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RHODES EK-10 OPERATION

The RHODES EK-10 is actually an extension of the standard
RHODES piano.

Figure 1. There are six ribbon cables which carry the signals
from each separate pickup to the six circuit boards that are
mounted on a frame (removed in this photo) above the Tone

Bars. These are identical to the pickups and tone bars on a
standard RHODES, except for the addition of shields between

the pickups. Also shown are the two electronic chassis
mounted to the back of the Namerail. The left chassis contains
the Filter/Output mixing printed circuit board, the right
chassis contains the Tuning/Waveform select printed circuit
board (PCB).
Ribbon Cable
Ribbon Cable
Ribbon Cable
Ribbon Cable

Ribbon Cable
Ribbon Cable

carries signals from all E's and F's.
carries signals from all F#'s and G's.
carries signals from all G#'s and A's.
carries signals from all A#'s and B's.
carries signals from all C's and C#'s.
carries signals from all D's and D#'s.
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Figure 1. Left and Right Electronic Chassis on Namerail
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The six Ribbon Cables shown in Figure 1 are mounted to their
appropriate circuit boards by means of Molex plugs. Along the
front of the board are mounted six more plugs. These carry
signals from a top octave generator located at C (see details
at Figure 2). These six circuit boards create DC control
voltages from the envelopes of the signal from the pickups
(separately for every note), and use the control voltages to
control the loudness of the signals from the Top Octave
Generator. The resulting envelope controlled electronic wave-
forms are sent to the Filter/Output Mixing PCB (on the Namerail,
left side) on ribbon cable D. This twelve wire cable also
supplies *15 volt power to the six detector/modulator PCB's

and carries the unmodified signal from the pickups to the Name-

rail for the normal RHODES sound.

Figure 2. Hinged Tray
Holding Six Circuit Boards Mounted at Points A and B
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GENERAL TROUBLE SHOOTING GUIDE
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The following pages describe some of the
possible symptoms that may occur, and
describes their causes.

They should help locate the circuit board,
or assembly, which may be the probable
source of a particular problem.

When the area causing the problem has been
determined, refer to the following pages
of this manual for detailed circuit

descriptions.
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TROUBLE SHOOTING GUIDE

IF:
ONE NOTE IS COMPLETELY MISSING -~ (SILENT)

The pickup for that note is open, or the wiring or connector
from that note to the detector/modulator board is open. Check
the ribbon cable to Pl on the appropriate board, especially.

ONE NOTE IS MISSING ELECTRONIC VOICE, RHODES SIGNAL OK -

The op-amp on the detector/modulator board, or the parts
associated with that channel (see detector/mcdulator circuit
description) is bad. The first G below middle C, for example,
would be channel 4 on the second detector/modulator board £rom
the left.

ONE NOTE MISSING ONE HARMONIC ON ELECTRONIC VOICES -

Check resistors R101-112, R201-212, R301-312, and dividers
Ul-U6 on the appropriate detector/modulator board. If the
fundamental for the G below middle C was missing, the suspect
components would be R304 and Ul,

ALL NOTES OF ONE NAME (ALL G's FOR EXAMPLE) MISSING ONE
HARMONIC -

Check the divider that creates those harmonics, and make sure
it has a clock input from the top octave generator {on Pin 1

of Ul-U6), and that Pin 2 of Ul-U6é goes low when the appropriate
green button on the front panel is pushed. If all the D#'s
were missing their 4th harmonic, for example, Ul on the
detector/modulator board #6 {(on the far right) would be the cne
to check.

ALL NOTES OF ONE NAME, ELECTRONIC VOICE COMPLETELY MISSING,
RHODES SIGNAL FOR THOSE NOTES OK -

The most likely cause is that there is no signal from the top
octave generator to the dividers for that note. The top octave
generator IC could be bad for just one of is 12 outputs (not
too likely), or there might be a short or open in the shielded
wire or c¢onnectors from the top octave generator circuit board
to the detector/modulator circuit board.

ONE ADJACENT PAIR OF NOTES MISSING ELECTRONIC VOICES -
Probably a bad connector at P2 {(the long ribbon cable running
down the center of the detector/modulater PCB's) on the board

for those two notes.
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RHODES SIGNAL FOR TW(Q ADJACENT NOTES MISSING FOR ALL PAIRS
EITHER ABOVE OR BELOW KEYBOARD SPLIT POINT, ELECTRONIC
VOICES QK -

Check Q4 or Q5 and associated parts, or their connection to
the ribbon cable at P2, on the detector/modulator board for
those two notes.

ONE NOTE STUCK ON OR LEAKING THROUGH SLIGHTLY -

Check the 'channel' on the detector/modulator PCB for that
note, as described in the detailed circuit description.

ALL ELECTRONIC VOICES LEAKING THROUGH SLIGHTLY -

Check the ground wire from the pickup rail (screwed into foil
tape at left rear of piano) to the Namerail, (to ground lug
at one of the two Namerail mounting screws).

HUM AT A MODERATE LEVEL AT THE OUTPUT, EK-10 OTHERWISE
WORKING -

Bad requlator or filter cap on power supply PCB (ripple should
be less than 50 mV peak-to-peak) DC supply should be +14-16
volts.

HUM, MODERATE TO SEVERE ONLY ON RHODES (HUM IS NORMALLY ABOUT
EQUAL IN LOUDNESS TO THE NORMAL WHITE NOISE BACKGROUND HISS) -

This problem may be caused by the uninsulateé ground wire that
zig-zags back and forth on the pickups, if it touches cne of
the shields AND that particular shield is touching the aluminum
arm that the pickup is mounted to. This causes a ground 1oop.
To cure this problem, tilt back the electronic frame, and, one
pickup at a time, make sure the zig-zag ground wire is not
touching the shield. When and if you find that the hum
suddenly stops when you move the wire out of contact with a
particular shield, insulate the ground wire at that peint to
prevent the problem from recccuring.

The shields are not supposed to be grounded to the support
arms, and the clearance is small only on very early EK-10's.

ALIL, RHODES NOTES MISSING, OR MISSING JUST ABCVE OR BELOW SPLIT,
ELECTRONIC VOICES OK -

Check the connection of the ribbon cable to P9 (at the far left
side of the Namerail) on the filter/output mixing PCB. Check
the connections of the split switch and RHODES main bass level
controls to the PCB, and U3 and U5 on the filter/cutput mixing
PCB.,



ALL ELECTRONIC VOQICES MISSING, RHODES SQOUND OK -
This could be caused by:

No master tuning cleock from the oscillator on the tuning/
waveform select PCB.

Bad connection frem the oscillator to the top octave
generator PCB.

Bad top octave generator chip.

No power to top octave generator PCB due to a bad
connection in the wire harness.

Jumper from E50 to E51 on the filter output mixing PCB
is open. (If this connection is open, there will still
be a signal at the volume pedal jack on the rear panel}.
A short in the shielded cable from P10, Pin 1 on the
filter/output mixing PCB will shut off all electronic
voices.

U4B might be bad,

NC OUTPUT AT ALL, ON RHODES OR ELECTRONIC VOICES -

This could be caused by:

No AC power to EK-10, Check to see that AC switch is
lighted.

Fuse blown. (To reduce the risk of fire, replace only
with same type and rating.)

Bad power supply (transformer, diodes CR1-4, Cl, and C2,
Q1 and Q2).

Wire harness unplugged from power supply PCB at P2 or
transformer unplugged from power supply PCB.

Broken or shorted wiring from filter/output mixing PCB
to output jack on rear panel.

Bad IC, U4A on filter output mixing PCB.
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Figure 4. Top Octave Generator

Figure 5. Ribbon Cable Carrying Signals from the Harp
(See Figure 1, Ribbon Cables 1, 2, 3, 4, 5, & 6)



CIRCUIT DESCRIPTION - TOP OCTAVE GENERATOR

In Figure 4 all of the even numbered pins of P4 and P5 are
ground (#2, 4, 6, thru 14).

Pin 1 on P4 is the input signal to the Top Octave Generator
Chip. This signal is a square wave, alternating between 0 and
+14, *1 volts, at a freguency of less than 1.19 MHz to more
than 4.759 Mhz, depending on the tuning controls. When the
electronic voices are tuned to the same pitch as the RHODES,
this signal will be 2.3795 MHz. The rise and fall time of this
square wave must be less than 35 nanoseconds for proper
operation of the Top Octave Generator. This signal, ground,
and +15V power {on Pin 3 of P4) come from the tuning/waveform
select PCB. The ground for the Master Tuning Oscillator, the
Top Octave Generator, and all of the divider IC's on the six
detector/modulator PCB's (Figure 2) are common, and are kept
on a separate return wire to the power supply PCB from the
analog signal ground. This prevents crosstalk (from the
constantly running oscillators) into the straight RHODES sound.
All of the other odd numbered pins on P4 and P5 carry the 12
outputs from the Top Octave Generator to the dividers on the
detector/modulator PCB's as labeled on the detail photograph
These outpus are also square waves, 0 to +14, +1V. The outputs

are at the following frequencies when the input is 2.3795 MHz:

E . .+ o ¢ o o o ¢« o« . « b276 Hz
P ..o v o+ . « . . 5585 Hz
P#. . « « « « v &« + + + . 5919 Hz
G . .« ¢ o v ¢ . o . . . B278 Hz
G#. . . . . . . . . . . . 6647 Hz
A . . . . . .+ .« 4 « . 7040 H=z



7459 Hz

7905 Hz

.

8379 Hz

8879 Hz

.

9405 Hz

9956 Hz

-

— | 1=

—

Circuitry Detail

Figure 6.
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CIRCUIT DESCRIPTION - DETECTOR/MODULATOR PCB

Figure 6 shows a detail of the circuitry on each of the circuit
boards shown in Figure 2. Signals from the pickups enter at
point A. Signals from the Top Octave Generator enter at point
B.

Assuming this to be circuit board 1, then the signals coming
in at A will be six E's and six F's.

Each Detector/Modulator PCB is split roughly in half, with the
circuits on the left {dividers U4-6 and op=-amps uld7-112) for
the E notes (on board 1} and the circuits on the right (Ul1-3
and Ul0l-106) for the next higher note (F in this case). Each
note from the pickups has an identical circuit channel; and the
part numbers on most parts contain the channel number. For
example, R901 is R9 on channel 1, R912 is in the same circuit
position on channel 12, Parts with short numbers such as C10
or U6, are used outside of the 12 identical channels,

Input signals from the pickups (on connector A, which is P1 on
the schematics) are split two ways.

The signal is sent through mixing resistors R401-412 to Q4 or
Q5. The amplified signal from Q4 (for notes above the split
peint) or from Q5 {(for notes below the split point) are sent,
respectively to Pin 9 and 11 on connector C {labeled P2 on
schematic and PCR}.

Nermal voltage level from a pickup is about 500 millivolts
peak—to;peak, depending on how hard the key is struck, and

on the pitch, timbre adjustments, and distance of the pickup
from the tine.

There is no apparent output on the collectors of Q4 or §5,
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because they are connected directly (through DC blocking caps
Cc10 and C11) to the inverting input of op-amps on the fiiter
output mixing PCB. The DC voltage on the collectors of Q4 and
05 is about +1 volt, *0.5 volt.

Cl3 and Cl4 prevent radio signals from being amplified and
detected by these transistors. They do not affect the treble
response for the RHODES signal.

The signal from each of the pickups is also sent to an active
rectifier and amplifier formed by half of each dual op-amp
U101-112, and diodes CR101-112 and CR201-212. The channels
are arranged in order of pitch, high pitches on the right.

Por circuit board 1 on Figure 6, Ul0L is the highest "F" note
on the piano, Ul02 is the next to highest, etc., down to ULO6,
which is the lowest "F" on the piano. Ul07 is the highest "E"
note, Ull2 the lowest.

NOTE: THERE IS AN ERROR ON EARLY COPIES OF THE SCHEMATICS
FOR THE DETECTOR/MODULATOR BOARDS. THE PIN NUMBERS FOR THE
TWO HALVES OF DUAL OP-AMP Ul01-Ull2Z WERE REVERSED. THE

CORRECT NUMBERING IS:

Pin 1 - To Junction of CR301-312 & CR401-412
Pin 2 - To Junction of R701-712 & RB01-812
Pin 3 - To Bias Voltage 'VB'

Pin 4 - To =14V

Pin 5 - To Ground

Pin 6 - To Junction of C201-212 & CRrR101-112
Pin 7 - To Junction of CR101-112 & CR201-212
Pin 8 - To +14V

When a note is struck, the rectifier creates a DC voltage of
-12 volts maximum on C301-312 that corresponds to the loudness
of the RHODES tone. The voltage on €301 when the tine is not
vibrating should be less than #10 millivolts. If it is not,
the note for that channel may play continucusly. If the
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voltage is »10 mV Cl01-112 could be leaky, Ul01-112 might have
excessive offset voltage, or contamination on the surface of
the PCB may be allowing current to flow from power supply
traces to the sensitive inverting input (Pin 6 of the op-amp).
If replacing parts does not cure the offset, wash the board on
both sides with hot water and dry thoroughly. It may be
necegsary to use distilled water if the tap water in your area
contains a lot of minerals.

This DC control voltage is sent through R701-712 to the other
half of the dual op-amp, where it controls the peak-to-peak
amplitude of square waves coming from dividers Ul-U6. When
all the dividers are turned off (push button on right side of
Namerail all black) the output from the modulator (junction of
CR401-412 and R901-912) is just the inverse of the voltage on
C301-312, so, if voltage on C301 is -6.0 volts, the voltage
on the junction of CR40l and R901 should be 46.0 #0.2 volts.
When the dividers are turned on, their outputs force the
output of the modulator back down to, but not below {because
of diodes CR301-312 and CR401-412) ground. Thus, a signal
with a peak-to-peak voltage equal to the DC voltage on C301-
312, appears at the junction of CR401-412 and R901-912,

These amplitude modulated square waves are combined by pairs
onto six lines on the center ribbon cable, Pin 3 carries the
signal from the twelve highest notes on the piano (E to D#,

no electronics on the highest E). Pin 4, the next highest
octave, et¢., down to Pin 8, which is the line that carries
the signal from the lowest twelve notes on the piano to the

filter circuits on the Namerail.
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There are not visible signals on these lines; they are connected
directly to the inverting inputs of the op-amps on the filter/
output mixing PCB, and are therefore at virtual ground.

When the tine is not vibrating but the dividers are on (DC
voltage on €301-312 less than +19 mv), there should be no signal
{oVvDC and OVAC) at the junction of CR301-312 and R901-912.

If there is a signal leaking through, diodes CR301-312 or CR401-
412 could be leaky, C401-412 might be open (NOTE: this capacitor
has been changed to 47pf - early schematics show 22pf), the
op-amp could have excessive offset, or the surface of the
circuit board could be contaminated (wash as noted above if
necessary}. To check the offset of this half of the dual op-
amp measure the voltage on Pins 2 and 3. Pin 3 is hooked to a
small negative bias voltage (-8 mV) and Pin 2 must be -8 6 mV
{-2 to -14 mV}. Normal leakage signal is less than 200 micro-
volts peak-to-peak (about 50pV RMS). Each channel is supplied
with three square waves from the dividers Ul-U6é. Each

square wave of the three that are sent to a channel comes from
a different counter. For the E notes the fundamental comes
from U6, the second harmonic from U5, and the fourth harmonic
from U4. For the right half of the board (F notes in this

case) the Fundamentals are created by U3, the second harmonics
by U2, and the fourth harmonics by Ul.

These dividers are turned on or off by CMOS logic levels
applied to Pin 2 on each divider. A high level (+14V} turns
the divider off and sets all outputs at ground. A low level

on this pin (<1Vv) allows the dividers to run. Q1 and Q2

clamp the dividers input to ground on Ul and U4 when the

fourth harmonic is turaned off. These input signals are
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used as the fourth harmonics for the highest octave,

These on/off controls come from the green switches on the right
side of the Namerail. Each button corresponds to one harmonic
and controls all U6 and U3, or U5 and U2, or U4 and Ul. However,
when any one of these buttons is pushed, all of the counters on
all six detector/modulator boards are momentarily shut off by

a positive pulse from a one shot IC on the tuning waveform
select PCB (about 10 milliseconds long). This synchronizes

all the counters, by allowing all of them to restart at the

instant the pulse ends.

CIRCUIT DESCRIPTION - FILTER/OUTPUT MIXING PCB

The Filter/Output Mixing circuit (Figure 1} on the left side
of the Namerail is where all of the outputs from the detector/
modulator PCB's are combined.
Problems in this area will generally result in a malfunction
that affects many notes. Likely symptoms include:
One octave of one electronic voice bad.
All notes of one electronic voice bad.
All notes of one voice bad only above or below split.
RHCODES not working, electronic voices OK.
Filter not working, for one electronic voice,
Electronic voice working, RHODES not, etc.
If the problem affects all notes of the same name (all A's or
all C#'s for example), the problem is probably on the detector/
modulator board for those notes, on the top octave generator
board, in the wire harness, or in one of the connectors, not
on the Filter/Output PCB.
The only unusual circuits in the Filter/Output Mixing PCB are

the low pass filters for the electronic voices.

=-15-



There are six identically arranged circuits, one for each
octave (E to D#). Each circuit has two signal paths, one for
each electronic voice, Elec 1 and Elec2.

As onthe detector/modulator PCB's, component part numbers
include the circuit number. Parts for the filter for the
highest octave end in 01, for the lowest, 06. In the following
paragraph, X will stand for 1-6.

The signals from the detector/modulator PCB's are mixed by
Ul0XB. R10X does not affect the gain of this stage, it is for
RF suppression. The output from ULOXB is split two ways, one
path is through the filter for the voice labeled Elec 1 on the
Namerail, the other path is through the fiiter for the voice
labeled Elec 2.

Both filters are adjustable two-pole low pass filters, with
fixed high pass cutoffs, but the filter for Elec 2 has higher
cutoff frequencies.

The low pass cutoff frequency of these filters is controlled
by varying the duty cycle of a high frequency gating signal
applied to analog switches in series with R40X, R60X, R120X,
and R130X. When the duty cycle of the pulse applied teo point
A on the schematic (Pins 5 and 13 of U20X) is 10%, the
effective value of R40X and R60X is ten times the actual

value of those resistors, and when the duty cycle is 2%, their
effective wvalue is fifty times their actual value. Switches
are on when the voltage at point A or B is high, open if the
voltage is low.

The duty cycle can be controlled from approximately 2% to
100%. The analeg switches (U20X) will only handle signals

from 0 to +15 volts, so the average level of the signal after
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C20X and C60X is raised to +7.5 volts by bias resistors R30X
and R100X. This BC offset is removed at the output of U30X,

A and B by C50X and C90X. Everywhere else on this PCB the
audio signal is centered on ground.

The duty cycle of the pulse is controlled by varying the on
time of the two halves of dual one shot U6A and B. Q5 and 06
are variable current sources to the timing capacitors for the
one shots. The Elec 1 filter control varies the DC control
voltage for 05, Elec 2 filter control varies the DC control
voltage for Q6. The one shots are triggered by a clock signal
from the tuning oscillator. The tuning signal {approximately
1-5 MHz) is the same as the signal sent to the Top Octave
Generator. U7 divides the frequency of this signal by 64,
vielding a clock rate that is about 38 KHz at the center of
the tuning range.

This method of filter cutoff control results in good tracking
of the six filters since the relative differences in their
rolloff points are set by fixed components (1% resistors and
10% capacitors), and the same (variable) duty cycle is applied
to all the filters. The filters also automatically track the
tuning control - when the pitch is raised, the cutoff frequency
at the filters alsc is raised a proportional amount. The
twelve outputs from the six filters are combined in UlA and B,
and U2A and B. These op-amps alsgso provide additional fixed
low-pass filtering.

U3A and B are the summing amp/low-pass filters for the straight
RHODES sound.

When the keyboard is split (by S1A-D), signals pass through

both the A and B sections of dual op-amps Ul-3, when the
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keyboard is normal, only Ula, U2A, and U3B are used.

The remainder of the circuits are normal amplifier and mixing
stages. The point labeled "Volume Pedal"™ on the schematic
goes to a %" phone jack on the real panel. A variable resistor
to ground at this point (0-25KQ) provides level control of hoth
electronic voices, without affecting the normal RHODES sound.
There is normally a jumper wire (with connectors) between

E50 and E51. TIf this jumper is removed, the electreonic voices
will not be mixed with the normal RHODES sound at the output.
The Volume Pedal Jack can then be used as an cutput for the
electronic voices, allowing separate amplification of the
normal RHODES sound and the electronic voices. However, the
Master Volume will not affect the level of the signal at the
Volume Pedal Jack. Alternatively, E50 can be connected to E52.
This will pass the electronic voices through the RHODES tone
(bass and treble) contrcl circuits, so that those controls
will also affect the electronic sounds.

Connections are the most likely cause for any malfunction in
the Pilter/Mixing PCB. There are connectors from the slide
pots and split switch to the points labeled E1 - ES2 on the
PCB., These are push-on connectors, crimped to wires. If they
become loose, the receptacle on the wire from the contreol can
be slightly squeezed shut to make it a tighter fit on the pin
soldered to the circuit board.

Note that normal operation requires the clock signal from the
tuning/waveform select PCB. If the clock is not present, the
analog switches (U20X) will never be turned on, and no signal

will pass through the filters.
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Below is a list of the controls:

R3 - Elec 1 Main Level
R5 -~ Elec 2 Main Level
RB - RHODES Main Level

R11l - Elec 1 Bass Level
R13 -~ Elec 2 Bass Level
R16 - RHODES Bass Level
R31 - RHODES Tone - Bass
R34 - RHODES Tone -~ Treble
R42 - Filter Elec 1

R46 - Filter Elec 2

R47 - Master Volume

CIRCUIT DESCRIPTION - TUNING/WAVEFORM SELECT PCB

The Tuning Waveform Select clrcuit (see Figure 1)} generates

the high frequency master tuning clock {approximately 1-5 MHz),
and sends on/cff control signals to the divider IC's on the
detector/modulator PCB's. The oscillator is an emitter coupled
multivibrator formed by two transistors of the five transistor
array Ul (Pin 1-5). Two additional transistors of this array,
connected as diodes (Pins 6, 7, 8, 9, 10, & 11 of Ul)
compensate the bias point of the oscillator pair for changes
in temperature. The last transgistor in the array (Pins 12,

13, & 14) isolates and amplifies the small square wave {2.5V
peak-to—peak) from the ¢scllector of the oscillator transistors
(Pin 5}.

The frequency of oscillation is contrelled by Cl and C2 and by
the resistance of potentiometer R1 or R2 {tuning controls A
and B). There are locations on the board for resistors in
parallel with R28 and R29 (label 2BB and 29B). These are
selected at the factory to control the maximum frequency of
the oscillators when the tuning controls are turned full
clockwise, Normal maximum is between 4.85 and 5.15 MHz. Cl
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and C2 are 470pf NPO type (very low temperature coefficient).
The signal at the output of Ul pin 14 is amplified from about

4V peak-to-peak to 15V peak-to-peak (0 to +15), by Q1-Q3. These
transistors are high speed switching types, and the rise and fall
time at the junction of the céllectors of Q2 and Q3 should be
less than 20 nanoseconds (30 ns maximum). The oscillator runs
on +5 volts, regulated by zener diode CR5.

$1 switches between tuning control A and B and switches SW2-4
send contrcl signals to the dividers on the detector/modulator
boards. When switches SW2-4 are pushed in (switch from black

to green} the control voltage goes low, but first a momentary
pulse is coupled from the switch through €9, C10, or Cl1, and
diodes CR6-11, to the trigger input of one shot U2. The output
of the one shot forces high all three control lines {(Pins 6, 7,
& B of P8) for about 10 milliseconds. This momentarily shuts
off all of the dividers, then they all restart in phase when

the pulse ends. This ensures that the signals from all

dividers combine properly at the modulator op-amps ©on the

detector/modulator boards.

CIRCUIT DESCRIPTION — POWER SUPPLY PCB

The power supply is mounted to the rear panel on the back of
the pianc. It supplies regulated t15 volts DC to all the
circuits in the EK-10. The total current supplied is
approximately 450mA for the +15V, 350mA for the -15V. Input
voltage to the two regulator IC's (Ql and Q2) is approximately

+22 volts DC.
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The same transformer is used for three different nominal line
voltages, The 100V connection will work from 75 to 115 volts
AC, the 120V from 90 teoc 130 volts AC, and the 240V connection
works from 180 to 260 volts AC, at 50 or 60 Hz in all cases.
The circuit beard locaticons for an auxillary supply (CR5-8

and C3) are not used on the EK-10.

-1



= ‘ON
_ OI-X13 1300W RN Q314193dS ISIMYIHLO SSIINN :SILON
A3y omﬁw%mh_o ans | 3svaiay . ‘EHN 8% Lv  31vd3d0 0L Q31133135
YOLVYINID 3IAVLIDO dOL SIZO-C-Av ¥0O €8OW SI 1IN I
YOLvyINI9
3AVLO0 dOL “DILYW3HIS
3NYN Ldvd

16926 VINHOITYD ‘NOLYITING
“ONI 'S89 40 NOISIAIG ¥ — SININNMISNI TVISNW S8

sopoyy / suzoddy \ \t«&.&

ma
o o——
20 € o=
FA R —
a oo
ol o=
#2 6 O
8 o—d
5 L o
9 o=
a S o
y 0—4
N € o
¢ o—9
v o1 o
6 O Il 2 € vl S 9
In
- 8 L 96 v ¢ 2
Pl T
#9 €l o
2l o—d
5 Il o
O o—
6 o—
w»d g A
i 2
9 o0—4 =
3 5 & -
b — _Larro
UG R - L2
aNnoYs 2 o vgz
NI DO 1 o 14

o0



o o e sl S =

I OF 12 CIRCUITS,

| RIQI,27 MEG 5%
OCTAVE R3,100K W o — v > I
=z 3 ¥ A LS
GENERATOR 3 ¢4 1 {90 vp) mmm__ mm_w% z.\m\ :
! | —AAA—RESET  NC It LE I
| I R23 g, ai I R 501 100K , R4A01ABIK
i | 10K wom u a2 i RGO 5.9MES P T -100 CENTERS
| ) ,_g‘wom . " G201 i00PF RBOI, 332 K :
| | 3 as |
DIGITAL 24+ o L 1 criol CR 301 i B
GROUND | s | | =P ] | >3 | From
a ! ! 24 % PICKUP
! A4, 10K o] ! ! t cois
| a7 Ry INPUT VoD ! ;
1 100K RESET NC 1 7
I Q7 Qrl 1 8
| s U2 az 1 +
[ as L ————
| (1 %as a3 r —_— 3
| s @— R 102 -902 UI02 B
| (59— s
| \v4 (6) — CRI01 =201 =
| RS, 10K n
| s ) RI103-903 U103 ClRehiT A o |
) (9 — C103-403 S RYO3 BE3K,
“ (9 — CRWS-403 & - -100 CENTERS
F————— - - - - - - - IZIZToIZI-IZIZITTZZZCC . [
| cle R25 fioy— R 104 -804 U I04 AP :
v el 220l 10K () — C104-404 CIRCUIT 4 RUOU 3 83K g = Wm
| 100K & - e +5 3« HIGHEST OCTAVE
| e s o e e e s e ] MO
! CIRCUIT 5 SN 25 L eLECTRONIC
! a2 76, 100K 'y Rios 223k 6 [ voices
| o 7
| .— e e el e el o) 58 J LOWEST 0CTAVE
VA FOURTH — ANy —+>5  RHODES TREBLE
contROL | | | l]je4¥es 0 | g CRHE-40¢ & I U RHODES 8ASS
w | &= e e e e e e g e el m_:_w,“mmlrv.v +15
. L IETE]
: “ CIRCUIT 7 RH407 b.BIK +l4 2. 2 i
B K e
| & - o 2 T 1mfiev
e e e e e Y & cs
_ o : Lo
_ CIRCUIT 8 Ru08 Gosrm, - B
| & =g
. R2?2 | S | pgtlas us gollew | 2@=0o M ThS e e — e m oo __ E
(30T sl R o e e e s e e § = e
_ CIRCUIT & RUOT JEIK | e ww.ax RIS
| R | | B (R — 7 O S -~ | 1o (0L v, L T NG .&H/ \\\\\\\\\\\\\\\ 1 J%i6v
e O B N = oo N
| ey I
| o CIRCUIT 10 RUIO 3.85 Kiwg 100 1
| . & e RIT
VB-SECOND | cis it ot e e e ol e o e
HARMONIC ¢4 ol AN
CONTROL-& ) R28 Qnm.M: i RYI 383 Kiea— || 27.4 K
ve-FuNpA- | okilipbades | el WE T gledicg CRIIEEIL b e B e S B s R gle
MENTL—=7 € Gt i s
! (34) — -8 ﬂ
CONTROL i @9 Clz-4a12 CIRCUIT 12 RUIZ 383K o s
rronrce Jois R RTIWE e
GENERATOR
7 NUMBERS SHOWN IN PARENTHESIS SHOW INTERCONNECTIONS BETWEEN
Ul=& AND CIRCUITS 1—12.

2
|

CIRCUITS |- 12 ARE IDENTICAL EXCEPT FOR THE REFERENCE DESIGNATORS WHICH
FOLLOWING THE LETTER DESIGNATION ARE SUFIXED w/ THEIR CIRCUIT NO.
QI 42 ARE 2N4401, Q3-5 ARE 2NG4A29 A

UI-UB ARE CD4024, UIOI— UI201 ARE LF 353 OR TLOB?2

ALL DIODES ARE IN4I8g,

ALL CAPACITORS ARE IN MICROFARADS.

ALL RESISTORS ARE 1/4W, I% .

NOTES: UNLESS OTHERWISE SPECIFIED

| Fhudsr: / Rocens: /Rhodes:

CBS MUSICAL INSTRUMENTS — A DIVISION OF CB, INC.
FULLERTON, CALIFORNIA 82631

PART NAME
SCHEMATIC — DETECTOR / MODULATORS
BELOW SPLIT
e T =
D 018070 _ 3

SCALE [MODEL
No.  EK-IO




I [V TP —

OCTAVE | wm
JENERATOR 3 ¢4 A3, 100k, "L [0 Ja
N__ZHC_. r::m
| P AAA RESET NC
| I R23
| | 10K
: |
: f
DIGITAL 2 =
GROUND | al
4
| R4, 10K
[} CLA A
| 100K
1
[
[
1
I S — —+
I
|
| RS, 10K
| v
|
|
|
| R25
10K
| b
I
I
1 R6, 100K
| - INPUT  YDD
| A— RESET  NC[
| va no..__m._.i | deor mB em.nm
HARMONIC 5 ¢ K|2263 Vs ot (25)
W.. CONTROL | [ | gw“ o
1 I . o0fas  asf-eo
1 e L3
! A1
|
“ R7, 10K ,
H 2|
3|
/| =
R 4
! lox Ll
| (a4
| 9]
] r u
! v
I
! nspr _
VB -SECOND |
HARMONIC [
AT
CONTROL-® ) R28 auln
vG-FunDa- ! 10K 60
MENTAL—=7 €t en-]
CONTROL h Aml
FROM TOP 1+15
OCTAVE
GENERATOR
A\ Q3,R9-11, 8C6,7,12 ARE USED ONLY ON D O"BOARD
7 NUMBERS SHOWN IN PARENTHESIS SHOW INTERCONNECTIONS BETWEEN
Ul=§ AND CIRCUITS 1—=12.

@ CIRCUITS 1-12 ARE IDENTICAL EXCEPT FOR THE RAEFERENCE DESIGNATORS WHICH
FOLLOWING THE LETTER DESIGNATION ARE SUFIXED w/ THEIR CIRCUIT NO.
QI 4 Q2 ARE 2N4401, Q3-5 ARE 2 N6429 A

w

UI-U6 ARE CD4024, UIOI— UIZOI ARE LF 353 OR TLOE?2
ALL DIODES ARE INAIAE,

Now B

ALL CAPACITORS ARE IN MICROFARADS.
| ALL RESISTORS ARE I/4W, 1% .

(n— R103-903 UIO3
(8 — C103-403

() — C€104-404

A

CE 10mF 16V

29 g 81

- 100 CENTERS

HIGHEST QCTAVE

ELECTRONIG
VOICES

LOWEST OCTAVE

(2) - CRI0a-204 & ,
el o o o e e et ;
(13 — R105-905 uI0S AN ——y
(9 — C 105405 LRCOIT: S Ru0Z 483K -
4 — CRI05-408 & ;
e e e e e :
(8 — R 106-906 U 106 : — Aty
(3o C 106-406 QE.%: & 406 383
L o o e Ay = =

|
|
|
\
11 "$“/J 1

RHODES TREBLE

FIBEC®~NO DD~ —

+13

o 100 F 16 ¥
Et._% L ¢s

100K 13

(2) — CR107-40 & -
B e =3
(22)—f R 108908 U108 e
(3 — C 108 408 CIRCUIT 8 RU40B 562K
20 CR106 406 & -
phminfadneln ettt 3
2y — R 109-8908 U105 e
(28] — € 109 - 408 CIRCUIT 9 RH0A 3 BIK,
an— CR 109 -408 B h
FTSTITCCCCIoCoITISIISCIoITIIZIZCTCSICoC 5
R 110 - SI0UTO
m”wu C 10 - 410 CIRCUIT 10 U0 989
(30) CRI110 - 410 D -
=

(35— ClH2-4al2

(36— CR1IZ—4a12 & —

27.4K RIS

Qs C1l 19/1ev
100 n
R 20

- \ Ryoers+ /[ Rhodes

CBS MUSICAL INSTRUMENTS — A DIVIION OF CBY. WC.
FULLENTON, CALIFORA §383)

PART NAME
SCHEMATIC - DETECTOR /MODULATORS

RBOVE SPLIT
PART NO. —lrﬂ

017545

EX- 10 _

_;ooﬂ.
NO.




| O1-XF _ton] JIE_

TINVS ANOYS NO OILNNOW Q

a TKI'MEA T SWHO NI MV SHOISISIY T Z

Iy "SAVHYIOHIINNI Y SHOLIDVEYD 1V €

QM3 " H3 114 ONIXIW mﬂm_%wm “I0XX  03XI439d SHOLIDVAYD 11910 F3MHL 3HI SV 3MVA JAVS 3HL JAVH
=Dl SOXX-ZOXX Q3NIJIYd SHOLIIVIYD L1910 3IWHL b
IWYN LHVd "

LOR6 VINBOSITYD NOLWETI 037 @3y 3wV 280'1Wd  §

I 58D JO WOISIAID ¥ = GINIRNELSHI TYISIM S0 “10BFNZ 34V €D ¥ 1D 9
IG‘O“ .mﬂh@&. \i COPPNZ MY 2D/ SD w0 20 L
‘910v0) 3¥¥ 902-102n B

NOILONAOEd ONILEVIS 340438 'ON3 0 ¥ ¥ S300HY a 36504 34V aAN=in _won‘ 10€ '90i-01n &

8rveNI 34y £HO'€¥D Ol

aNnous Tb

_N_

3 Qo
(s¥3an3d, Cr_u 834 HOLVINGOW

¥0123130 01
. / ASIs

S
1NdNT H3077 ] S5¥8 $300HY

¥ S81d HOLYINAON
>0 /4oL um:wno_b

6 318344 S3A0HY

514

£i=as e o e

L}
| r10¥)9020/(855%) 308 7901 0 !
l
|

~901193001 3!
x_ /44005 30842042 /100™ 90w 3%» 3 "
220™-906% 909'905'5023/£00" 9013
| % 062 90018/ ness 9ot 99021 y 28 -um,u_:uw
¥TUC-9011 73001'S06x /035N 1ON-904% | | i
3, ./ P212-909790by /) .t1-905 $90w | |
|'908905 905 4 ¥t3'b-3028 /¥00I-90IH |

QNNoKY

20y =

NS1Z ..mw.um.g s Mol'$sE
6y As! a825vQ) KQm
v 8860r00

= an
= i
T A nosven 220 ¢

It} %
HLviBIE
n9p g
oty o1
B2
. A S
HP9'R Gy NIT HOS ,QQ i

ONMOYY

St sy

100506 7509 /100~50p ¥ 508D |
| 220-9067509'505'502 ) /£00-501) |
| %S 'S001S0m /uvia-sotii s02l 1 > L

0 'S06 /3 4b1 ~50%1 TSORY +
T % 266-50Lu/BLI-509 ¥ 50vy 100! |

L ‘momvoomn\xv@v‘.mowm\qaa_;n‘o‘at_

(8559 vOS F20IN /rC-¥011 ¥ #00I) 1
3d 005 -r08T #OL)/100v0V Y08 ) '
220°v06Y v02'00S 022 /80001 )
HEE-LObIY | ——+> 9
R001 ¥/%8¢1 POSITLOZIBOI “b06y | |
o1 Miv1-P0S| ¥ v0OB'POL AHIZ1-509TLObY | '
Jnﬁéom?onu;qof Oza/vODIbON|

(ot e e A )

el (ai0v)-202n /@5sueoc veoin ! |

W, I0-R0IIPR001) Ad 005-C08% £0. 341005 OF | 1
EQmu\N.NG £06¥ €09°€05'€0Z) /€00~ £01) | ] 532104
1 B22'E001 4/ NULI-RObIM/I'21-206 ——3S  31nou12313
1

|

|

\\\\\\ SRS S = [
F w_uc?vausJ_ '
'

[

44001 ‘v
ATHEY ‘epy

aNNOxS

aNNoH9

¥ €021 50l *E08Y /1 v 1-€05I % S OB |
SATGLC0LY/ HSZH-CORVEOVY | '

1S-£0S¥ LOTH/ AYIb 0074 \:OOTnB.«L 1

||||||||||| - = i

AvQ32 Iwnion :

|
| I
| t
(GyNIY 251) O1d

Fm——————— S e

I

) Biov) zozn/(@scv) 205 2om |

Al 10-2011 72001 /44 006-20892045 |

|, 100°206'20¢ 3 /220°-206¥208°50%

‘202 )/£00°2012/%1'21- 20V 4 4%l 20q1y e
14528-20€1% 2021 / % €% -201 1206/8L1200Y| |
HL¥I-208H IS -20LY / ¥ 29 -209 7 200N 1

7| HEVE- 2067 208 4o WEDb- 20280012018

s bl e i o SO

HO'5Lt 18

'
1
i
]
1
l
w1051y !
I
1
1
1

1 3AV100
€ ASIHOIH

= o=



e
G29/10
LEL] ON LH¥d wl~...m| ER ENEL]
1237135 WAO43AYM  ONINNL
DIIVWAHOS

IWYN_LHYD

TERE WINHOAITYD ‘NOLHITING
NI 'S 40 NOISIAIG ¥ = SINIWNULSNI TYDISON 582

Sapoyy \ SHADOPY \ éll

£ Nid €4 0L

9 Nid €d OL

S NId €d OL

WOd4 ONNOED

g)d H31N4 Ol ®d20MW
ZHW 8% — 1
901 0L ¥

ST =
ON

1] izl Ll HOO! Ot H
9 v
2n
Sd oNvlle 0l e g 1 olhey
| Tl
| 218D ON: 0N
1
i)
I %A 8y oo .TVTHAYJ
I 2180 )
& el el
I suo

i
L
o«
o

"
I] 1
'

Y
o
"

o
)
o
=]

éj

Q31419345 ISIMYIHLO SSTTINN ‘SILON

“NYHINYN NO GILNNOH T/

‘%Iz SWHO 3¥Y SHOLSIS3H 11V¥ "¢

*10pPPNZ SI €D '€0prNZ 3HY 2710 ¢

14

avbENI Juv £1-9'4%MD

*M3INIZ A IS BIEESNI SI SHD 9

AY3MY HOLSISNWHL 9BOEYI SiIn £

‘LOHS 3INO SOWD 826y 0D 4O 860% 00 SI 2N 8

8 ONINML vop

0L
M2

Y ONI

e

ged

AE9 410
52

| e |

x© @I
o

Ld

»0!
21y

b=

AES
ELuie]

22

=}
o
“
~
o
n
@

I
! f
| A€S 3710
= 2 Al
' ASO o gy 92
; Mo
| 8d |H| v%%
AGI+ Tle/)\( P B WavaV
| "y 4 %0l Mi 022

124 =T

-26-



R EES

0/9L10

WY S IVIG ILYWIHIS

FWYN LHvd

T VINBOSITYD NOLEITING
DI CEED 40 MOISIAND ¥ — ELNIMNULEMI TWINENW $83

Sapoqy / .susodf \ é

Q31410345 ISIMHIHLO SSTTNN *SIALON

B O/ T SWHO IV STATWA “LLeMZBlr ¥y SyDLSISTY TV 7|
SOV DX WV FINELE 8IWD T2V '
*Ac0/ ‘e Ivy S300/0 778 E

= o ==NOISHIN (N G~— — — — — =—

NoISY3A |

AQTI SV s Aoy
Qavos 2d Not1YINNOD | e |
ERINT
| |
- o o —=
|
o
u
I
o MAEb
| ] 2409 /oS
4 AOTI
_ o8
[§vermT
o | .
aiget RA2E
e
g st
OXHS vl BDIqQ e
Py VIS
i -— — —NOISHIA NYdVL — = = — - - - 5
Loy
ALy
ZH 09/05
A 0Ol

MOISHIA AOY Sy
MNOILIANNODY IWVYS

-27-



