CHAPTER 5

SERVO AND HANDSET ATTENUATORS

5.1 INTRODUCTION

A fully expanded 580 Computer has a complement of 80 potentiometers. Of these, 70 are ser-
vo-driven, permitting rapid manual or automatic program setup. The computer is provided
with a keyboard unit that permits pushbutton addressing and value entry for servo attenuators.
Optional peripheral equipment may be supplied to permit pot setting from digital computers,
punched paper tape, typewriter keyboards, etc. A manually operated lever on the analog con-

trol panel permits proportional control of any addressed servo pot.

The 10 handset pots may be used for any function requiring a manually set pot, or where the
convenience of a servo pot is not needed.

All attenuators have a non-linear resistance in series with the wiper to avoid possible damage
to the pot in the event of a patching error. This resistance has a negligible value for ordinary
current levels, but increases rapidly as current through the wiper increases, preventing burn-
out of the winding under excessive loading. The series resistance introduces no error into the
circuit, since the pots are set under normal loading, thus taking the additional resistance into

account.
5.2 TECHNICAL DATA

Resistance Value ....ceceeeee 5655 9 A OO oD 5K
Setting Error® .o s ciececoeonas DT ol +1. 0 Millivolt, Maximum

5.3 THE SERVO ATTENUATOR SYSTEM

The servo attenuator system consists primarily of the motor-driven attenuators (Figure 5. 1),
a servo amplifier, and a digital-to-analog converter. The computer readout system energizes
relays on the attenuator assemblies that connect the servo amplifier to an addressed attenuator
motor; the mode control system energizes a relay permitting pots to be driven only when the
computer is in the pot set mode**,

*This specification applies to the sevvo attenuator assemblies only.
*#*Manual control of an attenuator using the POT CONTROL lever can be performed in any mode.
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Figure 5.1. Servo Attenuators

5.3.1 Theory of Operation

The block diagram of Figure 5.2 illustrates the basic arrangement of the components included
in the servo attenuator system. Enter the desired potentiometer coefficient on the DAC keyboard.
The values of the resistors selected in the DAC provide a current into the amplifier that is
proportional to the required analog voltage. The positive output from the DAC is connected

; ﬂn’ ugh the digital I/O switch, located on the 0. 51.0359 Address Select Card to an input of the
amplifier.

top of an addressed servo pot (when the computer is in the SP mode) is connected to positive

ice. The wiper of the addressed pot is connected to the other input of the servo amplifier.

of each pot (except for those in the -4 positions) is grounded. The bottom of any -4

t be grounded prior to setting. (In an attempt to null, the servo drives an un-

t to its highest resistance, The pot is held in this position until the CLR pushbutton
the pot is grounded.) The output of the servo amplifier is a voltage having a

dent on the difference between DAC output (the desired pot coefficient)

by the wiper of the pot. The servo amplifier thus provides a signal to

e pot wiper in a direction to reduce the error. When the error is

1, a null detector circuit disconnects the servo amplifier from the

a new pot address and value selection. During the servo slewing

in the units value display on the DVM, is lit.
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Figure 5.2. Sevvo Attenuatov System, Basic Block Diagram

Figure 5.3 shows the circuit in more detail. To enter the desired pot coefficient it is necessary
to activate the RDAC pushbutton switches. Each switch connects a precision resistor or a com-
bination of resistors from negative reference to the input of the DAC amplifier. The value of
each resistor or combination of resistors is inversely proportional to the "weight'' of the acti-
vated switch. For example, the 1, 2, 4, and 8 switches connect resistors having ratios of
8000, 4000, 2000, 1000; the 10, 20, 40, and 80 switches connect resistors having ratios of

800, 400, 200, and 100, respectively, etc. Thus, the current provided by each resistor is
directly proportional to the switch weight. The resultant output from the DAC amplifier is an
analog voltage equal to the characters entered on the DAC keyboard. The output of the DAC is

connected through the digital I/O switch, located on the 0.51. 0359 Address Select Card to an
input of the servo amplifier.

The 0.6.0677 Servo Amplifier (J1) receives an input from the DAC (pin 11), and an input from
the wiper of an addressed pot (pin 12). The Servo Amplifier consists of a transformer-coupled
differential input section and a direct-coupled driver section. When the SET pushbutton is de-
pressed following the entry of data, relay K1 energizes. The contacts of this relay connect the
servo amplifier input section to the driver section, and apply relay voltage to the coil of K2,
the null detector circuit, the chopper oscillator, and relay K1 on the 0. 51,0288 Servo Control.

The Relay K2 connects the pot wiper to the input section. The chopper oscillator drives a two-
pole chopper.






