SOLID STATE COMBINATION ACTION

MODEL C MODEL CA

FIELD SERVICE MANUAL

SCHANTEZ ORGAN COMPANY



TARLE OF CONTENTS

MainFrame .« « s aasnsdn=ss

-----------------------------

Circuit Board Identification & Replacement.........c....

Memory Board.........

BT} -2 | b L TR PRt e Sy P el

Control Board........
Praotector Board......

Reversible Board.....

-----------------------------

-----------------------------

-----------------------------

-----------------------------

-----------------------------

Circouit Board Indicator Lights.. . sissssscinia i innaaaans

Sforzando/Stop Action Board.......cciraannrannrnnancnns

Sforzando Belay Board.....
The Back Panel..c.oiiinaunas
Power Failure Alarm..
Control Board Socket.

Memory Board Socket..

-----------------------------

........... 4 & B 2 4 & E N ST FE EEE®E

.............................

-----------------------------

-----------------------------

RBeversible Board SocKeit..c.ivesssiemedibsansnnssnss

Model € Set-Pulse Circult......::0=- S R e

Voltage Setting InstructionsS.......esevisissbasiananana

18 Volt Power SUppPly..-s--

Distributor Bar..:sceaeauaas

lllllllllllllllllllllll B D HE L

........ ok @ F P B RS EEE SRS EE E NN oEW

5 Volt Power Supply Replacement............c. &R AR

Battery Maintenance. s -as.

-----------------------------

i

13

14

17

1d

20

24

27

a0

36

37

42

44

45

46

47



Page I

PREFACE

PBaefore attempting any repairs, you should read this manual
antirely. Study the console and familiarize yourself with the
gntire system. You should know that the memory of combinations
set, reguires that power to the memory boards must be on at all
Eimes. That there {18 a battery pack that backs up the memory
power supply to maintain power to the memory beoards during short
power outages. If you need to shut the system down for tests, you
are going to interrupt the memory. You should therefore, copy
down the piston settings, or obtain permission from the organist
to change combinations before you disturb anything., Tf you need
to remove the memory box from the console, you will find that the
spare circuit boards and the index card (described later in the
text) may fall out, and therefore, should be removed from the
memory box before you pull the box out.

1t should also be noted, that the 5 welt, 12 volt and 18 wvolt
D power supplies have their negative terminals tied together.
This common {ground) point is the large stud on the back panel of
the memory box (see figure 20 on p. 38).

1f wyou are in dJdoubt about anything, eall the factory
(216=-682=A065) for assistance. This manual will help you find a
great deal of problems on your own. It will also help us to
communicate with you. The company maintains records on all soclid
state combination actions built, and is prepared to help you with
any problem in the field you might encounter.
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The purpose of this manual is to provide the serviece man in
the field with enough information that he may effectively
troubleshest  all  of  our solid-state memory systems.  Almost aoll
problems encountored will be resclved by exchanging circuit boards
that plug in to the system. Tt is noet the intentien of this
manual Lo go into circuit board repair, nor is 1t the policy of
the company to authorize such roepalr, Faulty eireuit boards
ghauld bae returned to the factory for sarvica,

Perhapse ten percent of the problems that may arise cannot be
resclved by exchanging the cireuit beards, This manual deals with
these problems, and alse how to determine which, if any, clreoult
board needs replacing. Thorough knowladge of electronics is not
reguired, howewver, vou should be abhle to properly use a

multimeter. If wou den't know how to use such a meter, get

sameans who does te help you,
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MODEL C & CA MEMORY SYSTEMS
The mainframe, or memory box [(as we call it) consists of a

back panel (or mother board) attached to a rack which contains
glots to guide the removable circuit beardse inte their respective
sockets on the back panel. The memory box also contains the 5
volt power supply and hackup batteries which provide power for the
memory portion of the circuitry. Thie power supply is located
inside the box at the right end as you loock into the front. The
batteries are located in a box hanging outside the memory box at
the right end. This entire assembly is located under the action
frame (key desk) of the console, bohind the knee panel. Cirecuit
boards can usually be exchanged by removing just the knee panel
for access, however, to check and adjust voltages, the entire box
must be removed.

The box is attached ko iren brackets with four screwe bhrough
keyhole slots din the endplates of the box. To ramove, simply
loosen  these screws, 1ift the box up, and pass over the screw
heads using the large openings of the keyvhole slots.  You will
find about eight feet of cable connected betweon the memory box
and the console, which will give vyou enough cable to clearly
remove +the box from the console for service. Strapped to the
outside of this cahle, is a power cord for the 5 volt memory power
gupply. It plugs into a receptacle under the action frame,

Tt may be necessary to temporarily unplug this cord while
removing the memory box, however, anytime this cord is unplugged,
the memory circuits are being powsred by the batteries. If you
plan to leave this line unplugged for more than a fow minutes; the
batteries should alsc be unplugged. If you look at the batteries
(fig. 2} you will find a disconnect plug on the battery cable.
This pulls apart to unhook the batteries. The plug is polarized
g8 that it will not go together backwards when plugaing it back
Lr.
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fig. 2

You should further note that anytime both the 5 voll power cord
and the batteries are both unplugged, that the memory will be lost
and all of the pistons will hawve to be reset. If you must
completely disable the saystem, you may wish ko write the organ-
igt's combinationg down on paper beforehand so that you might be
able to reset them afterwards.
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CIRCOIT BOARD IDENTIFICATION, INDEX AND BOARD REPLACEMERT

fig. 3

Look again at  the memory box [(Fig. 3). The first slot on
your left is for the control board. This board may or may not
have nylon pull tabs. The next group of boards are memory boards,
and  are numbercd on the white numbering strip across the top of
the box. The exact numbar of memory boards is determined by the
size of the console. The next slot on some all-electric consoles
1t called the "protector board”. This board, when fitted, is
located Lo the right of the lagt momsry board and is go marked on
the white numbering strip. The last board is located at the far
right end of the box just before the power supply. This is the
reversible board. (On some jobs there are two reversible boards

located side=hy=-gido) .
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generally a wide space 1n the hox between the last

and the reversible board.

the index card,

There,

and on later consoles,

slots are located

ol

spare reversible board. These slots do not have sockets on the
back panel, and therefore, serve only as a storage space for the
above mentioned items. The slots are marked accordingly on the
marker strip at the top of the box. You should always remove
those ditems from the memory box bhefore removing the memory hox
from the console. They, otherwise, may fall out during the box
removal .
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THE HMEMORY BOARD

The memory board containsg the ecircuitry to remember
combinationa for oight atops. There are Lwo types of memory
boards: 16 piston and 3% piston. The only differance hetween the
two boards is that the 16 piston boards have two integrated
circuits removed from them. The photo on page & shows a 32 piston
board.

The terminology 16 piston and 32 piston models may be a bit
migleading. For example, 16 piston models have far more than 16
pistons total. If you count the largest number of any one group
of divislonal pigtons, and add that teo the number of genoral
pistons, you will get 16 ar less for 16 piston models and 17-32
will be counted on 32 piston models. Let's say that the Great has
the largest group of divisional pistons (7) and you have 8 general
pistons. 1f you add the 7 Great plus the § general pistons you
gt 15. That makes for a 16 piston model combination action.

The exact pumber of memory boards is determined by the size
of the console. Remember that esach memory board can handle up to
eight stops. Boards are alaso grouped by division. 8o, the total
number of heoarde is figured by dividing the number of stops in
each division by eight separately. Obvicusly, unless cach
division has stops in multiples of eight, some boards will hawve
urnused sections. One board can be shared by two divisions
providing that both divisions regquire four or less sections on
that board.

INDEX
The chart on page 4 is a typical example of an index card

supplied with each organ. It tells you which stop is controlled
by which memory board. The first vertical column contains the
glot number For the memory boards. The next vertical column shows
the division for which that board operates. WNote in the example
that beard #2 is listed twice. Once for the Great, and once for
the Swell. Typically, the index is used as follows: Assume that
the B6' Octave in the Pedal won't set off. The two left hand
columns show that cards 7 and 8 are for the Pedal. Reading across
line 7 we find the B' Octave. We also find that the 8' Dctave is
located in the wertical column marked “CHET #5". Remove the
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circuit beoard located din the slot numbered "7" and insert-the
spare. If the problem is then solved, return the board to the
factory along with a note describing the problem, listing the stop
name, and/or the c¢ircuit number from the index. This is the
number of +the wvertical column in which the stop name was foand.

Be sure ko also include the name and address of the chuarch.
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THE CONTHOL BOARD
Located in  the first slot of the memory box, the control
board is the interface between the pistons and the other circuit
boards. The type of controel board problems are usually more
general in nature than those of memory or reversible boards. A
few examples could be: (1) All pistons dead....nothing operatas;
(2) PFistons work, bubt no new combinations will set: (3) Swell {(or
some obther] divisional pistons dead. The list goes on, but
gencrally speaking, contral board problems have to do  with
proklems common to a specific ﬁPnEEiEE rather than a specific stop
or coupler. Replacement control boards are not supplied with each
organ, however in many cases controel beard failure can be
determined indirectly by checking the other boards in the box,
Sometimes, a functiconal preblem can be caused by a failure on one
of the memory boards, or perhaps the reversible board.
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Anytime you have a problem that does not deal with one specific
stop or ooupler, you should check the system operating voltages
[dealt with later in this writing) and porform the board
substitution procedure: Remove memory board #1, and insert Che
spare memory board. [(¥You will then have to reset the combinations
for all the stops on board #1.) Chock out the conscle operations
aerting plstons or whatever and aseo if replacing memory board §1
aliminated the problem. If the trouble still prevails, pull the
spare board back out of slot #1, and replace the original. Remove
memory hoard 2 and insert the sSpare. Roepeat this process
inserting the spare into cach memory board position and choecking
the console out each time until the problem is eliminated, or,
until all the memory boards have been substituted. Try not to mix
up the cirouit boards....it may make a difference in
Lroubleshooting. Bover uwunplug more than one cireuil board al a

time, as it affects the operating voltages. When all of the
memory boards have been substituted, remowve the reversible board
from its slot and insert the spare reversible board if provided.
If no spare reversible board has been provided, simply romove tho
raversible beard and operate the sgystem witheut it. 1If you find
your problem disappears while substituting any board, send that
board back along with a detailed description of the problem,
ineluding the exact location of the board removed., I1f Lhe problom
still exists after substituting all the boards, and the operating
veltages are within their specified tolerances, the control board
itself would be the next area to investigate.

THE PROTECTOR BOARD
Thiz ecircuit board is found only & few all-electric consoles.

Its purpose is to prevent a continuous running on of all the
kicker solenoids should there be a total failure of the 5 velt
gyatem while the organ is running. Such a failure would causc a
"cancel" condition to occur pulling all the drawknobs and rocking
tablets to their "off" position, and holding them there. If the
argan were left running, even for a few seconds, all the kicker
golanold fuses would blow. The protecter board prevents thie

unlikely condition from happening.
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fig. 6

should you wish to test the operation of the protector board,
proceed as follows: Locate the line plug £for the 18 volt
transformer that drives the solenoids. This 1is the large
tramsformer mounted on the console back just uander the action
frame, The receptacle for this transformer is located in the
upper left corner under the action frame, and has a fuse and cover
assoclated with it. Be prepared to unplug the transformer. Puall

put  several drawknobs 8o you can wateh the cancel action of the
kicker solenoids. Unplug the protector board [rom the box, but
leave it in the card guide slots so that it can be pushed back in
quickly. Unplug the batteries. Unplug the power cord that goes
te  the & valt power supply located in the memory box. The knobs
that you previously pulled out will now jump in (cancel). If you
try to pull any cut they will jump back in. Plug the 5 volt power
supply back in. The knobs should now be free Lo stay where you
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leave them. If not, unplug the 18 wolt transformer. HRe=ingert

the protector Dboard. Unplug +the 5 weolt power supply line cord
ones  again. You should now be able ko move the knobs freaely,

Reconnect the batteries,. Beget the pistons. I at any fime the
console geoes into a "cancel" mode that you can't stop, unplug the
18 volt transformer immediately in order to prevent the blowing of
the fuses., Do not plug the transformer back in for more than 31 or
4 meconds at a time until you have the condition remedied. As
long as the 5 wolt supply 1s working, this continuous cancel
condition will not ooccur. If wvou have a protector board that
faila to prevent the cancel mode from oceurring when the 5 volt
supply is off, return it to the factory for repair.

One  point te remember: air ceonsoles do not have protector
boards....they do mnot need them. Howsever, the cancel condition
can still oecur. I1f you have an air conscle that appears ko have
the general cancel stuck, the 5 volt may be off and Che batteries
run down. (This circuitry is located on the control board on all
Model CA systems).
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figq. 7

THE REVERSIBLE BOARD
The circuit board located right next to the 5 volt power

supply is for all reversible functions such as: Great to Pedal,
Full Organ, 32's off, atc. On  some larger consoles, two
reversible boards are installed side-by-side, and are so marked on
the marker strip across the top of the memory box. The memory
board index also contains reversible circuit nomber information.
1f wyou should have a fallure with one of the reversibles,
ocxchange the spare roeversible board with the active one, and see
if the problem is corrected. Look on the index to determine the
circuit number for the problem reversible. Send the faulty board
back along with a description of the problem and the name of the

revorsible acting up.
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CIRCOIT BOARD INDICATOR LIGHTS
There are several indicator lights located on the circuit

boards which allow vyou to check some of the fupnctions of the
system at a glancae. Raefer to fig. 8 for their exact location.

"POs 7" The indicater located closest to the top of the
circuit beoards gets its source from the seven volb line on the
back panel. Every board in the box, except the protector board,
[if wused) has this indicator. It really monitors the on board 5
volt regulator located on each circuit board, and if extinguished,
tells you that the board is probably dead. This string of lights
goes on and off with the oprgan, therefore, the organ must be
running to soe these lights.

"PO5 5" Located only on the control board, this light must
always be lit. Without it, the memory is lost. This light is fed
Fraom the 5 volt power gupply lecated in the momory box, or by the
backup batteries, and monitors the 5 wolt line that [eeds Che
memory chips themselves.

"HOLD" The hold ecircuit ensures that when a piston is
depressed, it will remain "on" for a predetermined period of time.
A certain ameount of fime 18 required to acktually move all the
drawknobs, ete. from one pesiticon to ancther. The hold circult
guarantees that, eoven 1f the piston is released early, all the
knabes will econtinue to move into their new position, and that none
will stop mid=way in their travel. FPFig. 8 also shows the leocation
of the hold ecircuit time adjustment. Thiz 1s a screwdriver
adjustment. ¥You can change the hold time pericd by observing the
hold indicater while repeatedly operating the pistons. At the
game time, rotate the screw in the hold circuit pot lelt or right
until the desired +time period is  set. The hold light will
indicate how long the hold circuit is active. As vou increase the
time peried, the hold light will remain on for a longer perled of
time . You will observe this esach €ime you press a piston. This
time period should be only long enough to ensure that all the
knoba mowve fully. If +the time period is  teo long, it will
interfere with the rapid changing from ene piston te another. Do
not over-adjust the time period. Rotating the hold eircuit pot
teo far can cause erratic hold pulses. Rotating the serew to the
right (clockwise) increases the time period.
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The hold light also shows the sat pulse. If you phserve the
hold indicator while holding the "setter button, and at the same
time depressing a pilsteon, yvyou will seo a very short pulse, This
pulas is almost too guick to see,. Repeat depressing the piston
iwhile holding the setter in). Each time wyvou hit the piston a
very short pulse can be seen on the hold light. This iz the set
pulse, and without it, noe new combinations can be set, The length
of this pulse is not affected by the hold circult pot.

SET & CANCEL

All Medel € 0 control boards have an indicator light for the
getter button. Modal CA does not. This llght is labslaed "Set" an
late models, and "Write" on early models. Tt simply goes aon
anytime the set pisten is depressed. Early Model C contrel boards

algo have a lamp for the "Cancel” butteon.
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fig. 9
STOP _ACTION BOARD
The stop action board doubkles as a distributor bar for all

stop action Jjunctions in the conscle, as well as a buss for the
Sforzando. Fig, % shows & stop action board. The stop action
wires are pulled into the slots across the top of the board, and
then are wrapped onto the pins located below each sleot. EBach pin
iz then labeled across the center portion of the board.
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You will notice that there are two rows of diocdes running
across  the lower part of the board. There are two busses running
across the back side of the board. The anode {(unbanded) end of
the dicdes are connected to these busses. These are the sforzando
bussas. The exact usage of these busses wvaries from organ to
organ, depending on whether one or two sforzandos are provided,

Drgana that have only one sforzando may have only one row of
diodes, or the diocdes may be spread out in two rows las in the
picture}. In any case, there is only one feed terminal, and it is
mounted so  that it connects bhoth busses together. The feed
terminal is connected to the sforzando relay board, and goos on
and off with the sforzando.

Organs. that have two sforzandos will have the diodes mounted
in two ryows, and S5forzando I buss is connected to the stops for
Sforzande I through the dicdes that jJumper from the busa te folls
running wvertically up the back side of the board to the wire wrap
posts for the stops. Additienal stops may be added to Sforzando I
buss by installing additional diodes between the Sforzando I buss
and the desired stops., Note that the cathode (banded) end of the
diodas point upward. Stops  can be removad from Bforzando T by
clipping one lead of each diode connected to the stop you wish to
Famave. 1f you carefully clip the diode leads midway between the
diode body #pnd the circult board, vyou can solder thoem back
together some other time should tha neaed arise.

Sforzando II buss is ifdentical to Sforzando T except that the
diodes span from the Sforzando II buss to the stops. Generally
gpeaking, the only stops on Sforzando IT will be the atops that
coms# on  in  addition +to Sforzando I, however, it is possible to
have both sforzandes independent of each other, in which case you
may find diodes duplicated on both busses for certain stops.

Should n sforzanda diode open up, that stop would aimply not
gomze on with the sforzando. Should a diode short out, however,
anytime the stop connected to that diode was drawn, current would
backfead through the diode, turning on the entire sforrzando. This
condition should be repaired guickly, and the step connected to
the shorted diode should be avoided until it's [ixed. Failure to
do 20 could burn up the contact or coil spring feed for that
particular stop.
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Any stop on the crescende or sforzande that has a reversible
also, will have a second diede installed near the top of the stop
action board. The cathode end of this diode points downward. The
purposa of this diode is teo isolate that stop from the crescendo
or sforzando. Should one of these diedes open up, that stop would
no  longer operate Ifrom the drawknob or tablet. The knob would,
howover, still operate (and sest) on or off on combination, tha
reaversible would still work, and the stop would oparate from the
crescende or sforzandeo, provided it was actually included on the
crescendc or  the sforzando. If the diecde should short out, the
stoap would aonly turn off with the reversible whansver sither
cresoendo or sforzando ware on., Tha reversible action would
appear perfectly normal when both sforzando and crescendo were
turned off.
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fig. 10

SFORZANDO-RELAY BOARD

The sforzando-relay board is about 44" sgquare, and is located
on the consale back to the right of the wiring trough. It has one
or two plastic housed relava on it dopending on tho number of
sforzando revergibles used. Thise beard provides the drive for the
sforzando hussiles] on the stop action board. Each relay plugs
inte a socket for easy replacement, should the need arise.
Further trouvblesheoting of this unlt is bevond the scope of this
writing. Should vou be unable Lo repair a faulty sforzando by
replacing either the reversible board in the memory box or the
relay(s) on the sforrando-relay board, contact the company for

assliptanca.
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THE HBACE PANEL

The back panel contains the junctions for all of the pilstens,
reversibles, stop actions, and kicker action wires. It contains
the diode assembly for the battery charging ecircuit. It has the
dropping resistors and zenor diedes for the seven volt line, and
alse the sockets into which all the various circuit beoards are
plugged. The power faillure alarm circuitry is located in the
lower left corner of the back panel, and on all Model C boxes, the
single=-ghot circuitry is located Iin the upper right corner.

Refer to fig. 11, You can see the back of cach sockel where
it 1is secldered to the back panel. You can alsgo see the labeling
across the top of the sockets, written directly on the back panel.
The firat board on the right 18 marked "eontrol®, then the
numbared moamory boards "1=12";, and Einally at the left side, "Rew”
for the reversible board. These markings correspond to the same
markings on the white marking strip on the front of the hox, 'On
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thel back panel, however, the Jdivisions to which the boards
correspond, ‘are also marked. The box in fig. 11 shows boards 1 &
2 are for the Great, beoards 3, 4 & 5 are for the Swell, and so on,
Look down the back panel about 1/3 of the way in each division,
You will see 5 L.E.D. indicators: one for ecach division. These
indicators monitor a function of the system called "Division
Enable®, Whenover a piston 15 operated, whether in a "sot" mode
or a "read® mode, the L.E.D. indicator for that division will
flash right along with the hold indlicator on the control board.
You get a long pulse in the "read" mode and a wvery short pulse in
the "set" modae. peneral pistons aoperate wll of  the L.E.D.
indicators together.
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POWER FALLURE ALAIM

Tha power failurae alacrm is an indicator lamp located on one
aof the stop jJambs, usually on the left side o0f the console. It's
purpose  is ko alert the organist that the power has been off at
gome time, and thore is a possibility that the combination action
has lost memory. This light is labeled "check combinations", and
will +furn on with the organ anvtime after the power has been off
for more than about one minute. Once triggered, the light will
continue ta turn on with the organ until it has besn resob with
the pushbutton located just bhelow it. The ecircuitry for the alarm
iz shown i1n f£fig. 12 and £fig. 13. You will pnotice the following
items: Thera are three terminals lecated near the lower left
eorner of the alarm circuitry: one labeled "Neg®, one labeled
"Lamp", and one laheled “PR". Thase are the terminals that
connect the indicator light and the pushbutton from the console to

the back panel. When the alarm lamp 1s Lit, you can meter about
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+ 1% YDC between the "PB" pin and the "Weg" pin. At the same time
you meter nearly zero wvolts between the lamp pin and negative
(ground) . When vou press the reset button, the "PRY pin goes to
goro volts, and stays thers, while thae lamp pin goes ﬁp to + 12
VOO {or whatever wvoltage the organ rectifier iz set at).

Thers are four transistors in this circuwit all mounted in
gookets:  three EN G597 (2NE697) and one MPS=nld, Should you have a
problem with this circuitry, you may exchange the transistors with
noew ones. You will have to clip the leads of the new transistors
to about & inch. The leads of the MP5=Al4d will have to be bent.
Be sure to study the existing transistors carefully and make
replacements exactly as you find tham.

The only other item that is easily replaced, would be the
indicator lamp itself. This lamp is identical to all indicator
lamps used elsewhere on the congole. It pulls out from the front
side. Grab hold of the lens itsell, and pull the entire assembly
straight out. Be sure to line up the lamp pins with the holes in
the socket when installing a new bulb unit.

1f you are unable to solve power failure alarm problems by
replacing any of the transistors, or the indicator lamp, call the
factory for assistance,
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BACE PANEL SOCEET WIRING

THE CONTROL BOARD SOCKET
Rafer to fig. 14. This drawing illustrates the portion of

the back panel where the two control board socket pins come
through. These are the first two socket pesitions at the right
end of the back panel as viewed with the back panel facing you,
and the wiring trough across the top. This is the configuratien
for all drawings relating to the back panel in this text. In
addition, you will notice esach socket has 50 pins arranged in two
vertical rows of 25 pins cach. In order to more easily identify
these pins, wa will count from top to bottom, 1 to 25. Then, look
either right or left for the proper pin. For example: 18 L is
the 18th pair of pins counted down from the top, "L" indicates the
pin an the left side. In figure 14, that is pilsten 416.

The right hand contrel board seocket is for the "Pedal only"
control board. The purpese of this, is for organs requiring
totally independent pedal pistons, in which any pedal piston may
be operated at the same time as any manual piston. The use of
this second control beoard is extremely rare, The left hand
control board socket is for the main contrel board, or the only
control board when only one control board is used.

Leok at the left hand control board socket. Pins 1-8 R are

for the piston common lines. Each group of pistons has a common
wire. For example: all Great pistons are wired to a common line
called "Great Piston Common®. (See piston wiring diagram fig. 26
on  pagoe 48 . All Swell plstons, all Choilr pistons, ete., each
divisional group of pistong hove a common and these common lines
are wired to the socket at Positions 1-8 R. A typical hookup
would be: 1R; Great 2H; Swell 3R; Choir 4E: Pedal. These pins

normally meter +5 velts with reapect to ground. Anytime a pisten
ig depregsed, the plston common for whatever division that piston
is in will read zero volts between that pin and ground. When the
piston is released the pin goes back to 45 volts.

Ping 1=-8 1 are for the "Division Enable" {see Memory Board

position 10R and 10L). These pins are the outputs for the piston
commons, and correspond exactly to the wiring sequence of the
piston commons. If 3R is the Choir piston common, then 3L is the
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Choir Division Enable. You will almost always find at least -one
more division e¢nable then you have piston commons. Quite often,
there wWill Dbe divisions on the organ that do not have divisional
pilastons, One good example of this would be the coupler section.
This group of controls almost never has independent pistons, and
therefore hags no piston common. The couplers, however, do operate
with the General plstons, and reguire a divisien enable line. The
lacation of the General piston common will be discussed later.
Fins 1-8 L normally meter +5 wvolts to ground. Any time a piston
is depressed, a short zero-volt pulse will be metered at the
division enable pin for the division of the piston pressed. This
pulse is rather short, and even shorter when setting pistons. It
amounts, at best, to only a slight flicker of your meter needle.
It can be more easily secen by observing the appropriate L.E.D.
indicator mounted on Lhe back pancl. (soe filg. L1, page 18).
Position 9 L is for 45 wvolts.

Position 9 K is for the General piston common, Tt normally

meters  +5  volts, but goes to  zero when any General piston is
pressed. General piston common fires all division enables
togather. Tt should be stated at this peint that anytime you
meter 4 logic state at these pins, that 5 volts te ground will be
called “High" and that zeoro velts to ground will be called "Low"™.
This terminology is casicer to follow, and will ba used throughout
the remainder of this text. Therefore, whenh a General piston is
pressed, General common (9R) goes low while the piston is pressed.
At the same time, a8 low-going pulse is present at all the division
enable ping together., Thigs ecan boe observed by waotehing the
division enable L.E.D.'s on the back panel, as they will all blink
once, all together.

Fositions 10L and 10R are for the gancel line. Thisg line is
normally high, and pulses low whenever "General Canecel" is
pressed.

Positions 11L and 11K, and 13L and 13R are the "Address”
pins, They are normally low, and when a piston iz pressed,

certain pins go  high (depending on which piston is pressed) to
form a Lour=bit binary number. This number is used to address any
one of sixteen leocations in the memory chips.

Positions 12L and 12R are for ground.
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Positicons 14L and 14B are for "General Enable™. This is
normally high, and pulses lew whenever a General piston is

pressed.
Pogition 15L is "Write Enable". This point is where the set
pulse actually occcurs during the set mode. (Model CA onlyl. This

pin i3 normally high and pulses low after both the setter butten
and a piston are depressed. This pulse is extremely short, and
can be seen only with the use of a proper logic probe, or an
ascilloscope.

15R is the "Enable Ground". This pin is normally low, but
goes high anytime the setter butten is pressed. In addition, this
point pulses low for a short period anytime a piston is pressed
while helding in the setter,

Positions 16L and 16R are for +7 wolts.

st ety e ety ! T oty

Pagition 19L is for thae "Set" piasten. 1t is normally high,

but goes low anytime the setbter button is pressed.
Position 17R is for the "General Cancel". It is normally

high and goes low anytime the cancel piston is pressed.

l1B-25 L &« R are for the piston lines. HNote the unusual order
of numberas on the drawing for the piston linea, The right aide
marked 1-8, is also for the reversibles 1-8. General pistons 1-7

are always wired to piston lines 1-7 exactly as they are marked on

the drawing. The reversibles l-whatever are pulled cnto the same

ping along with the Gencrals. The exact location of the remainder
of General pistons, and Divisional pistons will wvary from organ to
organ. For example, pin #8 (18R] is often skipped.

There are two formats for wiring divisional pistons: If the
aun total of all the General pistens and the largest group of
Fivisional pistons iz 16 or less, the "16-Piston" format is used,
The Divisional pistons are wired te the remaining pisten line pins
after the Generals are hooked up. All Divisional pistons of the
gamg  number will operate the same pin at the control board. That
is to say, "Swell 5% and "Great 5" both connect to the same pin at
the control board. The difference is that they operate different
"Piston Commons®. If the sum total of all the General pistons and
the largest group of Divisional pistons is 17 or more, thoen the
"312-Piston” format is used. The foil between position 1l4L and 1l4R
is drilled out to separate these pins, and the Divisional pistens
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are pulled onto the same pins as are the Generals and the
Raversiples,

The piston line pinse are normally high, and the pin for a
particular piston goes low while the piston is pressed., Whenever
any one Ppiston or reversible button is pressed, you should never
meter any more than one piston=-line pin "low". The remaining 15
pins should all read "high".

THE MEMORY BOARD SOCEET

The exact number of memory board sockets varies from organ to
organ, depending on the size of the console. Refer to fig., 15,
and the index (fig. 4 on page 4.

Ping 1 L & R and 2 L & R are for ground.

The kicker-actuators are wired next. These devices are
reagponsible  for moving the drawknobs, ete. in or out, Air
congoles use action magnets, and electric consoles use solenoids.
The exact voltage, and the presence or absence of a voltage at the
kicker=-actuator pins, will wary from system to system, and is
bevond the scope of this writing., Howevar, it may be necessary to
dotermine where a particular kickaer is wired. Positions 3-4-5-6

are for circuits 1-2-3-4 rtespectively, as found on the index.
Positions 20=21=22-231 are for circuits 5-0-7-8 respectively, as

Faund on  the indoex., The left side is for "off", and the right

gide is for “on".

Assume that the socket in drawing 15 is for memory board #4
in the index, and that you want to locate where the "off"® kicker
i wired for the Swell troemolo. The index (on page 4) ahows that
the "Tromolo™ on board 4 is at "circuit #2". Tha "off" pin for
circuit £2 iz market on the drawing of fig. 15 at position 4L.

Any kicker pin for the entire consele can be located by first
determining the board puober and the ecircuit numbor from the
index. Then, by uwsing fig. 15 and the socket numbers marked on
the back panel itself, the kicker actuator pin can be easily

found.
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Positions V7 L & Rand 8 L & K, Pogitions 17 L & R and 18. L &
B are for the stop actions for circuits 1-8 as indicated on fig.

15, These stop action pins can be located by using the same
technigue as outlined for locating the kicker actuator pins. Stop
action pins will meter +12 wolts to ground any time that
particular stop is on.

Fogitiona 9 L & R are for +5 volts.

Positions 10 L & K are for "Division Enable". It should be

noted here that there is a group of boards for each division, and
that the division enable buss running across the back panel is
spgqmented between each group of boards, or division. Each segment
of this buss is than hand=wired back to its appropriate "Division
Enable" pin on the control board socket, and sach segment of this
line is moniteored with an L.E.D. indicator. Holes in the Division
enable buss are provided betwoeen the various socket positions and
also betwoeoen  the socket pins themselwves., These holes allow the
buss +to he separated by drilling in part way. If a given
division reguires, let's =say, two boards, then the Division enable
busa will be broken just before, and immediatoly after those
gockets on  the back panel. For example: in fig. 4, the
"ppsitive"” division utilizes boards 5 & 6. The Division enable
line 1is therefore ocut between sockets 4 & 5, and 6 & 7. 1t is
alao possible to assign 172 of a board to a given division (4
gtops), provided you can do the same with a second division. The
index on page 4 shows such an example. The Great uses 1 172
boards, and the Swell 2 1/2. Memory board #2 is shared. In this
cage, the Division enable buss is separated between the pins of

socket #2, thus separating position 10L from 10R. 10L then
applies to circuits 1-4 while 10R applies to circumits 5-8.
Positions 11 L & R are for "Divisional Cancel". Fig. 15 also

shows another line running between positions 10 & 11, This line
is for "Geperal Canecal". Ordinarily, these two lines are tied
together, and are normally "high", and pulse "low" anytime the
General Canecel piston is pressed. When "Divisional Cancels" are
provided, the two lines are separated; and the "Divisional Cancel”
line is segmented exactly as  the "Divisional Enable” buss 1E.
Each segment of the "Divisional Cancel" buss is then wired to its
appropriate "Divisional Cancel® bar on the conscle. In addition,
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the "Divisional Cancel"™ segments are wired back to the "General
Cancel" buss through dicdes which allow the General Cancel buss to
pull all of the "Divisional Cancel" busses down together. There
is also a 1000 ohm resistor installed between each "Divisional
Cancel" segment and the +5 wvolt buss (Position % L & R).

Position 12 L & R and Positien 14 L & H are the "Address"

locationa, and are identical to the "Addreas®™ pins deacribed for
the control board (control board Positions 11 L & R and 13 L & R),

Positions 13 L & PR an the memory board are for "Logic

Graund" .

Paaitiﬂna 15 L & R are for "Genoral Enable", and pulse "low"

anytime a General Pilston is pressed.
Position 16 L 15 for "Write Enable® (s=ze "Write Enahble"

position 15 L control board}.
Pogitien 16 R ig for "Read Inhibit" and goes "low" with the
PEctter" button.

Aror

THE REVERSIBLE BOARD SOCKET
Refer to the drawing fig. 168 and the schematic fig. 17.

Positions 1-4L are for the "off" kickers for reversible circuits
1=4. These pins are fitted with a deuble hookup that permits

turning an auxiliary 4' coupler off along with the B'. For
example: Great to Pedal 8' and 4' are both to go off together,
anytime that both are on. The 8' and 4' pff Kickers are both
wired to Position 1L through dioedes, This arrangement is almost

nlwoys used on Poedal coupleras B' and 4°'.
Positions 1-4R are for the "on" kicker for reversible

circuits 1-4. The index card also shows which reversible circuit

number operates which reversible, (Circuit #1 is for Gt-Ped).
Positions 5 L & R and 6 L & R are for stop actions l-4 as
illustrated. Except for Sforzando, all kicker actuator pins and

stop actien pins on  the reversible board are jumpersd to their
respective pins on the memory boards.
Positions 7 L & R are for +5 volta.

FPositions B L & B are not used.

Positions 9 L & B are for Cancel.
Positiona 10 L & R and 12 L & R are for "rddress".
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FPositions 11 L & R are for "Legic Ground".

Positions 13 L & B are for "Piston N.0." (normally open).

This lipe is normally "high", and goes "low" anytime any
RBeversible piston is pressed.
Positions 14 L & B are for "Piston N.C." {(normally closed).

This line is normally "low", and goes "high" anytime a Beversible
pisten is pressed.
Positions 15 L & B and 16 L & R are EFor sktop actions 5-8 as

Shown .

Positions 17 L & R are for +7 wolts.

Positions 18-19-30-21 I are for "ocff" kicker circuits 5-B
respectively. Kote that 18, 1% and 20 L have double inputa.

Positions 18-19-20-21 R are for "on" kicker circuits 5-8

respectively.
Positions 22=25 L & B are for Ground.
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SET PULSE CIRCUIT

All Model "C" memory systems have an additional cirecuit on
the back panel. It's purpose is to generate a single pulse that
ig NBCEREATY to  cause the memory chips to accept a new
combination. This circuitry is located at the upper right corner
of the back panel. Mpdel "CA" has this ecircultry located on the
contrel board, osnd i3 therefore replaced, whenover bhe control
board is replaced.

Fig. 1B shows both a pictorial diagram and a schematic layout
of the circuit. The set pulse that this circuit generates is
vigible at the "hold" L.E.D. on tho control board as well as the
appropriate divisional indicatori{s) on the back panal. Press the
"cet" buotton in, and while holding it in, press a piston. At the
same time observe the "hold" indicator on the contrel board., This
pulse is guite short, and may be a bit diffieult te sea. Do not
confuse this pulse with the much longer "hold" pulse that occurs
when only a piston 1s pressed.

Assuming that you are unable to set any pistons, you may
gugpect this ecircuitry. First make certain that if this console
ig equipped with a combination set lock, that this is unlocked.
Try setting a piston while observing the "hold™ L.E.D. on the
control board. If you see no pulse at all, try exchanging the
control board first. If this deocsn't help, you may exchange the
plug in parts on the back panel. There are two ENG37 transistors.
(2W297 will do) and =an I.C. =:74123. ¥You will have to c¢lip
transistor leads to about 1/4" before inserting them into the
sackets, The holes are arranged that the transistors will go in
enly one way. Extreme caution must be exercised when replacing an
integrated ocirocuit: observe the location of the identification
mark. This is either a& notch in one end of the chip, a small hole
in one corner, or hoth. The new chip must go in the socket facing
axactly the same way as the old one came out. (That should also
agree with the drawing). Be careful when extracting or replacing
an IC so that none of the leads become bent or damaged, and that
all €he leads go into the socket. [Use an 1.C, puller 1if you

Can) .
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Thers arse three terminals associated with this circuitry:
Address Ground, Enable Ground, and Common Greund. Common Ground
gtays "low" all the time. Address Ground and Enable Ground hoth
go  "high" whan tha "sat" button is pressed. TIf a piston ie then
pressed, Address Ground goes "low" (to about 374 wvolt]) and Enable
Ground pulses "low"™ along with the "hold" L.E.D,

If you are unable to solve a setting problem by either
gxchanging +the control board, or the plug=in parts on the
set-pulse circult, <all the factory for assistance.

MISCELLANEOUS COMPONENTS AND VOLTAGE SETTING PROCEDURES

=SS e

The remaining components on the back panel (see £ig. 19)
include the two droppling resistors that drop the 12 V.DLC. ko 7
volts, the zener diode {or diodes) that regulate the 7 wvalt line,
the battery diode ineorporated in the battery charging eircuoit,
and the negative toerminal post for all black [ecds. The negative
terminal post iz the ground reference point where vou should
connect  the negative voltmster lead whenever you take any wvoltage
readings in  the bhox. This point is a4 bolt located near the left

end of the back panel where all the black feeds are connected.

>
m-"'*f_

T T

fig. 19
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A goad part of the operational problems that do oceur, stem
from the fact that the two operating voltages are incorrect. It
is extremely important that these voltages fall between the
specified tolerances, and that you are familiar with proper
procedures to set these voltages.

The battery load resistor is a 500 ochmn, one watt resistor.
It wcomes gsupplied with a plug that mates with the moemory box
battery cable plug. It is available from Schantz Organ Company
and anybody who services this equipment should have ons on hand.
This unit 1is plugged into the memory box instead of the battery
when setting the 5 wvolt line. Be sure to replace the load
rosistor with the battery when the 5 volt line is set.

When adjusting the wvarious taps on the 12 volt to 7 wvolt
dropping resistors, CLry Co even up the spacing so that the taps
are  at nearly the same space when set. This distributes the drop
(and the hoat) equally to both resistors. Be very careful with
the =slide taps. Be certain that they do not touch anything
besides the resistors themselves. Failure to do so may cause a
ashort=circuit an the 12 volt supply.

Fig. 20 shows the step by step procedurce to sot the
voltages. The . maximum allowable tolerance for the 5 wolt line
measured between the negative post and the positive side (red
wire) of the battery load resistor is botween 4.75 and 4,80 valks.
The 7 wvolt line should never go below 6.9 velts or very much above

T volts if at all possible.

18 VOLT POWER SUPPLY
In addition to the 12 wvolt and § volt power supplies for the

memory  box, all-electrie consoles have an additional supply that
produces 18 V.D.C. unfiltered and uwvnregulated to drive the kicker
golencids, Thege solenoida  then move the step and ocoupler
controls. This supply consists of a fused 115 volt recoptacle, a
dual 18 wolt transformer, tweo bridge rectifiers consisting of
dipdes mounted en aluminum strips in the console, and right and
laft hand fused distribution systems providing individual feeds to
cach row of controls on the console.
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PREOCEDURE TO SET VOLTAGES ON MEMORY BOX (MOD.C)

5

1.

L
1.

2.

=
G.

voltage returns to 7 volts.

REAB-VIEW OF BACK-PANEL (MEMORY BOX)

VOLT
Plug load resistor in battery cable from memory box. Connect
meter as follows: Negative lead to negative terminal lug on
back of memorv box. Positive lead to Positiv side of load-
reaistor plug.
Adjuat voltage on 5 V power supply to 4.75 volts. Potentliometer
is reached with small screwdriver through hole in right rear
corner on top of memory box.

YOLT
Connect meter as follows: HNegative lead to negative terminal
lug on back of memory box. Positive lead to positive 7 wvolt
connection.
Disconnoct Zonor Diode Tap on Resistor 2.
Turn on all stopa in console and hold down as many koya as
possible.
Adjust taps evenly on both resistors (#1 and $#2) for 7 volts
(6.9 V min.}).
Turn off all stops, no keys held down.
Reconnect Zenor Diode Tap on Resistor 42 and adjust it until
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Fig. 21 shows both a pictorial drawing of the 18 volt supply.
and a schematic diagram of the transformer and the two bridge
rectifiers. There 1is an aluminum strip with two diocdes and a
pories of fuseheldoers mounted on either side of the transformer.
This entire assambly is mounted on the back of the console just
about even with the action frame (key desk). The two metal strips
are each at <18 V.D.C. [approx.). Bach fuse 1ls then wired to a
row of kicker solenoids. The left unit wires to the Pedal, Swoell,
and one row of coupler [center) kickers. ©Or whatever divisions
appear on the left side of the console. The right hand unit is
similarly wired to the right side of the console.

HE yeLT
EdiED Ersgroln

PIPPES

HiGAT /B
i ﬁ# F"-lg'l'-l;- i Y

Pig., 22 shows the leoft band fuse strip, and the Fused recuptacle

for the transformer,. TFig. 23 shows a typical fuse list chart that
shows which fuse is wired to which row of knobs., It also shows
the value for cach fuse. I yvou encounter a row of drawknobs or a
group of couplers dead, you should suspoct a blown fuse. Study

the fuse |list provided in the console to determine which fuse to
check. The fuse list shows both rows of fuses as viewed from the
front of the conscle. Spare fuses will be found inside the
congole. [f all the knobs should be inopoarative; (no

combination....no cancel}) check the main fuse at the fused
receptacle.

Some oconsoles will have the coupler kickers fed from the
organ rectifier instead of the 18 wvolt transformer. Thasa
consoles wWill have the coupler kicker fuses mounted on a separate

aluminum strip.
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There are three taps on the input side of the transformer

which allow wyou to raipe or lower the 18 volt supply a bit. If
you find that the knob movement is somewhat sluggish, or perhaps
the knobs move with too much force, you may be able to help the
problem by changing this input setting. First, unplug the
tranaformer at the fused receptacle. Then remove the electrical
cover from the top of the transformer. How, most congoles are
shipped with the black wire attached to the center "115 volt" tap.
If wyou need more "push®, then move the black wire to the "105
volt" tap, 1f you need less, move the wire to the "125 volt” tap.
In any case, do not move the white wire attached te the "0 wvolts"
lug. Replace the electrical cover, and plug the transformer back
in.

Continued blowing of the 115 velt input fuse, or very low
gupply voltage on the D.C. side may indicate a faulty diecde. You
must chack cach diode with an ohmmeter. Unplug 18 vwvolt
transformer. Unbolt each diede from the aluminum strip, and check
bath directions boetwoen the diode stud and its bop terminal. The
dinde should show conduction in  one direction, and not in the
other. Tf the diods shews no conduction in either direction, or if
it shows conduction in both directions, it must be replaced. You
ghenld notice that the four diocdes on the nagative plate are
IN1184% apd the two diodes on each positive fuse strip are IN1184.
The +two types of dicdes show conduction in opposite directions.
Be sure, when replacing dicdes, that you put the correct Lype in
the proper place,

THE DISTRIBOTOR BAR
Fig. 24 shows a drawing of a typical distributor bar. This

ig the intertie between the coneola and the memory box, and is
located in the back of the console along with the other
distributor bars. The Jjunctions on the distributor bar are all
labeled and correspond  to the junctions previously described on
the back panel, except for the "reversibla intercoennections". The
normally closed contacts of all the reversible switches are wired
in series. The exact number of these junctions, and the order in
which they are wired, wvaries from console to poneale. 1f you
should encounter any difficulty with the N.0. and W.C. terminals,
and suspect the reversible interconnects, call the shop for
assistance. (See page 4%, fig. 27).
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5 VOLT POWER SOPPLY REPLACEMENT

Any failure of the 5 volt power supply will be corrected by

replacement of the entire unit. Should such a failure sceur,

contact the company for a replacement power supply.

Installation instructions are as follows:

1,

2.

Turn off all power: organ off, (12v.D.C. off} unplug 115
volt line te 5 volt power supply (cord strapped to memory
kox cable), unplug the batteries.

Femove all circuit boards, and remove memory box from
console.

Remove battery box from the end plate of the memory box
to gain access te the three bolts securing the power
supply -

Remove the three nuts that attach the power supply, and
clip any cable ties securing the 115 wvelt line cord as
necessary to allow you to remove the 5 volt supply from
the memory box.

Peel aff the silicon rubber from the terminal strip on
top of the supply and make note of the wiring., (Black to
neg, red to pos, line cord to 1165v). Also obsarve theo
location of the white wire. These wires must go onto the
new supply exactly as they are on the present unit,
Disconnect all wiring, and transfer over ta the naw
supply. Remova meounting hardware from the old supply and
re-install on the new one. Re-seal the new terminal
strip with silicone rubber.

Re-install new supply into the memory box. Make aure
that the wiring will net interfere with the insertion or
removal of circuit boards. Replace any cable ties you
previously ecut Erom the memory box cable. Replace
battery box and batteries.

Replace all circuit beards, and plug in the 5 wolt
supply. Set woltage as cutlined in the woltage setting
instructions. Turn on the organ, and check the 7 velt
line. Adjust if noecessary.

Flug in the batteries and re-install the memory box in
the console.
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BATTERY MAINTENAHCE
All Model C© and HModel CA memory systems are supplied with
rechargeable batteries, and a built-in battery charging circuit.

Ho actual maintenance is reguired on these batteries, however,; the
following inspection is recommended once or twice a year.

Visually examine the battery terminals for any evidence of
carrosion. Make certain that all four terminals are completely
spaled with silicon rubber. Unplug the line cord to the 5 wolt
power supply for 30 minutes, allowing the system to run on
batteries for 1/2 hour. (¥You can do this while you are tuning).
This will also test the operation of the power failura alarm. Thae
"Check Combinations" 1light should come on about one minute after
you unplug the line cord. (organ running). After 30 minutes has
plapsed, plug the 5 volt supply line cord back in, reset the power
failura alarm and check out the combinations.

1f wyou have lost memory, pull the box and check the 5 velt
setting &as outlined in the voltage setting instructions. Lf the
voltage is low, re-adjust as necessary. If you are unable to
phtain 4.75% wolts at Lhe batiery load resistor; check at the 5
volt line on the back panel for 4.75% to 5 volts., If this point is
normal, then inspect the battery diode, and all connecticons and
wiring from there back to the batteries. If you cannot adjuat the
5 wolt supply Lo the proper leval at the 5 volt line, then thu
problem is likely to be with the 5 volt supply itsell. (1t would
be possible for the 5 welt supply to be low snough to not charge
the batteries properly, yet high enough to retain memory while

on) .
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SOMMARY

This «concludes the field service manual for Model C and CA
combination actions., It should guide the organ serviee man who is
familiar with basic organ design through much of the sclid-state
troubleshooting on  his own. This, combined with factory
aasistance, should allow the man in the field to troubleshoot most
any problem that may occur, Following this writing are ﬂnmﬁ othor
diagrams that may prove to be helpful. Schantz Organ Company is
committed to a policy to keep the man in the field as well
informed as it can. Supplemental additions to this manual will be
digtributed from time to time as the need ariges. The man in the
field is a wvital link between the company and the customer. We
want you to feel free, at any time, to make suggestions, ask for
aasistance, or to inform us of a need for further information in
the form of servige bulleting, or more complete additions to this

manual .
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