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CE
NOTI
—
In order to enable us to process your requests for spare par?s and replacement items quickly
and efficiently, we request your conformance with the following procedure:

— 1. Please specify the type number and serial number of
the basic unit as well as the EAI part number and de-
- scription of the part when inquiring about replacement
items such as potentiometer assemblies or cups, re-
lays, transformers, precision resistors, etc.

—
- 2. When inquiring about items as servo multipliers, re-
solvers, networks, printed circuit assemblies, etc.,
: = please specify the serial numbers of the major equip-
ment with which the units are to be used, such as:
Console, Type 8811, Memory Module, Type 4.204,
e Serial No. 000, etc. If at all possible, please in-
A clude the purchase order or the EAI project number
under which the equipment was originally procured.
1 Your cooperation in supplying the required information will speed the processing of your requests
& and aid in assuring that the correct items are supplied.
It is the policy of Electronic Associates, Inc. to supply equipment patterned as closely as possi-
L ble to the requirements of the individual customer. This is accomplished, without incurring the
prohibitive costs of custom design, by substituting new components, modifying standard com-
Y4 ponents, etc., wherever necessary to expedite conformance with requivements. As a vesult,
' this instruction manual, which has been written to cover standard equipment, may not entively
L concur in its content with the equipment supplied. It is felt, however, that a technically quali-
| fied person will find the manual a fully adequate guide in undeystanding, operating, and main-

taining the equipment actually supplied.
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CHAPTER 1

SYSTEM INTRODUCTION

1.1 GENERAL DESCRIPTION

The 580 Analog/Hybrid Computing System (Figure 1.1) is a medium scale, general purpose,
10 volt computer. This analog/hybrid computer features selection of a wide variety of analog
and synchronous logic components to provide many classes of problem solving capabilities.
The basic system is pre-wired to permit plug~-in expansion to a full equipment complement.
This feature permits the user to select those components necessary for the immediate needs

at hand, and, as desired, to expand the system to meet futrue requirements.
1.1.1 General Layout

The computer console is organized to optimize both electrical operation and operator convenience.

Figure 1. 2 shows the location of the major components at the front of the computer.

In general, active computing components are housed in trays that plug into connectors at the
rear of the patch bay area. These trays are self-shielding, with critical components directly
connected to gold-plated patching contacts to minimize lead length. The removable patch panel
(covering the patch bay area), can be pre-programmed remotely from the computer. The use
of multiple pre-programmed patch panels permits different groups to share the computer with a
minimum amount of wasted computer time. A motor-driven locking system positions the patch

panel holes precisely in front of the patching contacts and assures positive connections.

Figure 1.1. The 580 Analog/Hybrid Computing System

1-1
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Figure 1.2. 580 Computer Console Layout (Front View)

Controls for variable diode function generators are housed in slide-out drawers mounted be-
neath the patching area. All controls within the drawers are clearly identified and positioned to

assure ease of operation.

The power supply is mounted behind the control panel area and is accessible from the eba of
the computer. Level-setting potentiometers, fuse and ac receptacles are located on ihe toont
panel of the power supply and are also accessible from the rear of the computer. A terminal
board (TB1) is mounted inside the power supply with jumpers arranged for 105-125 S
210-250 volts. (See Paragraph 1.4.2.) The regulated output voltages are wired divectly to
bus bars at the rear of the patch bay.

The main operating control pushbuttons are keyboard mounted on the work shelf. The pushbuttons
are arranged in logical groups for convenience, andaretheenly controls necessary for normal
operation during problem setup or computer operation,
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CHAPTER 1 SYSTEM INTRODUCTION

Auxiliary and less-frequently used controls, manual attenuators, and indicators for analog and
logic computing components are included on panels adjacent to the patch panel. Some of these

controls are supplied as expansions with digital logic components.

The servo-set attenuators are mounted on a hinged panel at the rear of the computer, as shown
in Figure 1.3. As many as 70 attenuators, each having a drive motor and a relay switching cir-
cuit, may be installed. Wiring for a complete potentiometer complement is included with the
basic panel; expansion is accomplished by inserting potentiometer assemblies into mating con-

nectors and securing the units in place with screws.

The digital voltmeter (DVM) is mounted in the area beneath the logic expansion unit. Space
is provided below the control chassis for the addition of interface components if the system is
expanded for full hybrid computation.

1.1.2 Patch Bay Organization

The layout of the patch bay provides maximum convenience and requires a minimum amount of

programming time. A description of the electronic location (address) and physical location
(position) is given below.

For purposes of addressing components for readout, the patching area is divided into 8 fields

(Figure 1.4). Each field consists of seven trays, grouped in an arrangement similar to that

C b U B e IR S S

Figure 1.3. 580 Computer Console Layout (Rear View)
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SYSTEM INTRODUCTION

d on the components patching
-2, -3, -4, and -5 in
n. The address

in Figure 1.5. The units portion of the address is displaye

. aa. For example, the 0. 6. 0704-2 Quad Amplifier is designated as

h field. To complete the address, add the field number in the tens positio o
91! the amplifiers in the quad amplifier tray located in field 0 would then appear

ing addressed for

95 This System of numbering is used for all components capable of be i o e
5 e n

dout. Note that due to the flexibility of the 580 Computer, trays s 8=

readout (depen ding on system requirements) may replace trays that have readout capab;hty :

- For example, the 0.16.0355 QUAD LOG DFG and the 0.16.0356 Sine-Cosine DFG whic d;eacsable
 contain amplifiers -6 and -7 may be replaced by a 0.7.0146 Multiplier which has no addres
 feature.

¢ CONT. I
fe— FIELD O TRAY )
| AREA

o | : TRUNK FIELD 3
Jﬁ — FIELD 2 AR i

7

-

|

K
s —FIELD 4 b FiELQ o

I TRUNK| R
g | ELD e [ L e Y FIELD'T

-

Figure 1.4. Basic Paich Panel Layout

ered in ascending numerical order

eaeh tray position is
rays are fnumhefrqgt i ﬁhgwgh 15. The positions in the
1 30. This numbering system is carried out for a total of
traya tic ;  used to allow easy correlation

example, tray position 1 coincides
are used in a single tray position,
oth connectors have the same

-

aputing Components
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CHAPTER 1 SYSTEM INTRODUCTION

et

wae

DUAL AMPLIFIER POT-T/S-D/A
0.6.0614-1 0.42.0341 4

POT-COMP-F/R QUAD AMPLIFIER DUAL MULTIPLIER
0.42.0340 0.60704.2 0.7.0146

§ DUAL AMPLIFIER
i 1

DUAL INTEGRATOR
0.6.0614- o216

Figuve 1.95. Typical 580 Patch Panel Field Arrangement

1.2 SCOPE OF MANUAL AND STANDARDS
|

This manual, and the other manuals in the 580 Analog/Hybrid Computing System Maintenance
Series, are intended to provide sufficient information to permit reasonably skilled personnel to 1

maintain the computer at specified accuracy. Basic theoretical information is omitted, as are )
detailed patching instructions and application information. A summary of the basic principles #

of analog circuits is provided in Appendix 1; a bibliography at the end of this manual lists

many useful books for those desiring more detailed theoretical and background information.
The 580 Reference Handbook (EAI Publication Number 00 800. 2055-0) provides complete
patching and operating information for the computer. A Handbook of Analog Computation (EAI
Publication Number 00 800.0001-3), supplied with all 580 Computers, provides basic program-

ming and scaling information.

1.2.1 Standards, Definitions, and Conventions

The 580 Maintenance Series manuals conform with commercial standards in format and content. ‘ ‘

In addition, military standards and abbreviations and schematic and logic symbols (MIL-STD- g J
14

12B, MIL-STD-15-1A, and MIL-STD-806B, respectively) are used whenever applicable. How-
ﬁ

ever, many specialized terms and phrases are frequently abbreviated in the text of these
In addition, several terms have

manuals; these abbreviations are defined in Paragraph ik e s
special or restricted meanings when used in the 580 Maintenance Series manuals; these terms

are defined in Paragraph 1.2.1.2,
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il actions used

Abbreviations and Symbols. The abbreviations and contr
ntific Computing System Maintenance Manuals generally comply with MIL-STD-12B.
© space limitations on the patch panel, and the use of many special terms, some deviations

3 bgm‘gseéess.itated. The following is a liét of abbreviations used with the 580 Scientific

Definitions

Output for IC bus drive
Output for operate bus drive
Amplifier junction
Amplifier select line
Integrator capacitor termination

N (Plot) Input for recorder chart drive

Input control for analog to digital comparator

Console

Cosine

Digital-to-Analog Switch

Diode function generator

Input for plotter pen control

Input to digital voltmeter

Feedback for shaping network

selects 10 times smaller capacitor when word exposed
Feedback

Field effect transistor
Flip-Flop

Function junction

Function of (X), MDFG output

e







