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1. POSITION DIAGRAM
2. POWER SUPPLY & GENERATORS
3. ACCESSORIES (presets; hich; tremulant; expression

pedal; chorus & couplers)
4. KEYING & PRE-AMP'S PEDAL
5. VOICES PEDAL
6. KEYING GREAT
7. PRE-AMP'S GREAT
8. VOICES GREAT
9. KEYING SWELL

10. PRE-AMP'S SWELL
11. CELESTE CIRCUIT SWELL
12. VOICES SWELL
13. INPUT/OUTPUT CIRCUIT ECHO UNIT
14. DELAY LINE ECHO UNIT
15. POWER AMPLIFIERS
16. GENERAL INFORMATION SEMI-CONDUCTORS
17. FLATCABLE CONNECTIONS



IC1 IC2

DO
~ OP1

W ~
1C5(]
IC6[]

IC17

D

10o

IC24
P700P8 P13() P160 0

T2•••••• -~9IC19 P141C21Pl7 1C25P19

1C160 P90D OlJ 0D 0
no. IC20P151C22P181C26 P20 0
P10aD 0D OlJ 0

P21 P22o Q

IC 28

D

IC15

IC8
Dw. (Vte.1

D IC10 IC11 IC12 1C13 IC14 Q 115' .116

D D D D D TU. -117

pzO P300P4
IC9 T18e

D T1ge

,

IC29o i~..~ ~••• Q.
'" :I:•• :>
z '"8 •.T T
T50 T51

IC18o 102

D
IC23
D

IOp11
IOP12

PI EQUALIZATION CELESTE CLOCKS
P2 TREMULANT SPEED SWELL
P3 TREMULANT DEPTH SWELL
P4 HICH DEPTH SWELL
P5 VOLUME TREBLE AMPLIFIER
P6 VOLUME BASS AMPLIFIER
P7 AMPLITUDE FEEDBACK-SIGNAL CHANNEL B TO CHANNEL A (ECHO)
P8 AMPLITUDE FEEDBACK-SIGNAL CHANNEL A.TO CHANNEL B (ECHO)
P9 CLOCKRIPPLE ELIMINATION CHANNEL B (ECHO)

Plo CLoCKRIPPLE ELIMINATION CHANNEL A (ECHO)
Pll AMPLITUDE OUTPUT CHANNEL B (ECHO)
P12 AMPLITUDE OUTPUT CHANNEL A (ECHO)
P13 CLOCKFREQUENCY (ECHO)
P14 DC-OFFSET IC 19
P15 DC-OFFSET IC 20
P16 CHORUS DEPTH (ECHO)
P17 DC-OFFSET IC 21
P18 DC-OFFSET IC 22
P19 DC-OFFSET IC 25
P20 DC-OFFSET IC 26
P21 AMPLITUDE INPUT CHANNEL B (ECHO)
P22 AMPLITUDE INPUT CHANNEL A (ECHO)
P23 HICK DEPTH GREAT
P24 TREMULANT DEPTH GREAT
P25 TREMU~ANT SPEED GREAT

100

D
101

D

103

D
104

D

105

D

o
o

T 1-13; 15; 16; 18-24; 26; 27; 29-53; 56-58; 60-63 •••••BC 549
T 14; 54; 55 ••••••••••••••••••••••••••••••••••••••••••• BC 141
T 17; 25; 28; 59 •.••••••••••••••••••••••••••••••••••••• BC 558
IC 1; 2 ••••••••••••••.••••••••••••••••••••••••••••••••• 4046
IC 3 ••••••••••••••••••••••••••••.•••••••••••••••••••••• 4013
IC 4; 7-9; 17; 23; 28-31; 33; 34 .•••••••••••••••••••••• TL 074
IC 5; 6; ••••••••••••••••••••••••••••••••••••••••••••••• TDA 2107
IC 10-14; 32; 35-41 •••••••••••••••••••••••••••••••••••• TMS 3617
IC 15; 42 •••••••••••••••••••••••••••••••••••••••••••••• 4093
IC 16 •••••••••••••••••••••••••••••••••••••••••••••••••• 4011
IC 18; 27 •••••••••••••••••••••••••••••••••••••••••••••• NE 570
IC 19-22; 25; 26 ••••••••••••••••••••••••••••••••••••••• TDA 2108
IC 24 ••••••••••••••••.••••••••••••••••••••••••••••••••• LM 324

o

T54 @)T.C.2
IC40 Q

D @)IU

D'C4Z
QT55

PH
T56 Q P24

IC41 •• 1158 0

D T57T60IT59
. -T61

T62'

P2S0
T63e

T.C. 1 TUNING SWELL
T.C. 2 TUNING PEDAL
T.C. 3 TUNING GREAT
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117VN
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I.n

! 1,6As .
I '._._. _.- ._. _. _. _. _._. _._._. _. _. _. _. _._. - ._. _. - ._. _._. _._._. _._._._.- ._. _. _._. _._. _.~

to clock input
TMS 3617 3rd
oc tan pedal
IIC40 pin 13/

1~rON
CHORUS IN

lOON
swell only
CHORUSIN

MANUAL-GENERATOR12x/
", great 1T.C.3;T55;IC 421
1x 5welllT.C.1; T14;IC15 1

+1ZV supply voltage
p.c. board swell

+12V supply voltage
p.c. board great, peda llecho

+1S,5V supply voltage
treble amplifier

+15.5V supply voltage
bass amplifier

-15.SV supply volta?e
power ampIi f lers

- 8V gate voltage

to clocki~ut
TMS3617 5th
octave great I
swell IIC1(./41
pin 131

POWER SUPPLY & GENERATORS
Drawn Date Modified Date JOHANNUS
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DESIGN
LAB OPUS 215

JOHANNUS morseslraat 28 page:
ORGELBOUW boY. ~~1.6~~f4~LLAND 2



C to preset -lines stopbank

I-P-P---P---M-F- F FF T I
eto stopbank

HR Rol ~2V

HICK CIRCUIT(hi
1x greatlT62; T 58;P 23\
1xswelllT19;T18;P 8\

from
keying·

rail

.12V TREMULANTCIRCUITI2x)
1xgreatlT63;T61;T60;

T59;P25;P24\
1xswell IT13;T15;116;

T17;P2; P3)

j_._'_._. - ·-'-'-'1

i i
~ 0 o-8V
STOP !

!_ ._. _.T~.E!,.U.!-~~YJ

EXPRESSION
PEOAL CIRCUIT

VOLUMEOUT
to stab in
TMS3617's
Ipin 241

j-'-'-'_. -·-·-i
i key swell

fro~
ker.ing.!
ra,l '
swell i

!~~~._._. - ._.-!

to K-inputs
TMS 3617's swell

to res. in TMS 3617's
swellipin 16)

key
I great

fro~ 0
ke~ing-i t
rail i key 1-32--l
great i only

i61x~._._._. _. _._. -. _. _.-._.

I

i,
!~~~._._._._._.J

'-'-'- ._._. _. _._. _.,
I .
. I

-~V II .
I STOP ~
i CHORUS !.•_._._._._._._._- ..•

ALL DIODES 1N4148
A.CCESSORIES(presets; hi ck ; tremu lan t; expression,... edal;chorus &cou ler.s)

Modified Dale JOHANNUS
ORGAN

OPUS 215

to K-inputs
TMS3617's
great

to res. in THS
3617's great
(pin 161i_._.-._.-._._._...,

! .

I
I
I

I!_._._._._._._._.J
to K-inputs
T1'13617'5
pedal

to rlS. in TMS
3617\ pedal
(pin 161

_..._._.- ._'-'_._._-' _._,
I

;---.. 00
STOP ; ·8V
SWELL ITO
GREAT I

toT-line i
. i, _._._._._ ..._. _._._. _. _._.

I

I

!
!_._. _. _._._. _I'

i to T-line
. I1._._.-._.-. _ ._._. _ ._ .•...•.

CHORUS
OUT
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+6V
[103,34)

mix~.
MIXTURE l[ RKS

I.' OUT

4'OUT 8' ..n..
GEDACKT 8'

16' OUT

I J'OUT
16'..A..

DOUBLE BASS 16'
CONTRA TRUMPET 16'

octave J
to pre-amp's -------------

pedal 16'..n..
SUBBASS 16'

Lto voices pedal
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to
treble

amplifier

4x1l4 TL074
_ from pre-amp's pedal

+12V

to
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amplifier

+6V
11(29)

]-to preset-lines

.HR
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from expression
pedal circuit

+12'l n.~ ~1'N I +12V +12V J ~12V I +12V +12V I +12V I 12V +12V I ~12V I +12V +12V n.co +J2V
-1-. hs 15 24113 -1-- 115 15 24 113 -1-' 115y~ 24 113 -1-' 115 15 24 113 -1-- 115 15 24 13

V
80N:...rz ~ ~ .:.S "" ij20N - 17 :; ~ .:.S :. Ul2N 17 c ] ~ .~: ~ ij16N 17 c ];. c: ~ "" Ul9N 17 c ~ > .-: ~ ~]

~o
""l,~~]~iS ~ ~ re~. in 16~ 00"" 00""11:sg ~ re~.in 6

4

"" ;; ~ ~isd ~ r:. in 16
4

~ ~ ~ ~is: ~ r: lnl§
4

~ ~ ~ ~is::; ~re: in 16
4

," - 0 1.2 0 0 U • 0 0 20 U
- - ..••••dis [- - 12 dis - - 0 dis - ~ l.Q dis [.: - - ..••.•.dis 1

12K .11 e "" 12" 11 e "" 12" l..! e .:tr. 1 " 11 e :- 13,..11 e ;:j
llf TMS3617 - Jlf TMS3617 - ..lit TMS3617'" .ll.t TMS3617 l.Z.f TMS3617

'lii. .ll tis IIC321 'lii 1.:tis 1IC3SI 'lii.ll tis 11071 'lii 11 tis (lcm 'lii II tis lI(41)
III 6 .. ~ III 6 ~ ~ 6 ~ f 6 ~ f 6 ~~ -= 9 1)..1 ~ --=g 1).1 0\ -=-g 1).1 0\ ~ 9 1)J Cl -::. 9 1)J
,.., ....I gis ,.., ..1. gis ~ ..1 gis ~ ....I gis : ..1 gis

..= .JI a res. out ~n.c .: -.II a res. out Mon.c .• ..Jl a res. out ~n.c. .• .JI a res. out ~n.c. .• -II a res. out~n.c.
e ..!1 ais stab. out ~n.c. e ..J ais stab. out ~n.c. ~ ..J ais stab. out 11on.c. g ....2 ais stab. out ~n.c. e ....2 ais stab. out ~n.c.
o tr b . 4 ~ 10 b . 4 •.. 10 4'" 10 4 f 10 4.::.... sustaln1 _....u:. , sustain 1 - ..,.b sustainii - ...;.;:;b sustain1 - ..:.::b sustain[

n.c.o1J c V- '4 n.c.o-ll c V_14 n.c.ol! c y- 4 :.011 y 14 ..1! c V- 14
r--outDuts--, 'r--outputs--, .--outputs--, n.c. cr--outputs---, ,-outputs--,

~ 2 28 1 2 3r:ti:126 2 28 1 2 '3 26 2 28 1 2 3 261li 28 1 2 26 27 28 1 2 '3
~ L..l.Lr- -{llQ]}- -illi]J- --IllQ:N-
H~68ON 4'OUT --1 :470N 4'OUT -1:220N 4'OUT --1 :150N I.' OUT --1:15014

~ ~ --illQi}- --illQ]J- --rIT:D-
H:1SON "OUT ---i:120N 1'OUT --1:100N 1'OUT ~:47N 1'OUT ~:4N7

kITD --0:0- ~ -{illA}- -w:n
rll 1113'OUT --.JI 1113'OUT --ll '1/3'OUT .--Jl 11/3'OUT .--JI

1220N ~ 1150M 11100N ---, 147N ---, 14N7

4lill --rr:o -m ~ --£I2W-
UI 2213'OUT . II 2213'OUT _~I 2213'OUT_~1 2213' OUT
---, I3~N --, 1220N ---, 1150N ---, 1100N

rum- -o:D- ~ -illW-
U I 2'OUT.--J I 2' OUT .--J I 2' OUT ----.J 1
---'1330N --'1220N ---'1150N ---'1100N

rlIID -[I[]- ~ -illQ]}
----.J I 8' OUT __~ 1 8' OUT II 0: OUT II
~1680N ---, 1470N 11180N 111s0N

•• 1st octave •• 2nd' octave _. 3rd octave •• 4th octave

from output
generator great

+12Y

• J+12V

~CS49 2'OUT~56J~-J:OU1

5~·UV

151 ••~:::::~;

~J 4'OUT

to pre-amp's
great
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ft' wi", ,,,.t
1 113' ..rt.NAZARD 1 1/3'
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L4x 1/4 Tl074

. greatflo w,'"

3 rd oct. 2 k 7

BON
4thO~

5tho~
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+6V
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1sto~ 22}J

2nd o~----lt
220N

3rd oct. 2 k 2

I",,',,'
2 213'.Il.. NASARO 2 213'

'sto~
- ~"\ 'BON

2ndo~
~39N

.3rd~~

4tho~

5tho~'k
~4N7

L f rom keying swell L4. 114 TL074
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BON

4tho~

5tho~
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ECH 0 INPUT CHANNEL A1from bass amplifier
10)1

out 7

AG in 3

1 Crect
\..:!:;.J reet. in 2
.Jl}l2 THO ·m

220P-r

out 10

AG in 14

16 Crect
~. recto in 15JlfJ2 tr"

220P-r

ECHO OUTPUT CH AHNEL A
to treble ampli fier

IC17 14 -;l ft

12 • lOp ::!.r:[
1/4 n074

.6V

ECH 0 OUTP UT CHANNEL B
to bass a mpli fier
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+12V +12V

AUDI0 IN +,2V +12V
(trom compr~$Sor +12V +12V
channe 18 I +12V

1 TDA 2108
, 8 TDA 2108 TDA2108V+ binout 3
1(25

DELAYED AUDIO OUT

"Fop "Fop
I to txplIndtr

chllnn~161

t
AUDIOIN
I trom comp~ssor
chann~IAI

"!i0P "Fop

Cll OUT
Ito lOA 2108's1

DELAYEDAUDIO OUT
Ito txplInd~r
chllnn~l A I
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from voices bass

from vIIices bass

180· DIN
SOCKE T
(output
4-chanoel
acousticsl

"EZON

HEAD- .PHONES!
SOCKET!L1
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I
I-- - ._._. _. _._- _._.-
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A--c::J-K
1N4l1.8 Crect. :a Cr•• t. b 16 5113' OUT 2213' OUT 28 a. v' 14

2 REClIN. RECT,IN b 15 2 4' OUT 2'OUT 27 2 Q. Db 13

3 ll.G IN. ll.G INb 14 3 16'OUT S' OUT 26 3 Cl. Qb 12

4 v- v+ 13 4 SUSTIAN BIAS STAB. OUT 25 4 RES. CLb 11

5 -INPUT. -INPUTb 12 5 v+ 5 DATA. RESb 10
B80CSOOO/3300 (op.mp) (oplmp)

6 ll.G OUh ll.G OUT b 11 6 KB(G) 6 SET> DATAb 9 6

IN~ 7 OUTPUT> OUTPUTb 10 7 K9(Gis) KEYING 7 v· SETb 8 7 y-
GNO 0 [op.inp) [op.mp) INPUTSOUT

4013: dual D-flip-flop 4093: quadschmill-
jJA781Z 8 THO TRIM. THO TRIMb 9 8 Kl0 (AI K5 (E) 21

trigger
fA7818

NE 570: dual
compandor 9 Kll(Aisl K4(Dis) 20

10 K12(B) K3 (D) 19 HASE ClJolPAR.
GNO~ PUlSE OUTPUT v+ 16

IN 0
OUT y+ BIAS 8 11 KI3(C) K2(Cis 18 OUTPUT PHASE

2 COMPARATOR1 ZENER 15
uA790a

2 7 RESET OUTCl IN 12 COMPARATOR SIGNAL
3 INPUT IN 14

B 13 ClOCK IN V,C.O, OUTPUTPHASE

E~
4 OUTPUT COMPARATOR213

C (case
14 v· ClOCK:2 aUT 15 INHIBIT

BC 141 lbottomview) 5 INPUT
R axl.2 12

TMS 3617: lop oclave synthesizer
with dividers and keyings

6 Caxt. R axt.l 11 6

8 3 OUT ct 6 OUTPUT SOURCE·
7 C.xt. FOllOWER 10 7 v-

EBC 4 OUT V- 5 v.c, 4011: quad nand
8 y-

INPUT 9

BCSill-lbottomview I TDA2108:delay line
,phase locked loopBCSS8 4046
circuil

J IN IN
12+ +

~
V+ OUT 8 4 V+ v· 11

5 2 CL OUT 7 5 IN

1=non-inverting input +

2=inverting input
3 IN CL 6 GENERAL INFORMATION SEMI-CONDUCTORS

3=V·
4= output TOAZ030 Modifilld Dale JOHANN US5=V+ v- 5 ORGAN4 BIAS

TOA 2107: delay line OPUS 215
n074: quad opamp
LM 324: qua'd opamp copyright; ••OHANNUS morsestraat 28 page'
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FLATCABLE CONNECTIONS NOTE: RED WIRE IS NR 1
1st OCTAVE GREAT 2nd OCTAVE GREAT 3rd OCTAVE GREAT 4th OCTAVE GREAT
CABLE 1 (3 conn.) CABLE 2 (3 conn.) CABLE 3 (3 conn.) CABLE 4 (2 conn.)
10th key (A) 22nd key (A) 34th key (A) 46th key (A)
11th key (Ais) 23rd key (Ais) 35th key (Ais) 47th key (Ais)

9th key (Gis) 21st key (Gis) 33rd key (Gis) 45th key (Gis)
12th key (B) 24th key (B) 36th key (B) 48th key (8)

8th key (G) 20th key (G) 32nd key (G) 44th key (G)
coupler slll,fgr. keyingvoltage gr. n.c. chorusvo1tage

7th key (Fis) 19th key (Fis) 31st key (Fis) 43rd key (Fis)
reset 1st octave reset 2nd octave reset 3rd octave reset 4th octave

6th key (F) 18th key (F) 30th key (F) 42nd key (F)
1st key (C) 13th key (C) 25th key (C) 37th key (C)
5th key (E) 17th key (E) 29th key (E) 41st key (E)
2nd key (Cis) 14th key (Cis) 26th key (Cis) 28th key (Cis)
4th key (Dis) 16th key (Dis) 28th key (Dis) 30th key (Dis)
3rd key (D) 15th key (D) 27th key (D) 29th key (D)

1st OCTAVE SWELL 2nd OCTAVE SWELL 3rd OCTAVE SWELL 4th OCTAVE SWELL
CABLE 6 (4 conn.) CABLE 7 (4 conn.) CABLE 8 (4 conn.) CABLE 9 (3 conn.)
10th key (A) 22nd key (A) 34th key (A) 46th key (A)
11th key (Ais) 23rd key (Ais) 35th key (Ais) 47th key (Ais)

9th key (Gis) 21st key (Gis) 33rd key (Gis) 45th key (Gis)
12th key (B) 24th key (B) 36th key (B) 48th key (B)

8th key (G) 20th key (G) 32nd key (G) 44th key (G)
n.c. keyingvoltage Sll/. n.c. chorusvoltage

7th key (Fis) 19th key (Fis) 31st key (Fis) 43rd key (fis)
reset 1st octave reset 2nd octave reset 3rd octave reset 4th octave

6th key (F) 18th key (F) 30th key (F) 42nd key (F)
1st key (C) 13th key (C) 25th key (C) 37th key (C)
5th key (E) 17th key (E) 29th key (E) 41th key (E)
2nd key (Cis) 14th key (Cis) 26th key (Cis) 28th key (Cis)
4th key (Dis) 16th key (Dis) 28th key (Dis) 30th key (Dis)
3rd key (D) 15th key (D) 27th key (D) 29th key (D)

1st OCTAVE PEDAL
CABLE 13 (3 conn.)
10th key (A)
11th key (Ais)

9th key (Gis)
12th key (B)

8th key (G)
keyingvoltage ped. (GND)

7th key (Fis)
reset 1st octave

6th key (F)
1st key (C)
5th key (E)
2nd key (Cis)
4th key (Dis)
3rd key (D)

3rd OCTAVE PEDAL
CABLE 11 (3 conn.)
coupler sll/./ped.
coupler gr./ped.
keyingvo1tage ped. (GND)
coupler sll/./ped.
32nd key (G)
keyingvoltage ped. (GND)
31st key (Fis)
reset 3rd octave
30th key (f)
25th key (C)
29th key (E)
26th key (Cis)
28th key (Dis)
27th key (D)

2nd OCTAVE PEDAL
CABLE 12 (3 conn.)
22nd key (A)
23rd key (Ais)
21st key (Gis)
24th key (B)
20th key (G)
keyingvoltage ped. (GND)
19th key (Fis)
reset 2nd octave
18th key (F)
13th key (C)
17th key (E)
14th key (Cis)
16th key (Dis)
15th key (D)

5th OCTAVE GREAT
CA8LE 5 (2 conn.)
58th key (A)
59th key (Ais)
57th key (Gis)
60th key (B)
56th key (G)
61st key (C)
55th key (Fis)
reset 5th octave
54th key (F)
49th key (C)
53rd key (E)
50th key (Cis)
52nd key (Dis)
51st key (D)
5th OCTAVE SWELL
CABLE 10 (3 conn.)
58th key (A)
59th key (Ais)
57th key (Gis)
60th key (B)
56th key (G)
61st key (C)
55th key (fis)
reset 5th octave
54th key (F)
49th key (C)
53rd key (E)
50th key (Cis)
52nd key (Dis)
51st key (0)

PRESETS
CABLE 14 (4 conn.)
RO-line
+12V
PP-line
n.c.
P-line
fiR-line
MF-line
n.c.
f-line
-8V
fF-line
n.c.
T-line
n.c.

STOPS SWELL STOPS GREAT STOPS PEDAL
CABLE 15 (2 conn.) CABLE 16 (2 conn.) CABLE 17 (2 conn.)

1. RAUSCHPfEIfE II RKS NAZARD 1 1/3' TRUMPET 8'
2. fAGOTTO 16' SIffLUTE I' COUPLER GR./PED.
3. WALDFLUTE 2' OCTAVE 2' CONTRA TRUMPET 16'
4. CROMORNE 8' MIXTURE V RKS COUPLER SW./PED.
5. NAZARD 2 2/3' H/ELfTH 2 2/3' mXTURE III RKS
6. SCHAU1EI 4' TRUMPET 8' n.c.
7. COPPELfLUTE 4' OPEN FLUTE 4' OCTAVE 4'
8. TREMULANT S\4. TREHULANT GR. n.c.
9. ROHRfLUTE 8' OCTAVE 4' GEDACKT B'

10. n.c. COUPLER SW./GR. n.c.
I!. CELESTE 8' STOPPED FLUTE 8' PRINCIPAL 8'
12. n.c. CHORUS +12V
13. OCTAVE 8' GAMBA 8' SUBBASS 16'
14. n.c. n.c. n.c.
15. BOURDON 16' PRINCIPAL 8' DOUBLE BASS 16'
16. -8V -8V -8V


