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1  PORTABLE SELECT-A-RHYTHM
1.1 General Description

The Seeburg Select-A-Rhythm is an all electronic rhythm device
which creates 18 authentic rhythms containing electronically generated
sounds of 10 percussion instruments,

All the controls of the Select-A-Rhythm are located on the Control
Panel, with the exception of the Foot Pedal. These controls are:

1. Selector Switch

2. Tempp Control

3. Volume Control

The Selector Switch is a 19 position pushbutton switch; 18 of
these switches are rhythm selectors and one is an On/Off switch. When
a rhythm selector button is depressed, the Select-A-Rhythm plays the
rhythm chosen. This switch also allows the musician to depress two
or more buttons simultaneously, resulting in the creation of some -
truly unique rhythms. The On/Off switch is located on the left-hand
side of the switch bank. When the switch is depressed, the Select-A=
Rhythm is turned On.

The Tempo control allows the musician to control the tempo of
the selected rhythm. The range of the Tempo control is such that the
Metronome speed is variable from 40 to 120 beats per minute.

The Volume control allows the operator to set the desired volume
level of the Select-A-Rhythm output. '

In addition to the above controls, there is a Downbeat Indicator
Lamp which flashes on the first beat of each measure of the rhythm
selected.

The Foot Pedal allows the operator to reset the Select-A-Rhythm
so when the pedal is operated, the Select-A-Rhythm will start on a down-
beat.

1.2 Specifications
Pedal Switch . Preamplifier
Assembly No. 664061 Assembly No. 664014
Commutator & Logic Tempo - 500K
Assembly No. 664025 Assembly No. 651072
19 Button Switch Wired Volume - 25K
Assembly No. 664015 Assembly No. 651012
19 Harness Indicator Lamp (Downbeat)
Assembly No. 655220 ' Assembly No. 655219

(Temp.) '3 The Seeburg Corporation, MID, Chicago, Ill.
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POWER SUPPLY

Transformer : 100 2w Resistor
Assembly No. 663281 Assembly No. 651003
2 - ﬁectifier Depth 5-1/4 inches
Assembly No. 654036 Height 10-1/8 inches
Width 23-1/4 inches

2 - 250 mf Capacitor
Assembly No. 653010 Net Weight 17-3/4 1bs.
Shipping Weight  21-3/4 1bs.
1 - 600 mf Capacitor ‘.

Assembly No. 653001 Finish
Brown Vinyl
200 2w Resistor Walnut Vinyl

Assembly No. 651017

SELECT-A-RHYTHM
Block Diagram

Select-A-Rhythm - Basic Block Diagram

Percussion
' Instrument 7 Pre- Output
Control System . | Banctabor lipplitier to
System External
Power
Amplifier
Figure 1

The Select-A-Rhythm consists of three major sections and a power
supply. The first major section is the Control Section, which consists
of the Rhythm Generator and Selection system. The second major section
is the Percussion Instrument Generator and the third major section is
the Audio Preamplifier, refer to Figure 1.

The Control Section comprises those parts of the Select-A-Rhythm
which generate and control the rhythm pulses. The rhythm pulses acti-
vate the Percussion Instrument Generator. The Percussion Instrument
Generator system comprises. those parts of the Select-A-Rhythm which
generate the instrument sounds heard in the outputs of the Select-A-
Rhythm. The Instrument Generator sounds are amplified by the Pre-
amplifier and the output is connected to a conventional phono plug for
power amplification by an External Amplifier.

(Temp.) The Seeburg Corporation, MID, Chiéago, I1l.
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Select-A~-Rhythm - Detailed Block Diagram

i
|
® ) N ,\ ;
I GgﬁrﬁZtor o/1® 1 3™ 6 12 B 24 @ @ |
l AT Selection

‘ Logic System -|
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NV P — e d el e e

; Foot
Audio Shunt. Padal
:: ;;rcussion
< Instrument
Output Audio Generating
to Preamplifie System
External
Power . . (i}
Amplifier . Power 5
i +15V supply |=V
, : 2V 44— uppiy
Figure 2

As seen in the detailed block diagram, Figure 2, there are
eight sub-sections to the Select-A-Rhythm. These are:

1. Power Supply 5. Selection System

2. Pulse Generator 6. Reset Control Pedal

3. 48 - Count Binary Counter 7. Percussion Instrument Generato
4. Logic Circuits 8. Audio Preamplifier '

2 SELECT-A-RHYTHM - BLOCK DIAGRAM EXPLANATION

2.1 Power Supply

The Power Supply furnishes +15 volts and +28 volts to all of
the sub-sections of the Select-A-Rhythm that require these potentials.

2.2 Pulse Generator

The Pulse Generator System consists of a unijunction relaxation

(Temp.) The Seeburg Corporation, MID, .. Chicago, TI1,.
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253

2,4

2.5

2.6

2.7

oscillator which generates a series of timing pulses. The pulse rep-
etition frequency of the unijunction relaxation oscillator controls

. the tempo of the Select-A-Rhythm. The actual pulse repetition fre~

quency is variable between 8 and 48 pulses per second. The frequency
of the Pulse Generator System is varied by the Tempo control located
on the fromt panel,

48~Count Binary Counter

The 48-Count Binary Counter is a 6-stage, flip-flop counter
with feedback between the first and second stage. A 48-Count Binary
Counter is necessary because the basic musical rhythm patterns are 3/4
and 4/4 time, meaning that the number of pulses making up a complete
rhythm cycle (a musical measure) must be evenly divisible by both 3
and 4. Numerically this limits the possibilities of a counter system
to 12 or multiples of- 12. Since it is also desireable to break a
musical measure down to at least eight subunits in the case of 4/4
time (to 8th notes) a minimum of 24 counts is needed. The rhythms
generated by the Select-A-Rhythm are based upon a 2-measure pattern.
Therefore, the 48-Count Binary Counter will count two musical measures
of 24 counts per measure.

Logic Circuit

Outputs of the Binary Counter are connected to a series of logic

circuits. The logic circuits are composed of resistor-diode logic

gates operated as negative logic elements. These logic circuits have
41 outputs, which provide rhythmic patterns used to trigger the various
instrument sounds heard in the Select-A-Rhythm.

Selector System

The Selector System consists of the Selector Switch located on
the Control Panel and its associated electronics. The inputs to the
Selector Switch are the 41 logic outputs. . The Selector Switch controls
the logic circuit outputs and feeds them to the voicing system to
obtain the rhythmic pattern or patterns which are selected by the
Selector Buttons. :

Foot Pedal

The Foot Pedal is a push On = push Off switch which allows the
operator to start the SAR1 on the downbeat of the selected rhythm.
When the switch is Off, the audio output of the Select-A-Rhythm is
disabled, preventing spurious output when the instrument is not op-
erating.

"Percussion Instrument Generator

The Percussion Instrument Generator consists of both passive
elements (resistors, capacitors and inductors) and active elements

(Temp.) The Seeburg Corporation, MID, Chicago, I1l.
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(transistors and diodes) which create the 10 instrument sounds heard
in the Select-A-Rhythm, These sounds are:

1. Sand Block 6. Cow Bell

2. Brush 7. High Conga Drum
3. Snare Drum 8. Low Conga Drum
4. Tambourine 9. Bass Drum

5. Clave 10. Cymbal

The inputs to the Percussion Instrument Generator are the
switched logic pulses from the Selector System. The outputs of
the Percussion Instrument Generator are fed through the Select-A-
Rhythm volume control to the preamplifier where the sounds are
amplified.

2.8 Audio Preamplifier

The preamplifier amplifies the Percussion Instrument sounds for
use with an External Power Amplifier,

3 LOGIC CIRCUITS THEﬁRY OF OPERATION

There are three main sections and one subsection in the Commutator
and Logic assembly. The main sections are: 1) the Pulse Generator,
2) the Binary Counter and Logic circuits, and 3) the Main Logic circuitry.
The subsection is the Downbeat Indicator Lamp.

Since the operation of the Select-A-Rhythm depends upon the operation
of logic circuits, it is necessary for the technician to have a general
understanding of these ¢ircuits in order to understand the Select-A-Rhythm.
After a generalized discussion of basic logic circuits, a detailed descrip-
tion of the Commutator and Logic assembly is included.

3.1 Basic Logic

In basic logic circuits, there are two operations to be considered.
These are the operations AND and OR. Either of these Operations may
be performed as positive or negative logic, which indicates a desired
output polarity in respect to the logic reference potential. There
will always be one of two possible inputs to the logic input, either
positive or negative. This designation holds true even if both possible
inputs are more positive than ground. For the time being only negative
logic shall be considered. A negative logic OR gate has a negative
output when any of its inputs are negative. The symbol for an OR
gate is shown in Figure 3A.

1

(Temp.) The Seeburg Corporation, MID, LChicago, I1l.
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LOGIC: A+B
' \‘?Gc’ : +15V
&V . ORI
~ | %11< +X=+5V if
A A and B
A >— X T SV are both
i S X _‘
B S = +(+9V)
5 R2
| B >_|" 1K =X=+.1V if
A or B
‘L CR2 is -
i E— (+.1v)
Figure 3A ) Figure 3B

As seen in the figure, there are two inputs to this circuit,
A and B. There is an output from the OR gate if either input A or
B (or both) is negative. The inputs to this gate are +9V (positive
signal) or +.1V (Negative signal). The OR gate si shown schematically
in Figure 3B. The gate consists of two diodes, CR1 and CR2, and a
voltage divider network, Rl and R2., The voltage divider furnishes
the gate reference potential, which is +5 volts in the examplé shown.
It can be seen that if either A or B is negative (i.e., +.1V) Diode
CR1 or CR2 will conduct, causing the output (X) to go to the negative
input level (+.1 volt). The output (X), which is taken across resistor
R2, is then considered to be negative. The only time that there will
NOT be a negativeoutput (+.1 volt) appearing across R2 is when both
inputs are positive (+9 volts). An OR gate is represented by the
symbol +; therefore, the logic in Figure 3 can be written A+B, which
is read A or B. '

A negative AND gate is shown symbolically in Figure 4A. As before

the inputs Fo the gate are A and B. 115V
CR1 rg HX=+9V if
A ) 140K A or B
is +
i +9v
A ol (+9V)
= X R1 .
B> D B 1K ~X=+,1V if
A and B
CR2 are both
T - (+.1V)
Figure 4A i Figure 4B

The operation of a negative AND gate is such that there is a
negative output from the gate only when BOTH inputs are negative.
The inputs are +9 volts (Positive) or +.1 volt (Negative) to rep-
resent negative inputs. The circuit for an AND gate is shown sche~-
matically in Figure 4B. The outputs are developed across resistor RI1.

(Temp.) The Seeburg Corporation, MID, Chicago, I1l.
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If either of the inputs A or B is positive (+9 volts), the associated
diode CR1 or CRZ will conduct and the output (across R1) will be
positive. However, if both inputs A and B are negative (+.1 volt)
there can be no current flow through the diodes and the output will

go to +.1 volt, the negative reference point in this example. Normally
there is no symbol shown in writing the output of an AND logic op-
eration. The inputs dre simply written next to each other. Therefore,
the AND logic shown in Figure 4 will be written AB, which is read

A and B.

There are many instances in the Select-A-Rhythm where it is
desired to have a logic output only when a particular signal is
changing state (i.e. going from positive to negative or vice versa).
Symbolically, this situation is shown in Figure 5B. i

INPUTS LOGIC: (A)BC
Q. T 2 3 4. 5 6 7

f—) =

el AND

- X

o

— - —— ]

I
1

- ____'_____ o

Figure 5

Figure 5B shows a negative AND gate with inputs A, B and C.
Input A changes state at every time interval, B is positive until
time 4 and negative thereafter. Input C is positive from time zero,
until time 5 and negative thereafter. Normally there would be an
output from the AND gate between times 6 and 7, see Figure 5D,
since all inputs are negative in that time. However, capacitor Cl

in the A input circuit- acts as a differentiating circuit and prevents

(Temp.) The Seeburg Corporation, MID, Chicago, Ill.
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any output from the AND gate unless inputs B and C are both negative
and input A is negative going. This only occurs at time 6, which is
the only time input A changes from a positive to a negative state,
while both B and C are negative. When a differentiation operation is
shown, as in this example, the differentiated input is enclosed in
brackets (). In the example shown in Figure 5B, the logic operation
is written (A)BC. Differentiation circuitry is shown schematically
in Figure 5C. Input levels at points A, B and C are +9 volts
(positive input ) or +.1 volt (negative input). The negative in-
puts at points B and C (+.1 volt) are not of sufficient positive
amplitude to forward bias their associated diodes CR1l or CR2. The
only time there will be an output (X) is when both diodes CR1l and CR2
are not conducting (Both inputs negative) and point A is going from
positive (+9 volts) to negative (+.1 volt). This negative going
signal has its D.C, component removed by capacitor Cl and causes a
-8.9 volt pulse to be developed across resistor Rl. The negative
potential across Rl forward biases diode CR3 and a negative pulse
(-8.9 volts) is developed across the output load resistor R2. 1If
any of the inputs A, B or C are positive, the output level is zero
volts due to the isolation effect of diode CR3.

AND and OR circuits are often used with each other to perform
more complex operations. Figure 6 shows the outputs from two AND
. .gates as the inputs to an OR gate.

LOGIC: AB+CD

A>—

- 1

B - OUTPUTS X

AB POSITIVE = +5 VOLTS

INPUTS A, B, C OR D g NEGATIVE = +.1 VOLT
POSITIVE = +9 VOLTS e
NEGATIVE = +.1 VOLT e

C >—r

#2 INPUT AB OR CD

D> | D  POSITIVE = +9 VOLTS
NEGATIVE = +.1 VOLT

Figure 6

In this configuration, if inputs A and B are both negative
(+.1 volt), there will be a negative output from AND gate #1 (+.1 volt).
_If input C and D are both negative (+.1 volt), there will be a negative
output from AND gate #2 (+.1 volt). Since the two AND gates act as
inputs to the OR gate, there is a negative output from the OR gate when
either of the AND gates has a negative output. There will be a negative
output signal (+,1 volt) from the circuit whenever A and B or C and D
are negative (or all four negative). Symbolically this is represented
as AB+CD. This is. read A and B, or C and D.

(Temp.) The Seeburg Corporation, MID, Chicago, I11,
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LOGIC: NEGATIVE TRANSMISSION GATE: -T

(OUTPUT, WHENEVER

P >t T —F
INPUT T OUPUT INPUT IS NEGATIVE)

Figure 7

To maintain consistency in the logic diagrams, a third symbol
is used, which is shown in Figure 7. This is the symbol used for
a negative transmission gate. This consists of a singdi¥ diode con~-
nected so that with a negative polarity input signal, there is an
output. This circuit is usually used to isolate the output from the
succeeding circuitry.

Only negative logic has been disucssed. Positive logic is
identical in all respects except that all polarities, including diodes,
are reversed. The majority of the circuits in the Seeburg Select-A-
Rhythm use negative logic gates.

Power Supply

The power supply, shown in Figure 8, supplies the +15 V and +28 V
required for the operation of the SAR1. The supply uses a full wave
rectifier with a RC type filter. Transformer T-2601 supplies approx-
imately 70 VAC center tapped to the rectifiers CR2601l and CR2602. The
100 ohm resistor, R2601, and capacitors C2601 and C2602 act as the
filter network for ‘the +28 V supply.

(Temp.) The Seeburg Corporation, MID, , Chicago, Ill.
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POWER SUPPLY
Schematic Diagram

CR2601
T260 1|——_H_' +28V +15V
: R2601 R2602
D 100 200
100 | 2501 _ 2501
L. JC260F  gag07 ] 02603 |
)\ CR2602
ON/OFF
® ®
Figure 8

Since the +15V supply draws approximately 65 ma, there is a 13V
drop across the 200 ohm resistor, R2602, giving an output of
approximately +15V. Additional filtering for the +15V supply is
supplied by C2603. The On/0ff switch removes the ground from the
transformer center tap, which turns the supply Off.

4. PULSE GENERATOR

.. The Pulse Generator in the Select-A-Rhythm consists of a unijunction
tran31stor, connected as a relaxation oscillator, and associated circuitry.
The output of the Pulse Generator is a series of timing pulses which con-
trol the speed, or tempo of the rhythms of the Select-A-Rhythm. 1In the
Pulse Generator block diagram, Figure 9, the Tempo control adjusts the
operating frequency of a unijunction relaxation oscillator. The equiva-
lent circuit for a unijunction relaxation oscillator is shown in Figure 10A.

(Temp.) The Seeburg Corporation, MID, Chicago, Ill.
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——( H PRIMARY OUTPUT #1
UNIJUNCTION ' BUFFER
TEMPO RELAXATION NNN| avpLIFTER — U
pc ——» CONTROL : OSCILLATOR e
INPUT OUTPUT TO
48-COUNT
BINARY
COUNTER
Figure 9
+15V
E IN +15V

EMITTER
UNIJUNCTION : B2
EQUIVALENT
CIRCUIT B1
CT =
8. o
Figure 10

B

This equivalent circuit consists of two series resistors, one of
which is variable, and a diode connected at the junction. Normally there
is conduction through the unijunction transistor at all times.

The base
contacts, By and By are nonrectifying.

The emitter junction is a recti-
fying contact near the center point of the silicon bar from which the

(Temp.) The Seeburg Corporation, MID, Chicago, I1l.
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transistor is made. If base 2 is connected to a positive voltage, the
diode is reverse biased and appears as a nearly infinite impedance at
point A (the emitter), If, however, the potential at point A becomes
higher than the potential appearing at the junction of the R1 and R2 of
the equivalent circuit, the diode will conduct. Due to the character-
istics of the unijunction, resistor Rl, shown as a variable resistor,
drops in value to just a few ohms resistance while conduction is taking
place in the diode, Figure 10B shows the basic unijunction relaxation
oscillator circuit. The frequency of this circuit is determined by the
charging time of Ct along with the physical characteristics of the tran-
sistor itself. 1In the Pulse Generator circuit, this charging time is
varied by changing the woltage with a variable control (tempo control)
from +15 volts to +28 volts, thus controlling its operating frequency,
The output cof the unijunction Pulse Generator is taken from the junction
of base 1 and the loading resistor. This output is in the form of a very
sharp positive going pulse. '

The output of the oscillator is coupled to the buffer amplifier and
the pulse is amplified and inverted, The amplified and inverted output of
the buffer amplifier is used to deewé the 48-Count Binary Counters. There
is an additional output taken from the Pulse Generator; this is a sawtooth
wave form appearing at the emitter. This is differentiated and coupled to
the main logic circuit. It is labelled primary output #1. '

5. 48-COUNT BINARY COUNTER

The 48=Count Binary Counter used in the Select-A-Rhythm employs six,
flip-flop divider circuits. In normal operation, one of the transistors
in each flip-flop conducts and the other is cut off. An input pulse of
the correct polarity (in the present case, a nagative pulse) causes the
flip~flop to switch states. 1t is possible to take two outputs from each
binary, the main output and its complement. The complementary output has
exactly the same characteristics as the main output except that it is
opposite in polarity. The complementary output of the binary is labelled
with the prime as shown in Figure 11.

> )% : —A/N—> B+

INPUT FROM
PREVIOUS
STAGE | OUTPUT TO
i FOLLOWING
STAGE

> <

Figure 11

(Temp.) The Seeburg Corporation, MID, Chicago, Ill. .
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If the main output is taken from the B transistor and called X, then
the complementary output is taken from the A transistor and is called X'.

1-2~3 COUNTER

|
| & I
I |
I {(0 or 1) (1) ' (3) (6) (12) (24)
—i] e e
INPUT z Y X W \' U
PULSES
FROM
GEN,
zv Z Y Y X X W W v! v u!
+ = 0N
=~ = OFF
Figure 12

Figure 12 shows the six-stage binary counter used in the Select-A-
Rhythm. The first two stages are connected as a scale of 3 counter,
rather than the more usual scale of 4 counter., This is accomplished by
a feedback loop from the output of the second binary to the-input of the
first. When the second binary changes state (goes negative) there is an
additional pulse fed back to the input of the first binary, which changes
its state independently of the input pulse from the Pulse Generator.

Assume transistor A, Figure 11, is cut off and transistor B is con-
ducting or saturated. Transistor B is held 'in saturation by the positive
potential on its base. The base potential is established from the +10
volts on the collector of transistor A, which is cut off, through the
resistor to the base of transistor B and through the base resistor to
ground, Because transistor B is saturated the potential at its collector
is approximately zero. There is not a forward bias potential to cause
transistor A to conduct, thus it will remain cut off. As an input signal
is applied through the coupling capacitor to the common point of the two
collector load resistors and the common load resistor to B+, the transistors
change state. Transistor A conducts, (goes to saturation) and transistor
B cuts off, Operation is as follows: the input signal is a negative-
going pulse that is very short at the leading edge, causing the potential
at the collector of transistor A to drop from 10 volts down to approxi-
mately zero volts. This potential change appears on the base of transistor
B, cutting transistor B off. Because the pulse was of very short duration,
when transistor B cuts off, a positive potential is established at its
collector and coupled back causing transistor A to conduct,..Transistor A
saturates and remains in saturation from the positive potential on its base.
Thus the transistors have changed state, When the next negative input pulse

(Temp.) The Seeburg Corporation, MID, Chicago, Ill.
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is applied, the transistors will again change state. Each time transistor
B goes from cut-off to saturation, the collector will be going from +10
volts to zero velts and establishing a negative pulse through the ocutput
coupling capacitor. This pulse will trigger the next-stage binary counter,

As c¢an be seen, the second binary counter stage will be triggered
only cnce for each two changes of the first stage. In orther words the
second binary counter wiil be triggered only when the B transistor in
the first counter goes from cut-off to saturation. There will not be
any change in the second counter when transistor B of the first stage
goes from saturation to cut-off. The binary counters are used as a
diwvider, each dividing the very first trigger pulse by two. During
normal operarions, a six stage binary counter would be able to count to
64. This would b2 accomplished when all of the B transistors were con-
ducting which would add to a total of 63, the first counter being 1, the
second ccunter being 2, the third counter being 4, the fourth counter 8,
the fifth counter 16 and the sixth counter 32, When all of these are
added together they give a total count of €3. As the next pulse is ap-
pliad to the input of the first counter (refer to Figure 12) all counters
will change state back to their zero position and the count would be
zero, thus making a total of 64 counts. The Seeburg Seiect-A-Rhythm,
however, uses a 48~-Count Binary Counter to establish the proper rhythm
patterns required. This is accomplished by 2 feedback network in the
first two cocunters so that the first two counters are in count three,
rather than the normal count four,

The counting technique is accomplished in the following manner:
assume the first two stages of counters have the B transistors cut off
{1-1). When a negative trigger pulse is applied to the first binary
counter transistor B will conduct and the collector potential will go
from a +i0 volis to zero volts (negative going). The signal is coupled
to the second counter where transistor B conducts., The negative going
signal would be coupled to the third stage in the case.of three or more
stages. Transistor A in the second stage went from a zero potential to
+10 volts. This positive going pulse is coupled back to transistor A
of the first stage causing this transistcr to conduct once again., Con-
duction of tramsistcr A causes this potential to revert back to zero
and transistor B to cut off again. For one input pulse the first stage
changed states and ‘then instantly reverted back to its previous state,
while the second stage went through its normal operation of reversing
states once, The counter is now conditioned so that the first stage has
transistor B again cut off, and the second stage has transistor B con-
ducting (1-0). As the second trigger pulse is applied to the first stage,
transistor B will change state and conduct. A negative going is coupled
to the second stage, thus causing the second stage transistor B to cut
off. Because transistcor B was going from conduction to cut-off, a positive
pulse was established at its coliector, which does not affect any succeed-
ing stage. As transistor A in the second stage went from cut-off to con-
duction, a negative going signal was established at its collector. This
negative going signal, although being coupled back to transistor A of the
first stage, has no effect on the first stage because transistor A is al-
ready cut off. Thus after the gecond input pulse, transistor B of the

(Temp. ) The Seeburg Corporation, MID,‘ Chicago, I1l.
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stage will be conducting, and transistor B of the second stage will be
cut off (0-1)}., As the third trigger pulse is appiil o the first stage
the transistors will change state and because tyans r B is going from
conducticn trysaturation, the positive going signal ablished at its
collector will rot affeczt the following stages (i~1)., As the fourth
pulse is applied to the first stage the zycie of operation is repeated.
As can be s=2zn, the counters count to four for every three (3) input
pulses. For this reason they ars called 1-2-3 counters rather than
1-2«3-4 counters.

E
isto
23t

This gives the 6~3tage counter a total of 48 counts rather than the
64 countz it would have weze it not for the feasdback circuit, The binary
counter condition chart, Figure 13, shows the states of the various
counters with input pulzes from 1 through 48 and also indizates the state
of the main output 2f the binary counters in the SAR at the times indi-
cated, Theze times corr=spond to the input pulses from the Pulse Gener-
ator,

NOTE
The complementary outputs (i.e. ¥X') have opposite polarity.
Zero and one in the chart indicate the polarity of the particular output.
A "1" means the output is peositive (+10V), and "0" means approximately 0

potential on the output, (referred to as negative)}. .

BINARY COUNTER CONDITIONS

COUNTERS COUNTERS
Time | Z|YIX|W|VIU Time | Z|¥|X|w{viy
STARI | .10[0|0[0]0| (Downbzat measure 1) 25 0/1]10]0]01
1 ojijafo|0|0 26 111)10|0(0|1
2 11110]0]0]|0 27 ilofi]ojo]|1
3 1]0]2]0]|0]|0 28 O(ij1|0|0|1L
4 0l21]1]0|0]0 | 29 i]if1l]0]0]L
5 i{L{1j{0]|C]|0 1 = Pozitiwa 30 itjofojl{of1
6 ijololilo]o Output 31 ol1]olLl]ofl
7 0l1]10]1]|0]|0 32 1]i[{0]1]0]1
8 L{L1i0111040 0 = Negativs 33 ijofi}ijoj1
9 1;0[114]C|0 dJutpit 34 ofififijoji
10 oli[1j3]0{0 {0 Volts) 25 i11]1]1|0]1
11 ilififl{o]0 36 Ljojofoji]s
12 ilo[oj0oj1]0 37 ojifofolili
i3 olijojo|i]0 38 ifijojofij1
14 111]0|0j2|0 39 ilolijofi]l
i5 110[1]0j1]0 40 0j1l1]0{1]|1
16 0[1]1)0]1}|0 4 1i1j1jo]1]L
17 ipifi{0oji|o 432 ifofoj1]1]1 -
i8 i{ojojiji]o 43 ofifof1]1}i
i9 o[1]0]i]1]0 by lopij1jiil
20 ilifofijijo 45 1{oji11(11
21 pjofifijijoe 46 ofijij1]1]1
22 O[3[1]1}2q0 A7 i e A
23 1}3jiiLj1j0 48 s tart
24 ifololojoli| (Downbeat measure 23 | e N |

Figure 13
(Temp,) The Seeburg Corporation, MID, Chicago, 111,
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b. RESET CIRCUIT

The reset circuit is shown in simplified form in Figure 14. When
the foot pedal is in the Off position, transistor Q2023 is saturated by
the forward bias on its base. Bias is developed from the +15 volt supply
through the two 22K resistors, R2031 and R2032. The relatively high value
of the collector resistor, R2033 (l00K), causes the potential at the col-
lector of Q2023 to be very nearly zero.

RESET CIRCUIT
TO EMITTER OF

‘TO ' +15 -
UNIJUNCTION
PREAMPLIFIER 1 OSCILLATOR
OUTPUT
1K
2 ; 100K
X7 R2033

+le— )
TO BINARY

Q2023 COUNTER -

OMPLEMENTARY
OUTPUT
TERMINALS
- " "'J (PIN 3 OF
PC2001 THRU
i . PC2006)

Figure 14

In turn, the diodes in the collector circuit of C2023 will conduct
whenever the voltage at their anodes (connected to complementary output
terminals of the binary counter) rises above zero. This action forces
the output, or count of the binary counter to be 000000 at the comple-
mentary output; this is equivalent to an output or count at the main output
of 111111, or count 47 of the 48 count counter. This insures that the

_next count of the counter will be the start, or "downbeat" count. The re-
set circuit also disables the unijunction oscillator by placing a low im=-
pedance path between the emitter and ground.

When the foot pedal is in the On position, the forward bias on tran-
sistor Q2023 is removed, and the transistor cuts off. This:-causes the col=-
lector voltage to go to +15V and inturn, prevents the diodes in the collector
circuit from conducting. Therefore, operation of the binary counter will be
normal, The 8 mfd capacitor, C2021, and the 47 ohm resistor, R2030, pre=-
vents the transistor from going from saturation to cut off instantaneously,
which could result in transients being developed.

(Temp.) . The Seeburg Corporation, MID, Chicago, Ill.
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There are, in addition to the first primary logic output (which is the
output of the pulse generator), six additional pulse outputs from the pri=

mary logic circuitry. These outputs

are numbered according to the time

at which the first output pulse appears, and are numbered 2, 3, 4, 8, 9

and 10,

Each of the six primary logic circuits consists of a negative AND

gate with three irputs.
the binary counter circuit.

Two cof the inputs are direct-coupled outputs of
One of the inputs to the primary logic cir=-
cuits is a differentiated primary logic pulse.

An output will occur from

each of the primary logic ¢ircuits only when the two main inputs are negative,

and the differentiated input is negative going.

are shown in Figures 15 through 21.

#1) there will be four output pulses
separated from each succeeding pulse
time units so that the primary logic

The primary logic circuits
For each primary logic circuit (except
in the 48 count cycle. Each pulse is
in the primary logic circuits by 12
cutput #2 has outputs at times 2, 14,

26 and 38, The times of the outputs are shown below.
Primary Logic Number Output Pulse at Times
2 2-14-26-38
3 3=15=27-39
4 4-16-28-40 -
8 8-20-32-44
9 9-21-33-45
10 10-22-34-46

The outputs of the primary logic circuits, along with the outputs of
the binary counters are shown in Figure 22, the Select-A-Rhythm Output Time
Reference Chart.

_PRIMARY OUTPUT #1

FROM EMITTER OF 0123

UNIJUNCTION >
RELAXATION
OSCILLATOR

PRIMARY LOGIC
» OUTPUT #1

—T—

There is an output pulse for each cycle of
the unijunction relaxation oscillator (i.e.
outputs occur at times 1 through 48),

Figure 15
01 2 ? 4 5 PRIMARY QUTPUT #2 .
2L Lt 1 WX(Z") 0123456 789101112
R e | g T N I R O A A
: X > B v
' An output oeccurs at times 2, 14, 26 and 38,
X and W are negative and Z' is negative going.
Figure 16
(Temp.) The Seeburg Corporation, MID, Chicago, Iil.
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0 % ? P ﬁ|5|6 7

1 PRIMARY OUTPUT #3
Wi
5 3 : Y:>—4+(—~1___—’ WX(Y)
k_},/& | lll|v||||
X"'\ —
! (. W ) ND -

| An output occurs at times 3, 15, 27 and 39.
X and W are negative and Y is negative going.
NOTE: Inputs Y & X are rounded off, or

sloppy, meaning input Y will actually Figure 17

3o negative enough to produce an output at time 3 before input X goes positive enough
to prevent the output.

PRIMARY OUTPUT #4

WX'(Y")
1 2 3 4 5 6 7 8
Y1 L_ > - %( 01 2 3 & 5 6 7 8
' —
)
\ X' .
X! OUTPUT #4
WS
@ | >

An output occurs at times 4, 16, 28 and 40,
X' and W are negative and Y' is negative going.

Figure 18

PRIMARY OUTPUT #8
W'x(z")

: 112
! A A . A A >*_—__-__‘1(_ﬂ_
X | i :

-
4~
T M

34 56 78 9 1011
i PR W'y + il
I T 1 T i I

% —

\f

An output occurs at times 8, 20, 32 and 45
X and W' are negative and Z' is negative going.

Figure 19

(Temp.) The Seeburg Corporation, MID, Chieago, Ill.
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PRIMARY OUTPUT #9
00123 456 7891011 12 WX (Y)

{1 L U I“)-f(—'

w SINEC AR S I
I >_—1‘— AND

1
|
W | | ! [~ 01 2
- ' T

-
i

] l
T

3 4 6 7 8 91011
- + :

12

i . K 73 ]V T
#9 OUTPUT
An output occurs at times 9, 21, 33 and 45.
A and W' are negative and Y is negative going.
Figure 20
PRIMARY LOGIC #10
11 1
01234 5 6 7891011 12 WEI)
Y'j —| _I _l >—|F 01 234 56 7 89 1011
] I L T T T YO MO SER (N (G (DTN AR |
| lllll"l‘l|VIl
i i | >
; » AND
W' ' ' T
|
l

An output occurs at times 10, 22, 34 and 46,
X' and W' are both negative and Y' is negative going.

Figure 21

SELECT-A~-RHYTHM OUTPUT TIME REFERENCE CHART
The chart on page 20 shows the timing relationship of the 48-Count

Binary Counter and the outputs of the primary logic circuits. These timing
pulses are the inputs to the Select-A-Rhythm main logic.

(Temp.) The-Seeburg Corporation, MID, Chicago, Ill.
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8. MAIN LOGIC

The main logic of the Select-A-Rhythm comprises those circuits which
supply the pulse inputs to the selection system. There are three types of
outputs: (1) the output from the differentiation circuits and (2) "AND"
logic outputs, and (3) "OR" logic outputs. There are also two sustain out-
puts, that is, circuits whose outputs are present for more than 1 time unit.
All the outputs from the main logic are negative pulses with the exception
of the two sustain outputs, which are positive. The 40 logic outputs are
shown in Figures 25 through 64. Logic output:. numbers 2 and 3 are the
sustain outputs. In the case of #2 logic, there is a positive output only
when inputs W and V are both positive; in the case of logic output #3 (which
is simply the binary counter output W) there is an output only when W is
positive. '

Figure 23 is a sample of the "AND' gate used in the main logic.
SAMPLE "AND'" GATE LOGIC OUTPUT = U'V(W")

. CR3
W' o— OUTPUT

—_ Figure 23

As can be seen in Figure 23 if U' or V are positive, the diodes CR1
or CR2 will conduct. A positive potential will be established as the
common point between the capacitor and diode CR3. The W' signal will have
no effect on the output because this positive voltage holds CR3 reversed
biased even when W' goes negative. However, if both U' and V are negative
the diodes CR1 and CRZ will be reverse biased and the potential at the
common point between the capacitor and CR3 will be zero. As the negative
pulse is applied, CR3 will conduct and the pulse will appear at the output.
At this point between the capacitor and CR3, positive going pulses of W'
would also appear but will not reach the output because they will be blocked
by CR3.

Figure 35 shows logic output 12. This logic circuit-is a typical OR
gate. The inputs to the OR gate are the differentiated U' and the output
of a negative AND gate whose inputs are W, V and U'. There is an output
from the negative AND gate only when inputs V and U'.are both negative and
W is negative going. This happens only at time 36 as explained previously
for AND gate operation. U' goes negative only at time 24. Since the pres-
ence of only one of the inputs is required to give an output of the OR gate,

(Temp.) The Seeburg Corporation, MID, Chicago, Ill.
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there is an output from the OR gate when there is an output from the AND

gate or U' is negative going; therefore, there is an output for logic cir-
cuit #12 at time 24 and another at time 36. The operation of the OR gate
portion is as follows: when U’ is negative going it is coupled to the diode
which passes the signal to the output. When W is negative going, along with
V and U' being negative, there is an output from the AND gate which is passed
by the other diode in the OR gate giving an output. Refer to Figure 24.

SAMPLE "OR'" GATE LOGIC

W >____+E_____,7“\\
V> 5 OUTPUT

U’>———*/T VTV
(AT TIME 36) 24 36
s, |
E SR I

(AT TIME 24)

Figure 24

Note that the AND gate shown in Figure 24 is actually the same
one that is shown in Figure 23. This same AND gate is also used with
other OR gates,:as in logic oucput #4 shown in Figure 27. When this is
done the output diode (CR3 of Figure 23) is duplicated for, and forms a
part of each following OR gate. This can be seen in the full schematic
diagram, Figure 70.

LOGIC OUTPUT BY NUMERICAL CODING
Figure 25 through 64 show the logic outputs of the Select-A-Rhythm
Commutator and Logic assembly according to numerical coding. For the times

at which these outputs occur, refer to Logic Output Timing Chart, Figure 25,

NOTE
There is no Logic output #1

(Temp.) The Seeburg Corporation, MID, Chicago, I11.
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LOGIC: WV
wW—> _
Vv —;:\\ >
+ 15V —«hAr%a_,/4ghu>

Figure 25

LOGIC: W(POSITIVE)
w —>,
Figure 26

(U)HV' (WH)HUTV W V(W' ) HIVY
. —k '
U — EE;>—%>
vV — - OR
W — — AND
ul [~
v —
W' — —_“ AND
U’ —-—\
v' -}

Figure 27

LOGIC: U'V9

The Seeburg Corporation, MID,

- AND

Figure 28

Chicago, Ill.
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#6 LOGIC: U'v3

—'”—:j: AND

Figure 29

W< C

#7 . LOGIC: U'W

\
__4

Figure. 30

C

»<

#8 LOGIC: U'v'2

o Bl

Figure 31

#9 LOGIC: (W)+U'v9+uv'3

1
~ p OR
AND

—]
| f
—— Lo

W< C ©<C ¥

Figure 32

(Temp.) The Seeburg Corporation, MID, Chicago, I1l.
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LOGIC: (W)+U'V'(W")

W 1

Ul

A =l

L | e AND
Figure 33

LOGIC: (U')4V3+U'VS+U'V(W)+U'V' (W')

UI

OR

_*_1 AND

] /AND

Figure 34

LOGIC: (U)+U'V(W)

,—33—*
’ e l—

c c<g

=it

OR

Figure 35

The Seeburg Corporation, MID, * Chicago, I1l.
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#13 LOGIC: (V)+V(W')

W' — AND

Figure 36

#14 LOGIC: V(W')

v

Figure 37
#15 LOGIC: V9

S

AND

Figure 38

#16 N LOGIC: V8
v __,_____;i::::
° '__lk_—*’ AND

Figure 39

(Temp.) The Seeburg Corporation, MID, Chicago, Ill.
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#17 LOGIC: 94(W')+V4+V'3 -

9
1
W]

e
S e

OR

Figure 40

#18 LOGIC: V'3

Figure 41

#19 LOGIC: V&4+V'1l0

)~

AND

Figure 42

#20 ’ LOGIC: V'1l0

e B~

Figure 43

(Temp.) The Seeburg Corporationm, MID, - Chicago, Ill.
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#21 LOGIC: V'(W")+V (W)

‘i
- F—f}

AND

OR

Figure 44

#22 ' . LOGIC: V'(W')
U sl
| —

Figure 45

#23 | LOGIC: V'4
o —
4 = A -

Figure 46

#24 LOGIC: V'4+V'(W')

Figure 47

(Temp.) The Seeburg Corporation, MID, Chicago, Ill.
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#25

#26

27

#28

(Temp.)
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LOGIC: V'HV'(W")

vl
9 —F—3__/am
V! OR
w — AND
Figure 48
LOGIC: (W')+V'9
11
W' i
V‘ OR
9 _| AND
Wisure 49
LOGIC V'9
Vi
9__| ~ JAND
Figure 50
LOGIC: (W)+V'(W')
Figure 51
The Seeburg Corporation, MID,. . Chicago, Ill.
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#29 : LOGIC: (V)

v——AAF>-T >

Figure 52

LOGIC : (V")
it T

Figure 53

#30

#31 LOGIC : (W

)
v ST >

Figure 54

#32 LOGIC : (W')

v T >

Figure 55

¢ T >

Figure 56

(Temp.) The Seeburg Corporation, MID, Chicago, Ill.
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#34

#35

#36

#37

#38

(Temp.)
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LOGIC : (X')

i

Figure 57

LOGIC : (Y)

— i T >

Figure 58

: (WH+(V)+9

|
i

O < E

Figure 59
LOGIC : 4+10

sy

Figure 60

LOGIC : 10

0w ——>T —>

Figure 61

The Seeburg Corporation, MID, Chicago, Ill.
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#39 LOGIC: 8

ga--————e{-—fr —

Figure 62

#40 . LOGIC: 3+W
32
w — OR
Figure 63

#41 LOGIC: UV'W'l

E—

kJr
W—
4 AND

Figure 64

(Temp.) The Seeburg Corporation, MID, Chicago, I1l.
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LOGIC OUTPUT TIMING CHART

to their numerical coding

Figure 65 shows the logic outputs according

(2 through 41).

Output logic is shown as negative pulses occurring at the
These times are the 48~Count Binary Counter cycle time.

times indicated.
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9 THE DOWNBEAT LAMP

The Downbeat Lamp is activated by two transistors connected as a
Darlington amplifier. (Refer to Figure 66). The input to the Downbeat
Lamp is from binary output V', When the input V' goes positive, a positive
going signal is coupled to the base of transistor Q2021, due to the action
of the differentiating circuit consisting of the .1 mfd capacitor and the
2-100K resistors. This occurs at times 0 and 24. This positive going
signal causes transistor Q2021 to conduct heavily. This action causes a
positive voltage to appear at the base of Q2022 causing it to conduct
heavily. This lowers the collector-emitter impedance of Q2022 causing the
lamp to fire momentarily. The 1000 mfd capacitor and the 1K resistor act
as a decoupling network to prevent the pulses from the lamp circuit from
appearing elsewhere in the Select-A-Rhythm.

Down BEAT l
Lam? 1K
(oN #T Time
O AnD aY)

/CO0 MFD

Viwevr >—
FRoM BINARY
COUNTER

Q2022

Figure 66

(Temp.) The Seeburg Corporation, MID, Chicago, Ill.
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PORTABLE SELECT-A-RHYTHM
Commutator and Logic Assembly
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-connections from the input points by means of
is¢ more than one input to a terminal

they wiil bhe listed in ci:der of harness connections (no brackets).
PIN | COLUR i FUNDT L ON TERMINATION
L | White | Downbeat pamp Return Downbeat Lamp
2| Red ingic Qutpur #2 Selector Switch Terminal 1H
3.] Orange | Logic Output #3 Seiector Switch Terminal bK(4B)
4| Yellow | Logic Outpuk #4 Selector Switch Terminal 8M(12F)
5] Gre=n ingic Dutour #5 Seiector Switch Terminal 16H
6| Blue Logic OQutput #0 Selector Switch Terminal 13H(L1K)
71 Viciet Lzogic Gutput #7 Selector Switch Terminal 3K(4D, 5D, 6D)14B
& | Gray Logic Outputr #8 Sejector Switch Terminal 14H
9 ) White Logic Qutput #9 Selector Switch Terminal 8K
10 ] Black Logic Cutput #10 Selecter Switch Terminal 14F
1t ! Brown Logic Output #11 Selector Switch Terminal 13B
12| Red rogic Oaerput #12 Seiector Switch Terminal 16B
13 | Grange | Logic Dutput #13 Szlector Switch Terminal 10K
& | Yeilow togic Cutput 714 Selector Switch Terminal 2D(2H)12D
15| Green fogic Output #15 Szlector Switch Terminal 1IM97M & 13M)
16 | Blue Logic Qurput #16 Selector Switch Terminal 2B(1K)
L7 j Violet Lagic Qutput #1i7 Selector Switch Terminal 8D
18 | Gray Logic Dutput #18 Selector Switch Terminal 9B
19 | White Logic Gutout #19 Selector Switch Terminal 10M
20| Black Logic Gutnet #20 Selector Switech Terminal 5K
21 | Brown | Legic .Qutput #Z1 Selector Switch Terminal 9D(9K)
22 | Red Logic OQutput #22 Selector Switch Terminal 11B
23| Orange Logic Output #23 Selector Switch Terminal IF(LD & 2M)
24 | Yel.ow | Logic Outpur #24 Selector Switch Terminal 10H
25 | Green logic Qutpur #25 Seiector Switch Terminal 12H
26 | Blue Logic Uutput #26 Selector Switch Terminal 7*],‘)
7 1 Viciet | Loglc Output #27 Selector Switch Terminal 11D
28 | Gray Logic Qutput #28 Selector Switch Terminal 8F, L2M(13F & Ll1H)
29 T White Logic Output #29 Selector Switch Terminal 2F(1M) -17F-9F
30 [ Black Logic Cutput #30 Selector Switch Terminal 17D(17K & R2307 to 17H)
31 | Brown | Llogic Output #31 Selector Switch Terminal 16F(15B ~ I15H,16M,18D)
| 3M(5B) 10F (9M)
32 | Ked i Logic Output #32 Selector Switch Terminal 3F(3B,4H,5H,6B,6H,7/B,7H)
16D
33 | Orange Logic Output #33 Selector Switch Terminal 5M(6F,6M,4F ,4K)11F,13H -
15M(15D~15K~14M)
34 | Yellow | Logic Qutput #2324 Selector Switch Terminal IZK
35 | Green Logic Output #35 Selector Switch Terminal 7K(10B-12B)
36 | Blue Logic Qutput #36 Selector Switch Terminal 8H
7 | Vinlet Logic Qutput #37 Selector Switch Terminal 15F
Figure 68
{Temp.) The Secburg Corporation, MID, Chicago, Ill.
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PIN |COLOR FUNCTION TERMINATION

38 |Gray Logic Output #38 Selector Switch Terminal 4M(5F)14D(13K & 10D)
39 |White Logic Output #39 Selector Switch Terminal 14K(17B)
40 |[Black Logic Output #40 Selector Switch Terminal 8B

41 |Brown Logic Output #41 Selector Switch Terminal 13D

42 |White Logic Output #1 Return | Downbeat Lamp

43 |Blue Binary Counter Reset Foot Pedal (Reset)

Control

44 |Blue +15 Volts +15 Volts from Power Supply

45 [Red +28 Volts +28 Volts from Power Supply

46 |[Violet | Tempo Control Tempo Control

47 |Blue Tempo Control Tempo Control

(Temp.)

Figure

68 (Cont'd)

The Seeburg Corporation, MID, Chicago, Ill.
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COMMUTATOR AND LOGIC ASSEMBLY

Schematic Diagram #1
Pulse Generator and Binary Reset System
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TEMPO
CALIBRATE

; TEMPO CONTROL

TO
PREAMP,
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4 (AUDIO
~ FOOT PEDAL | SHUNT)

RESET CONTROL

Figure 69

(Temp.) The Seeburg Corporation, MID, Lhicago, Ill.
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Schematic Diagram #2
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Schematic Diagram #3

Primary Logic
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Figure 71
(Temp.) The Seeburg Corporation, MID, Chicago, Ill.
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“gECtizg 1 Schematic Diagram #4 SERVICE MANUAL
age AND Logic Matrix MODEL, SAR1

INPUTS FROM BINARY COUINTERS AND BINARY LOGIC OUTPUTS TO OR LOGIC MATRIX
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(Temp.) The. Seeburg Corporation, MID, . Chicago, Ill.
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Schematic Diagram #5
OR Logic Matrix
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4 \‘\ OUTPUTS
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Figure 73
NOTE: Logic Qutputs are on corresponding pin numbers (i.e., Logic

Output #3 is on Pin 3 etc.)

(Temp.)

The Seeburg Corporation,

£l

MID

Ghicago, Ill.
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11 FOOT PEDAL

The foot pedal in the SAR1 consists of a foot operated ''push On -
push C££" SPDT switch. When in the Off position, the switch shorts the
audio output of the preamplifier to ground and simultaneously resets the
binary counter. When the switch in turned On, the short is removed from
the audio, and normal cperation of the binary counter is restored, with the
counter starting off at a count of 1 (downbeat),

12 SELECTOR SYSTEM THEORY OF OPERATION

The selector system of the Select~A~Rhythm consists of 18 six-pole,
single~throw switches (Rhythm selector switches) and one two~pole, single-
throw switch. The inputs to the selector system are the 39 logic outputs
of the Commutator and Logic assembly. The outputs of the selector system
are used to activate the percussion instrument generators in the instrument
generator assembly. For each rhythm there can be as many as six outputs;
each one of these outputsmay activate up to three simulated instruments
simultanecusly. Several diodes are also mounted on the selector switch
and are used tc isolate the instrument generator circuit when a single
logic output is used to activate more than oneinstrument. The diodes may
be used as additional "OR" gates, extending the logic to apply more than
one logic output to one instrument. Resistors are on the switch to de-
crease the amplitude of the output logic signal since some rhythms require
that certain instrument sounds be subdued. The rhythm selector combination
chart, Figure 74, shows the interconnections of the logic circuits to the
instrument generatcrs: When a button is depressed to select a rhythm, the
logic outputs listed on the left are connected to the instrument or instru-
ments that ares listed in the right-hand cclumn. For instance when the
Metrcnome button is depressed, Logic #31 is connected to input H, which is
the Clave input. Since the output from Logic #31 occurs at times 0, 12,
24, 36 and 48 the Clave output will be heard at these times.

13 SELECTION SYSTEM

The following charts show the logic output = instrument generator input
interconnections for the 18 rhythms in the Select-A-Rhythm., The +15 V in=-
puts are used for changing the fraquency spectrum of the Brush and the Cymbal.
The brzcket resistor wvalues are series resistors for softening that particular
instrument sound.

SELECTOR SYSTEM COMBINATION CHARTS

RHYTHM #1 WALTZ

O~ et Logic Code Instrument Generator Input Code Instrument
(+15V) T (Brush Shunt)
2 A Sandblock
16 D Snare Drum
23 D&F Snare Drum & Tambourine
29 P Bass Drum

Figure 74

{Temp.) The Seeburg Corporation, MID, . Chicago, Ill.
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SELECTOR SYSTEM COMBINATION CHARTS (CONT'D)
RHYTHM #2 VIENNESE WALTZ
Logic Code Instrument Generator Input Code Instrument
(+15V) | S (Cymbal Shunt)
14 R&D Cymbal & Snare Drum
16 R Cymbal
23 D Snare Drum
29 P Bass Drum
RHYTHM #3 BALLAD FOX TROT
Logic Code Instrument.Generator Input Code Instrument
y : D Snare Drum
31 P Bass Drum
32 D &R Snare Drum & Cymbal
33 D (100K) Soft Snare Drum
RHYTHM #4 SWING
Logic Code Instrument Generator Input Code Instrument
3 A Sandblock
7 D Snare Drum
32 R (33K) Soft Cymbal
33 D &P Snare Drum & Bass Drum
38 D Snare Drum
RHYTHM #5 BIG BAND
Logic Code Instrument Generxator Input Code Instrument
7-20 & 32 D ' Snare Drum
31 R Cymbal
33 P Bass Drum
38 R (100K) Soft Cymbal
RHYTHM #6 DIXIE LAND
Logic Code Instrument Generator Input Code Instrument
3 A Sandblock
7 D Snare Drum
32 B & J Brush, Clave-Snare Drum
and Bass Drum
33 D (100K) Soft Bass Drum
Figure 74 (Cont'd)
(Temp.) The Seeburg Corporation, MID, Chicago, Ill.
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SELECTOR SYSTEM COMBINATION CHARTS (CONT'D)
RHYTHM #7 TEEN BEAT
Logic Code Instrument Generator Input Code Instrument
15 & 31 P Bass Drum
32 B & K (22K) Brush and Soft Cow Bell
26 D Snare Drum
33 R (100K) Soft Cymbal
RHYTHM #8 RHUMBA
Logic Code Instrument Generator Input Code Instrument
4 H Clave
9 K Cow Bell
17 D (47K) Soft Snare Drum
.28 P ' Bass Drum
36 M Low Conga
40 P Brush
RHYTHM #9 CHA CHA
Logic Code Instrument Generator Input Code Instrument
21 & 18 J Clave, Snare Drum and
Bass Drum
21 K Cow Bell
29 P Bass Drum
31 D Snare Drum
RHYTHM #10 SAMBA
Logic Code Instrument Generator Input Code Instrument
13 L High Conga
19 P &L Bass Drum and High Conga
24 M Low Conga
30 J&F Clave, Snare Drum, Bass
Drum and Tambourine
35 B Brush
38 G Cow Bell, Tambourine

and Snare Drum

(Temp.)

Figure 74 (Cont'd)

The Seeburg Corporation,

MID,

Chicago, Ill,
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SELECTOR SYSTEM COMBINATION CHARTS (CONT'D)
RHYTHM #11 MAMBO
Logic Code Instrument Generator Input Code Instrument
6-15-27 & 33 L &K High Conga and Cow Bell
22 M Low Conga
28 E Snare Drum, Bass Drum
and Cymbal
RHYTHM #12 BEGUINE
Logic Code Instrument Generator Input Code Instrument
4 H Clave
14 L High Conga
25 M Low Conga
28 N Bass Drum and Cow Bell
34 D Snare Drum
35. B Brush
RHYTHM #13 TANGO
Logic Code Instrument Generator Input Code Instrument
6 i D Snare Drum
11 F Tambourine
15 H&D Clave and Snare Drum
28 J Snare Drum, Clave and
Bass Drum
38 H Clave
41 D Clave and Snare Drum
RHYTHM #14 BOLERO
Logic Code Instrument Generator Input Code Instrument

7-8-33-38 & 39
10

D&M
C

Snare Drum and Low Conga
Brush. Clave and Bass Drum

RHYTHM #15 6/8 SHUFFLE

Logic Code Instrument Generator Input Code Instrument
31 B &K Brush and Cow Bell
33 D, R&P Snare Drum, Bass Drum
and Cymbal
Figure 74 (Cont'd)

(Temp.)

The Seeburg Cofporation,

Chicago, IlLl.
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SELECTOR SYSTEM COMBINATION CHARTS (CONT'D)

RHYTHM #16 MARCH PDLKA

Logic Code Instrument Generator Input Code Instrument
12-5 & 32 D &H Snare Drum and Clave
31 R&P Cymbal and Bass Drum

RHYTHM #17 WESTERN

Logic Code Instrument Generator Input Code Instrument
30 H, K & L (100K) Clave, Cow Bell and
Soft High Conga
29 P Bass Drum

RHYTHM #18 METRONOME

Logic Code Instrument Generator Input Code Instrument

31 H Clave

Figure 74 (Cont'd)

(Temp.) The‘Seeburg Corporation, MID, ‘ Chicago, Ill.
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rhythm button is-depressed.

TERMINATION CHARTS

SERVICE MANUAL

MODEL, SAR1

The feollowing charts show the actual interconnections made when the

Rhythm buttons on the selector switch are
numbered from 1 to 18, to correspond to the number headings on the charts
in Figure 77, and the On/0Off button is #19.
are labelled according teo Figure 76,

The terminals on the switch
Each terminal is given a letter

and this letter is prefixed with the number or correspond to the button

number., The illustration faces the switch from the contact side.
1E G /MO 2F O 21M0 3EOMO GF OB VOB BFO O’f‘"
J€ O 1O 2EC 1L O3 OO /6£OK-O 1EOMO &O O 8-
/6 O KO 20K O 30 OKC Ko OO IONG. 0. QA%
/e O 1402 0O KOO ACOHO QMR O"‘;
80 MOBO HOIBOKO /68 OO mOm 1880 OFF
ir Ole O 200260 34030 #8040 118O/%O #4400
T T T T T T
I ! ' : ! ¢
i t J ]
© ® ® ® @ ©
wALTz rOf PoLKA JUCHE
TRUT -
Figure 76
1. WALTZ
Terminal Function Terminations
| * 1A Brugh ‘Shunt Control Input (Input T +15V) | Instrument Generator Pin 19
1B +15 Volts Switch 19B
» 10 Tambourine Control Input F Instrument Generator Pin 6
1D Logic Output 23 Commutator and Logic Pin 23
1E Brush and Snare Drum Control Input D Diode CR2301
- Instrument Generator Pin 4
* 1F Logic Output 23 Commutator and Logic Pin 23
1G Sandblock Control Input A Instrument Generator Pin 1
* 1H Logic Output 2 Commutator and Logic Pin 2
1J Brucsh and Snare Drum Contrel Input D Diode CR2302
Instrument Generator Pin 4
1K Logic Output 16 Commutator and Logic Pin 16
1L Bass Drum Control Input Instrument Generator Pin 14
M Logic Output 29 Commutator and Logic Pin 29

* Denotes cable harness connection.

(Temp.)

Figure 77A

The Seeburg Corporation,

MID.’

Chicago, I11.
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Termination Charts (Cont'd)
2. VIENNESE WALTZ
Terminal Function Termination
* 24 Cymbal Control Input R Instrument Generator Pin 15
* 2B Logic OQutput #16 Commutator and Logic Pin 16
2C Brush and Snare Drum Control (Input D) Diode CR2302
* 2D Logic Output #14 Commutator and Logic Pin 14
2E Bass Drum Control Input P Instrument Generator Pin 14
* 2F Logic Output #29 Commutator and Logic Pin 29
2G Cymbal Control Input R Instrument Generator Pin 15
2H Logic Output #14 Commutator and Logic Pin 14
2J Cymbal Shunt Control Input Instrument Generator Pin 20
2K +15 Volts Switch 19B
2L Brush and Snare Drum Control Input D Diode CR2301
; : Instrument Generator Pin 4
2M Logic Output #23 Commutator and Logic Pin 23
Figure 77B
3. BALLAD FOX TROT
Terminal Function Termination
3A Cymbal Control Input B Instrument Generator Pin 15
3B Logic Output #32 Commutator and Logic Pin 32
* 3C Cymbal Shunt Contrél Instrument Generator Pin 20
3D +15 Volts Switch 19B
3E Brush: and Snare Drum Control Diode CR2301
i Instrument Generator Pin 4
* 3F Logic Output #32 Commutator and Logic Pin 32
3G Soft Brush and Snare Drum R2301 (Diode CR2302)
Instrument Generator Pin 4
3H Logic Output 33 Commutator and Logic Pin 33
3J Brush: and Snare Drum (Control Input D) Diode CR2302
Instrument Generator Pin &4
* 3K Logic Qutput #7 Commutator and Logic Pin 7
3L Bass Drum Control Input P Instrument Generator Pin 14
*  3M Logic Output #31 Commutator and Logic Pin 31

Figure 77C

% Denotes cable harness connection.

(Temp.) Theé Seeburg Corporation,

MID, , Chicago, Il

L.
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Termination Charts (Cont'd)
4. SWING
Terminal Function Termination
4A Sandblock Control Input A Instrument Generator Pin 1
4B Logic Qutput #3 Commutator and Logic Pin 3
4c Brush and Snare Drum Control Input D Diode CR2302 !
Instrument Generator Pin 4
4D Logic Output #7 Commutator and Logic Pin 7
4E Bass Drum Control Input P Instrument Generator Pin 14
4F Logic Output #33 Commutator and Logic Pin 33
4G Low Cymbal Input R R2023
Instrument Generator Pin 15
4H Logic Qutput #32 Commutator and Logic Pin 32
43 Brush and Snare Drum Control Input D Diode CR2302 _
Instrument Generator Pin 4
4K Logic Output #33 Commutator and Logic Pin 33
41, Brush and Snare Drum Control Input D Diode CR2301
Instrument Generator Pin 4
*  4M Logic Output #38 Commutator and Logic Pin 38
Figure 77D -
5. BIG BAND
'Terminal Function Termination
S5A Cymbal Control Input R Instrument Generator Pin 15
5B Logic Output #31 Commutator and Logic Pin 31
5C Brush and Snare Drum Control Input D Diode CR2302
; Instrument Generator Pin 4
5D Logic Output #7 Commutator and Logic Pin 7
5E Soft Cymbal Control Input R R2303
Instrument Generator Pin 15
S5F Logic Output #38 Commutator and Logic Pin 38
5G Brush and Snare Drum Control Input D Diode CR2302
Instrument Generator Pin 4
S5H Logic Output #32 Commutator and Logic Pin 32
5J Brush and Snare Drum Control Input D Diode CR2302
Instrument Generator Pin 4
* 5K Logic OQutput #20 Commutator and Logic Pin 20
5L Bass Drum Control Input P Instrument Generator Pin 14
* 5M Logic OQutput #33 Commutator and Logic Pin

33

Figure 77E

* Denotes cable harness. connection

(Temp.) The Seeburg Corporation,

MID, Chicago, Ill.
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Termination Charts (Cont'd)
6. DIXIELAND
Terminal Function Termination
6A Snare Drum, Clave and Bass Drum Control Instrument Generator Pin 9
Input J ° :
6B Logic Qutput #32 Commutator and Logic Pin 32
6C Brush and Snare Drum Control Input D Diode CR2302
' Instrument Generator Pin 4
6D Logic Output #7 Commutator and Logic Pin 7
6E Bass Drum Control Input P Instrument Generator Pin 14
6F Logic Output #33 Commutator and Logic Pin 33
6G Brush Control Input B Instrument Generator Pin 2
6H Logic Output #32 Commutator and Logiec Pin 32
% 6d Sandblock Control Input A Instrument Generator Pin 1
* 6K Logic Output #3 Commutator and Logic Pin 3
6L Soft Brush and Snare Drum Control R2304 (Diode CR2302)
Input D Instrument Generator Pin 4
6M Logic Output #33 Commutator and Logic Pin 33
Figure 77F
7. TEEN BEAT
Terminal - Function Termination
7A Brush Control Input B Instrument Generator Pin 2°
7B Logic Output #32 Commutator and Logic Pin 32
7C Brush and Snare Drum Control Input D Diode CR2302
Instrument Generator Pin 4
* 7D Logic Qutput #26 Commutator and Logic Pin 26
7E Bass Drum Control Input P Instrument Generator Pin 14
* JF Logic Output #31 Commutator and Logic Pin 31
7G Cow Bell Control Input K Instrument Generator Pin 10
7H Logic OQutput #32 Commutator and Logic Pin 32
i Soft Cymbal Control Input R R2303
Instrument Generator Pin 15
* 7K Logic Output #35 Commutator and Logic Pin 35
7L Bass Drum Control Input P Instrument Generator Pin 14
™ Logic Output #15 Commutator and Logic Pih 15

Figure 77G

% Denotes cable harness connection

(Temp.)

The Seeburg Corporation,

MID,

Chicago, Ill.
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Termination Charts (Cont‘d)
8. RHUMBA
Terminal Function Termination
BA Brush Control, Inpuf B Instrument Generator Pin 2
* 8B Logic Output #40 Commutator Logic Pin 40
8C Soft Brush and Snare Drum Control R2305 (Diode CR2302)
Input D Instrument Generator Pin 14
-% 8D Logic Qutput #17 Commutator and Logic Pin 17
8E Bass Drum Control Imput P Instrument Generator Pin 14
* 8F Logic Output #28 Commutator and Logic Pin 28
: 8G Low Conga Control Imput M Instrument Generator Pin 12
% 8H -|Logic Output #36 Commutator and Logic Pin 36
J Cow Bell Control Input K Instrument Generator Pin 10
% 8K Logic Output #9 Commutator and Logic Pin 9
8L Clave Control Input H Instrument Generator Pin 8
* 8M Logic Qutput #4 Commutator and Logic Pin 4
Figure 77H
9. CHA CHA
Terminal ) Function Termination
oA Snare Drum, Clave and Bass Drum Control Instrument Generator Pin 9
Input J .
* OB Logic Output #18 Commutator and Logic Pin 18
9C Cow Bell Control Input K Instrument Generator Pin 10
* 9D Logic Output #21 Commutator and Logic Pin 21
9E Bass Drum Control Input P Instrument Generator Pin 14
* OF Logic Qutput #29 Commutator and Logic Pin 29
- SG Not Used None
* OH -|Tie Point for Tambourine Input Instrument Generator Pin 6
] Snare Drum, Clave and Bass Drum Control Instrument Generator Pin 9
Input J
9K- |[Logic Output #21 Commutator and Logic Pin 21
9L Brush and Snare Drum Control Input D Diode CR2301
Instrument Generator Pin &
oM Logic Cutput #31 Commutator apd Logic Pin 31
Figure 771
* Denotes cable harness connection
{Temp. ) The Seeburg Corporation, MID, Chicago, Ili.
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Termination Charts (Cont'd)
10. SAMBA
Terminal Function Termination
10A Brush Contrel Imput B Instrument Generator Pin{2
10B Logic Output #35 Commutator and Logic Pin 35
* 10C Snare Drum, Tambourine and Cow B€ll Instrument Generator Pin 9
Control Input G
10D Logic Qutput #38 Commutator and Logic Pin 38
10E Tambourine Control Input F and Snare Diode CR2304 - Instrument
Drum, Clave and Bass Drum Izput J Generator Pin 9 - and Diode
CR2305 - Instrument Generator Pin 6
* 10F Logic Output #31 Commutator and Logic Pin 31
10G Low Conga Control Input M Instrument Generator Pin 12
* 10H Logic Output #24 Commutator and Logic Pin 24
10J High Conga Control Input L Instrument Generator Pin 11
% 10K Logic Output #13 Commutator and Logic Pin 13
10L Bass Drum €ontrol Input P and High Diode CR2306 - Instrument
Conga Input L Generator Pin 14 and Diode CR2307
Instrument Generator Pin 11
* 10M Logic Output #19 Commutator and Logic Pin 19
Figure 77J
11. MAMBO
Terminal Function Termination
11A Low Conga Control Input M Instrument Generator Pin 12
* 11B Logic Qutput #22 Commutator and Logic Pin 22
11C High Conga Control Input L and Cow Diode CR2308 ~ Instrument
Bell Control Input K Generator Pin 11 and Diode CR2308
. Instrument Generator Pin 10
* 11D Logic Output #27 Commutator and Logic Pin 27
11E Same as 11C Same as 11C
* 11F Logic Output #33 Commutator and Logic Pin 33
* 11G Snare Drum, Bass Drum and Cymbal Instrument Generator Pin 5
Control Input E
11H Logic Output #28 Commutator and Logic Pin 28
11J Same as 11C Same as 11C
11K Logic Output #6 Commutator and Logic Pin 6
11L Same as 11C Same as 11C
* 1IM Logic Output #15 Commutator and Logic Pin 15
Figure 77K
* Denotes cable harness connection

(Temp.)

The Seeburg Corporation,

MID, Chicago, I11.
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Termination Charts (Cont'd)
12. BEGUINE
Terminal Function Termination
12A Brush Control Input B Instrument Generator Pin 2
12B Logic Output #35 Commutator and Logic Pin 35
12C High Conga Control Input L Instrument Generator Pin 11
* 12D Logic Output 14 Commutator and Logic Pin 14
12E Clave Control Input H Instrument Generator Pin 8
12F Logic Output #4 Commutator and Logic Pin &4
12G Low Conga Control Input M Instrument Generator Pin 12
* 12H Logic Output #25 Commutator and Logic Pin 25
121 Brush and Snare Drum Control Input D Diode CR2302
Instrument Generator Pin 4
* 12K Logic Output #34& Commutator and Logic Pin 34
% 12L Bass Drum and Cow Bell Control Input N Instrument Generator Pin 13
% 12M- |Logic Output #28 Commutator and Logic Pin 28
Figure 77L
13. TANGO
Terminal Function Termination
13A Tambourine Control Input F Instrument Generator Pin 6
* 13B Logic Output #11 Commutator and Logic Pin 11
13C Brush and Snare Drum Control Input D Diode CR2302
Instrument Generator Pin 4
* 13D Logic Output #41 Commutator and Logic Pin 41
13E Snare Drum, Clave and Bass Drum Instrument Generator Pin 9
Control Input J
13F Logic Output #28 Commutator and Logic Pin 28
[+ 13C Brush and Snare Drum Control Input D Diode CR2301
' Instrument Generator Pin 4
* 13H Logic Output #o Commutator and Logic Pin 6
137 Clave Control Input H Instrument Generator Pin 8
13K Logic Output #38 Commutator and Logic Pin 38
131 Brush and Snare Drum Control Input D Diode CR2309
and Clave Control Input H Instrument Generator Pin &
Diode CR2310°
Instrument Generator Pin 8
13M Logic Output #15 Commutator Logic Pin 15
Figure 77M
* Denotes cable harness connection
(Temp.) The Seeburg Corporation, MID, Chicago, Ill.
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Termination Charts (Cont'd)
14. BOLERO
Terminal Function Termination
14A Soft Low Conga Control Input H and Diode CR2311 (R2308)

Brush and Snmare Drum Control Input D Instrument Generator Pin 12 and
Diode CR2312
Instrument Generator Pin 4
* 14B Logic Output #7 Commutator and Logic Pin 7
14C Same as 14A Same as 14A
* 14D Logic Qutput #38 Commutator and Logic Pin 38
14E Brush, Clave and Bass Drum Control Instrument Generator Pin 3
Input C )
* 14F Logic Output #10 Commutator and Logic Pin 10
'14G Same as 14A Same as 14A
* 14H Logic Output #8 Commutator and Logic Pin 8
147 Same as 14A Same as l4A
% 14K Logic Output #39 Commutator and Logic Pin 39
141 Same as 14A Same as 14A
14M Logic Qutput #33 Commutator and Logic Pin 33
Figure 77N
15. 6/8 SHUFFLE
Terminal _ Function Termination
154 |Cow Bell Contrel Input K Instrument Generator Pin 10
15B Logic Output #31 Commutator and Logic Pin 31
15C Brush and Snare Drum Control Input D Diode CR2302
_ Instrument Generator Pin &
15D Logic Output #33 Commutator and Logic Pin 33
15E Brush and Snare Drum Control Input D Diode CR2301
Instrument Generator Pin 4
*.1BF Logic Output #37 Commutator and Logic Pin 37
* 15G Brush Control Input B Instrument Generator Pin 2
15H Logic Output #31 Commutator and Logic Pin 31
153 Cymbal Control Input R Instrument Generator Pin 15
15K Logic Output #33 Commutator and Logic Pin 33
15L Bass Drum Control Input P Instrument Generator Pin 14
* 15M Logic Output #33 Commutator and Logic Pin 33

Figure 770

# Denotes cable harness connection

(Temp.)

The Seeburg Corporation,

MID,

« Chicago, Il
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Termination Charts (Cont’d)
16. MARCH POLKA
Terminal Function Termination
16A Clave Control Inmput H and Brush and Diode CR2310 - Instrument
Snare Drum Control Input D Geherator Pin 8 ~ Diode CR2309
Instrument Generator Pin 4
* 16B Logic Output #12 Commutator and Logic Pin 12
16C Same as 16A Same as 16A
* 16D Logic Output #32 Commutator and Logic Pin 32
16E Bass Drum Control Input P Instrument Generator Pin 14
%* . 16F Logic Output #31 Commutatcor and Logic Pin 31
16G Same as 16A Same as 16A
% 16H Logic Output #5 Commutator and Logic Pin 5
16J Tie Point Tie Point of Instrument
Generator Pin &
16K Tie Point. . Tie Point of Instrument
Generator Pin 4
% 16L Cymbal Control Input R Instrument Generator Pin 15
16M Logic Output #31 Commutator and Logic Pin 31
Figure 77P
17. WESTERN
Terminal Function Termindtion
* 174 Low Conga Control. Input M Instrument Generator Pin 12
178 Logic Output #39 Commutator and Logic Pin 39
* 17C Cow Bell Control Input K Instrument Generator Pin 10
*_17D Logic Output #30 Commutator and Logic Pin 30
* 17E Bass Drum Control Input P Instrument Generator Pin 14
% 17F Logic Output #29 Commutator and Logic Pin 29
* 17G Soft High Conga Control Input L Instrument Generator Pin 11
178 Logic Output #30 R2309
Commutator and Logic Pin 30
173 Ctgve Control Input H Instrument Generator Pin 8
17K Logic Output #30 Commutator and Logic Pin 30
17L Not Used Not Used
17M Not Used Not Used
Figure 77Q
% Denotes cable harness connection
(Temp.) The Seeburg Corporation, MID, Chicago, Il11.
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Termination Charts (Cont'd)
18. METRONOME
Terminal Function Termination
18A Not Used None
18B . .| Not Used None
* 18C Clave Control Input H Instrument Generator Pin 8
18D Logic Output #31 Commutator and Logic Pin 31
18E Not Used None
i8F Not Used None
18G Tie Point R2308-CR2311 Tie Point
18H .Not Used None
18J Tie Point CR2311 and CR2313 Tie Point
- 18K -| Not Used None
* 18L Tie Point CR2312 Tie Point
18M Not Used None
Figure 77R
19. ON/OFF
Terminal Color Function Termination
* 19A on/0ff AC Center Tap of Power Trans-
former Secondary
198 Black On/0ff AC Chassis Ground
%* 19C Not Used None
* 19D Not Used None
Figure 778

* Denotes cable harness connection

14 SELECT-A-RHYTHM INSTRUMENT GENERATOR

The Instrument Generator Assembly electrically simulates the 10 per-
cussion instrument sounds heard in the audio output of the Select-A-Rhythm,
These instruments are:

Sandblock
Brush
Snare Drum
Tambourine
Clave

6.
e
8.
9

10.

Cow Bell

Hi Conga Drum
Lo Conga Drum
Bass Drum
Cymbal

The signals which activate the various instrument sounds are the switch-

ed logic outputs of the selection system.

(Temp.)

The Seeburg Corporation,

The selection system directs the

MID, , Chicago, Ill.
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logic outputs from the Commutator and Logic assembly, to the proper in-
strument inputs in the correct time sequence. 7The net result is a rhythm
voiced to authentically represent the rhythms selected.

The operation of the instrument generator can be more easily under-
stood if a comparison ig made betwsen the actual percugsion instruments and
the electrical circuits which simulate them. There are two basic per-
cussion sound types. These are: (1) the uniform vibration that results
when a drum head is struck, and (2) a non-uniform clanging or metallic
sound, as a cymbal. The logic input pulses are analogous to the action of
striking a percussion instrument. Every percussion instrument sound is
composed of one or both of these basic sound types. The electrical equiv-
alent of these two sound types are a resonant tank circuit (drum) and pulse
circuits with superimposed noise (metaliic sound).

NE G,
PULSE
INPUT

v

HIGH CONGA
OUTPUVT

Figure 78

Figure 78 is a simplified schematic diagram of the Hi Conga drum
generator. A negative input pulse shock excites the resonant tank circuit,
composed of the 1 henry Inductor and the two .22 mfd capacitor. This
circuit generates a sound the equivalent of striking a drum head. The
entire circuit is somewhat similar to a Colpitt's oscillator, However,
there is insufficient feedback to maintain oscillations indefinitely and
in effect, the transistor merely acts as a Q multiplier in that it main-
tains the oscillations in the tank circuit for a relatively long time

(Temp.) The Sesburg (orporation, MID, Chicago, T11.
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after excitation. In addition to ifs actions as a Q multiplier, the
transistor also serves as the output emitter follower circuit of the Hi
Conga Drum generator. The .00l capacitor between the collector and base
suppresses any tendency of the circuit to break into parasitic oscillations,

The type of sound associated with the cymbal is a ringing, metallic
type of sound. When a cymbal is struck, it vibrates at many frequencies
simultaneously, Electrically this is duplicated by generating pulses
with superimposed white noise. Figure 79 shows a simplified schematic
diagram of the brush generating circuit.

+15V

+15V
BRUSH
SHUNT

Figure 79

The brush sound of the Select-A-Rhythm imitates the sound of the Hi-
Hat Cymbal being struck with the brush. A negative pulse cuts off the
normally saturated transistor Q2507, permitting the .022 mfd capacitor to
charge. When the pulse has passed, the diode blocks the capacitor from
discharging back through Q2507 so it discharges more slowly through the
resistor-diode network to the base of Q2508. Q2508 is normally cut off.
However, when the .022 mfd capacitor is charged its discharge current,
which is combined with noise from the noise generator, causes Q2508 to
conduct and amplify the noise, The amount of amplification is dependent
on the base current and falls off gradually as the capacitor discharges.
The L-C resonant circuit in the collector of Q2508 serves to emphasize a
relatively narrow bank of noise frequencies and to by-pass the others.
Completing the brush-shunt circuit to +15-volts will both lower the ree-
onant frequency and broaden the pass band.

(Temp.) The Seeburg Corporation, MID, , Chicago, Ill.
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Over-all operation of the Instrument Generator is shown in the
block diagram, Figure 80. Inputs to the Instrument Generator are the
switched logic outputs from the Selector Switch. Note that several of
these inputs activate two or three instruments simultaneously; for example,
the Snare Drum, Bass Drum and Cymbal will all sound when there is a pulse
present at input E,.

Inputs from the Selector Switch, with the exception of A, L and M
(the inputs for the Sandblock, Lo Conga, and Bass Drum) are connected to
negative OR logic circuits. These logic circuits prevent cross coupling
of the inputs. Since the inputs are negative pulses, the OR input logic
circuits have an output pulse for each input pulse. The four pulse
amplifiers (Snare Drum, Cymbal, Tambourine and Brush) amplify and invert
the input pulses, which are shaped by the shaping circuits. Outputs
from the shaping circuits for Cymbal, Tambourine, Brush and Input A
(Sandblock) are coupled to a positive OR logic circuit. The output of
this OR logic circuit will activate tank keying circuit #3, (the Brush
tank). Snare Drum and Cymbal shaping circuit outputs activate their
respective tank keying circuits directly. When the tank keying circuit
is operated by an input pulse, the tank circuit output is modulated by
the noise generator output. Tank keying circuits feed their outputs to
coupling circuits, and then to the audio preamplifier through the SAR
volume control, The drum circuits of the Select=-A-Rhythm Instrument
Generator are resonant tank circuits that are shock excited by the logic
input pulses. In some of the tank circuits there is a feedback netwqrk
which has a Q multiplying effect, that is, the tank circuit oscillates
for some time before findlly dying out. Drum circuit outputs are fed
through a coupling network to the Drum preamplifier, where the Drum
signals are amplified. The Drum preamplifier output is .fed to the output
coupling circuits, SAR volume control and then to the audio preamplifier.

<

(Temp.) The Seeburg Corporation, MID, Chicago, Ill.
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15 NOISE GENERATOR

The Noise Generator circuits of the Instrument Generator provides
the basic 'white' noise which is keyed and filtered in the Brush, Cymbal
and Snare Drum Keying circuits. The wide band noise after filtering
simulates the metallic sounds associated with these instruments. Noise
Generator circuitry is shown in Figure 81 and consists of two transistors,
Q2501 and Q2502. The Noise Generator, Q2501, uses only two of the
electodes of the transistor. The base of the transistor is connected
directly to ground and the emitter of the transistor is the output terminal.
The collector is left disconnected. The transistor used in this circuit,
when connected in this configuration, will act as a Zener diode. Since
the series resistor has a high value, the current will be very low and
operation is close to the Zener knee, and in this region, creates wide
band noise due to the internal characteristics of the tranmsistor. This
noise is distributed throughout the audible frequency spectrum and is
called "white'" noise, which means no particular frequency is emphasized.
The output of the Noise Generator is coupled through a .022 capacitor and
fed to the input of the second transistor, Q2502, the Noise Amplifier.
This'is a common emitter ‘transistor amplifier which amplifies the noise
and isolates the Noise Generator from the other circuits. Signals from
this stage are coupled to the tank keying circuits,

B+

.022 NOISE OUTPUT
(———P‘ TO TANK
KEYING
N.C +022 CIRCUITS
—/Q2501
NOISE
GEN. )y il
i 100
Figure 81

(Temp.) The Seeburg Corporation, MID, Chicago, Ill.
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Interconnection Diagram

P . LOGIC \NPUT
o ST Y & 7 FROM
%%%/%@J :////?///// SELECTOR
&/ SWITCH

o/o/ o/ d 4 dd
7 o 1 1z 13 14 |5
-A- ‘R IMSTRUM‘EI\)T

Ty
sk
e
B
LN
e,

L2 SENERATOR ASsSY
T No. 664023
4&/ 17
Figure 82

Figure 82 is the Interconnection Diagram for the Instrument Generator
Assembly. Wiring from this assembly terminates at the Selector Switch,
each wire being listed in the termination chart, Figure 83.

The termination charts, Figure 83, are read as follows: the first

terminal listed in the termination chart is the connection made in the
cable harness. Terminals in parenthesis are Selector Switch internal jumpers

(Temp.) The Seeburg Corporation, MID, , Chicago, LIl
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INSTRUMENT GENERATOR ASSEMBLY TERMINATION CHART
PIN COLOR FUNCTION TERMINATION
1 Brown Input A - Sandblock Selector Switch 6J (4A and 1G)
2 Red Input B = Brush Selector Switch 15G (124, 104,
8A, 7A and 6G)
3 Orange Input~Brush, Clave and Selector Switch 14E
. Bass Drum
4 Yellow Input D - Brush and Selector Switch 18L
Snare Drum (1) (Diode CR2312 to 18J,
14G, 14A, 147, 14C and
©14L)
(2) (16K and 16J)
(3) (Diode CR2301 to 15E,
15G, 9L, 4L, 3E, 2L and
1E)
(4) (Diode CR2309 to 16G, 16A,
16C and 13L)
(5) (Diode CR2302 to 15C, 13C,
1273, 7C, -R2305 to 8C, 6C,
R2304 to 6L, 5J, 5G, 5C, 47,
4C, 3J, -R2301 to 3G, 2C and,
1J) '
5 Green Input E - Snare Drum, Selector Switch 11G
Bass Drum and Cymbal
6 Blue Input F - Tambourine Selector Switch 9H (13A and Diode
CR2305 to 10E) 1C
7 Violet Input G - Snare, Tam=- Selector Switch 10C
bourine and Cow Bell
8 Gray Input H - Clave Selector Switch 18C (17J Diode
CR2310 to 16G, 16A, 16C, 13J,
12E and 8L)
9 White Input J - Snare Drum, Selector Switch 9J, (9A, 6A,
Clave and Bass Drum Diode CR2304 to 10E and 13E)

10 Black Input K - Cow Bell Selector Switch 17C (15A, 9C
Diode CR2303 to 11C. 11J, 11E,
11L, 8J, R2306 to 7G

11 Brown Input L - High Conga Selector Switch 17G (l2C, 10J,
Diode CR208 to 11E, 11L, 11J
and 11C, diode CR2307 to 10L)

12 Red Input M - Low Conga Selector Switch 17A (R2308 to
18G to CR2311 to 18J-14G~14A~-
14J-14C-14L, 12G, 11A, 10C and
8G)

13 Orange Input N - Bass Drum Selector Switch 12L

and Cow Bell
14 Yellow Input P - Bass Drum Selector Switch 17E (16E, 15L,
i 9E, Diode CR2306 to 10L, 8E,
7L, 7E, BE, 5L, 4E, 3L, 2E and
1L)
Figure 83
(Temp.) The Seeburg Corporation, MID, Chicago, Ill.
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INSTRUMENT GENERATOR ASSEMBLY TERMINATION CHART (CONT'D)

PIN COLOR FUNCTION TERMINATION

15 Green Input R - Cymbal Selector Switch 16L (15J)
2A(2G, 3A, R2302 to 4G, S5A
R2303 to 5E and 7J)

16 _ Blue +15 Volts Input Commutator and Logic Pin 40
17 Orange Audio Output Selector Switch 20B

18 Violet Input T - Brush Shunt Selector Switch 1A

19 Blue Input S - Cymbal Shunt | Selector Switch 3C (2J)

%.

Figure 83 (Cont'd)

(Temp.) The Seeburg Corporation, MID, Chicago, I11.
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16  PREAMPLIFIER

The preamplifier is used to amplify the output of the Instrument
Generator and is shown schematically in Figure 86. Interconnections are
shown in Figure 85, Preamplifier circuitry consists of two direct coupled,
common emitter stages with two feedback networks. A fixed feedback re-
sistor, R2503, insures a clean response from the amplifier. The Pre-

amplifier output is coupled to the input terminal by an 8 mfd capacitor,
C2501.

The foot pedal, when in the Off position, shorts the output of the
preamplifier to ground to prevent unwanted noise in the output when the
SAR1 is not operating

SAR1 AUDIO PREAMPLIFIER
Interconnection Diagram
Assembly No. 664014

BLUE
" 8 mfd ?
TO PEDAL c2510
ORANGE _[:_ R2505 R2504
Ay e | f G
CLEAR . I -
- C
c -l:-—é Q2501
10K B (INPUT)
Q2502
5 6 E B R2503
BLACK SHIELD
= 2506 = .
1K R2501 1K o1
3 4 47K R2504
& mid
100K €2509
R2507 & i | T
220
R2502
PIN COLOR | TERMINATIONS |
1 Orange . Audio Input Volume Control Wiper
2 Gray [ Audio Feedback Volume Control Low End
3 Black | Pedal Ground Ground
4 T Shield " Audio Ground | Grounmd
5 Orange | Pedal Shunt | Pedal
6 | clear | Audio Output P2501
i 7 Blue | +15 V Input Power Supply
Figure 85
(Temp.) The Seeburg Corporation, MID, scago, I1L1.
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SAR1 AUDIOC PREAMPLIFIER
Schematic Diagram
Assembly No. 664014
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Figure 86

(Temp.) The Seeburg Corporation, MID, - Chicago, Ill.
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