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A-1
HOW DOES THE RMI KEYBOARD COMPUTER WORK?

When the KC is turned on, a clock inside is also turned on. Instead of ticking
once each second like ordinary clocks, this clock ticks four million times per
second! Engineers call this device a four megahertz (4 MHz) clock. Instead of
causing hands to move around a face with numbers on it, this clock sends out a
continuous stream of electrical pulses. The pattern of this pulse stream looks

like this when drawn on graph paper:

ON

OFF

Notice that the pulse stream exists in one of two states, ON or OFF. The pulses
are completely on or completely off. They do not assume any values between the
ON and OFF limits. This feature is characteristic of digital devices and contrib-
utes to the accurate control of tone quality and tuning found in the RMI Key-

board Computer.

After leaving the clock, the 4 MHz pulses are divided into four streams, each

ticking at a slower rate, only one million times per second (1 MHz)! These four
streams are fed, singly or in groups, to all the various parts of the KC causing
its many functions to occur at precisely the correct point in time. As you will

see, the time at which events occur in the KC is of great importance.

One part of the total computer system to which the 1 MHz pulses are directed is
a memory bank. This memory contains, in binary, computer language, an exact
description of each voice on the KC,and the exact frequency of each note of

each voice.

While it is operating, the memory is constantly scanning the voice tab switches
on the panel. By this we mean that these switches receive pulses from the
memory, one voice at a time, in a certain unchanging order. This is accomplished

with the aid of another circuit board called a Stopboard Array.

These pulses are electrically asking the question, '"Are you turned on?" Once
all the voices have been pulsed, the computer returns to the first voice and
pulses the entire series again, and again, continuously for as long as the KC

is turned on.




If no voices are switched, the computer receives all 'NO'" answers to its scamning
of the voices. When any voice tab is depressed, the computer receives a "YES"
answer when that voice is scanned. The computer now knows three things. It
knows that it received a "YES" answer. It also knows in which time slot (one
time slot provided for each voice on the KC) the "YES" was received. Finally,

it knows which voice was being scanned in the time slot when the "YES" occurred.

Let us assume that a "YES" was received when the 8' Jazz Flute voice in Division
UA'" was being scanned. In response to this, the memory will shift data which

describes 8' Jazz Flute tone quality from its permanent storage area, and trans-
fer it to a temporary data assembly area, where pitch information can be combined

with it.

While it is scanning the voice and shifting tone quality data, the memory is also
scanning the keyboard switches in a similar manner, constantly asking ''Are you
pushed down?" As with the voice scanning, the memory knows in which time slot
a "YES" answer was returned, and as aresult, which key is being depressed. Each
key has a specific time slot assigned toit. Only one key is sampled in a given
interval of time. Key sensing is aided by a special circuit board called a Key-
board Array. Sensing "YES' answers as keys are depressed, the memory responds
by shifting into the data assembly area new data which describes the pitches at

which the tone qualities previously shifted are to be produced.

The computer has now gathered together data indicating the tone quality of each
voice selected by the musician as well as data indicating at which pitches these
various qualities should sound. This data exists as a long string of pulses,

quite like a freight train, with each data pulse comparable to a specific car in
the train. Each pulse bears information due in part to the nature of that pulse
(is it an ON pulse or an OFF pulse) and, in part, to its position in the entire
train of pulses. In other words, the time slot in which a pulse exists 1is as

important as the electrical make-up of that pulse.

Do not confuse this system with any system utilizing a master super-audio fre-
quency standard, from which all required audio frequencies are obtained by fre-
quency-division networks. The function of the clock pulses in the KC which do
nothing more than define increments of time, is to extract pre-determined tone
quality and frequency data from a memory, and ultimately transfer it to circuitry

designed to recreate the voices and pitches inaural form desired by the musician.
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As long as one or more voices are selected, the memory repeatedly sends out data
describing the tone quality of those voices. As long as one or more keys are
depressed, the memory continually generates data indicating at what pitches these
qualities are to sound. This repeating train of data, tone qualities plus
pitches, is fed to another portion of the computer called a Digital to Analog
Converter (DAC).

I't should be pointed out here that the repeating stream of data just described
is not capable of driving audio amplifiers because it consists of a DC voltage
jumping back and forth between two levels (a lower level defined as OFF and a
higher level defined as ON) at a rate far above the highest audible frequencies.
The pattern in which this voltage jumps between ON and OFF is determined by the
tone quality and pitch information contained in the pulse train. Every time a
voice or note is changed by the musician, the pulse pattern will change accord-
ingly. The following two samples show typical pulse trains representing different

stop or pitch data:

When this data stream reaches the DAC, it is transformed into an analog (contin-
uously varying) audio signal of the type customarily fed into amplifiers. This
signal varies at rates within the audible frequency range. As a result, it can
be heard when increased in volume by the amplifiers and then directed to loud-

speakers.

It is easy to see now that all electronic organs or synthesizers producing only
continually varying audio waveforms in their tone generation circuits (the
familiar audio oscillators found in most organs fall into this category) are
analog devices. Bycontrast, the RMI Keyboard Computer is a digital device since
its tone generation circuits produce pulse trains which can assume only one of
two distinct states, ON or OFF. An ON state is sometimes called a "1" (one)

state; and OFF state is sometimes called a "0" (zero) state. ' Any number value



in our normal decimal system of counting can be expressed in another system of
counting, known as the binary system, in which only ones and zeros are used.
All magnitudes can be expressed in the binary system as a series of ones and

zeros, or as a series of ON and OFF electrical pulses.

The information describing the various tone qualities found in the RMI KC is
stored in the computer's permanent memory in the form of binary numbers expressed

as patterns of ON and OFF pulses.

The binary number system just described is an excellent practical application
of the new mathematics being taught in our public schools today. This is the

essence of a digital system.

DESCRIPTION OF RMI MUSICAL DIGITAL COMPUTER

The RMI Digital Computer can be described in computer engineering terminology

as a time-division-multiplexed parallel processor. It is similar to conventional
digital computers in that it contains memory, performs arithmetic functions, and
is designed using typical digital computer components. For example, more than
150 shift registers of ten bit average length are used in the RMI computer. It
contains five random access, read-write memories of 1,600 bits total capacity

as well as several read only memories holding a total of over 5,500 bits.

The data channels within the computer vary in width between 7 and 14 bits.
Addition and multiplication functions are executed simultaneously at various

points along these data channels.

To illustrate the computational capability of the RMI computer, it can be pointed
out that for every microsecond of time the computer simultaneously performs ten
separate additions and four separate multiplications. In other words, in the
time it takes to complete one cycle of a 16' voice (Transpose 8) played at
Middle "C" (3.8 milliseconds), the computer will have performed 38,200 additions
and 15,280 multiplications. |

BOARD FUNCTIONS
'fhe RMI Digital Computer System can be divided into five basic component parts,

excluding the analog portions of the KC. The five parts are shown in figure 1
as the Clockboard, the Stopboard Array, the Keyboard Array, the Digital to Analog
Converter (DAC Board) and the brain of the entire system, the MOS Board.
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The primary function of the Clockboard is to provide a set of timing pulses, or
clock phases, to the rest of the system. These clock phases, of which there are
four, are pulse trains which maintain constant frequency (1 MHz) and exhibit a
constant phase relationship one to another. The type of logic circuitry utilized
in the construction of the MOS chips requires these four clock phases as a basic
operational requirement. It is this board which contains the variable 4 mega-
hertz clock by which the entire computer is tuned. The Clockboard also provides
the logic required to properly transfer the Alterable Voice information from the
card reader assembly to the MOS Board. The Clock and Card Reader functions have

no direct relationship. They are merely combined on the same board for design

convenience.

The Stopboard Array and Keyboard Array are both for the purpose of interfacing
the MOS Board to the outside world, so to speak. The Stopboard Array provides
the link between the voice switches and the voice selection circuitry on the MOS
Board while the Keyboard Array provides the link between the key switches and
the frequency generation circuitry on the MOS Board. The Keyboard Array also
provides the control for the Vibrato/Chorus, Percussion, Sustain, Transposer,

and Coupler (Add Channel) functionms.

The Digital to Analog Converter (DAC) has a very unique job to perform. The

job is that of producing a recognizable audio tone out of a seemingly unrelated
string of 'ones" and "zeros'" coming from the MOS Board. The DAC Board is really
two DAC's in one, as both the Channel One and Channel Two voice information is
converted separately on the same board. As a matter of interest, the rate at
which information is converted in the DAC is once every 12 microseconds or 83

thousand cycles a second (83 kHz).

The last and probably most important part of the computer system is the board
referred to as the MOS Board. The term MOS is short for metal-oxide-semicon-
ductor, which describes the fabrication process used to manufacture the type
of logic circuitry found on this board. Every chip represents a combination
of many hundreds or even thousands of MOS transistors on a piece of silicon

approximately .01 inch square.

The MOS Board is the master control for the entire system. It contains memory

areas for voice information storage, voice selection circuitry, frequency gen-

—



eration circuitry, and data processing sections for such things as attack and

decay control.

In figure 1, located within the MOS Board box, are some of the functions just
mentioned plus one called clock level shiftér. As mentioned the MOS Board cir-
cuitry requires a four phase clock system in order to function. The required
voltage swing for these clock phasesAis 0 volts to -27 volts. Theclock voltages
produced by the Clockboard, however, only swing from O volts to -5 volts. It
is then the function of the clock level shifter, which is the discrete circuitry
found in the center of the MOS Board, to convert the clock voltages to those

levels required by the MOS chips.

One of the Computer's chief claims to fame is its ability to faithfully reproduce
any desired voice over the entire range of keyboard frequencies. In essence,
this is accomplished by storing voice information in computer memory and then

reading out this information at any key related frequency.

The voice information which is stored in the computer memory consists of 16 seven
bit words per voice. A word is a string of 'ones'" and '"zeros' such as 0001001
which represents an amplitude at some point on the voice waveform. In order to
obtain this information, the desired voice must be recorded and analyzed for
its harmonic content so that a waveform can be constructed as shown in figure 2.
It must be noted that the harmonics which make up this voice have been arranged
phasewise so as to produce a waveform whose first half cycle and second half
cycle are mirror images of each other except for sign. Arranging the waveform
this way means that only one-half of the cycle information has to be stored in
the computer memory. The first half cycle is then reconstructed as 16 amplitude
samples corresponding to 16 equally spaced sample points on the half waveform,
figure 3. Converting each of these sample points to binary '"ones" and 'zeros'"

yields the required information.

The voice information is stored in a memory called the specification memory.
The type of memory used for this purpose is a Read Only Memory, usually referred
to as a ROM. A ROM is such that the information to be stored is built right
info the memory when it is manufactured, so that the enly electrical function

that can be performed on it is the act of reading. Although our ROM is capable
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of holding thousands of bits of informaton on one tiny chip, it is analogous

to a diode matrix type of storage.

The specification memory, figure 4, is divided up into blocks, the number of
blocks corresponding to the number of voices in the KC. Each block is further
divided into 16 sublocations, one for each of the 16 sample points making up a
voice. For purposes of locating the various voices within the memory, each

block is assigned a numerical address, also each sample point located is assigned

a numerical address.

Assuming that we now have a fully loaded specification memory, the voice recon-
struction, or read out mechanism is as follows: The procedure begins with the
transfer of voice information from the specification memory to another memory
called the registraton memory. The registration memory is a read-write or
random access memory (RAM) which means that information can be written in as
well as read out. The function of this memory is to allow two or more voices
to be combined. The registration memory is divided in two, one side stores the
combined voices for Division '"C'" and the other side stores the combined voices
for Division "B.'" Each side is further divided into 16 sublocations to accommo-
date the 16 sample points of the combined voices. Referring to figure 5, you
will see the two memory areas just described and their general relationship to
the rest of the system. In the actual computer there are several registration
memories, one for the CH 1 voices, one for the CH 2 voices, and one for the

Division "A" voices. For simplicity, however, only one is shown on the diagram.

The object of the read out procedure is to successively read out the 16 sample
points stores in the registraton memory at such a rate as to eventually produce

an audio tone related in frequency to the key depressed.

Located on the MOS Board are several basic circuits to perform the required

read out function. One of these is called the Keyboard Decoder and Multiplexer.
This, in conjunction with the Keyboard Array and the Key Switches produces an out-
put pulse for every key depressed. One key produces one pulse, two keys produce
two pulses and so on. These pulses go to the Frequency Generator circuit on the
MOS Board, and because they are time related to the frequency generator, only

the desired frequencies are allowed to be passed to the Address Generator por-

tion of the MOS Board. The signal going to the address generator is a string of

pulses whose repetition rate is directly related to the desired audio frequency.




Every time the address generator receives a pulse, it advances to the next
higher address. This procedure continues until address 16 is reached. At this
point the address generator reverses its action and begins to count backwards
on each succeeding frequency generator pulse. In this way, the registration
memory puts out 32 sample point words per cycle, 16 in one directon and the
same 16 in the reverse direction. Referring to figure 2, it was stated that
only the first half of the waveform would be dealt with (16 sample points)
because the second half would be reconstructed from the first half. This is
accomplished by the reverse counting of the address generator during the second
16 frequency generator pulses. During this time the data coming out of the
registration memory is multiplied by minus one which completes the waveform
reconstruction process. Figure 6 shows an example of a reconstructed waveform

as it is read out of the registration memory.

From the registraton memory the data goes to a multiplication circuit where the
attack and decay functions are performed. This is accomplished by multiplying
attack and decay factors by the voice data and thus varying the over-all audio
level. The attack and decay factors are, once again, in the form of a set of

binary words ('"ones' and '"zeros') which describe the shape of the attack and

decay envelope. These factors are stored in another ROM and read out as required.

It is interesting to note that during the time between key depressions and the
tone reaching full audio level, more than 120,000 multiplications take place

for a mid-frequency 8' voice.

The data is then ready to be converted to a conventional audio signal. This
process consists of looking at every sample point word, determining its numerical
value, and putting out a voltage proportional to that numerical value. This,

of course, is done in the DAC in a matter of a few microseconds.
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RMI KEYBOARD COMPUTER MODEL KC-TI SERVICE INFORMATTION

KC-TI is a highly complex instrument. Before assumptions of malfunction
are made, proper musical function should be thoroughly understood. If

there is any doubt at all as to proper functions, consult the function

descriptions in the Owner's Manual.

Other than a totally dead instrument, careful observations should be made
and written down as to which functions are operating correctly and which are
not, and specifically, how not. If a situation is intermittent, make your
observations quickly during the malfunction. Check for response to physical
shock or extreme variation in line voltage -- KC-II is well regulated to

tolerate substantial line variation (as low as 90 vac).

GENERAL SERVICE PROCEDURES:

Bring the Pedal Assembly and Audio Cables to your Service Center. Model KC-II
will not operate properly without the Pedal Assembly connected. It is also

possible that your problem may be related to the Pedal Assembly.

Opening the 1id: To raise the 1id on the KC, two large slotted (flat-blade)
screws must be removed from the ends of the preset panel. Some units may
have two additional small Phillips screws on the sides of the 1id. Do not

remove Phillips screws holding upper front panel to 1id.

All servicing can be divided into three categories:
1. Power Supply

2. Hardware (switches, pots, connectors, wiring, etc.)

3. Circuit Boards

Procedures involved with the hardware are rather standard among technicians.

Before suspecting any circuit boards, a voltage check should be made on the



power supply to verify its accuracy - use a reliable meter of known accuracy
(digital is preferable). The power supply is well labeled. Correct any
voltages that are inaccurate by readjustiﬁg. It is also conceivable that

a defective board can be brought into operation by a slight intentional
misadjustment of the power supply voltages. This should not be considered

a permanent fix, however.

In general, all boards should be returned to the factory for repair.
Schematics and board layouts are provided for all boards except the MOS
board (the big one). Some qualified technicians may prefer to perform
service on the smaller boards; however, NO ONE is to perform any service
on the MOS board. '

Lightning strikes twice. Benjamin Franklin discovered lightning or static
electricity in the sky. It also appears in other places such as carpets,
sweaters, clothing, etc., particularly in dry climates or locations and in
winter. Expensive MOS devices such as used twenty-two times on the MOS
board of the KC-II can be damaged by these static charges during handling
outside of ;he instrument. If you have ever had the occasion to receive a
MOS board shipped from our factory, you will notice that we take two
precautioﬂ; ;gainst static charges: (]) We place a carbon-impregnated
plastic keeper over the plug which shorts all pins together; and, (2) We

wrap the entire board in aluminum foil.

Should you be required to exchange a suspected defective MOS board with a
known working MOS board, the following precautions are suggested, especially
if the instrument is on a rug or the humidity is low:
1. Turn off AC power. Open the 1lid.
2. Toﬁch power supply ground to discharge any static build-up you
may have developed. You may even want to take the added
precaution of attaching a\clip lead between ground and your
wristwatch while you are working.
3. Have the new MOS board within reach with a minimum of foot

movement.
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4. Slide out the defective MOS board. Do not lay it on a carpet.

Do not touch the chips or plug.

5. Unwrap the foil from the new board. Slide the new board in, but
do not remove the plastic keeper until just prior to insertion
into the connector. Hold the board by the aluminum rail edges.
Do not touch any other part of the board.

Place plastic keeper on the defective board and wrap in foil
immediately. \

The service procedure is accomplished by exchanging boards. Of course,

it is absolutely necessary to have a complete set of w
on hand.

orking spare boards
.RMI Keyboard Computer dealers accomplish this by maintaining

at least one KC in stock on the floor. Some dealers may obtain a spare

boards kit if sales volume so warrants.

In general, the Plug-in boards and power supplies used in the RMI KEYBOARD

COMPUTER are the Ssame as those used in ALLEN COMPUTER ORGANS. The
differences are as follows:

1. Clock Board - Allen is fixed tuning with a slug and coil.

RMI has a Voltage-Controlled Oscillator to gain the pitch-bender
effect and heavier vibrato. A

2. MOS Board - Has RMI Spec Chip and different metal frame,

3. Keyboard Array - Tremulant or vibrato oscillator speed

, and sustain
OT percussion length controls have been removed for remote control

from front panel. Speech articulation function has been eliminated.

4. D.A.C. Board - Flute and Main channels are Ch., 1 and Ch, 2,
respectively. Bass boost controls for both channels should be set
at minimum (fully counterclockwise). Note: There are two flat
mica trim capacitors and one flat wafer trim pot on the board --

DO NOT TOUCH these controls. These are alignment controls set at

the factory. Movement of these controls can cause considerable
distortion of audio.
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BASIC GUIDE TO KEYBOARD COMPUTER SERVICING

NEVER change more than one board at a time. If changing a board does
not correct a problem, always put the original board back before
changing the next one.

ALWAYS turn KC off before changing boards. Plugs or boards should

never be inserted or disconnected while the KC is '"'on."

If changing a board seems to correct your problem, always re-insert

the original board again just to help verify that the board is really

defective. Sometimes the act of changing a board can correct a plug

problem, and the board isn't actually at fault. IMPORTANT - before
sending a board back to the factory, ALWAYS try it in another KC to see
if it produces the same defective condition.

Each computer has two divisions -- Ch. 1 and Ch. 2. ALL Div "A" voices,

DIV "C", 32' Bass Reed and Chiff come through the Ch. 1 audio output, in

addition to all the red engraved voices. The Alterable voices can

sound through both audio systems in addition to all the non-red engraved

Div "B'" and ''C" voices.

Keeping (4) above in mind, always ISOLATE your problem by using the

f0110w1ng criteria: ]

A. Problems affecting the ENTIRE KC (both Ch 1 and Ch. 2 voices) are
usually related to Power Supply, MOS board or possibly DAC board
defects. Check Power Supply voltages first. See section 7. Clock
board problems ‘will affect the entire KC, but problems in this board
are rare. Static problems are usually related to MOS board mal-
functions.

B. Problems affecting ONE division such as all Ch. 1 or all Ch. 2 can
be anywhere from the MOS board on, but NOT Stopboard Array, Keyboard
Array or Clock Board. The division of Ch. 1 and Ch. 2 starts in the

MOS board and continues through the DAC, Bass Boost, and volume pedals.

See Section 6.
C. Problems affecting voices, especially groups of voices in patterns
such as 5 or 6 voices being either dead or on all the time, are

related to the Stopboard Array.
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D.  Problems affecting keys, especially groups of keys in patterns
!-" of six adjacent keys, or perhaps all C#'s and G's on the entire
E ) KC (example) are usually Keyboard Array problems. Percussion,
= sustain, CV and Transposer problems are also Keyboard Array related.
S Transposer problems can also be related to master clock tuning and
— pitch bender (See schem Model KC-IT Pitch Bender controls, Page 46).
- E. Problems affecting the Card Reader can be somewhat broken down

as follows: |

[ (1) ALL alterables are malfunctioning. This is usually incorrect
| 1 voltage on the reader lamps or a defective card reader unit.
[ The lamp voltage adjustment is on the main power supply. Usually
s | adjust for between 7 and 7-1/2 volts. A new reader can be
[ temporarily tried by holding it in your hand and transferring the

' plug. This should be done, however, in subdued room light.

J

CAUTION -- It is easy to put the plug on backwards. This does

B

no harm, but your clue is that the lights are not 1lit.

l

(2) Alterables of odd or even number malfunctioning usually indicates
a MOS board problem.

R

J

(3) Alterable problems which do not fit either of the above patterns -
suspect the Clock and Logic Board.

IV

6. Suggestions for isolating problems relating to channel of audio --

example, distortion in channel 1:

N

J

7 A. Reverse the audio output cables on the DAC board.

— (1) If the problem stays in the same speaker cabinet -- remember
| that Ch. 2 voices are now coming through the Ch. 1 amplifier --
then the problem will be in that amplifier or speaker. To go a
. step further, exchange the speaker output cables between the two
1 amplifiers. 1If the original speaker cabinet still produces
. distortion, you have a bad speaker. Replace the speaker
1 output cables to their original location.
—= (2) If by reversing the DAC board audio output cables the distortion
moves to the other cabinet, you know that the amplifiers and
- speakers are 0.K. Your problem will be either a defective DAC
. board or MOS board. Since in your backing up process the DAC
- is next in line, change it first. If that does not correct

your problem, change the MOS board.




(3) Memorize the simple rule "STAY, AHEAD -- CHANGE, BACK".
Explanation: When you reverse channels, if the problem
STAYS in the same Speaker, the problem is AHEAD of where you
made the change. If after reversing channels the problem
CHANGES to the other speaker, the problem is BACK from the

point where you reversed the channels.

e T aae. T e B mun B e S s

STAY AHEAD - CHANGE BACK CHANNEL ONE CHANNEL ONE
AMPLIFIER 2 SPEAKER
CHANNEL ONE T
MOS DAC
board > board
CHANNEL TWO
CHANNEL TWO CHANNEL TWO
AMPLIFIER > SPEAKER

POWER SUPPLY: This is a well-regulated supply (tolerating line variations

as low as 90 vac) which should present no problem unless a control is
inadvertently changed. All measurements can be taken between ground and the
appropriate terminal connections. Place your positive (red) lead on ground.
The -27, 45, -5 voltage levels should be precise and be set with a known
accurate meter. When setting up a new instrument for the first time, the
voltages should be checked and set, if necessary, as a matter of routine.
"ADJ. C.R." is the control for the card reader lamps. Operating range for the
card reader lamps is 6-8 vdc. The control is set in the middle at the

factory - about 7 volts. Should a card reader fail to program a card
correctly, the voltage should be adjusted until correct programming is
achieved. Notice that the voltage outputs for the lamps are independent of the

common ground: C.R. POS. and C.R. NEG. This is due to deriving the

available 10 volt potential from the -5 vdc and the +5 vdc.
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1 MOS BOARD DEFECT SYMPTOMS
J ,
- Dead KC - sometimes caused by defective or broken power transistor on clock
p— section of MOS board.
Crackling or breaking up with or without keys depressed. This symptom will
almost always be a MOS board.
-—
l Bee hive cipher when KC is turned on. No voices activated or keys depressed.
R | Always a MOS board.
T
9 Buzzy tones in either channel.
r?-
< Plays when keying but without any voices activated.
—ven
Will play only 6 notes at a time instead of 12. (Be sure you understand
processor assignment).
B | Overtones or extraneous harmonics in Ch. 1 or Ch. 2 voices. To verify use
i Sine Wave 2' and add Ch. 2. Vary the -27 control sllghtly to each side of 27
- to check for voltage sensitivity.
_ High frequency signal in audio after KC is on for a while -- gradually gets
- worse. Do not confuse with normal high pltched low-level sing which is
frequently evident in Ch. 1 audio system.
. Unstable percussion or sustain or distortion when using percussion or sustain.
] If there is any Sustain time evident at all, this means the Sustain oscillator
i 1s working and the problem will be on the MOS board. To check the Sustain
~ oscillator, use a VOM set on the 50V. A. C. scale. Take a reading between Ground
] and output (black and white twisted pair).
-3 Plays fine with only one note keyed, but distorts if more than one key is
depressed
|




Problems relating only to both the bass reed 32! Div. "C" voice and the Chiff.

Mixture distortion. Heard only on the pipe organ preset.

Alterable voice problems -- tone is slightly incorrect.

Alterables affect each other. 0dd or even numbers. Example: putting a
card on Alterable #1 will affect Alterable #3. If #1 Alterable affects #2
Alterable, or #3 affects #4, the problem will more likely be on the Clock &

Logic board.

No vibrato at all. Could also be broken wire or defective Tremulant oscillator

on the Keyboard Array. To check Tremulant oscillator, use a VOM set on the
50V. A. C. scale. Take a reading between Ground and the Collector of Q88
on the discrete Keyboard Array or Q22 on the IC type Array (also pin 2 of
Keyboard Array connector J5). If the oscillator is working, you will see a

consistent fluctuation of the meter needle.
Out of tune -- relative tuning unstable.

Frequency Distortion. To check, use Bagpipe 16' in Div. "C'" and play
octaves in the upper end of the keyboard. If defective, the tone will get

"mushy". This usually occurs only after the KC has been on for some time.

Some Transposer problems -- generally noticed as frequency distortion in
upper pitches when Transposer is in the 16' position. If the transposer does
not operate properly in a certain position, it could be caused by a problem
with the Transposer section of the Keyboard Array or dirty or misadjusted

transposer relay contacts.
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TROUBLE-SHOOTING CHECK LIST

A. Dead Condition - entire instrument:
Is A.C. input live?
Does pilot light come on?
Are ALL voltages normal?

Can you get hum from audio (finger on D.A.C.)?

1.
2
3
4
3 5. Are all boards tight and connectors clean?
6. Did you change: MOS? DAC? Clock § Logic? KBD Array? Stopbd Array?
7. Were the above substitutions known to be good?
8. Did you try a second set of boards?
9. Did you check for shorts between connector pins?

10. Is transposer possibly between positions?

- B. Dead Condition - only one channel:

¥ 1. Did you check for hum at DAC output to test amplifiers (finger on D.A.C.)?

2. Did you reverse DAC outputs?
3. Did you change DAC? MOS?
4

Did you check all audio connectors for shorts or opens?

C. Distortion:
Did you check all voltages?

How do you know meter is reliable?

———

Is the distortion in each channel?

Did you reverse DAC outputs?

1
2
3
4
, 5. Are amplifier settings correct?
6. Are amplifiers operating correctly?
7. Do you understand Digital overload?
8. Did you change MOS? DAC?
9. Did you check for A.C. on D.C. outputs?

10. Did you check individual speakers for distortion?

D. Stop Problems:
1. Did you inspect the stop switch?
2. Did you change the Stopboard Array?
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Did you change MOS board? _

Are affected stops those which are connected directly to the MOS
Board rather than to the Stopboard Array?

Did you check for broken wires?

Did you check preset diode matrix for multiple keying of voices

through a shorted diode?

E. Keying Problems:

1.

2
3
4.
5

What is pattern of problem?

Did you check the contacts (dirty, shorts, adjustment)?
Did you check the key switch diodes?

Did you check for broken wires or cold solder joints?

Did you change: Keyboard Array? MOS Board?

F. Card Reader Problems:

1.

2
3
4

9]

Which Alterables are affected?

Did you check CR lamp voltage? (7-1/2 volts, average)

Are ALL the lamps 1it?

Did you change: Card Reader? MOS Board? Clock & Logic Board?
Stopboard Array?

Did you check Alterable Voice Programmer switch (rotary)?

Did you check stop switch?

Does MOS Board have Alterable Chips (should total 22)7?

G. Preset Problems:

Set same combination manually and compare to Preset.

If manual combination works, problem is in Preset Circuit or Diode
Matrix.

Shorted diode on Control Tab switch:

Entire MANUAL Set-Up will be added to any PRESET involving the Control
Tab function with the shorted diode. No trouble will occur if all

Control Tabs are turned off.

o— e | g P ) Kl § g e e a r— e ] e ]
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4. Shorted diode on Matrix:

a.

Corresponding Control Tab will activate entire PRESET through
shorted diode.

Other PRESETS using the same function will activate entire PRESET
through shorted diode (two PRESETS will operate at the same time).

NOTE TO TECHNICIANS ON TERMINOLOGY - ALLEN ORGAN VS. RMI

Technicians already familiar with ALLEN ORGAN terminology will find some
differences in RMI terminology. Those not familiar with the ALLEN

terminology will find some references in the schematics that require
some explanation:

L.

References to the SWELL (SW) division of the organ in ALLEN
terms means DIVISION "C" on the KC.

References to the GREAT (GT) division of the organ in ALLEN
terms means DIVISION "B" on the KC.

References to the PEDAL (PED) division of the organ in ALLEN
terms means DIVISION "A" on the KC.

References to PIANO MODE in ALLEN terms means RMI PERC

(percussion). ALLEN term PERCUSSION normally means PIANO
MODE plus SUSTAIN MODE.




EARLY PRODUCTION (NON-MOTHER BOARD) WIRING HARNESS

RMI KC-II PLUG WIRING CHART

| Mgy Wiy Wby Sy

MOS/DAC MOS/STOP ARR. CLOCK/CARD READER MOS/KBD ARR.
J1 J2 J1 J4 J71 J8 RIBBON J1 Js
12 28 I o7 2 6 BROWN - ]
14 16 20 15 28  3/4 RED 4 6
| 16 12 22 21 SPARE ORANGE 5 13
1 70 40 24 22 16 8 YELLOW 6 5
.- 74 36 26 20 14 10 GREEN 7 14
28 19 12 12 BLUE 9 12
" 2 MOS/CLOCK 30 23 10 14 PURPLE 11 26
, J1 J71 32 17 8 16 GRAY 15 18
- 40 44 34 25 6 18 WHITE 17 20
| 42 40 36 26 4 20 BLACK 18 24
1 46 42 38 24 NC 25 BROWN (gnd) 19 27
= 48 32 45 28 200 22 RED 7y 95
: 61 17 47 11 NC 25 ORANGE (gnd) 23 19
I 65 19 E7l B 18 24 YELLOW 25 28
— 69 21 80 7 NC 25 GREEN (gnd) 27 17
71, 23 82 13 SWITCH: (see schem) 29 21
' 73 1 87 9 J71/24  BLUE 55 -2
-1 75 3 J71/27  PURPLE 37 4
_ 77 13 MOS/-27v J1/67  GRAY 39 10
I 79 11 el J1/63  WHITE 41 11
| gé 3 T J1/72  BLACK ! 43 22
. - 5
"
1 85 5 é? . 86 28
] =8, -1 SPARES - ORANGE
N DAC/CLOCK gg ! knca = . ,
- 72 J71 or further wiring information see:
g | ge Yl 8 "
; i m 1. PEDAL ASSEMBLY WIRING CHART
e 24 34 g - 2. STOPBOARD WIRING CHART
: . 32 36 = - 3. KEYING SYSTEM
E 3 4. SPECIFIC SCHEMATICS
- 5. POWER SUPPLY WIRING CHART
. PRESETS J/79 RMI KC-II POWER SUPPLY WIRING CHART
L___ SWITCH IN OUT MATRIX
y STRINGS 16 25 1 GROUND -27vde
3 ELECTRIC ORGAN 24 23 2 BLACK YELLOW
ORGAN § BELLS 22 21 3 J2/2  DAC 71727 CLOCK
- ORGAN & GUITAR 20 19 4 J71/31 CLOCK  Jg/a  sTOP
! HORN 18 17 5 J1/76 MOS J1/44 MOS
3 ELECTRIC PIANO 16 15 6 J4/18 STOP  Jn/aa paC
CLAV 14 13 7 J5/16 KBD 37/1  KBD
" JAZZ FLUTE/CLAV 12 11 8 J6/68 STOP  179/1 pRESET
" ALTO REC/HARPSI 10 9 9 J6/7  STOP svd
i BELLS 8 7 10 J7/67 KBD -5vdc EREEﬁ
| PIPE ORGAN 6 5 11 J7/2  KBD BLUE J1766 MOS
ECHO 4 3 12 J21/15 KBD J1/78 MOS Ji/
3 J8/25 READER J2/8  DAC J2/20  DAC
v J8/26 READER J71/28 crock  J71/41 CLOCK
! J8/28 READER J6/12 STOP J6/63  STOP
[_;: J6/60 STOP  J7/3  KBD J7/65  KED
I ALL SPARES - ORANGE




D=2

MOTHER BOARD

g : e '\I J’ ( Mos )
CUORRENT PRODUC-TIO! — e
Tl T PIOAS13 e )t J5-3
: 5 JF NG,
¥ 4 p——=J5-6
. ] 3 . 5 e 9S-13
. e L B e — o |5 -5
CABLE |P.c.anp. P\gd-—1 & =120
| . -z'rvm 8
t | 27K 9 b—a=us5-12
J104/P104 b 3 = 228
12 p——b=J2-28
13 NG
CHIFF (WHKITE) ] | {——tmii-8 14 pb—e=y2-16
GND. 2 GND., i85 p—>=J5-18
STACCATO FOOT SW. (WT)w{ 3 {———amJi-10 . 16 f——amuz-12
GND. (BLACK)=e—— 4 p— = GND. 17T = J5-20
BASE REED STOP (WT) ~a—{ 5 |——w=J{-59 N 18 p——w=Js-24
GND, —a——{ & ——®=GND. 19 p——a=g5-27
NC.| 7 p—=J1-80 20 p———u=J4-15
GND (BLACK)=a—— & |——o=GND. 21 jp—=J5-25
(y‘uaw N.C.1 9 IN.C 22 a2
=27V\ PurpLE 10 ~27V (J1-44,J2-44,J71-27) 23 f—e=J5-19
CHORUS V1B, STOP (WT)=a || f——= J]-33, J5-2 24 =422
ALT. SWITCH(BLU 12—t J7-24 25 p—=J5-23
SUSTRIN FOOT SW, (WT.) = 13 |—=J2I-3 SUST. 26 }——J4-20
JB-22 (RED) =—— |14 ——®=J7/-20 27 p—=ys5-11
SUSTAIN FOOT SW. (WT)==-{ 15 |—»=J2/-7 PERC. 28 p—-u4-19
J8-24 (YELLOW)=a— 16 {——=J7I-i8 29 p—>=J5-21
N.C.1 17 IN.C. 30 p—®= J4-23
J8-8 (YELLOW}—~e—T 18 [—>=J7I-/6 PIO4-43e——1 31 | - .
N.C.| 19 IN.C. 32 p—J4-11
J8-10 (GREEN) =——o{ 20 f——d=J7/-/4 PIO&-11 = 33 542 .
N.C| 27 {N.C. 27K 34 = J4-25
38-12 (BLUE) —e—ri 22 f—s=J7I-/2 =27V e AAA—] 35
N:C.y 23 IN.C. 36 p——=J4-26
J8-14(PURPLE) =ty 24 [——=J7/-/0 37 p——J5-4
(GREEN)+ 5V —e—— 25 |——= +5V (JI-64,J2-20,471-4!) 38 f——w=J4-24
J8-16(GRAY) ~&— 24 J71-8 39 p——»=J5-10 .
+ 5V | 27 —®=+5V 40 p—>=J71-44
J8-18 (WHITE] 28— J7/-6 41— J5-1}
_§ DIODE MATRIX |5 (WT) <t~ 29 le——p=J1-BB A7 T J71-90
JB-20(BLACK)—e—— 30 —=J7/-4 43 e J5-9
SWITCH(WRITE) =——t 3] (—=J1-63 -2TV ———d 44|
8- (BROW 32 J7-2 3 45 p——e=J4-28
AL SWITCH (GRAY) <t— 33 p——w=j1-67 { 46 f—a=JT-42
PITCH BEND. PED. (WT ) wt—{ 34 |——w=J7/-25 . 47 b= Jo-11
ALT, SW\TCH(BLACK)~e—— 35 ———J1-12 27K | 48 p——smJ-32
PITCH BEND ZERO VOLT(WT)| 36 t——= 7/-26 =TTV AN~ 49 | :
-5V Jg-3-4 (RED, BLUE) =#—~{ 37 |——=-5V < TK 50 p——s=5-22
VIBRATO (WHITE) =a— 38 {——w=7/-35 =27V - AAN— 51 by
-5V =*—{ 39 —’--SV(JI-7B,J2-E.) 27K 52 INC R
S — ’N.L. 40 |N.C. J-28 =77V~ AAN~ 53 L
; WT)=—t 4] =}~ .C.
ATTACK DECAY( N.c.| 42 se -zw-—r\z’,\KN—- gg e
SUSTAIN 0SC. (WT.) 43 Ji-31 P104-4| ~t——-] 54 :
N.CY 44 | N.C. 57 }—w=y4-5
" 21 - 1 58 INC.
| Sileatasi g b
I P04 -5 60 IN.C.
CABLE P.C. BRD, - Gl [—>=J7HI7
| - 62 |NC.
PI04-3 ~———————q &3
- 64 |N.C.
65 | J71-19
+5V - 46
Pi04 -33 —t————— &7
: 68 |N.C.
69 p——w=Jg71-21
70 p——s=j2-40
7 e J7)- 23
P104 - 35 ~t———i T2
73 p——=Jd7-i
M - J2-36
15 p——J7/-3
I 7%
= N 713
-sv-—-——_—-—— 78
: 2K 19 p—mg -1
N =
81 J-9
Pi04 -7 82 Ja-13
83 b= J7)-7
84 |N.C.
B85 o J7/-5
s 86 p—u J5-28
PlO4 anzn o
-2V 28

J2 (bAc)

-

NC.} 1 ) : .
2 '

I ds oA
= 4 4 : ARRAY)
NG44 3 :

g iy J4 ‘
PIO#+37-39 «§ Vi 8 o r
g 9 8 » 5 z
.NAC.{"‘ 10 N-C-{ B
‘ ~n 2 :
Ji= 16 m——a 12 o ¢ |
hod i . N.C.} 6 L
' N.c.{- s Ji-B0=-t—oi 7
i 1 N.C.f 8
JI5 14—y, 16 J1-87 ] q
Jie N.Cq 10 '
s b - T 1
T 2 N.C{ 12
okl S 1~ J1-82W——i} 13
q% N.C.] 14
M{— ! 3V 20eei 5
— 23 ey bt
J71-34 ~a—] g;_ s | :7
o 8
N.C. {-—l 26 popremsak |-
e - 3-2¢ =—01] 20
i 23 Ji-22 ——o 21
.l Ji~24=t— 22
s {- 29 J1-30—— 23
12 J1-38 —-—i 24
J71-36~— 32 aan 24
1% 36—y 2
N.c‘{—‘ b Ji~{ -——i 27
AW | Ji-45=e—o, 28
J1=74=e— 3¢
-~ 37
N.C. {—-_ 38
39
J1-10~e— 30
441
n.C {-— 42
—§43 1
-PlO4-10~2TV-u—T1 44
e
J71 (CLOCK)
J1-T3 —p—r |
P04 =32 et 2. (KEY BRD
Ji~ISe— 3
P104-30 P ARRAY) L
J1-85~t—d 5
i - 2B & e
Ji-@3~a—rord 7T
resee i - N.C. i
J1-B1 q J1-33 o 2
PIO4-24 0 Plo4-13,J1-2 —=—— 3 -
J1-79~—] 1] Hmmims -
[ 11" £y ¢ 20 Sa—— ] ) SN o £
whlanan b S-4=—oy 6
P04 - 20 -ttt 14 bt 16
' e N.C.| 8 !
PI04 ~ {8 =i & P - L
-6 ———dq 17 e 2
PLOA 16 o] 18 i
i s 11=9 i 12
PIOA-14 —a—— 0120 31-3 2
J16F = 2| “__,-q_- 13 ’
A N.C.{ I5 o
J1-71 ~a—ouof 23 .r—— 5
P104 12 e 24 - grverera
PI04 - 34 e 25 = szme—| 1
P164 - 36 <t} 26 i i
/% e e——— I —~— 20
-5V ey 28 s -
ne f 29 Jla i I
s J1-25 ——oy, 23
A J1-18 ~a——f 24 r
J1=48 i 32 e 2 ‘
. I b 111~ 26
s B o J =19 - 21 ‘ o
e . Ji-Bo=a——di 28
J2-32 —e— 36
N.C.§37 :
e
J1=42 —a—i 40 -
By 41
Ji-40o e 42
NC.fas ‘.
J1 -4 O ~a—r 44

(2 pray 1973 [Xet—
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&. JAZ2 FLOTE g J6-Y43 X
B. ViIBrATO T7-6l b 4%
. SHORT ATTACK JT-55 XX X
5 PERCUSSION (iano mose) JT6AX X RX
T, SUSTAIN J 163 X
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51. SPANGH TCmPET 16, JGo-24 X
L. BAG PIPE & T¢-30 XK
;:3. VIBRATO gg—gg (0
4. SHOR T ATTACK -
). PERCUSS (ON (Puo more)  37-00F XX XXX
0. SUSTAIN I?-066 X
I CH(FF J1- € X |
_ S PES00300awn~ [PRESET
3. CHOLU'S J5- 8 XXX EXXXXX;g MATR )X
9. ATIACK- DECAY VAR ABLE J1-5¢ X [ 2]
). STACCATO J1- 10 &




A A A e i I B A A e R i e )

1IN0YID 13S3¥d O'M
WiNd HEONMOTN

1 '00 NVOHO NITTY . -

1665-¥06 'ON A SSV
StSe—-12v "ON Quv08'3d : ; .

SNOISIAIY

. 906EN2 3YV SHOLSISNVYHL 1V (2

9000-2€2 34Y S30010_HIHIO 1TV
2pLYNI = b Ob og2e'82'v2 02 el '8 (1 ;g | ON

X1JLYW. 0L S104100 IINUQ . :
& L 9

v

k4] 1 o1 b 5 h £ T 1 SAILYW
: o _ ga%
/ AN N\ / N\ f / /
\n/ m/ \s ) " nd ) o’ ) 2 52 ' s2
e e e | o i it | Sttt/ T et I\ et ———eN\mmem e = N---N-—-62d
ﬁ y > 3 i’ > i
N XSt 5 nSi H$1 3 > 1y S S HSI 2 ASI S NS1S X! ¢
| Y sy EY Qj. ozue [21Y) -N..;. 269 [33°P2 ovy ¢ (2%
%3 v | ia e, L4 o I o L8 o 14 . Ll - (% k-
~ ™ N~ T.
2 nﬂau uﬂw o it 228" ) ocud »E8D 8eud rud Sved
w212 % 23 nuuw\ wzd IR P S A 7 sz 3 82 TR ) A RS A PERE i) ‘4 MM“ LaLEh 2
£ 9 oy vy 92y o8y vey 8¢
3%
[ - su s ¥ 5t ) ot Ml 1y, 1209, ‘it 624D . can L 8 o e -
<P fuew < ey OAﬂr n2w <D rew N | e TS <D | 2w n2zv auy
1o\ A7 Y o\ A 1 ey SA A 6w L\ AT g AT 10 1£11 o\ AT TR 60 " 120 144
01 o1 A0 %01 MO ! N0l %01 MOl HOt %01
) ﬁ it Y 44 o vy o ¢ Ay 1
n5%|, ¥ "o sho. =l a_zu% si8 nuzu%l a2 154 ] nnxu% seu anauﬁ L Soud 9vu0
s + - + + - -
SRR\ /. I /S SRR | S S |/ A [ S Vomm e e = e =y~ -6Ld
¥ 9 J o1 . 2 ”l .9 81 02 22 oo 82 92
o:uu—‘ NY9¥0 3did H ST nH “ISSYVH .uuz-oﬁ«m AVI) 31074 unq..H AV H ONVid u.EuudH zzo:m VLINO zcw&m $7738 NVOKO H NVONO u_xbu._um ﬂzEGH _
. 0JINGD . , | _
CQVL 031N - :

: . . . . ‘ AVIZY 12INY) QIWDLI0S OL




CR2 = 232-0006

CRL = INL742
CR6 = 232.0006
«=-CRB = INL742

CRIO = 232-0006
CR12 = INW742

CRLL * 232-0006— W=D T

\ VRl

CR16 = INL?l,z_\

CR18 = 232-0006 . o
CR20 = INh7h2
CR22 = 232-0006 & o

CR2L = INL7L2-—wr =D

CR26 = 232-0006— QL2

-8

CR28 = INL7L2. =Tl
GG —— o

CR30 = 23?-0006——7”-,,?;’

CR32 = INL7Li2 : Q16
CR3L = 2320006 -
i @8
CR36 = INL7L2 Sl

KBl

LLfOS/E

HUL Pt

i

JEWOE *0%d L

¥
G

ATeAassy

CR38 = 232-00/ —/;Q‘" 020
CRLO = INM
CRL42 = 232- Q22
CRUL = INL7L ———
CRU6 = 232-
"o
8n
=
P
»M) 5z
o)
b 25
nCo we
Jhee I \n\v).“
28

» 2H3906
« 2N3906
= 2N3906
= 2N3906
= 2N3906
= 2N3906
= 2N3906
= 2N3906

» 2N3906

2N3906

= 2N3906

CR3 = 232-0006
CR7 = 232-0006
CRLL = 232-0006
CRIS = 232-0006
CR19 = 232-0006
CR23 = 232-0006
CR27 = 2320006
CR31 = 232-0006
CR35 = 232-0006
CR39 = 232-0006

CRL3 = 232-0006

E-3

R2 = §,2K ~—
Rh = 15’!(--\\

STAND-OFF
R6 = 1,2K — ;
R8 = 15k |

R10 = 12K — |

R12 = 15K —

Rl « 1,26 —_ -
R16 = 15Kk — |

R18 = 1,2k—

R20 = 15K =
R22 = 1,2k— "
R2h = 15K —rA-"

R26 = 1,2K—i

R28 = 15K—T7

R30 =1, 2Kk —

R32 = 15K—T
R3h = 1,2k __A
R3S = 15x_/A
STAND-OFF — ]
R38 = 1,2k

—

=

RLO = 15K_/
R42 = 1,2

Rhl = 15¢

S
a cn s

Rl = 47K

QL = 283906

[ Q5 * 2N3906

T— @7 = 243906
*“ Q9 = 2N3906
A Qqu - 2N3906
—— Q13 = 2N3906

—— QL5 « 23906

Q17 = 283906

Q19 = 2N3906

Q21 = 2N3905

CR1 = 232-0006

2 — - g

RS = L7K

R9 = L7K

R13 = L7k

R17 = 47K

R21 = L7K

R25 = L7K

R29 = L7K

—— e

R33 = L7K

R37 = 47K

Rl = 47K

CRS = 232-0006
R7 = 10K
CR9 = 232-0006
R1l1 = 10K
CR13 = 232-0006
R15 = 10K
CR17 = 232~0006
R19 = 10K
CR21 = 232-0006
R23 = 10K
CR25 = 232.0006
H27 = 10K
CR29 = 232-0006
R31 = 10K
CR33 = 232-0006
R35 = 10K
CR37 = 232-0006
R39 = 10K
CRI1 = 232-0006
RL3 = 10K
CRLS = 232-0006

QNN TET AN
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MOS S.B. K.B.
BOARD ARRAY ARRAY
FUNCTTON BUS CONTINVES o GENERALS " J1 J6 97
h
%J SINE BASS 32 4-L-—»—-/-——--—--- ----------- - 47
- 51
| SUB GAMBA 32 P e 53
O | BASS REED 32 b mmme 59
' | SINE CHORUS 16 4P emmmmmm——e e 37
<<{ WALDHORN 16 ¢ ——————mmmmmcm————— 41
Z| WOOD CEARINET 16 P cmmmmmmccaae 35
2| Solo rrote 8 Ll o
=| JAZZ FLUTE R T T — 43
A.0.C, terms:
o] CH 1 O e el et 61 (PED TREM)
=| CH 2 CV 4B ——————mmemecm e 57 (GT TREM)
| CH 2 ADD CHANNEL $—pb— ————===mmcmcccmccccacccacnee 4 (GT-PED NAT)
w| CH 1-2 PERCUSSION $——" " mmmmccc e ccmcccemaem C 47 (GT PIANO MODE)
= - 62 (PED PIANO MODE)
| CH 1-2 SUSTAIN $—Pp— —————mmmmemee e ——aaee - 63 (PED SUSTAIN)
= - 64 (GT SUSTAIN).
Z| LINEAR SAWTOOTH 16 4—B— ————==mmmmmmem—ane 18
S| FRENCH HORN 16 p—Pb—" ———————mmmmmmmmmemae 23
i | CORNOPEAN REED 16 ¢—pp—" ————===mcccmccaa- 21
o | ELECTRIC PIANO 16 ¢ mmmmmmmmmaeee 33
R = e 2% (611 o)
S| 16th PULSE - ——— e -
A - 40 (CH 1 ONLY)
Z| ALTERABLE VOICE #1 ¢—pp—" = mmmmmmmcomnnn 19
S| ALTERABLE VOICE #2 ¢—pb—" - mmmmmmccaaea- 29
CH 2 CHIFF CF ¢—Wp— == 8 A.0.C. terms:
CH 2 CV P emmmmmmmmmmem e 59 (SW TREM)
o| CH 1 CANCEL  (NC) p—pte—pp——mmmmmmmcmce e 58 (SW-PED SYN)
=| CH 2 ADD CHANNEL ¢—Pp—""mmmcccmcceccccmcccee—————— 6 (SW-PED NAT)
os| CH 2 PERCUSSION  $—Pp—" "———mccccmcmmcccmccmccc—aeae 49 (SW PIANO MODE)
sl CH 2 SUSTAIN P mmmmmmmmme—cccccmce e 66 (SW SUSTAIN MODE)
Z| SPANISH TRUMPET 16 $—pb—" ———mmmmmmc—em—a- 24
—,| BAGPIPE 16 ¢—Pp— ———mmmmmmm———— 20
Wl JAW HARP 16 g—Pb— e 26
Z| 32nd PULSE 16 p—pp—"—————mmmmmmmmee - gg
= -
SINE HAVE 5 1/3 $—Pb—1 ————=memmmcmceae- 44
N T [ 20 (wzaeo)
S| SINE WAVE 2 Pt e 28 %CH 13
- T e ————— 52 (CH 2
Zl SINE WAVE 1 3/5 ¢t ———mmmmmmmeemeas -46
= e e I T T T T T 48
ALTERABLE VOICE #3 "o mmmmemmm— - 32
ALTERABLE VOICE #4 ¢— b —ccmmmmcmmanas 22
STOPBOARD CANCEL g | STOPBOARD WIRING CHART
RELAY -7 =
{rewm PRESET CIRCOIT

(continued on E-5)
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FUNCTION

CHORUS/VIBRATO (NC)
TRANSPOSE 16’
8l

ATTACK SHORT  (NC)

-

|
wi

L

GENERALS

ATTACK/DECAY
VARIABLE
FOOT SWITCH SUSTAIN

-

ADD MANUAL

-

-

—

)

L

1

-

"

S

1

-

Lo L

J

BUS CONTINUES To SToPROARD Ji J7

MOS K.B.
OARD ARRAY
Js

\

< 1 2 (stops VIBRATOs)

............. 46 (down 7
] S N (- 56 §n3¥2a1§

------------------ TRANSPOSE RELAY

PERC

- 53 (DIV C - swell) ¢ FAST ATTACK

% IR E - 51 (DIV B - great)
- 55 (DIV A - pedal)

T0 PIN'C"
of PEDAL PLUG

STOPBOARD WIRING CHART (contd)

J



E-6

STOPBOARD ARRAY TROUBLESHOOTING CHART

Totally dead board. Shorted Q25 to Q29.

P e . T, |

Voices cipher, one Horizontal row. Shorted Q7 to Ql1.
Open Q20 to Q24.
Open Q25 to Q29.

Ry

Voices cipher, one Vertical row. Open Q12 to Q19.

Voices cipher, four Vertical rows. Shorted Q1 or Q2. g

Voices cipher, two Vertical rows. Shorted Q3 to Q6. [

One voice ciphers. Open diode for that voice.

One Horizontal row works, but any Open Q7 to Ql1. ’
voice in that row, when on will Shorted Q20 to Q24. -

allow its Vertical row to also work.

.

One Vertical row works, but any Shorted Q12 to Q19.
voice in that row, when on, will
allow its Horizontal row to also
work.

—

-

One voice, when on, turns on all the Shorted diode for that voice.
other voices in its Horizontal row.

§ e

Four Vertical rows are decad. = Open Q1 or Q2 for the four rows

that do work. I
Six Vertical rows are dead. Open Q3 to Q6 for the two rows

that do work.

NOTE: Cipher = Voice unintentionally ''on"
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ALL SWITCHES ARE:
: SPST 4903-2065
ALL DIODES ARE: .
” 300 mA, 50V,

4 232-0006

i1J7  KEYBOARD ARRAY
& :33 CONNECTOR
Cgl P |
s S
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e e A
—P+—e i
e
ol < !
Al Bl !
alfi b " :
B 1 ' :
p t
R
D2 < l '
ra <o SN
F2 *N——': i
.yL#L/_»!_AI“<'32
G 2 D' {
Gl <IN i
i 3 <5 SN
B 2 __”__‘. s
4 !
ol s
D3 | !
k3 N :
—p—ae :
u mw SR
>
4»—’:-‘1—1/—)[———-4‘—“%30
G 3 », 1
e
af3 < " i
B3 : i
Hi—p o
D4 _—
k4 <D
S“ —pl—a J21  KEYBOARD ARRAY
: #4 —pi—e . CONNECTOR
clla_ __NF" i
An4 — ’I & :
Af4 ___»,_ﬁ_‘, :
e S | |
6 C5 — P %
cls B |26
D5 < 'L '
ofs !
B M1 :
Teen < B
el
als < l !
i
P G
! KEYING SYSTEM
85 ! FOR RMI
LE6 _— (24 KEYBOARD COMPUTER
012-0077
ROCKY MOUNT_INSTRUMENTS
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RMI_KC-II PEDAL ASSEMBLY WIRING

BOARD PEDAL PEDAL CABLE
FUNCTION PLUG/PIN PLUG/PIN WIRE SCHEMATIC
]
SUSTAIN-PERC switch com, C- 1-C yellow o—
: . N.O.
gnd S- E -S black e— -
normal xpose relay P- 1P black eo—
i 3 1 1. meg 10%70g
PITCH BENDER J71/25 N- 1 =N red -~ B type
i 204 1015
depressed Xpose relay T- E -T green o—
- R- 1 -R black e—:==
sustain H || SimSEnE 1 meg 10%1og
ATTACK-DECAY oscillator A- 1 -A white e—02W1 >< AB type
board ! I ? 204-1015
(see schematic) G- 1 -G shield i
CHANNEL 2 > L- 1 -L shield Fdm.
VOLUME g : = e 250k audio
s = K- E K center ¢— "1 —>< AB type
g g) .: :]:__ P 204-1014
iaa] 1
2 = He | -H sh 1d e
CHANNEL 1-2 e =) - 1+ =H shie X
VOLUME B 2 5 T 250k audio
aﬁ J=- ! =J center e— - —>< AB type
i I 204-1014
: = OPEN- FuLL
¥
VIBRATO J71/35 Fe 1 -F red 4 e CUt-off
| i AN switch
i ! s
i off | ] l.meg lin
g 204-11,030
! 220 K & FuLL ©
& - Clarostat
J21/13 E- 1 -B orange o § € aros
STACCATO J1/10 D- 1 -D white push on
i o -] push off
gnd (independent) S- E -5  brown
sustain ! push on
LATCH oscﬂ]ator} M- 1 =M green = _l push off
board i
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CARD READER CHECK

First check the lamp voltage to make sure your problem is not simply a voltage adjustment.
This reading must be taken on the power supply between -"CR LAMP POS. AND NEG." Each card
reader has a tag attached which indicates the proper lamp voltage range for that particular
reader. As a general rule it is best to set the voltage toward the high end of the range.

Use a VOM set on 10 V.D.C. scale. If meter is not equipped with polarity reversing switch,
put red lead on ground.

1. Apply black lead to Point (B) of Section 12. Move caxd in and out, Voltage should
drop approximately 4/10 V., (from 5 V.) when inserting the card. Repeat the same pro-
cedure on each section. All sections should have the same amount of drop. If one
section has less drop, visually check the #8640 lamp for that section. If the brilliance
appears less than adjacent lamps, replace the lamp and check (B} again. If the lamp
brilliance appears normal, replace the Photo Sensitive Transistor MRD150. See the
drawing below for polarity of MRD150.

2. Apply black lead to Point (C) of Section 12. Without card inserted, Point (C) should
read 0 volts., When card is inserted, the voltage should go to -5. As card is noved
in, this shift will occur as every card hole passes over the MRD150. The voltage must
go to zero one way and -5 V, the other. If either voltage is off, change the 2N5172
for that section.

Note: If Sections 8, 9 or 12 are defective, the card reader will be inoperative. If any
section from 0 through 6 is defective, the card reader will work; but the tones
will not be correct.

A card reader problem can also be in the Clock & Logic board or the MOS board.

CLOCK & LOGIC [

l BOARD
SEGMENT OF Fl l JU2YH A
J8 CONNECTOR & Wik : v 3 O T
) e Ji y , .
| TN '
: { PR B (‘ : J1-67 GREY
: I Ji-63 WHITE
—sv. | : ,
. l | |
|
—<»<:) ) l 1 -27V. PURPLE
2N5172 _ | ALL K J4-27
& , |
PART NO. l |
231-0001-01 [ §47oo | _/e
ALTERABLE
| SELECTOR SWITCH
IS |
Zéf ‘ ) BLUE
§ 100 K L. B . S, RS -
LAMP 8640 I
—a8vV, @ . PART NO. 290-0520 2?\,5”20
PHOTO TRANSISTOR . sy AN IHER. ’
MRDI50 N x_/\ ‘ ‘
PART NO. 234-000! N Tawe pos. '
’ @ -5V,
—5V. .
: & ; ENLARGED VIEW OF TOP
PHYSICAL LAYOUT OF OF "PHOTO TRANSISTOR MRDISO

ONE SECTION OF CARD
READER PR C. BOARD e
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