er M
anual and Low

er End B
locks 

R
em

ove trim
 strip betw

een m
anuals. R

efer to 
Fig. 21 and rem

ove screw
s m

arked "Low
er R

ight 
E

nd B
lock," "Low

er L
eft E

nd B
lock" and "Low

er 
M

anual." Slide m
anual slightly forw

ard and lift 
front of m

anual up. 

N
O

T
E

: 
lt m

ay be necessary to unfasten som
e of 

the tone generator boards and 
loosen 

cable clam
ps in order to have sufficient 

slack in cables so the low
er m

anual can 
be m

oved into a servicing position. 

C
ontrol T

ablet A
ssem

bly 
For access to control tablet sw

itches and fil-
ter circuitry, rem

ove top of organ by taking out 
tw

o screw
s from

 back brace and lifting the top 
straight up. (Friction catches hold front corners.) 
N

ote the shim
s provided to level the top. They 

m
ust be replaced exactly as they w

ere found. 
The m

etal cover of the control tablet assem
bly 

m
ay be pulled off after rem

oving ten hex head 
m

etal screw
s. 

U
pper M

anual 
The upper m

anual is fastened on a m
ounting 

plate w
ith the control tablet assem

bly and the 
upper end blocks. 

The control tablet assem
bly 

m
ust be rem

oved before the upper m
anual can 

be m
oved. Take off the top of the organ cabinet 

and rem
ove the m

etal cover of the control tablet 
assem

bly (see above). U
nfasten tw

o screw
s from

 
each end of the control tablet assem

bly and lay 
it back, taking care that coil 

(L401) 
does not 

catch on the upper m
anual. Support control tab-

let assem
bly on blocks. D

O
 N

O
T A

LLO
W

 IT
 TO

 
R

EST O
N

 T
H

E
 TO

N
E G

EN
ER

A
TO

R
 B

O
A

R
D

S. 
Rem

ove screw
s m

arked "U
pper M

anual" 
on 

Fig. 21. L
ift up front of m

anual w
ith the m

ount-
ing plate. B

ottom
 of the upper m

anual is acces-
sible through a hole in the m

ounting plate. If 
necessary the keyboard m

ay be 
rem

oved from
 

the m
ounting plate by taking out the retaining 

screw
s. 

U
pper m

anual end block retaining screw
s (2 

each, for right and left) 
can be reached from

 
underneath through holes in the cabinet shelf. 
The front of the left end block can be lifted up 
far enough to see under since spring clips are 
used as retainers at the front corners. 

K
eyboard K

ey 
1. To rem

ove plastic key only, take out key re-
taining screw

 (Figs. 7 and 8) and pull plastic 
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ottom
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key forw
ard after keyboard has been rem

oved 
from

 the cabinet. 
2. To rem

ove key and channel assem
bly: 

a. U
nhook key return spring. 

b. L
ift back of key channel off of keyboard 

fram
e. 

c. 
Slide key and channel assem

bly forw
ard and 

off of key guide. 

N
O

T
E

: 
To rem

ove a black key it is necessary 
to rem

ove both adjacent w
hite keys. 

E
xpression Pedal 

1. D
isconnect blue plug from

 am
plifier and w

hite 
plug from

 pream
plifier. 

2. R
em

ove 12 hex head screw
s w

ith w
ashers and 

lift off pedal cover. 
3. L

ift up expression pedal assem
bly. 

SERVICE SUG
G

ESTIO
NS 

G
eneral 
W

hen looking for the source of defective oper-
ation in the organ, signal paths as show

n on the 
block diagram

 (Fig. 6) 
should be kept in m

ind. 
A

 m
alfunction at any given point w

ould show
 up 

at every point further along that signal path, but 
any alternate signal paths that m

ight exist w
ould 

continue to operate properly. 
For exam

ple, a defect in the expression pedal 
circuitry w

ould affect the sound of the entire 
organ since all signals go through it. D

efective 
operation of the inverter am

plifier w
ould be no-

ticeable only w
hen 8' stops (and som

e percussion 
tablets) on the upper keyboard are used; all other 
tablets on that keyboard, the low

er keyboard, and 
the pedal keyboard w

ould not be affected. Sim
i-

larly, if one tone generator is defective, all sounds 

18 

originating in that generator w
ill be faulty w

her-
ever they appear, but other notes w

ill not be 
affected. 

W
hen circuitry is to be checked, substitute tubes 

know
n to be good ( or test suspect tu bes on a high 

quality tube checker) , and com
pare existing volt-

ages and w
aveform

s w
ith those show

n on the 
schem

atic to isolate the defective com
ponents. 

T
ransistor substitution is generally not desir-

able unless voltage m
easurem

ents and w
aveform

s 
give strong indication that a specific transistor is 
defective. 

B
efore attem

pting to replace individual com
po-

nents or assem
blies, how

ever, the service techni-
cian should exam

ine the total operation in order 
to have as m

any clues as possible to the exact 
source of the trouble. R

efer to the follow
ing sug-

gestions on how
 to localize the trouble. 

-• @
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Entire Instrum
ent D

ead 
If no sound is produced by the organ the trouble 

is probably in the pow
er supply, pow

er am
plifier, 

expression pedal, or pream
plifier circuitry. F

irst 
check tubes in these areas. If trouble persists, 
depress the expression pedal all the w

ay, 
and 

procee,d as follow
s : 

1. V
erify that A

C
 pow

er is being received. 
a. If pilot lam

p lights w
hen organ is turned 

on, A
C

 pow
er is O

.K
. 

b. If pilot lam
p does not light, check lam

p, 
pow

er sw
itch, A

C
 outlet, and pow

er trans-
form

er (T
701). 

2. C
heck 

rectifier 
tube 

(V
701), 

and 
other 

pow
er supply circuit com

ponents. V
oltages 

are readily accessible for m
easurem

ent at 
the follow

ing points : 
Filam

ent ( 6.3 V
) 

Pins 1 &
 2 of P702 

450 V
 

Pin 2 of P707 
225 V

 
Pin 9 of P702 or Pin 3 

of P707 
+ 15 V

 
Pin 11 of P702 or red 

w
ire 

connection 
to 

any 
tone 

generator 
board. 

3. C
heck pow

er am
plifier circuitry by rem

oving 
P705 

(blue) 
from

 pow
er am

plifier chassis 
and inserting an unw

ired plug into this jack. 
Touch the center term

inal w
ith a bare w

ire. 
a. A

 loud pop or hum
 indicates the pow

er 
am

plifier is functioning. R
eplace P705 in 

its proper socket and go to step 4. 

b. If no sound is heard check V
702, V

703, 
V

704, V
705, V

706 and related circuitry 
including the earphone jack for defective 
com

ponents. 
4. C

heck expression pedal circuitry by rem
ov-

ing P601 (w
hite) from

 pream
plifier chassis 

and grasping the center of the plug firm
ly. 

a. A
 loud hum

 indicates the expression pedal 
circuitry is functioning. R

eplace P601 in 
its socket and go to step 5. 

b. If no sound is heard, check cable connec-
tions and expression pedal circuit com

po-
nents. N

ote that volum
e rem

ains fully on 
if expression pedal lam

p is not lighted. 
5. C

heck 
pream

plifier 
circuitry 

by rem
oving 

P603 (black) from
 pream

plifier chassis and 
inserting an unw

ired plug into this socket. 
Touch the center term

inal w
ith a bare w

ire. 
a. A

 loud pop or hum
 indicates the pream

-
plifier circuitry is functioning. C

heck ca-
ble to w

hich P603 (black) is attached be-
fore ruling out the possibility of defects 
in this area. 

b. If no sound is heard check V
601, V

602, 
and related circuitry for defective com

-
ponents. 

All Sound W
eak or D

istorted 
D

efective 
com

ponents 
in 

the 
pow

er 
supply, 

pow
er am

plifier, expression pedal, or pream
pli-

fier m
ay cause the organ to sound w

eak or dis-
torted. These are the sam

e sections that are re-
ferred to in the previous section-"E

ntire Instru-
m

ent D
ead", and the sam

e check procedure can 
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be used. H
ow

ever, in this case a noise check m
ay 

not be adequate, and it m
ay be necessary to check 

am
plifier and pream

plifier voltages against those 
show

n on the schem
atic. Be sure to check for a 

defective speaker or crossover com
ponent by dis-

connecting tw
o of the three speakers, leaving only 

one of the 12" speakers operating. 

N
o Vibrato 
C

heck vibrato oscillator (V
601B

) 
and related 

circuitry to isolate defective com
ponent. C

lean 
contacts on vibrato tablets. 

No Pedal N
 otes 

C
heck pedal divider circuit board to isolate de-

fective com
ponents. B

e sure + 15 volt supply is 
present at orange w

ire term
inal. 

N
o 8' Stops on U

pper M
anual 

C
heck inverter am

plifier and related circuitry 
to isolate defective com

ponents. 

Individual Tablets Fail to Function 
W

hen one or m
ore tablets fail to function, dirty 

or dam
aged contacts are norm

ally at fault. D
eter-

m
ine w

hich stops need 
attention and refer to 

"C
leaning Sw

itch C
ontacts" under "M

aintenance" 
for proper procedure. 

Individual N
otes Fail to Sound 

lt is im
portant to determ

ine a pattern of faulty 
operation in order to isolate defective com

ponents. 
If a tone of a certain frequency num

ber is faulty 
everyw

here it occurs on the organ, then the tone 
generator circuitry is at fault. If it sounds one 
place and not another, sw

itch contacts or w
ire 
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connections are m
ore Iikely to be the source of 

trouble. A
lso, circuitry on any one tone generator 

is interrelated, so that w
hen a given frequency 

divider fails, all notes low
er in pitch produced 

by that generator w
ill sound incorrectly or not 

at all. Proceed as follow
s : 

1. W
ith only the 

51/a' 
Q

U
IN

T
 tablet 

(upper 
m

anual) 
depressed, 

play 
each 

note 
sepa-

rately, 
starting 

at 
the 

highest. 
R

efer 
to 

Fig. 1 and m
ake a note of the letter nam

es 
and frequency num

bers w
here a 

defect is 
found. (If all seven top notes are defective, 
frequency doubler circuitry is probably at 
fault.) 
a. R

epeat on the upper m
anual using the 8' 

FL
U

T
E

 tablet. 
b. R

epeat on the low
er m

anual using the 8' 
FL

U
T

E
 tablet. 

c. 
R

epeat on the pedal keyboard, using the 
8' tablet, then a 16' tablet. 

2. If all faulty tones have the sam
e letter nam

e, 
and if everyw

here a given frequency num
ber 

is used it is faulty, the trouble is probably 
on that tone generator board. R

efer to the 
follow

ing section to isolate defective com
po-

nents. 
3. If no 

pattern is apparent, 
the trouble is 

probably due to dirty sw
itch contacts. R

efer 
to "C

leaning Sw
itch C

ontacts" under "M
ain-

tenance". 

Servicing T
one G

enerator B
oards 

If defective operation has been traced to a tone 
generator, probably the quiekest and easiest pro-
cedure is 

to replace the entire printed circuit • ~
1_-

• 
r 

_::. 
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board on w
hich the generator is located. 

(E
ach 

board contains tw
o tone generators.) 

If this is 
not possible, proceed as follow

s: 

1. Locate the defective m
aster oscillator or fre-

quency divider, keeping in m
ind the follow

-
ing: 
a. If all frequencies of a given letter nam

e 
sound incorrectly, defective com

ponent is 
m

ost likely to be in the m
aster oscillator 

. circuitry. 
b. If all but the highest frequency of a given 

letter nam
e sound incorrectly, defective 

com
ponent is in first frequency divider 

circuitry. 
c. 

If tw
o highest frequencies are correct but 

low
er frequencies sound incorrectly, the 

defective com
ponent is in the second fre-

quency divider circuitry, etc. Frequency 
num

bers can be determ
ined from

 Figs. 1 

and 2, and location of the circuitry from
 

Fig. 28. 
2. In order to isolate the defective com

ponent 
check signal w

aveform
s and voltage as show

n 
on the schem

atic. C
heck circuit and com

po-
nent continuity and resistance. E

xam
ine the 

board closely for dam
aged com

ponents or 
breaks in printed foil. 

3. O
bserve the follow

ing precautions w
hen re-

m
oving 

and 
replacing 

com
ponents 

on 
a 

printed board: 
a. U

se 
only 

a 
low

-w
attage soldering iron 

(m
axim

um
--40 w

atts), and apply heat 
for as short a tim

e as possible. R
ectan-

gular tips should be used on printed net-
w

orks. 
b. U

se a heat sink 
(such as pointed nose 

pliers) w
hen soldering transistor leads. 

c. 
D

o not use force to rem
ove or insert com

-
ponents. 

SPECIAL EQ
UIPM

ENT 

E
arphones 
A

 jack is provided for connecting m
onaural 

earphones if som
eone w

ishes to practice w
ithout 

disturbing others. D
ynam

ic type phones w
ill give 

best results, although other types can be used. 
To use stereo earphones a stereo-to-m

onaural 
adapter such as Sw

itchcraft #352 is plugged into 
the earphone jack on the organ, and the earphone 
plug is inserted into the adapter. 

R
adio-Phonograph C

onnection 
A

 radio, phonograph, or m
icrophone am

plifier 
can 

be 
connected 

to 
play 

through 
the 

organ 
speakers. Fig. 27 show

s how
 to connect it. The 

organ m
ay be played at the sam

e tim
e. 

PHONO 
r--------------, 

PHONO 
SOCKET 

: 
: 

PW
G 

_
_

_
_

_
 .J 

L
-----

Connect Blue Plug 
-----, 

1
-----

Plug I nto 
lrom

 Expression 
1 

: 
...-

Am
plilier 

Pedal 
: 

, 
1 nput !Blue) 

: 
470K 

: 
1 

1 
1 

1 

: 
2meg 

: 
1 1 

1 
L

, r
-------------1

 
, , 

\ 
PHONO r i 
SOCKET

' 
Entire Circuit M

ust Be Shielded and 
/ 

.,.. 
Grounded to M

ain Am
plilier Ground. 

Plug In Phono or Olh.er Signal Source 
Here. 

Signal About IV rm
s, lm

pedance 
Up to 500K. 

Fig. 27. Earphone Jack C
onnections. 

REPLACEM
ENT O

F ELECTRICAL PA
R

TS 
M

ost resistors, capacitors, and tubes used in 
this 

organ are standard 
values, 

obtainable at 
electronics supply houses. R

efer to the schem
atic 

for values, ratings and tolerances of these com
-

ponents. 
T

ransform
ers, transistors, 

coils, 
printed net-

w
orks, and other item

s w
hich m

ight be diffieult 
to obtain m

ay be ordered from
 the factory. R

efer 
to the parts !ist w

hich follow
s and order by part 

num
ber. 

22 

N
O

T
E

: 
C

orresponding com
ponents of the tone 

generators 
have 

the 
sam

e 
reference 

num
ber. W

hen it is necessary to refer 
to a particular com

ponent on a specific 
generator, the letter nam

e of that gen-
erator is added as a suffix to the refer-
ence 

num
ber of the com

ponent. 
Thus 

L
l0l used in the F# tone generator is 

referred to as L
lO

l-F#. W
here no suf-

fix appears, the com
ponent is identical 

in all tw
elve generators. 

-., ·~ 

• illlllll 



/
' 

REPLACEM
ENT PA

R
TS LIST 

Ref. No. 
P

art N
o. 

D
escription 

R
ef. N

o. 
P

art No. 
D

escription 

" 
T

R
A

N
SIST

O
R

S 
L

l0l-C
# 

A
O

-28560-1 
T

uning C
oil for C# G

enerator 
Q

l0l 
01-2105 

M
aster O

scillator. 2N
2923 is a 

M
ISC

E
L

L
A

N
E

O
U

S 
satisfactory substitute. 

Q
102 thru 

01-2106* 
Frequency D

ivider. 2N
2923 is a 

LD
R

401 
PO

-28529-2 
L

ight D
ependent R

esistor 
Q

109 
satisfactory substitute. 

LD
R

501 
PO

-3016~-1 
L

ight D
ependent R

esistor 
Q

201 thru 
01-2106* 

Pedal D
ivider. 2N

2923 is a satis-
Lam

p 
1866 

(L
ong Iife version of #44) 

Q
204 

factory substitute. 
R

E
SIST

O
R

S, V
A

R
IA

B
L

E
 

Q
206 

01-2102 
Portam

ento C
lam

p. 2N
3394 is a 

R
215 

A
O

-28671-0 
30000, 2 W

att, Portam
ento A

d-
satisfactory substitute. 

justm
ent 

Q
206 

01-2104 
Portam

ento G
ate. 2N

2923 
is 

a 
R

442 
A

O
-20293-33 

2 m
eg, B

A
N

JO
 R

A
T

E
 C

ontrol 
satisfactory substituie. 

R
601 

A
O

-20293-1 
1 m

eg, V
IB

-R
A

T
E

 A
djustm

ent 
Q

301 
01-2103 

V
oltage R

egulator. 2N
3394 is a 

R
704 

A
O

-20293-62 
500K

, G
A

IN
 A

djustm
ent 

satisfactory substitute. 
R

719 
A

O
-20293-52 

500K
, R

E
V

E
R

B
 A

djustm
ent 

Q
302 

01-2108 
Percussion Pream

plifier. 2N
3391 

is a satisfactory substitute. 
SPE

A
K

E
R

S 
Q

401, 
01-2104 

Flute and B
right Pream

plifiers. 
SP801, 

A
O

-24346-0 
12", PM

 
Q

402 
2N

2923 is a satisfactory sub-
SP802 

stitute. 
SP803 

A
O

-27153-0 
6", PM

 
Q

403 
01-2107 

Inverting A
m

plifier. 2N
3391A

 is 
T

R
A

N
SFO

R
M

E
R

S 

• 
a satisfactory substitute. 

T701 
A

O
-28526-1 

Pow
er, for 120 volt, 60 cycle 

D
IO

D
E

S 
T701 

A
O

-28626-2 
Pow

er, for 120 volt, 50 cycle 
D

201 thru 
01-2603-0 

Signal D
iode. 1N

461A
 is a satis-

T701 
A

O
-28626-3 

Pow
er, for 234 volt, 50-60 cycle 

D
205 

factory substitute. 
T702 

A
O

-27311-0 
R

everberation D
river 

D
301 thru 

01-2603-0 
Signal D

iode. 1N
461A

 is a satis-
T703 

A
O

-28527-1 
O

utput 
D

327 
factory substitute. 

P
R

IN
T

E
D

 N
E

T
W

O
R

K
S 

D
401 

01-2603-0 
Signal D

iode. 1N
461A

 is a satis-
factory substitute. 

Z
l0l-C

, 
A

O
-28528-1 

Frequency D
ivider 

D
701, 

01-2405-0 
Pow

er R
ectifier. 1N

400l or lN
 

-B
, -A

#, -A
, 

D
702 

2069 
are satisfactory substi-

-G
#, -G

 
tutes. 

Z
l0l-F#, 

A
O

-28528-2 
Frequency D

ivider 
C

A
PA

C
IT

O
R

S 
-F

,-E
, -D

#, 

C
lO

l-F#, 
A

O
-514-11 

.022 m
fd, ±

5
%

, Polystyrene 
-D

,-C# 
Z102-C

, 
A

O
-28528-3 

Frequency D
ivider 

-F,-E
 

-B
, -A

#,-A
, 

C
l0l-D

#, 
A

O
-514-12 

.025 m
fd, ±

5
%

, Polystyrene 
-G

#, -G
 

-D
,-C

# 
Z102-F#, 

A
O

-28528-4 
Frequency D

ivider 
C

lO
l-C

, 
A

O
-514-9 

.015 m
fd, ±

5%
, Polystyrene 

-F
,-E

, -D
#, 

-B
,-A

# 
-D

, -C# 
C

lO
l-A

, 
A

O
-514-10 

.018 m
fd, ±

5
%

, Polystyrene 
Z103-C

, 
A

O
-28528-.5 

Frequency D
ivider 

-G
#,-G

 
-B

,-A
#, -A

, 
C

702A
 

A
O

-28522-0 
40 m

fd @
 500V

, E
lectrolytic 

-G
#, -G

 
B

 
40 m

fd @
 500V

, E
lectrolytic 

Z103-F#, 
A

O
-28528-6 

Frequency D
ivider 

• 
C

703A
 

A
O

-28519-0 
50 m

fd @
 450V

, E
lectrolytic 

-F
,-E

,-D
#, 

B
 

50 m
fd·@

 450V
, E

lectrolytic 
-D

, -C# 
C

 
500 m

fd@
 25V

, E
lectrolytic 

Zl04-C
, 

A
O

-28528-7 
Frequency D

ivider 
D

 
500 m

fd @
 25V

, E
lectrolytic 

-B
,-A

#,-A
, 

cao1,cso,] 
-G

#, -G
 

C
306, C

307, 
Z

l04-F#, 
A

O
-28528-8 

Frequency D
ivider 

C
309, C

311, 
22 m

fd @
 4V

, T
antalum

 
-F

 
C

313, C
315, 

Z201, Z202 A
O

-28540-1 
Frequency 'D

ivider (Pedal) 
C

317 
Z301 thru 

A
O

-28541-1 
Isolation N

etw
ork 

C
O

IL
S 

Z306 
L

lO
l-C

 
A

O
-28660-12 

Tuning' C
oil for C

 
G

enerator 
Z306 thru 

A
O

-28542-1 
K

eyer N
etw

ork 
L

lO
l-B

 
A

O
-28660-11 

T
uning C

oil for B
 

G
enerator 

Z308 
L

l0l-A
# 

A
O

-28560-10 
T

uning C
oil for A

# G
enerator 

Z401 
A

O
-28539-1 

8' Flute F
ilter 

L
lO

l-A
 

A
O

-28660-9 
T

uning C
oil for A

 
G

enerator 
Z402 

A
O

-28539-2 
8' Flute Filter 

L
l0l-G

# 
A

O
-28560-8 

T
uning C

oil for G# G
enerator 

Z403 
A

O
-28639-3 

8' Flute F
ilter 

L
lO

l-G
 

A
O

-28660-7 
T

uning C
oil for G

 
G

enerator 
Z404 

A
O

-28539-4 
8' Flute F

ilter 
L

l0l-F
# 

A
O

-28560-6 
T

uning C
oil for F# G

enerator 
Z405 

A
O

-28539-5 
8' F

lute F
ilter 

L
lO

l-F 
A

O
-28560-5 

T
uning C

oil for F 
G

enerator 
Z406 

A
O

-28538-1 
16' Flute F

ilter 
L

lO
l-E

 
A

O
-28560-4 

T
uning C

oil for E 
G

enerator 
Z407 

A
O

-28538-2 
16' Flute F

ilter 
L

lO
l-D

# 
A

O
-28560-3 

T
uning C

oil for D
# G

enerator 
Z408 

A
O

-28538-3 
16' Flute F

ilter 
L

l0l-D
 

A
O

-28560-2 
T

uning C
oil for D

 
G

enerator 
*T

hese transistors are used in m
atched pairs. W

hen order-
ing from

 factory specify color dot on original. 
23 
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