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20LID STATE COMBINATION ACTION
SERVICE MANUAL FOR MODEL B
SCHANTZ OHGAN CO,, OREVILLE, CHIO

Thia paper is intended to explaln, briefly, the manner in
which the Model B combination memory system operates, It will
further detall the service procedures whlch may ba performed
in the Italg; It 18 not intended that any fleld work be done on
the printed cirecuit beards, Any printed cirecuit board repalrs
will be done at the Tactory where adequate facllitles exlat for o
such work.

Flgure 1 is o block dlagram of the Medel B memeory eyetom,
Central to the system 1s the memory chip (or chips), each of
which 13 & group of 16 Tlip-flops within a small package., Each
memory chilp will retain memory for 16 different combinations. A
combinatlen ls represented by the pecullar on-off status ag ﬁtnpa
which may be recalled by depresscing a plston. A bleck dlagram of
a memory chlp 1s shown in Figure 2,

Figure 2 will reveal that the 16 different plestens each

utllize a distinct rlip=-Tlop within the peackage, The partlcular
piston depressed will "address™ its assigned flip-flop by the
activetion of the X=Y address linea, It may ba geen that 1T

Xl and ¥1 are auﬁivatnd. flip=flop #1 will be addressed since

it resides at the intersection of address lines X4 and ¥i., By
gimila » addreseing, flip-flop #16 will be addressed when linea
X1 and Y1 are activated. In other words, each of thg 16 platons
will refer to a different flip-flop wlthin the memory chip and
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will either “zet"™ the ctatus of B gtop thersin or will “read”

or recover the etatus of the stop,

Referring agaln to Figure 1 it will be geen that each memory
chip 18 not cnly "addreased™ by a partleular pioten but 1ls alse
Lald, via the "Write gates”™ or the "Hesd gates" whether we wlsh
to *get™ A combination or "Head" or recover & combination.
Depresslng the "get® pleton actlvates the Wrlte gates when a
piston 12 depressed, If a plston 18 depressed and the “zet®
pleston 12 not depressed then the "Head gates™ are actlvated.

It will be noted that the plstons ere shown connectlng &
*Pisten common® lead to the "Address generatlon™ block., When
a pisten on the Great manual is depressed, the plston
simultaneously establlishes an address wlthlin the memery chilp
and telle the Divielon Recopnition block which group of Head
gatez 13 to be mctivated, In thls case, only the Eead gatesz for
those chips which serve the Great manual will be actlvated.

The result will be that all Eead gates on the Great mmnual will

be allowed to pase the remembered status of the Great combination

to the Enob Actustor Drivers,

The lImob actuator drivers are transistor chips which mctivate
the ¥icker megnets or the solenolds which cause the Jmobs to
move In or out., These translstors are operative only when the
Read gates are actlvated., If & narticular Head gate 1s pnot
activated when a pleton is depressed it will not mllow that stop

Imah to be moved,
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Tha Model P memory syEtem 18 degigned for eight differsnt

mpigton commens®. Thils allows up to elght different divislons

to be serviced on an organ. (me of these divlaslons is allocated

+a the "General”™ division. Whenever & piston is depressed which

12 commected to the General pleton common leed, all stops in the

organ will be affected since the general common allows all

Read/Hrite gates to be activated at the same tlme, The other seven

divieions are used, as required, for the different menuals and

pedal dlvisions of the organ.

The following summerizes the operatlons which take place when

*Heading”™ & comblnatlon.

R

3.

The “Set: plston 1s not depressed. The contral
cireuitry will allow only the “Head gatesz" to be
activeted when any plston is depressed,

A piston 1 depressed, (For ezample Great #2.)

On the contrel board, pilston diodes connmected to
plston #2 caunse the address-line sink elrewits fTor
¥4 and Y2 to be turned off. Turming off the elnk
elrcults allows the X% and ¥2 lines to gl) memory
chips in the system to rise from zero volts to nearly
5 volts, This meens that every chip in the gystem
has now presented, at its output termlnals, what 1%
has stored in 1ts flip-flop at locatlon 2.

When Great #2 piston was depressed, a current was

alep sent down the Great plston commen line which tells
the division recognition eircuitry that it ls belng
agked to open the "Head gates™ for the Great divieicn
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chipa, only. Opening the gates conslsts of changing
the *Head® line to the gates from 5 volts to zaro
volte, When the gates are thus opened, the output
from each of the Great memory chlps ls mllowed to
pess to the Transistor drlvers for the Great knobs,
The knobs wlll move to the positlon indicated by

the Btored combination,

When the divislon resognitlon circultry caused the
"Head gates™ to be opened, the "Hold®™ clreultry alao
camre Into action. This eclrcuitry ia installed to
kkaep the pleton activated for a perled of time suffi-
clent to allow the knobs to complete thelr movements,
Even had the piston been only "tapped®, the hold
circult would keep the platon effectively depreszed
for a certain minimm perled of time, This perled

of time is adjustahle by o screwdrivear adiusgtment

ot the control beard.

The *"Hesd" gates Tor the Great division will remain
activated (held to zero volts) for as long as the
pieton is depressed or for as long as the hold
circult is mdjusted to remain operative, whilchever

1a longer, When tha plston 1z released, or the

hold times out, the read gates for thes Creat division
will return to 5 volts, closing the getea for further

change of the lnmob positions.



Oetober 12, 1971
P e
ﬁﬁgﬁ;éi,gk

k

The Tollowlng summarizes the gperations whiech take place

when writing (Setting) a combination,

1.

2,

The "Set® plston 1 depressed, This prepares the
eontrol elreultry to allow only "Wrlite gatesa™ to
ba mctivated, (No write gates are actually
antivated wntll & plston is depressed which will
tell which write gates are to be opened).

A pleton 1sg depressed. (For example Swell #5),

tn the centrol board, plston dicdes connected to
pleton terminal #% cause the address-line eink
clreculta for X3 and Y4 to be activated, Turning
off the sink eirculte allows the X3 and ¥4 address
lines to gll memory chips in the syatem to rise
from zero volta to S volts, ihiﬂ mearns that every
chlp in the system has been addressed and has been
prepared to accept & poaslble change of 1ts #5
Mlip=-flop skatus,

When Swall #5 plston was depressed, a ocurrent was
alao sent down the Swell divielcon plston common
1ine, telllng the divislon recognition chreuitry
that 1t 18 belng asked to open the "Wrlte"™ gates
for the Swall divieion, only. Opening the write
gates consiete of changing the Write line from

5 volts to zero volte,

Once the write gates heve thus been opened, (for
the Swell division only) the "position sense™
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circults will cause the #5 flip-flop in each of the
Swell group memory chipa to assume the state
represented by the pregent posltien ef the lmoeb
asgpclated with each chip,

5. The pleton, Swall #5, end the Set piston are now

}raleaﬂeﬂ. Thie memory chips have now stored the
combinatlien requested feor the Swell dlviesion.

Operation of the General pletens pay be different from
that described, depending upon whather the partioular system
iz eno that nllews & maximum of 16 plstons or one which allows
a maximum of 32 pistons,

A aystem which iz desipgned Tor 16 plstons will utilize one
memory chip for each lmeb in the organ. The memory chip, contaln-
ing 16 fllp=rlops, Will thus handle the maximum of 16 plastone,

In such a aystem the genersl platons utilize (for an organ

with 9 general pisteng) the first 9 flip=flops within each memory
chipa. The remaining ¥ Mip=-fleopa are then assigned Lo the
divigslon plstona, When such ls the sape the generals are desig-
nated pleteons 1-9 and the divisional plstons are 10-16. In other
words, in thile model, the divislons are gseparated from the gonorals
by addresas. The system, when wired, will return plstons 1-9
only to the general pleton commen end the remeining pistons
will bs returmed to different divielon piston common lines,

The divlislon recognition circultry wlll always agecciete plstons
1-9 ag being & general and will cause Head/Write gates for all

divisliona to be affected when a genepral pleton le depressed,
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The same ciroultry will recognize pintnﬁn 10=16 aa belng associated
only wilth the division from which current 1s detected on a plston
common line,

A system which is designed for 32 plstons willl use twe
memory chipe for each knob on the organ. One of the memory chips
1g aggigned Tor the excluslve use of general platons. A 32 plaeton
model alaoc usn;a an additional gate chip for each Mnob on the organ.
A typical system will allow 16 general pistons and 16 diviasion
platons, Since, as previously explained, depreseing & piston
egtabliches an addross to all momory chipe 1n the syatem, 1t
bercomes neacossary to differentiote between general and division
pistone by some means other than address, This determination is
rade by the divieion piston common lines (as before) along
with the use of geparante Read/Write gates for the generals and
the divielonale, In other words, whenever a General pilston is
depressed, only the Head/Write gates for the added memory chips
are activated, When a divislon plston io depressed, the Read/Write
gates for only the proper divislon memory chips are actilvated,

It willl be noted, on the schematle dilagram for the memory boards,
Flg. 3, that a separate: et of Read/Write lines 18 provided for
the added memory chipmmd 1ts asgocliated gntes,

The "Cancol” functlen lg similar to a "Read® functlon with
che exceptlont An address 1s not eatablished to any of the memory
chipa., Instead, the output of all memory chips 1s caused to
glmulate an "off” command by the use of the cancel diodes. All
ships in the system are given o slmulated "off™ ocutput but only
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those chips which are given the "Head" gate command are allowed
to pasa the "off" to the actuator transistors, A cancel 1s
nccomplished by simultanecusly activating the cancel diodes and
telling the division recognitlon cireultry whilch Read gates
should be opened,

$¢hﬂmﬂtif diagroms of the compleata eystem are included in
£hig manual for those who wiegh to follow the eirecultry aa
degeribed, The folleowing relatas the schematic diagroms to the
various functlons described hereateofore,

Figure 3 is the schematle for one memory board. This
gchematlie shows 1/6 of the ecirocultry of ome board =- that for one
of the & stops contalned on one beoard. The kicker or solencld
cireult is shown in the upper left-hand corner of the drawing.
Thig 12 the ultimate activator of the system. Filpgure 3 alse
ghows the layout eof parts for each 1/6 of the board with the
various memory chips and gate chips ldentifled, The schematlic
gshows the 32 plsten system, I the board 1o assembled for a 16
pleton version, chips 2 and 4 are not included,

Pilgure 4 1s the schematic of that part of the control
board which acceompliches addressing of the memory chips. The
terminale for the 16 pistons are shown at the lert-hand edge of
the page, Thie portion 1s further detailed in flgure LA, showing
hew the pictons are assigned for the 16 and 32 plston models.
FPigure 4 further details the "Hold™ generator which 1s activated
when any pleton 1g depressed, When any pleton ls depressed, gne
of the X linee will be activated, The chip "W" (an "or® chip)
gtarts the delay aingle-shot as soon as 1t gees one of the X lines
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go to 5 volts, The delay single-shot ocutputs a pulse (varioble
length, depending upon adjustment) to the gate chipa *U, T, and 8.
These chips (ocne elrecuit for épch X and each ¥ 1ine) have their
cutputs comnected to the plston line for eamch X and ¥ 1ine. If a
partleular chip circult sees that 1ts X or ¥ line has been
activated gnd the hold elgnal 1s prosent, 1t holds the pieton line
for that plstbn to zero volts as long as the “Hold” slgnal persista.
After the hold signal dlsappears, the plston 1line will return to
nermal 1T the plston 1s ne laonger being held down.

The address line "Blnk Circuita™ control the addressing of
the memory chips, (See summary of Read/Write (set) operations
on pages 3 through 6,

The purpose of the Sink Clrcuits ls to changd the X-Y lines,
as required, from & Zero "at rest” voltage to approximately 4 wvolts
when a plston is depressed. These circults must be able to cause
this change even though a large number of memory chips may be
in use, 1le, when & large amount of current must hp gotitirolled.

With all pistons "at rest" Q1 is 1n a saturated conducting
condlticen since its base 18 being provided with drive current via
the 330 ohm resistor connected to 45 volts, This base drive
current ls routed through two gllicon dlcdes, Since 1 is
saturated (conducting) it causes Q2 to be turned on (saturated)
also slnee Q2 ls a PNP translistor, A PEP transistor will be in
saturation when 1ts base 1s tled to its collector, With Q2
saturated, any current whlch flows from the memery chips address
line will be shunted directly to ground, causing that X or ¥ Iine

to be eassentlally r wolts.
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When & pigton 1sg depressed (for example #15, which will
call for X1 and ¥3 to be addresséd), the drive current being
supplled te Q1 base on.both X1 and ¥3 gink circults, will be
diverted dlraectly to ground, through one of the division
recognition translstors. This diversion of Q base ecurrent will
cause Q1 to ;benma non-conducting. W%When Q1 stops conducting,

Q2 will also become cubt-off, When Q2, for both X1 and ¥3, become
cut=off, their respective address lines wlll rise to approxi-
mately % volts. This voltage 1g derived through the &80 shm
ragistor which connecte +5 volte to the address 1line,

It wlll be noted that the hold chip output, being comnected
to the piston llne, will shunt the base current for @1 in the
same manner as a depressed pilston thus holding the Sink Circult
open Tor at least as long as the hold time perlod,

The Cancel driver is also shown oh Filgure 4, This elrcult
cruses the "Cancel Common® line to go to zero when the cancel
piston 15 depressed, It also lg subject to actlion of the hold
clrcult,

The cancel clircult cperates in much the same manner as the
Sink Clrcults excopt that a NFN transistor 1s used for @2, The
NFN transistor willl econduct (sink) the cancel buss to 0 wolts
only whel the cancel plston 1s depressed, Thile ls as opposed
to the opposlte action of the Sink Cilrecuits, The NPN transistor
at @2 will conduct when @1 ie eut off,

Filgure 5 18 the schematlic of the division recognition

portion of the contrel board, This ciroult sees current returning
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from the plstons, on the platon common lines, and activates the
Head/Write (set) lines =-- depending upon whether the Set plston
is depressed, It wlll be noted that the General plston comman
enters & circuit whose output activates the General Read/Write
lines. I the system 1s wired for 16 pistons, the ocutput of the
General Read/Write lines ls applied, vla Jumpers on the back
panel, to auxlliary Inputs on the other seven Read Mrite gate
drivers. In cother words, 1f a General pilston ls depressed, en
a 16 piston model, it simply causes gll of the divislon Read/Write
gate drivers to be actuated simultanecusly.
It will be noted thet the "Hold® signel is also applled
to the Read/Write gate drivers. This 1s because it 18 necessary
that the gates be held open a5 well as the address maintained,
during the hold perlod, 4An eddress doee nothing unless a gate
iz ppen &t tho same time,
POWER SUPPLY

Flip-Flop memory systems reguire that power be uninterrupted
if memory 1s to be retmined, Main power to the memory system
is provided by a contlnucusly energized 5 veolt power supply.
This power supply 18 backed up by & battery supply which will

up to
retaln memory/fer several hours 1f the commercial power iE

interrupted.
If commercial power is interrupted for more than 20 seconds,

an alarm light on the console 16 lighted, Thie serves to alert
the organliet that a power interruptlion has cocurred and that
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combinaticns should be bhecked, If the battery was adequate
for the porlod of interruption, no change in combilnatlons will
have cccurred. The alarm light may be turned off by depressing
the reset button, located adjmcent to the alarm 1light.

In larger systems an auiilihrr 5 volt asupply is required.
This auxiliary 5 wolt supply will not be continuously coperated
but will come’ én only when tHe organ ig turned on.
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SERVICING INSTAUCTIONS

The golid-state comblnation systen is mede up of plug-in
Printeﬂ eircuit boards, A sparo memory beoard ig furnlehed with
each system. Servicling of the system wWill conslst, prlmarlly,
of locating the defective memory beard., Omce located, tho beard
ig to be replaced with the spare end the defective board shipped
+a the fectory for repalr and return., The following instructions
are intended to serve mg a guide in locating defeotlve memory
boards and to help pinpolnting other posslble problems.

The proper board to be replaced, for thoase problems whilch
might be caoused by o defectlve memory chlp or gate ehlp, may be
1dentifled by reference to the board Index., This index 1z stored
in the memory system housing and serves to relate the varlous stops,
by name and divieicn, to the board on which its circuitry is * = .0
located. The boards are plugged into rmumbered slots in the
memory housing and may be removed by using the boerd puller which
15 Turnlshed wlth the system,

The following are symptoms which might exist due to a problem
en one of the boards:

a, A knob flutters, in and out, when recalllng a

combination,

b, & stop may not be set "en", or "off”,

c. A Inob may not be cancelled,

d, A lnob may always be driven "on®™ or "off", even with

no pleton depressed,
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The above problems will probably be rectifled 1f tha
appropriate board 1s replaced with the spare.

The following problems may indlsate trouble on the control
board, A spare ls not normally provided for the control hoard.
However, o replacement ls available, on short notloe, from the
ractory.

Prahlamfﬁ. An entire divieion, or general, wlll not cpemte
properly, that is, stops will not "got"” or "read™ properly.

This could be due to a Aead gate line or Write gate line not
changing from 5 velta te zero volts when a pleton for a division
i depresged.

Problem B, All pistons which use a given X or ¥ line do
not operate, (For oxample, if pietons 1, B, 9 and 16 exhiblt
the same problem, it is possible that the address slnk clrcult
for eddress line Y1 1s not operative,) Heference to the Block
Diagram, Flgure 2, will help in diagnosing such & problem.
Carvect operation of the X-¥Y line address sink clrcults may
he menitered vin the test Jacks on the front edge of the control
board, These Jjacks are multi-colored and are labelled for
ench of the X-Y 1lines, Proper operation of the sink circulis
1s evidenced by the following voltage measurements, made with
a voltmeter, between the jJacks and ground (-},

. With no pistons depressed, all X-Y lines should read
approximately .25 veolta, pesltlive, with respect to Eround.
When o plston is depressed, cne X and one ¥ line should change
to approximately 4 volte positive, with respect to ground,
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Failure of an X or ¥ 1ine te rise to a voltage at loast 2 volte
above ground is indleative of trouble en that X or ¥ 1line,

Thle problom 13 not necessarlly due to A defectlve control
board == 1T ocoould be caused by A pecullar defeect 1ln one of the
momory chlps on one of the memory boardse, Before conoluding
that trouble exista on the control beard, the followlng procedurs
ghould be rolla;ad.

1. Loeck one of the dofectlve plstona ln the depreogsed

position,

2, Attach the veoltmeter to the X or ¥ line whlch is
Tailing to rise above 2 volts (minimum).

3, Pull out the mpomory boards, one at a time, whlle
watching the voltmetor, IT no change ls noted, plug
the board back in Aand proceed to the next board,

If the trouble &xists on one of the boards, 1t will
reveal 1ltgelf as o sudden rise In the X or ¥ voltage
when the board 1s removed, Such a defectlve board
should be replaced with the spare,

Froblem €, HKnobs do not complete movement when platon is
depresged briefly., This problem could be with the "hold"
glrcult, A test Jack 1s provided for testing the hold actleon.

A voltmeter should show approximately 4 volte, at the hold
tegt-point, when a pleton ls depressed. The voltage should
remain at 4 volts for approximately § cecond (depending upon

ad jugtment of the hold potenticmotor),
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Frobvlem D. No cancel functlion. The cancel sink clrcult
may be monltored at test polnt provided on control board, The
voltage at cancel test point should be approximately 5 volts
with cancel piston at rest snd approximately .25 volts with
cancel pleton depressed,

Froblem E. <Complete fallure of the combination system
will result 1f the 5 volt power supply falls. The 5 volte may
bo cheoked at the blocks mounted ot rear wall of the console.
Thesa blocks are labelled +5 and =5 and a voltmeter should show
at least 5 volte at this point, (The voltage ieg adlusted, at
ingtallation, to be exactly 5 volta, at the memory enclosurs),
Some systems use an auxllliary 5 volft power aupply which 1is
torminated on blocks marked +5 volts, control. This voltage
must also bte pregent for cperatlon of the comblnatlon system.

A1l servicing of the combinatlon system must be done wlth
an approved voltmeter, only. Such a volimoter would be a
Sigpson modol 260, Eico model 557, or equilvalent. Under no
eiroumetances ghould a buzzer or other test instruments be used,

Any defective memory board whilch ls replaced by the spare
ghould be returned to the factory for repair, A note should
accompany the board describlng the nature of the problem whlch

existed with the defectlve board in place,

B, J, Moser






