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PREFACE· 

I· rt liWbht#Mf :&•k·? Ai!§fiij 

This manual provides information for site installation of 
the Control Data ® CYBER 18 Computer Systems 
containing metal-oxide semiconductor (MOS) main 
memory. The CYBER 18 MOS computer system consists of 
a micro processor and a number of peripheral devices such 
as card readers and line printers. The type of micro 
processor and the number of peripheral devices vary 
depending on system application. 

and rack assembly. The installation of specific CYBER 18 
MOS computer systems equipment is discussed in individual 
sections of this manual. Each section deals with the 
unpacking, inspection, assembly, and power-up of a specific 
equipment. These sections cover the installation of the 
equipments as if each were an individual installation. 

The information in this manual is intended to aid the 
customer engineer in installing the computer system. In 
addition, instructions are included for on-site equipment 

For information on the functional characteristics of 
equipments that the CYBER 18 MOS computer systems 
may comprise, ref er to the following list of applicable 
reference documents: 

Eguipment Publication Publication No. 

Micro Processor Unit AA132, AA133, AA153, DT120, FC402 CYBER 18 
and Memory Computer Systems Central Processor Field Repair Guide 60475001 

AA132, AA133, AA153, AA155, GH447, GH461 CYBER 18 
Equipment Cabinets Hardware Reference/Maintenance Manual 96768280 

A T241, A T275, BA212, DT223 MOS Memory Subsystem 
Hardware Reference/Maintenance Manual 96768600 

BA209, BA210, BS158 512-, 2048-, 8192-Instruction 
Micro Memory Hardware Reference/Maintenance Manual 96767900 

Basic Micro-Programmable Processor Hardware Reference/ 
Maintenance Manual 39451400 

CYBER 18 Computer Systems Site Planning Kit 96768510 

CYBER 18 Processor with MOS Memory Macro Level 
Hardware Reference Manual 96768300 

CYBER 18-5M Batch Terminal Computer System Hardware 96768110 
Maintenance Manual, Volumes 1 and 2 96768111 

DT120, DT195, FC402 Breakpoint Controller and Breakpoint 
Panel Hardware Reference/Maintenance Manual 96729000 

GD122-B, GD122-E, XA148-A Power Supply System Hardware 
Reference/Maintenance Manual 96729200 

Micro-Programmable Computer Family 1700 Enhanced 
Processor with Core Memory Hardware Reference Manual 88973500 

Micro-Programmable Computer Family Micro Processor 
Hardware Reference Manual 88973400 

Operational Diagnostic System (ODS) Version 2 
Reference Manual 96768410 
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Equipment Publication Publication No. 

Communication CA150, CA153, CA154, CC555, CC628, CT104, FC109, 
Line Adapter FC539, F J441, F J442 Terminal Equipment Subsystem 

Field Repair Guide 60475070 

Communications Handbook 60405100 

I DT610, DY221, F Jl27, F Jl28 Buffered Communication Line 
Adapter Field Repair Guide 60475130 

FC109, FC539 Card Reader/line Printer/Communication Line 
Adapter Controller Hardware Reference/Maintenance Manual 60475830 

DT610, DY221, F Jl27, F Jl28 Buffered Communication Line Adapter 
Hardware Reference/Maintenance Manual 96768550 

I FJ129, FJ44B, FV678 Synchronous Data Link Control 
Communication Line Adapter Field Repair Guide 60475140 

F Jl2 9, F J448, FV678 Synchronous Data Link Control 
Communication Line Adapter Hardware Reference/ 
Maintenance Manual 96768440 

F J441 Dual-Channel Communication Line Adapter 
Hardware Reference/Maintenance Manual 39452000 

F J442 Eight-Channel Communication Line Adapter 
Hardware Reference/Maintenance Manual 96767920 

Console Display 722-10 (CC628) Display Terminal Hardware Maintenance 
Manual (Site Information) 62940003 

722-10 (CC628) Display Terminal Operators Guide/ 
Installation Instructions 62940002 

722-10 (CC628) Display Terminal Reference Manual 62940001 

751-10 Terminal Subsystem Hardware Maintenance Manual 62962300 

751-10 Terminal Subsystem Operators Guide 62951400 

752 (CC555) Keyboard Display Terminal 
Hardware Maintenance Manual 62957400 

752 (CC555) Keyboard Display Terminal 
Operators Guide and Reference Manual 62957300 

Basic LIA T Display Logic Hardware Maintenance Manual 62961700 

CC555, CC628, CW212 Keyboard Display Terminal 
Subsystem Field Repair Guide 60475022 

CC614, CW212 Console Display Subsystem Hardware 
Field Repair Guide 60475021 

Card Reader CB104/105/106, CB202/203 Card Reader Hardware 
Reference/Maintenance Manual 49757900 

I 
CB104, FC109, FC539, FH301 Card Reader Subsystem 
Field Repair Guide 60475031 

FC109, FC539 Card Reader/Line Printer/Communication 
Line Adapter Controller Hardware Reference/Maintenance 
Manual 60475830 

FH301 Card Reader/line Printer Controller 
Hardware Reference/Maintenance Manual 96728800 
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Equipment 

Line Printer 

Magnetic Tape 
Transport 

96768360 AT 

Publication 

CL408, CL411, FC109, FC539, FH301 Line Printer 
Subsystem Field Repair Guide 

CL411 Line Printer Field Service Manual, Volume 1 

CL411 Line Printer Field Service Manual, Volume 2 

CL411 Line Printer Parts Identification Manual 

CL411 Line Printer Reference Manual 

CT103, CT105, CT106, FC109, FC539, FH301 Line Printer 
Subsystem Field Repair Guide 

CT103, CT105 Line Printer Equipment Parts 
Identification Manual 

CT103-A/B, CT105-A/B, CT106-A Line Printer Equipment 
Field Service Manual 

CT103-A/B, CT105-A/B, CT106-A Line Printer Equipment 
Preparation and Instruction Manual 

CT103/CT105 Line Printer Equipment Reference/ 
Field Service Manual 

CT104-A Matrix Printer Field Service and Reference Manual 

CT106 Line Printer Equipment Parts Identification Manual 

CT106 Line Printer Equipment Reference/Field 
Services Manual 

FC109, FC539 Card Reader/Line Printer/Communication 
Line Adapter Controller Hardware Reference/Maintenance 
Manual 

Line Printer Equipment Field Service Manual 

BWlOl, BW303, BW812, FA107 Magnetic Tape Transport 
(NRZI) Subsystem Field Repair Guide 

BWlOl/301/302/303/304/305 Magnetic Tape Transport 
Field Service Manual 

BW!Ol/301/302/303/304/305 Magnetic Tape Transport 
Parts Identification Manual 

BW!Ol/301/302/303/304/305 Magnetic Tape Transport 
Reference Manual 

BW305, DZlOl, FA464, FA465 Magnetic Tape Transport 
(NRZl/PE) Dual Mode, Subsystem Field Repair Guide 

DZlOl-A Magnetic Tape Formatter Field Service/ 
Reference Manual 

F Al07 Magnetic Tape Controller (NRZI) Hardware Reference/ 
Maintenance Manual 

F A464, F A465 Magnetic Tape Transport Controller 
Hardware Reference/Maintenance Manual 

Publication No. 

60475032 

91858400 

91858500 

91859100 

59709100 

60475033 

95445067 

44677818 

44677817 

95445060 

95445028 

95445050 

95445055 

60475830 

95445003 

60475041 

49756400 

49756500 

49756300 

60475042 

49760400 
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Equipment Publication Publication No. 

Module Drive BJ402, BJ701, BZ403, FA727, G8138, GB145 Module Drive 
Subsystem Field Repair Guide 60475051 

BJ4Ml, BJ4M2 Storage Module Drive Hardware 
Maintenance Manual 83322450 

BJ4Ml, BJ4M2 Storage Module Drive Hardware 
Reference Manual 83322460 

BJ701, BJ781 Storage Module Drive Hardware 
Maintenance Manual 83311300 

BJ701, BJ7Bl Storage Module Drive Hardware Reference Manual 83317300 

BZ30X, BZ40X, BZ3MX, BZ4MX Mini-Module Drive 
Hardware Maintenance Manual 83322820 

BZ30X, BZ40X, BZ3MX, BZ4MX Mini-Module Ori ve 
Hardware Reference Manual 83322440 

FA727, F A748 Storage Module Drive Controller/Formatter 
Hardware Maintenance Manual 83312400 

GB138 Storage Module Drive Interface Hardware 
Reference/Maintenance Manual 96761300 

GB145 Module Drive Adapter Hardware Reference/ 
Maintenance Manual 60475800 

Tape Cassette F Al04-A Tape Cassette Controller Hardware Reference/ 
Maintenance Manual 96711900 

F Al04, BE602 Tape Cassette Subsystem Hardware 
Maintenance Manual 60475060 

Flexible Disk Ori ve BR803, GD130, GD308, FA 730 Flexible Disk Ori ve 
Subsystem Field Repair Guide 60475010 

F A730 Flexible Disk Drive Controller Hardware Reference/ 
Maintenance Manual 96768800 

I Flexible Disk Drive Hardware Maintenance Manual 77834769 

Communication DY192, DY198 CYBER 18-25/30 Communication Multiplexer 
Expansion Subsystem Field Repair Guide 96768610 

DY192, DY198, GH447, GH461 Communication Multiplexer 
Subsystem Hardware Maintenance Manual 60475080 

1500 Series Equipment AT352 CYBER 18/1500 Series Adapter Hardware Reference/ 
Adapter Maintenance Manual 96768320 

I 
Cartridge Disk Drive 9427-H Cartridge Disk Drive Hardware Maintenance Manual 77834675 

BR704, FAlll, F A750 Cartridge Disk Drive Subsystem Hardware 
Maintenance Manual 60475052 

F All!, F A750 Cartridge Disk Drive Controller 
Hardware Reference/Maintenance Manual 60476000 

Paper Tape Equipment DK609, DL103, FE308, FE516 Paper Tape Subsystem 
Hardware Maintenance Manual 60475810 

FE308, FE516, DK609, DL103 Paper Tape Reader/Paper Tape 
Punch/Card Punch Controller and Paper Tape Relay Station 
Hardware Reference/Maintenance Manual 60475820 
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Equipment 

Auto Restart Loader 

1/0 Expansion 
Subsystem 

96768360 AT 

Publication 

FV679, FV701 Auto Restart Loader 
Hardware Reference/Maintenance Manual 

FV679, FV701 Auto Restart Loader Subsystem 
Field Repair Guide 

A T314, AU115, BU272, CW218 1/0 Expansion Subsystem Hardware 
Reference/Maintenance Manual 

Publication No. 

96768330 

60475120 1-
60475540 
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This manual contains installation information for the 
CYBl;:R 18 computer systems containing metal-oxide 
semiconductor (MOS) main memory. General descriptions 
of each CYBER 18 system configuration, expansion 
equipment, and peripheral equipment are provided in this 
section. 

SYSTEM DESCRIPTION 

The CYBER 18 system is a small, general-purpose 
computer system using a macro- and micro-programmable 
computer as a central processing unit. A number of 
peripheral devices, such as a card reader, console display, 
and line printer, connect to the processor to form a 
CYBER 18 system. Figures 1-1 through 1-5 illustrate 
typical CYBER 18 system configurations. 

The CYBER 18 systems are developed around a basic 
processor that may be configured in many different forms 
using basic hardware. Interface between the processor and 
a peripheral equipment is through a peripheral controller 
board housed in an allocated slot position of the processor 
chassis. The controller boards interconnect to the 
processor through a common chassis backplane. An 
interface cable interconnects the chassis backplane of the 
controller board location to the peripheral equipment 
through push-on connectors. 

CONFIGURATION 

The CYBER 18 systems may have many different 
configurations using the same basic hardware. The 
configurations differ in the functional operations of logic 
processing, memory expansion capability, peripheral 
equipment, and related backplane wiring. 

The processor is installed in a table-top equipment 
cabinet. A detailed description of the processor 
installations is provided in section 2, Processor Unit. 

CYBER 18-5M BATCH TERMINAL 

This micro-programmable processor accommodates from 
32K to 131K B-bit bytes of MOS main memory. The system 
is supplied with main memory, console display, card 
reader/line printer/communication line adapter, and basic 
operators panel. Basic features are hardware 
multiply/divide, 16 levels of macro and micro interrupts, 
automatic data transfer (ADT), real-time clock (RTC), and 
deadstart (OS) loading from peripheral equipment. This. 
processor services the card reader, line printer, one 
modem, and NRZI magnetic tape subsystems (7- or 9-track). 

Equipment supplied in the CYBER 18-5M Batch Terminal 
basic configuration includes a console display, basic 
operators panel, and the processor components listed in 
figure 1-6. Refer to figure 1-1 for the installation 
arrangement. 

BASIC 
OPERATORS 
PANEL 

BAND PRINTER CENTRAL PROCESSOR 

1033 
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MAGNETIC TAPE 
TRANSPORT 

Figure 1-1. Typical CYBER 18-5M Batch Terminal Configuration 

1-1 



BAND PRINTER 

10ll!l-1 

1-2 

CONSOLE DISPLAY 
CARD 
READER 

CENTRAL PROCESSOR 
WITH FLEXIBLE 
DISK DRIVE 

MAGNETIC TAPE 
TRANSPORT 

Figure 1-2. Typical CYBER 18-IOM Configuration 

CONSOLE DISPLA V 

CENTRAL PROCESSOR 
'WITH FLEXIBLE' . 
. Dl~K DRIVE 

CARD 
READER 

Figure 1-3. Typical CYBER 18-20 Configuration 

MAGNETIC TAPE 
TRANSPORT 
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MODULE 
DRIVE 

CONSOLE 
DISPLAY 

CENTRAL PROCESSOR 
WITH FLEXIBLE 
DISK DRIVE 

Figure 1-4. Typical CVBER 18-25 Configuration 

CONSOLE DISPLAY CARD 
READER 

CENTRAL PROCESSOR 
WITH DUAL CASSETTES 

Figure 1-5. Typical CYBER 18-30 Configuration 

COMMUNICATION 
MULTIPLEXER 

MAGNETIC TAPE 
TRANSPORT AND 
COMMUNICATION 
MULTIPLEXER 
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CYBER 18-10M 

This micro-programmable processor accommodates 32K to 
131K 8-bit bytes of metal-oxide semiconductor (MOS) main 
memory with an effective read/write cycle of 750 
nanoseconds. Basic features are hardware multiply/divide, 
16 levels of program interrupts, automatic data transfer 
(AOT), real-time clock, and deadstart loading from 
peripheral equipment. This processor services peripherals 
that use direct register (A/Q) and direct memory access 
(OMA) transfer techniques. 

Equipment supplied in the CYBER 18-lOM basic 
configuration includes a console display, flexible disk drive 
subsystem, and the processor components listed in 
figure 1-7. Refer to figure 1-2 for the installation 
arrangement. Peripheral equipments and subsystems 
serviced by the CYBER 18-lOM are also indicated in figure 
1-7 and listed in tables 1-1 and 1-2. 

CYBER 18-20 

This micro-programmable processor accommodates 32K to 
262K 8-bit bytes of metal-oxide semiconductor (MOS) main 
memory with an effective read/write cycle of 750 
nanoseconds. The basic features are hardware 
multiply/divide, 16 levels of macro interrupts, 16 levels of 
micro interrupts, automatic data transfer (AOT), real-time 
clock, and deadstart loading from peripheral equipments. 
This processor services peripheral equipments that use 
direct register (A/Q) and direct memory access (OMA) 
transfer techniques. Eight input/output peripheral 
controller ports are provided that may accommodate four 
direct register (A/Q) and four direct memory access (OMA) 
data transfer controllers. 

Equipment supplied in the CYBER 18-20 basic 
configuration includes a flexible disk drive subsystem and 
the processor components listed in figure 1-8. Refer to 
figure 1-3 for the installation arrangement. Peripheral 
equipments and subsystems serviced by this system are also 
indicated in figure 1-8 and listed in tables 1-1 and 1-2. 

CYBER 18-25 

The CYBER 18-25 system is a dual micro-programmable 
processor system that supports from one to 32 optional 
terminals and can be expanded to accommodate 64 
terminals. The basic features of the CYBER 18-25 are the 
same as a CYBER 18-20 plus dual-processor memory 
interface, paging register, and read/write random access 
memory (RAM) for 2K of micro-instructions in each 
processor. Each processor can accommodate from 32K to 
262K B-bit bytes of MOS memory. 

Equipment supplied in the CYBER 18-25 basic 
configuration includes two flexible disk drive subsystems 
and the processor components listed in figure 1-9. Refer 
to figure 1-4 for the installation arrangement. Peripheral 
equipments and subsystems serviced by this system are also 
indicated in figure 1-9 and listed in table 1-1 and 1-2. 

CYBER 18-30 

The CYBER 18-30 system is a dual micro-programmable 
processor system that supports from one to 32 optional 
terminals and can be expanded to accommodate 64 
terminals. The basic features are the same as a CYBER 
18-20 plus dual-processor memory interface, paging 
registers, and read/write random access memory (RAM) for 
2K of micro-instructions in each processor. It also 
contains 98K 8-bit bytes of MOS memory in the 
communications processor, and 128K 8-bit bytes of MOS 
memory in the timeshare processor. 

Equipment supplied in the CYBER 18-30 basic 
configuration includes 128K bytes and 98K bytes of MOS 
memory, two tape cassette transport subsystems, a console 
display, a module drive subsystem, a magnetic tape 
transport subsystem, and a lin.e printer subsystem plus the 
processor components listed in figure 1-10. Refer to figure 
1-5 for the installation arrangement. Peripheral 
equipments and subsystems serviced by this system are also 
indicated in figure 1-9 and listed in tables 1-1 and 1-2. 

TABLE 1-1. CYBER 18 PROCESSOR EXPANSION EQUIPMENT 

System Equipment 
Application Equipment Name Number 

18- lOM/ 18- 20 512-instruction micro memory BA209 

18-lOM/18-20 2K-instruction micro memory BA210 

18-lOM/18-20/18-25/18-30 Error correction code MOS array 192K bytes DT223 

All MOS memory array (16K) AT275 

18-lOM/18-20/18-25/18-30 MOS memory array (32K) AT241 

18-lOM/18-20/18-25/18-30 Breakp.o int controller FC402 

Breakpoint panel DT120 
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TABLE 1-2. CYBER 18 SYSTEM PERIPHERAL CONTROLLERS AND EQUIPMENT 

Equipment Name 

Card reader/line printer interface 

or 

Equipment 
Number 

FH301 

Card reader/line printer/comnunication line adapter controller FC109 

Optical card reader (300 card/min.) 

Optical card reader (600 card/min.) 

Card reader cable, 15 feet (4.5 meters) 

Line printer (300 line/min., 120 V/60 Hz) 

or 

Line printer (300 line/min., 220 V/50 Hz) 

Line printer cable, 20 feet (6.1 meters) 

line printer cable, 50 feet (15.2 meters) 

Line printer (300 line/min., 120/220 V, 60/50 Hz) 

Cable assembly, 20 feet (6.1 meters) 

Cable assembly, 50 feet (15.2 meters) 

Line printer (600 line/min., 120/220 V, 60/50 Hz) 

Cable assembly, 20 feet (6.1 meters) 

Cable assembly, 50 feet (15.2 meters) 

Line printer (900 line/min., 120/220 V, 60/50 Hz) 

Cable assembly, 20 feet (6.1 meters) 

Cable assembly, 50 feet (15.2 meters) 

Terminal adapter cable 

Modem cable, 50 feet (15.2 meters) 

Magnetic tape controller (NRZI only) 
or 

Magnetic tape controller (NRZI and PE) 

Magnetic tape transport (seven-track) 

Magnetic tape transport (nine-track) 

Magnetic tape formatter 

Magnetic tape installation kit - upper 

Magnetic tape installation kit - lower 

Equipment cabinet 

or 
FC539 

CB104 

CB104 

CL408 
or 

CL411 

CL408 
or 

CL411 

CT105 

CT103 

CT106 

YA129 

YA130 

FA107 

FA464 
or 

FA465 • 

BWlOl 

BW303 

OZlOl 

YA135 

YA136 

XA123 
or 

GH447 
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System 
Application 

18-lOM/18-20/ 
18-25/18-30 

18-20/18-25/ 
18-30 

18-lOM/18-20/ 
18-30 

18-lOM/18-20 

18-lOM/18-20/ 
18-25/18-30 

18-lOM/18-20/ 
18-25/18-30 

18-lOM/18-20/ 
18-25/18-30 

18-1()1/18-20/ 
18-25/18-30 

TABLE 1-2. CYBER 18 SYSTEM PERIPHERAL CONTROLLERS AND EQUIPMENT (Contd) · 

Equipment Name 

Flexible disk drive controller 

Flexible disk drive, unit 0 (120 V, 50/60 Hz) 

Flexible disk drive, unit 1 (120 V, 50/60 Hz) 

Flexible disk drive finalization kit (unit O) 

Flexible disk drive finalization kit (unit 1) 

Module drive interface (single CPU) 

Module drive interface finalization kit 

Module drive interface (dual CPU) 

Module drive interface finalization kit 

Module drive adapter 

Module control unit 

Module control unit (controller/formatter) 

Module drive (120 V/60 Hz) 

Module drive (220 V/50 Hz) 

Module drive (300 megabyte) 

Module drive cable, 50 feet (15.2 meters) 

Cartridge disk drive controller 

Cartridge disk drive (100/250 V/60 Hz) 

Cartridge disk drive (100/250 V/50 Hz) 

Tape cassette controller 

Tape cassette transport 

Comnunication line adapter (dual channel) 

Terminal adapter cable 

Modem cable, 50 feet (15.2 meters) 

Comnunication line adapter (eight-channel) 

CYBER 18/1500 Series adapter 

±_20 V power supply 

A/Q cable, 40 feet (12.2 meters) 

Interrupt cable, 40 feet {12.2 meters) 

Output card punch 

Modem/punch cable, 50 feet {15.2 meters) 

Equipment 
N1.111ber 

FA730 

BR803 

BR803 

YA137 

YA138 

68138 

YA123 

68138 

YA124 

68145 

FA727 

FA727 

BJ701 

BJ701 

BJ402 

YA127 

FAlll 
or 

FA750 

BR704 

BR704 

FA104 

0£602 

FJ441 

YA129 

YA130 

FJ442 

AT352 

CF112 

AT354 
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System 
Application 

18-lOM/18-20/ 
18-25/18-30 

All 

All 

All 

A 11 

All 

All 

18-25/30 

18-25/30 

18-1()1/18-20/ 
18-25 

18-1<»1/18-20 

18-lOM/18-20 

18-1()1/18-20/ 

18-1()1/18-20/ 
18-25 

TABLE 1-2. CYBER 18 SYSTEM PERIPHERAL CONTROLLERS AND EQUIPMENT (Contd} 

Equipment NaTie 

Line printer (70 line/min.} 

Printer cable, 50 feet (15.2 meters) 

Console display 

Console display 

Display terminal 

CRT cable, 50 feet (15.2 meters) 

Power conversion transformer (system) 

Power conversion transformer (processor) 

Power conversion transformer (magnetic tape subsystem) 

Asynchronous comnunication line adapter 

Multiplexer loop interface adapter 

Paper tape/card punch controller 

Paper tape relay station 

Cable, controller to relay station 

Cable, relay station to paper tape punch 

Cable, relay station to paper tape reader 

Cable, controller to card punch 

Auto restart loader 

Stall alarm panel 

Cable assembly, 15 feet (1.5 meters) 

Synchronous data link control ccnmunication line adapter 

local line coupler (channel 1) 

local link coupler (channel 2) 

Buffered comnunication line adapter 

Current loop adapter power supply 

Current loop adapter 

Buffered comnunication line adapter expansion 

I/0 Expansion Subsystem 

I/O Expansio_n Unit 

AQ Extender PWA 

OMA Extender PWAt 

Dual Mode Accesstt 

tMay be added to subsystem if OMA capability is required. 

ttMay be added to subsystem when two-computer access is required. 
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Equipment 
Number 

CT104 

AT354 

CC555 

CC614 

CC628 

AT354 

XAUB 

GK203 

GK205 

DU137 

DY192 

FE516 or 
FE308 

DK609 or 
Dl103 

FV679 

. FV701 

FJ448 

FV678 

FV678 

FJ127 

DY221 

DT610 

FJ128 

CW218 

AT314 

BU272 

BU115 
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R • THIS CARD IS RESTRICTED TO THIS SLOT ONLY. 
S • SUPPLIED EQUIPMENT 
WHEN 16-WORD AND 32-WORD MEMORIES ARE BOTH ON A SYSTEM. THE 32-WORD MEMORY HAS PRIORITY. 
WHEN A MODULE DRIVE AND A COD ARE ON THE SAME SYSTEM, THE MODULE DRIVE HAS THE HIGHEST 
PRIORITY SLOT. 
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2117-1 

Figure 1-8. CYBER 18-:20 PNA Slot Assignment 
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I • ITEM SUPPORTED BY 1/0 EXPANSION SUBSYSTEM 
P • PRIMARY SLOT FOR THIS CARD 
R • THIS CARD RESTRICTED TO THIS SLOT ONLY. 
S • SUPPLIED EQUIPMENT. 
WHEN 16-·WORD AND 32-WORD MEMORIES ARE BOTH ON A SYSTEM, THE 32-WORD MEMORY HAS PRIORITY. 
WHEN A MODULE DRIVE AND A CDD ARE ON THE SAME SYSTEM, THE MODULE DRIVE HAS THE HIGHEST 
PRIORITY SLOT. 
THE 1811500 ADAPTER CANNOT BE INSTALLED IN CARD SLOTS THAT HAVE DEADSTART CAPABILITY. 
SLOT A,C,D,E, AND J HAVE DEADSTART. 
SLOT H HAS AUTOLOAD WIRED. 

Figure 1-9. CYBER 18-25 ?NA Slot Assignment (Sheet 1 of 2) 
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WHEN 16-WORD ANO 32-WORO MEMORIES ARE BOTH ON A SYSTEM. THE 32-WORD MEMORY HAS PRIORITY. 
WHEN A MODULE DRIVE AND COD ARE ON THE SAME SYSTEM. THE MODULE DRIVE HAS THE HIGHEST 
PRIORITY SLOT. 
THE 18/1500 ADAPTER CANNOT BE INSTALLED IN CARD ~TS THAT HAVE DEADSTART CAPABILITY. 
SLOT JAND E HAVE DEAOSTART. 
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SLOT A HAS DEADSTAJU ONLY ON THE BACKPLANE OF THE MODEL A. 

Figure 1-9. CYBER 18-25 PNA Slot Assignment (Sheet 2 of 2) 
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The 128K MOS memory is installed in the timeshare 
processor. The 98K MOS memory is installed in the 
communications processor. The peripheral controllers for 
the supplied subsystems (except tape cassette) are installed 
in the timeshare processor. One tape cassette subsystem is 
attached to each processor; therefore, a controller is 
installed in each processor ta control the associated tape 
cassette activity. The communications processor contains 
the communication multiplexer subsystem interface PWAs 
that provide the communications interface between the 
processor and loop multiplexer assemblies. 

SYSTEM EXPANSION 

A variety of optional CPU memory modules, controllers, 
and peripheral equipment are available for expanding the 
performance of CYBER 18 systems. These expansion 
options are listed in table 1-1. 

PERIPHERAL EQUIPMENT 

A variety of peripheral equipment is available to increase 
the versatility of the CYBER 18 processor. Interface 
between the processor and peripheral equipment is via an 
associated peripheral controller board that is housed in an 
allocated slot position within the processor chassis. The 
controller board interconnects to the processor via the 
backplane. Cables interconnect the peripheral equipment 
to the associated controller backplane terminals through 
push-on connectors. A single controller may provide 
interface for more than one peripheral equipment (for 
example, the card reader/line printer). In such cases, each 
peripheral equipment is individually connected to the 
controller backplane terminals. However, there are 
exceptions where the peripherals connect ta a cable 
adapter that, in turn, connects to the controller 
backplane. Controllers, peripheral equipment, and cables 
applicable to the CYBER 18 systems are listed in table 1-2. 

·PRINTED WIRING ASSEMBLY ASSIGNMENT 

The chassis backplane board slot positions K through Z and 
AC are prewired. These board slots can be utilized for 
their designated function only. Chassis board slots AA, 
AB, and A through J of the CYBER 18-SM, 18-lOM, 18-20, 
18-25, and 18-30 systems are allocated for peripheral 
controller boards. A/Q slot positions C, E, F, J, and AA of 
the CYBER 18-lOM, 18-20, 18-25, and 18-30 systems can 
accept low-speed peripheral interface controllers, such as 
the card reader and line printer. The A/Q-DMA slot 
positions A, D, G, and H of the CYBER 18-lOM, 18-20, 
18-25, and 18-30 systems can accept high-speed peripheral 
interface controllers such as storage module drives, 
flexible disk drive, and so forth. Slot AB is wired to accept 
the magnetic tape transport (NRZI) only. Figures 1-5 
through 1-10 illustrate the printed wiring assembly 
assignments applicable to the five typical CYBER 18 
processor configurations. 

96768360 AE 

PRINTB> WIRING ASSEMBLY 
STANDARD SLOT ASSIGNMENT 

Figures 1-5 though 1-10 also illustrate the primary and 
alternate slots available for use by the various controllers. 
In the case of the AB133-A, AA132-A, AA133-A, and 
AA134-A chassis, the backplane board slots are wired per 
section 20 of this manual. 'Mien duplication of peripheral 
controllers or installation of more than the basic expansion 
peripherals is desired for a certain system, slot 
assignments may be adjusted to accommodate the desired 
arrangment. Refer to figures 1-5 through 1-10 to locate 
alternate slot assignments and restrictions. It should be 
noted that the backplane changes may be required to 
accommodate the new slot configuration. (Refer to 
section 20 for interrupt information.) 

BACKPLANE CONNECTING 
INFORMATION 

The processor backplane consists of a printed w1rmg 
assembly to which wire-wrap connections are made. Pins 
from the connectors that provide connection to the board 
positions have been pressed though the backplane board and 
serve as the wire-wrap pins on the backplane. Figure 1-11 
illustrates the processor chassis backplane connector 
designations and pin assignment. Each connector is made 
up of 102 pins, so the two connectors give a total of 204 
pins for each board position. Each board position is 
lettered A, B, C, and so forth. The two rows of pins for 
each board position are numbered 1 through 102 on the left 
side and 201 through 302 on the right side as viewed from 
the rear. In most cases, signaJ cables from the peripheral 
devices connect directly to the backplane pins of the 
peripheral controller location with a Berg connector. 
However, with some controllers the signal cables connect 
to a cable adapter, which, in turn, connects to the 
controller backplane. 

EQUIPMENT AND INTERRUPT NUMBER 
ASSIGNMENTS 

Equipment numbers are set by either wire jumpers or 
miniature toggle switches on the peripheral equipment 
controller printed wiring assembly. An exception ta this is 
the ADT magnetic tape transport controller printed wiring 
assembly, where the equipment number is backplane-wire 
selected. Refer to the appropriate peripheral equipment 
section of this manual for the setting procedures. 
Interrupt number selection for each peripheral equipment 
controller is made by backplane wire jumpers from the 
controller slot location to the status mode interrupt (SMI) 
board, slot L. 
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Figure 1-10. CYBER 18-30 Pl/IA Slot Assignment (Sheet 1 of 2) 

96768360 AE 



)> 
N < )( ~ n 

3: 

'" 3: 
0 
:D 
< 

ii:: c !3 ti z )> "D 
~ x -I )> ;;: 

i: 0 :D 3C 0 :D 
c '" "Tl 
ii:: ~ i ~ )> 

> n 
~ :Ill !" 
~ ~ < 

8 :Ill 

i JI 

l 
'" f:C 

MOS MEMORY l11WORDI 

MOS MEMORY 132 WORD) 

ERROR CORRECTION CODE 

BREAKPOINT CONTROLLER 

MEMORY INTERFACE DATA 

MEMORY INTERFACE ADDRESS 

MICRO MEMORY. 512 WORDS 

MICRO MEMORY, 2K WORDS 

SCIENTIFIC OPTION, 512 WORDS 

SCIENTIFIC OPTION, 2K WORDS 

1100 TRANSFORM WITH ROM 

CONTROL 1 

CONTROL2 

ARITHMETIC LOGICAL UNIT 

STATUS MOOE INTERRUPT 

1/0-TTY CONTROLLER 

< 

3: 
m 
3: 
0 
:D 
< 
z 
-I 
m 
:D 

"' )> 
n 

·'" 0 
> ;: 

CARD READER-LINE PRINTER INTERFACE 

TAl"E CASSETTE CONTROLLER 

MLIA COMMUNICATION INTERFACE 

CPU2 

Z1IO 

96760360 AE 

c -I "' 21 

~ 0 0 21-.,, .,, m""' 
'" m m :1>8 z z z C-1 

0 :D 
Z)> 
r-z 
<Cl! 
~~ 
ll: :D 
03: 
:D~ 
<:::; 

:x: 

.. 
'V z 3: ,... 

~ ... :x: Cl "Tl m c n r;g )> )> )> 
)> r;g 

n n )> ~ a ~ ~ ":Q3: o~ ::1: z T T z 1 z 0 0 :D :zir- Zr- z 

I 
z ! z 

z z :::; )> 

~ I? ~; 
C- -v- 0 0 0 0 0 0 

-I :;I)> cl> -I -I -I -I -I -I -I -I :c c 0 
:D :D < 3: mn en -In c c c c c c 
0 0 3: "' )> ~~ -10 ,...o (/) (/) (/) (/) 

~ 
(/) ,... ,... '" 3: n ,-3: 8~ 

m m '" '" '" -I 0 0 0 0 c 0 0 .. N 0 0 z :zi:l: 8~ 
I 

0 -I c "DC ,... m 
:D :::z 'VZ ::::!: 8 "Tl-

=ii~ z 0 -n :!!~ -I 
,... )> 

I 0 '" :;; -I --1 -I 
> :D 5 5 0 ,... :Ill :D z z z c c 

~ z 
"' "' "' :::; 

~ > ,... 
s 

AC Z Y X W V U T S R I" N M L K J H G F E D C B A "'*8 .l- 110 EXl"ANSION 

A A S 

R 

R 

R 

R 

A 

S A 

A 

I" A 

s 
s 

s 

l 
r 

i 

I 

:T r 

_j_ 

NOTES: 
A• ALTERNATE SLOT FOR THIS CARD 
I" • PRIMARY SLOT FOR THIS CARD 

s 
s 

s 

R 

R • THlloCARD IS RESTRICTED TO THIS SLOT ONLY. 
S • SUf'l"LIED EQUll"MENT 

s 
s s s 

WHEN 16-WORD AND 32-WORD MEMORIES ARE BOTH ON A SYSTEM. THE 32-WORD MEMORY HAS PRIORITY. 
WHEN A MODULE DRIVE AND A COD ARE ON THE SAME SYSTEM, THE MODULE DRIVE HAS THE HIGHEST 
l"RIORITY SLOT. 
THE 1811500 ADAPTER CANNOT BE INSTALLED IN CARD SLOTS THAT HAVE DEADSTART CAPABILITY. 
SLOT J AND E HAVE DEADSTART. 
SLOT H HAS AUTOLOAD W1RED 

Figure 1-10. CYBER lB-30 PNA Slot Assignment (Sheet 2 of 2) 
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INTERFACE 
-- CABLE 

CONNECTO_R 

Figure 1-11. Processor Backplane Slot 
Description and Pin Assignment 

Table 1-3 lists the standard equipment and interrupt 
number assignments. It also lists, for reference purposes, 
the backplane pin number assignment of the processor 
status mode interrupt board micro- and macro-interrupts. 
Section 20 provides a detailed description of system 
interrupt and equipment number assignments. 

POWER REQUIREMENTS 

The CYBER 18 processor is designed to operate from a 
power source of 102 to 128 V ac, single-phase, 48 to 63 Hz 
input power (table 1-4). For site power sources other than 
stated, a power conversion transformer must be installed. 
Refer to the applicable section of this manual for 
installation procedures for the power conversion 
transformer. 

EQUIPMENT WEIGHT 

Refer to table 1-5 for the weight of the basic systems, 
controllers, and peripheral equipment. To obtain the total 
weight of the assembled cabinet, add the weight of the 
basic system or cabinet and all internal assemblies. 

OPERATING ENVIRONMENT 

Table 1-5 indicates the minimum 
temperature and humidity conditions 
equipment is designed to operate. 

INSTALLATION TOOLS 

and maximum 
at which the 

Tools required to uncrate, move, and position the processor 
and associated peripheral equipment are listed in table 1-6 
and the peripheral equipment sections of this manual. 

1-16 

Table 1-6 lists items that are general to the entire 
complement of the equipment. The items listed in _the 
various sections are items required for that particular 
equipment. 

TEST EQUIPMENT 

To verify that proper primary power is available at the 
power source and that de power supplies provide correct 
output, a standard volt-ohmmeter is sufficient. Should 
problems occur during system checkout, an oscilloscope 
may be required. A Tektronix Model 546 with a 
sweep-calibrated dual-trace plug-in such as a Model !Al or 
equivalent should be used. 

SHIPPING DAMAGE INSPECTION 

As each equipment is uncrated from its shipping container, 
it should be inspected for shipping damage. If damage is 
evident, notify the carrier and your Control Data 
representative immediately. 

PROTECTIVE GROUNDING SYSTEM 

The protective grounding system must protect 
computer-room personnel from the potential hazard of 
electrical shock and must protect the equipment from 
damage in the event of an electrical malfunction. 

• An insulated grounding conductor that is identical in 
size and insulation to the grounded and ungrounded 
branch-circuit supply conductors, except thEtt it is 
green or green with one or more yellow tracers, is to be 
installed as part of the branch circuit that supplies the 
unit or system. 

e The grounding conductor mentioned above is to be 
grounded at the service equipment. 

e The attachment-plug receptacles in the vicinity of the 
unit or system are all to be of a grounding type, and the 
grounding conductors serving these receptacles are to 
be connected to the grounding connector that serves 
the unit or system. 

The grounding system must connect all of the computer 
system cabinets, switch boxes, frequency converters, air 
conditioners, and computer-related equipment to an earth 
ground. The conductors for the ground connections can be 
the green wires of the equipment power cables. Under no 
circumstances shall the neutral wires (white, blue, or gray) 
and ground wires (green) of the power cables be 
electrically connected, except at the building service 
equipment. 

EMC GROUNDING SYSTEMS 

The normal EMC grounding technique for shielded signal 
cables is the attachment of the cable shield to the 
equipment frame at the point of entrance. This is 
accomplished by the use of U-bolt clamps around the 
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TABLE 1-3. STANDARD EQUIPMENT CODE AND INTERRUPT NUMBER ASSIGNMENTS 

Peripheral 

Console display 

I/0 Expansion Subsystem 

Real-time clock 

CYBER 18/1500 Series adapter 

Paper tape reader, paper tape punch, card punch 

Line printer 

Timeshare application 

Restart loader 

Flexible disk drive 

Tape cassettettt 

Magnetic tape transport (NRZI) (ADT) 

Ca1111unication line adapter (dual-channel or eight­
channel) 

Buffered conmunication line adapter 

Ca1111unication line adapter (ca1111unication line 
. adapter section of card reader/line printer/ 
ca1111unication line adapter) 

Card reader 

Magnetic tape transport (dual) (A/Q-DMA) 

Breakpoint panel 

Synchronous data link controller ca1111unication 
1 i ne adapter 

Module drive or cartridge disk drive 

Not assigned 

Protect, parity, and power failure (internal) 

Equipment 
Code 

1 

1 

1 

2 

3 

2 

4 

5 

6 

7 

7 

9 

10 

10 

10 

11 

12 

N/A 

13 

14 

15 

N/A 

Macro 
lnterruptt 

No. Pintt 

1 

8 

2 

3 

2 

4 

5 

6 

7 

7 

9 

10 

10 

10 

11 

12 

N/A 

13 

14 

15 

0 

269 

73 

270 

70 

270 

72 

272 

271 

71 

71 

274 

74 

74 

74 

273 

277 

276 

77 

275 

69 

Micro 
Interruptt 

No. Pi ntt 

1 

8 

N/A 

N/A 

2 

4 

5 

N/A 

N/A 

7 

0/9 

10 

N/A 

10 

11. 

N/A 

12 

N/A 

N/A 

N/A 

N/A 

27 

30 

32 

28 

31 

228 

227/ 
230 

229 

229 

29 

33 

234 

227 

tFor determining interrupt and equipment number assigrments for systems with duplicate devices or where 
interrupt and equipment number conflicts exist, refer to section 20. 

ttaackplane location slot L 

tttwhen a cassette and flexible disk drive are both on the same system, the cassette uses interrupt 6. 
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TABLE 1-4. AC POWER REQUIREMENTS 

Heat 
Frequenc1 Voltage Dissipation 

Equipment (nominal (nominal) Pmperes kVA (kW/Btu/h) 

CYBER 18-SMt 50/60 Hz 120 12.0 1.4 1.12/3824 

CYBER 18-lOMt 50/60 Hz 120 12.0 1.4 1.12/3824 

CYBER 18-2ot 50/60 Hz 120 12.0 1.4 1.12/3824 

CYBER 18-25t 50/60 Hz 120 20.0 2.4 1.92/6556 

CYBER 18-30 50/60 Hz 120 20.0 2.4 1.92/6556 

Console display (CC555) 50/60 Hz 120 0.55 0.07 0.061/191 
50/60 Hz 220 0.55 0.12 0.10/331 

Console display (CC614) 50/60 Hz 120 1.8 0.22 0.18/615 
50 Hz 220 1.0 0.22 0.18/615 

Display terminal (CC628) 50/60 Hz 120 0.58 69.6 0.08/270 
50/60 Hz 220 0.29 63.8 0.08/270 
50/60 Hz 240 0.29 69.6 0.08/270 

Control unit (module drive) 60 Hz 120 3.0 0.36 0.58/1967 
50 Hz 220 3.0 0.66 0.53/1803 

Module drive (BJ701) 60 Hz 120 6.6 0.8 9.96/3278 
50 Hz 220 5.0 1.1 0.88/3005 

Module drive (BJ402) 60 Hz 208 8.0 1.7 1.19/4063 
50 Hz 220 9.5 2.1 1.24/4233 

Mini-module drive (BZ403) 60 Hz 120 3.7 0.41 0.35/1195 
50 Hz 220 2.0 0.61 0.37/1263 

Cartridge disk drive 50/60 Hz 100-250 5.6-2.3 0.57 0.31/1059 
Loop multiplexer 50/60 Hz 120 7.0 0.84 0.67/2295 
Magnetic tape transport 
(seven- or nine-track, PE or NRZI) 

50/60 Hz 120 5.0 0.6 0.80/2732 

Magnetic tape, formatter 50/60 Hz 120 1.6 0.19 0.18/600 
Power conversion transformer 50/60 Hz 85-250 60-20 5.1 4.08/13932 
(XA118-A) 
Power conversion transformer 50/60 Hz 198-257 10 2.4 . 1.92/6556 
(GE203-A) 
Power conversion transformer 50/60 Hz 198-257 10 2.4 1.92/6556 
(GK205-A) 
Printer (300 lines/min.) 60 Hz 120 6.0 0.72 0.58/1967 

50 Hz 220 3.0 0.66 0.53/1803 
Printer {600 lines/min.) 50/60 Hz 120 10.0 1.2 0.96/3278 

50/60 Hz 220 5.0 1.1 0.88/3005 
Printer (900 lines/min.) 50/60 Hz 120 10.0 1.2 0.96/3278 

50/60 Hz 220 5.0 1.1 0.88/3005 
Printer {70 lines/min.) 60 Hz 120 2.8 0.34 0.27/929 

50 Hz 220 1.53 0.34 0.27/929 
Flexible disk drivett 50/60 Hz 120 1.5 0.18 0.14/492 
Flexible disk drive power supply 50/60 Hz 120 3.0 0.36 0.23/785 

tcabinet with processor and full ccxnplement of printed wiring assemblies 

ttApplies to two units per installation; half if only one unit per installation 
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TABLE 1-4. AC POWER REQUIREMENTS (Contd) 

Heat 
Frequency Voltage Dissipation 

Equipment (nominal) ( nomi na 1) Jlrnperes kVA (kW/Btu/h) 

Card reader 50/60 Hz 120 4.0 0.48 0.38/1311 
Tape cassette power supply 50/60 Hz 120 3.0 0.36 0.23/785 
Output card punch 60 Hz 115 7.24 0.83 0.66/2267 

50 Hz 220 3.79 0.83 0.66/2267 
CYBER 18/1500 Adapter 50/400 Hz 120 3.0 0.36 0.23/785 
termination power supply 
I/O Expansion Subsystem 50/60 Hz 120 10.0 1.20 0.91/3107 

TABLE 1-5. EQUIPMENT HANDLER REQUIREMENT, WEIGHT (UNCRATED), 
AND OPERATING ENVIRONMENT 

Operating Environment 
Equipment Weight 

Equipment Handlers (lb/kg) Temperature Hunidity 

CYBER 18-5M 3t 475/215 15-320C 20-80% 

CYBER 18-lOM 3t 475/215 15-320C 20-80% 

CYDER 18-20 3t 475/215 15-320C 20-80% 

CYBER 18-25 4t 950/431 15-320C 20-80% 

CYDER 18-30 4t 950/431 15-320C 20-80% 

Console display (CC555) 1 51/23 10"-400C 20-80% 

·Console display (CC614) 1 55/25 15-320C 20-80% 

Display terminal (CC628) 1 37/16.78 10-400C 20-80% 

CYBER 18-1500 Series adapter termination 1 10/4.5 -20-noc 20-80% 
power supply 

Tape cassette transport 1 5/2.3 15-320C 20-80% 

Card reader (300 or 600 card/min.) 1 55/25 15-320C 20-80% 

I/O Expansion Subsystem (Vert. Cab.) 2t 350/159 15-320C 20-80% 

Line printer (900 line/min.) 2t 350/159 10-350C 20-80% 

Line printer (600 line/min.) 2t 300/136 10-350C 20-80% 

Line printer (300 line/min.) 2t 500/227 15-320C 20-80% 

Line printer (70 line/min.) 2 98/45 10-350C 20-80% 

Magnetic tape transport 2t 225/102 15-320C 20-80% 
(seven-track or nine-track, PE or MUI). 

Magnetic tape formatter 1 25/11.2 5-5ooc 10-90% 

Module drive (40/80 megabytes) 2t 345/156 15-320C 20-80% 

Module drive (300 megabytes) 2t 550/252 15-320C 20-80% 

Mini-module drive it 100/45 15-320C 20-80% 

t Refer to table 1-6 and the applicable section of this manual for additional handling requirements. 
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TABLE 1-5. EQUIPMENT HANDLER REQUIREMENT, WEIGHT (UNCRATED), 
AND OPERATING ENVIRONMENT (Contd) 

Operating Envirorunent 
Equipment Weight 

Equipment Handlers (lb/kg) Temperature Humidity 

Control unit (module drive) 2t 82/37 15-320C 20-80% 

Cartridge disk drive 2t 225/io2 is-J2oc io-80% 

Flexible disk drive ii 12/5.44 i5-320C 20-80% 

Card punch 2t 260/118 5-460C 8-90% 

Power conversion transformer it 110/50 0-55oc 0-95% 

Equipment cabinet 2t 265/120.5 0-550C 0-95% 

tRefer to table i-6 and the applicable section of this manual for addition al handling requirements. 

TABLE 1-6. TOOLS REQUIRED 

Item 

1 

2 

3 

4 

5 

6 

7 

Name 

Metal shears 

Claw hammer 

Roller lift {ROL-A-LIFT) {two required} 

Screwdriver, medium Phillips 

Screwdriver, common, medium size 

Screwdriver, common, light duty 

Simpson Model 270 Multimeter 
(or equivalent) 

exposed cable shield or by terminating the cable shield to 
the front ground pin of the equipment signal connector 
block. 

Some equipments require additional techniques for 
maintaining proper EMC integrity. When equipment is 
shipped without shielded cables they must be grounded in a 
daisy-chain configuration. The daisy-chain grounding is 
implemented by using flat braided shielding from earth 
ground to each unit interconnected by the unshielded 
cables. 

Equipments shipped with shielded cables do not require 
braid grounding. 
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NOTE 

Each length of braid should be as short as 
physically possible. 

App 1 i cat ion 

Cutting of steel and/or fiber shipping bands 

Removal of wood blocks and opening crates 

Handling of processor cabinets, vertical cabinets, 
printers, and other heavy equipments. 

Various 

Various 

Power supply adjustment 

Measuring site ac voltages and de power supply 
outputs 

I SPECIAL HANDLING OF ELECTROSTATIC­
SENSITIVE PRINTED WIRING ASSEMBLIES 

Micro processor and peripheral controller printed waring 
assemblies with red solder masks contain MOS or 
electrostatic-sensitive devices. Exercise extreme caution 
when handling these devices to avoid damage. Common 
practices, such as touching a grounded surface before 
handling, inserting in antistatic or conductive bags for 
storage or transfer, and repairing only at properly equipped 
and grounded work stations, must be strictly followed. 

SPECIAL HANDLING OF MOS MEMORY 
ARRAY PRINTED WIRING ASSEMBLES 

Do not remove or install MOS memory array printed wiring 
assemblies in the processor with power applied to the 
processor logic cage. With the exception of the MOS 
memory array PWA's, the remaining processor and 1/0 
controller PWA's may be removed or installed in the 
processor cage with power applied. 
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FCC EMI VERIFICATION 

Late model CYBER 18 computer systems have been 
verified to comply with the limits for a class B computing 
device, pursuant to Subpart J of Part 15 of FCC rules. 
Only parts (terminals, filters, cables and so forth) verified 
to comply with these FCC rules may be used on verified 
systems. Verification is reflected by a series code change 
to the equipment at the time verification became effective 
and includes the addition of an FCC EMI tested/complies 
warning label to the system cabinet. When installing either 
new sub.systems or replacement parts where 
interchangeable items are indicated in the parts list, 

96768360 AY 

use only those items designated as FCC EMI qualified on 
verified systems. Use of non-qualified parts on verified 
systems will void system verification. Use of either 
qualified or non-designated items is permitted on systems 
which have not been verified. 

To determine the verification status of a specific system, 
inspect the processor cabinet for the presence of an FCC 
EMI tested/complies warning label. Verification status 
may also be determined by checking the processor series 
code against the manual to equipment level correlation 
sheet in the front of the system hardware maintenance 
manual or field repair guide. 
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PROCESSOR UNIT 2 

This section describes the procedure for the mechanical 
and electrical site installation of the processor unit. 

PARTS AND EQUIPMENT 
The processor unit is received assembled. Check the 
packing slip for the equipment supplied. 

0111A 

PROCESSOR AND DESK 
CONSOLE 
UNCRATING 
The uncrating of the processor and desk console are 
described below (see figure 2-1). 

1. Cut the banding and remove the corrugated cover. 

STEEL BANDING FOR 
AIR SHIPMENT; FIBER 
STRAPPING FOR VAN 
SHIPMENT 

COR.RUGA TED COVER 

CORNER CUSHION PADS 

DESK CONSOLE 

WOOD PALLET STRUCTURE 

WOODBLOCKS 

Figure 2-1. Typical CVBER 18 Processor Uncrating Diagram 
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2. Remove the corner cushion pads and plastic dust cover 
from the desk console. 

3. Remove the wood blocks from the wood pallet 
structure. 

CAUTION 

When lifting the processor from the pallet, 
do not use the table top as a hand grip. 

4. Remove the cabinet from the wood pallet structure by 
setting the roller Ii fts at the front and rear of the 
processor cabinet. Lift the cabinet above the pallet 
and slide the pallet out from under the cabinet. 

5. Roll the cabinet to its final operating location and 
lower it to the floor. Remove the roller lifts. 

6. Remove the banding and tape from the front and rear 
access doors. 

The CYBER 18-25/18-30 cabinet is uncrated in the same 
manner, except for the location of the roller lift. To lift 
the CYBER 18-25/18-30, the lifts should be placed at the 
center posts of the front and rear of the cabinet. 

ASSEMBLY 

The CYBER 18 processors are received assembled. The 
CYBER 18-5M/10M/20 processors are received with a 
separate table top extension (AV 102-A) that is assembled 
to the processor cabinet on site. Refer to figure 2-2, and 
assemble as follows: 

1. Remove the side panel selected for mounting and the 
support flange. (Discard the three mounting screws.) 

2. a. Loosen the 8-32 screws that secure the EMI combo 
strips to the vertical posts of the cabinet frame. 

b. Readjust the two vertical EMI combo strips so the 
shielding material extends 0.14 inch (3.56 
millimeters) at the top of the cabinet post and 0.06 
inch (1.54 millimeters) at the bottom (see detail A 
of figure 2-2). 

c. Tighten the EMI combo strip mounting screws. 

d. Refer to detail B of figure 2-2. Install the table 
top mounting bracket and the support flange 
(removed in step 1) using three 6-32 screws. 
Tighten screws finger tight only. 

e. Install the side panel, and adjust the support flange 
for a tight fit. 

f. Remove the side panel carefully, and tighten the 
mounting screws. 

3. To avoid scratching the finish, place the table top face 
down on a protective surface; install the table top 
support approximately 10 inches (254 millimeters) 
from the front edge of the table top using six 10-32 
screws and six no. 10 lock washers. 

2-2 

4. Position the table top and support assembly (step 3) on 
the mounting bracket (step 2d), and assemble 'w_Vith 
three 10-32 screws and three number 10 washers per 
detail B of figure 2-2. Adjust the leveling pads on the 
table top support as required before final tightening of 
the mounting screws. 

5. Install the side panel. 

CRATING 

Crating the equipment for shipment is performed in the 
reverse order of the uncrating instructions. 

POWER REQUIREMENTS 
Refer to section 1 for the system power requirements. 
Assure that the supply circuit can accommodate this 
additional load. Change the supply circuit as necessary to 
provide the power requirement. All equipment is supplied 
with three-prong ac plugs for 120 V ac operation; ac plugs 
for 220 V ac operation must be obtained at the site. If the 
site is not equipped with three-prong receptacles, replace 
the receptacles. Do not use adapters. All peripheral 
equipment must obtain ac power from the site power 
source, except when the power conversion transformer is 
used. 

POWER CABLING 

CAUTION 

Ensure that all power switches are turned 
off. 

For the processor unit main breaker and main power 
switches, refer to figures 2-3 and 2-4. For the peripherals, 
refer to the appropriate sections. 

Refer to figures 2-5 and 2-6 for typical power 
connections. After verifying that the power source rating 
agrees with the primary power rating indicated on the 
name plate tag, connect the power cord to the site power 
outlet. 

SIGNAL CABLING 
No internal signal cabling between the processor boards is 
required. Refer to figures 2-7 through 2-11 for typical 
signal connections from the processor to the peripheral 
equipment. 

For installation of the CYBER 18-5M basic operators panel 
(BOP), refer to section 29. 

SWITCH/ JUMPER VERIFICATION 
To verify that the switches and jumpers on each printed 
wiring assembly are in their proper positions, perform the 
following steps. The settings for expansion and peripheral 
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TMLETOP 
MOUNTING 
BRACKET 

TABLETOP 

ADJUST FOR 0.14 IN. 13.Y •I 
AT TOP ANDO.DI IN. 11.SZ -· 
AT BOTTOM OF VERTICAL POSTS 

AA 133-BIAA134-8/AA153-A 

l'ROCUIOR CABINET TOP 

~Ill.ACK FRAME 

ILACKFRAME 

TABLETOP 

=~~/--------
DETAILI 

~ HE DETAIL I 

tc====::;ii""' ~---_SUPPORT FLANGE PROCElllOR CABINET 
llDEPANEL 

I 
&-:Jw1f:,~ .. 

·~ / ~A 
111N.C2M-1NOIMrw:-f---\. I I 

I I _J '\ 1- i- -M0.101TARWASHERC3' 

I -1 ·-- NO. 10-32 x 1 IN. ICREW Ill 

OUTSIDE FACE OF 
PANEL llUl'PORT 
ASIEMIL Y PANELi 

SUPPORT ASSEM8L Y 

tt FOR INSTALLATIONS OPPOSITE TO THE VIEWS SHOWN, REVERSE THE SUPPORT ASSEMBLY PANEL. 

ttMAY BE MOUNTED TO ANY SIDE OF THE PROCESSOR EXCEPT THE CONTROL PANEL SIDE. 

1131 

Figure 2-2. AV 102 Table Top Installation 
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I I I 0:: 0:: I + 0:: 0:: + 

'1ol s Isl 1 I & Is j4IaI2I1 I 0 

TB2 -15 VADJUST 

TB3 
0 -12 v @ 

~ 
0 ADJUST 
0 FUSE 

0 

0 

0 
TB1 

~ 0 +12 v 
0 ADJUST 

+15 v 
ADJUST 

~~ 
CONTROL 

TB2 
0 

0 

0 

0 

~ 

CYBER 18-30 
PROCESSOR CABINET 
(REARVIEWJ 

"~~~\.~ 
'Jl'~ c:,~ ~ 

>s-" rt\"'-~ ~ 
~ ~ ::::--7 
~ 

~ 
~ 

"oC_ 
... ~""~~ R~\. 

c:,~ 

~ 
SCOTT POWER SUPPLY (FRONT VIEW) 

0766-1 

SCOTT POWER SUPPLY 

POWER DISTRIBUTION BOX 

CB01 MAIN POWER CIRCUIT BREAKER 
(CYBER 18-30 ONL YI 

CB01 MAIN POWER CIRCUIT BREAKER 
(CYBER 18-20 ONL YI 

Figure 2-3. CYBER 18 Chassis Configuration with Scott Power Supply Installation 
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TB1 
UV4ADJ 

© +S1 TB2 VJ ADJ 
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© 4 ~ -S2 
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~ AC 2 © +V2 

~ ACC 6) +S2 

€:) V1ADJ ~V2ADJ 
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PART NO 9675421J 

CYBER 18-25/18-30 
PROCESSOR CABINET 
(REAR VIEW) 

LH POWER SUPPL V 

MAIN POWER CIRCUIT BREAKER 
(CVBER 18-5M/10M/20 ONL VI 

CB01 MAIN POWER 
CIRCUIT BREAKER 

LH POWER SUPPLY FRONT VIEW 

mo 
+ + 

@v11@ 9 ©. ACC @v1f@ 

8 6) AC -V4 

s ~ 
4 © PF 

1 +V4 

6 -VJ 

V1 sSV, lSOA J © s +VJ 
Vl "'S V, 1SOA 

V2 .. 12V, 10A 2 © -S1 
VJ• 12 V, SA 
V4•5V,5A 6) +S1 

4 -S2 V2 • 12 V, 10A 

-V2 
VJ• 12V, SA 

J V4 = 5V, SA 

2 +V2 

+S2 

€:)v1ADJ <!:::) VZADJ 

PART NO 88984800 

Figure 2-4. CYBER 18 Chassis Configuration with LH Power Supply 
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MAGNETIC TAPE 
TRANSPORT 

J2 CARD 
READER 

/I '-----<, 
i 

A 

~.; 
1-§ 7 TO SITE POWER OUTLfT 

TO SITE POWER OUTLET OR POWER CONVERSION RECEPTACLE BOX 

0373-1 

lrBOL TIS TIGHTENED SO THAT tABLE 
SHIELD BRAID IS SNUG AGAINST BRACKET 

GROUNDING DETAIL 

STRAIN 
RELIEF ANO 
GROUNDING ..... 
U-BOLT 
ASSEMBLY 

f'ROCESSOR CABINL T 
CABLE fNTRY ROX 

SIGNAL CABLE 

U-BOL TIS TIGHTENED SO THAT CABLC Slllf I 0 RllAll> 
IS SNUG AGAINST THE ENTRY BOX PAN£ l 

Figure 2-5. Typical CYBER 18 Single Processor System 

controllers should also be verified by referring to the 
appropriate section of the manual. 

1. Remove the processor side panel. 

2. Remove the chassis cover plate by turning the two 
captive latches one-quarter turn counterclockwise. 

3. Remove the card extractor tool attached to the 
removed cover plate. 

2-6 

CAUTION 

Printed wiring assemblies with red solder 
masks contain MOS or 
electrostatic-sensitive devices. Exercise 
extreme care in handling to avoid 
damage. Common practices, such as 
touching a grounded surface before 
handling, inserting in antistatic or 
conductive bags for storage or transfer, 
and repairing only at properly equipped 
and grounded work stations, must be 
strictly followed. 

4. Remove the printed wiring assemblies one at a time 
and perform the switch/jumper verification procedure 
as described in the following paragraphs. 

5. Verify that the placement of each printed w1rmg 
assembly in th.e chassis agrees with the assignment for 
the associated system configuration (refer to section 1 
for specific slot assignments). 

6. Secure the chassis cover plate and close the side panel. 

MEMORY INTERFACE BOARD 

The memory interface 
printed-circuit-type switches 
memory access (OMA) priority. 
location and normal settings 
CYBER 18 system. 

110-TTY CONTROLLER 

address board contains 
for selection of direct 
Refer to section 3 for the 
of these switches for a 

This b'oard provides an interface between the processor and 
a comment device (teletypewriter or console display). 
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Figure 2-6. Typical CYBER 18 Dual Processor System Cabling Diagram 
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Figure 2-7. Typical CYBER l8-5M Backplane Cabling Diagram 
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Figure 2-8. Typical CYBER 18-lOM Backplane Cabling Diagram 
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Figure 2-9. Typical CYBER 18-20 Backplane Cabling Diagram 
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Communication rates (speeds) vary with the type of device 
(baud rate) on the 1/0-TTY controller that must be set to a 
rate compatible with the comment device. In the CYBER 
18 configuration, the normally selected rate is 9600 baud. 
Figure 2-12 shows the location and normal operating 
position of these switches. 

TRANSFORM BOARD 

The transform board provides for enable/disable of 
programmed read-only memory via a jumper located at 
board position F-13. 'M"len this jumper is installed, 
read-only micro memory on the board is enabled for pages 
0 and 1. 'M1en the jumper is absent, read/write micro 
memory on a board located in another position of the 
processor may be enabled for pages 0 and 1. Figure 2-13 
illustrates the location of the micro-memory select jumper 
for the CYBER 18 processor configuration. 

READ/WRITE MICRO-MEMORY INSTALLATION 
CONFIGURATION 

512-instruction micro-memory boards and 2048-instruction 
micro-memory boards may be installed in CYBER 18-lOM, 

1/0-TTY CONTROLLER BOARD (COMPONENT SIDE) 

18-20, 18-25, and 18-30 systems in any combination using 
processor slots T and S. Refer to sect ion 3 for standard 
configuration of page select switch settings <rnd processor 
locations. Note that the lowest page number is always 4 
and that slot T is always used for a single board. 

PLACEMENT OF PRODUCT AND 
EQUIPMENT LABELS 
Drop-ship or add-on equipment delivered for on-site 
installation is accompanied by a field print package and 
various product identification labels. Install the labels in 
the locations specified in table 2-1. 

POWER-ON AND VOLTAGE 
TESTING PROCEDURES 

To apply power to the processor and to verify proper power 
supply voltage levels, perform the following steps. 

DEADSTART P110Gl1A'.\I 

l.~~~~-§~!!~~~~~~~~H~t~~!!t._~~~;~ SWITCH 
LOCATION Ll 
OH LlO 

F 

BAUD HATE SELECT (LOCATION Lt OR LlO) 

DEA DST ART PROGRAl\I 
HATF. S\\1TCll SWITCH S\\l'fCH SWITCH 

POSITION l POSITION'.! POSITION :1 POSITION 4 

110 ON ON ON ON 
300 ON OFF ON OFF 
1200 OFF ON OFF ON 
9Goot OFF OFF OFF OFF 

t NORl\IA L OPERATING POSITION 

017 

Figure 2-12. 1/0-TTY Controller Board Switches 
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'TRANSFORM BOARD (COMPONENT SIDE)~ 

NOTE: JUMPER IS NORMALLY INSTALLED FOR THE CYBER 18-5M 18-20, 18-25, AND 
18-30 SYSTEMS. 

1879 

Figure 2-13. Transform Board Jumper 

TABLE 2-1. PRODUCT IDENTIFICATION LABEL PLACEMENT INDEX 

Equipment Product 
Equipment Description Label Label 

AT241 32K MOS memory A A 

AT275 16K MOS memory A A 

AT314 A/Q Extender A A 

AT352 CYBER 18/1500 Series adapter A A 

AU115 Dual Mode Access A A 

AV102 Side table E -
BA209 512-instruction micro-memory A A 

expansion 

BA210 2K-instruction micro-memory A A 

BA212 MOS memory interface A A 

NOTES: 

A Ins ta 11 label on CPU plenum cover 

c Add to system field print package in desired sequence 

E Install label behind front panel on CPU power supply mounting bracket 

2-14 

FCO 
Log 

A 

A 

A 

A 

A 

E 

A 

A 

A 

JUMPER 
LOCATION 
F13 

E1 

SOLDERED 
CONNECTIONS 

Field Prints 
and 
Documents 

c 

c 
c 
c 

c 
c 
c 

c 

c 
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TABLE 2-1. PRODUCT IDENTIFICATION LABEL PLACEMENT INDEX (Contd} 

Field Prints 
Equipment Product FCO and 

Equipment Description Label Label Log Documents 

BE602 Tape cassette transport B B B-mounting frame c 
BJ402 Module drive D B B-logic cover c 
BJ701 
BZ403 
BR704 Cartridge disk drive D B B-logic cover c 
BR803 Flexible disk drive D B B-mounting frame c 
BU272 IJotA Extender A A A c 
BWlOl Magnetic tape transport D B 8-logic chassis c 
8W303 
BW305 
BW812 Magnetic tape translator board D B B-fogic chassis c 
C8104 300 card/min reader D 8 8-rear c 
CC SSS Console display D 8 8-rear c 
CC614 Console display D 8 8-rear c 
CC628 Display terminal D 8 8-rear c 
CF112 Output card punch D 8 B-rear cover c 
CL408 300 line/min printer D 8 8-rear inside c 
CL411 
CT103 600 line/min printer D B 8-rear inside c 
CT104 70 line/min printer D B 8-rear c 
cnos 300 line/min printer D B B-rear inside c 
CT106 900 line/min printer D 8 B-rear inside c 
CW218 I/0 Expansion Unit D B B-logic chassis c 
CY117 Line printer cable E - E c 
OK609 Paper tape relay station 8 B 8 c 
0Ll03 
DT120 Breakpoint panel B 8 B-CPU chassis c 
DT223 Error correction code array A A A c 
DT610 Current loop adapter 8 B 8 c 
DU137 Asynchronous c0111Tiunication line D 8 8-logic chassis c 

adapter 
DY192 Multiplexer loop interface adapter A A A c 
DY198 C0111Tiunication line expansion D 8 8-logic chassis c 

NOTES: 

A Install label on CPU plen1111 cover 

8 Install label on equipment in designated location 

c Add to system field print package in desired sequence 

D Label already installed on equipment· 

E Install label behind front panel on CPU power supply mounting bracket 
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TABLE 2-1. PRODUCT IDENTIFICATION LABEL PLACEMENT INDEX (Contd) 

Equipment 

DY221 

DZlOl 

FA104 

FA107 

FAlll 

FA464 
FA465 

FA727 

FA730 

FA750 

FC109 

FC402 

FC539 

FE308 
FE516 

FH301 

FJ127 

FJ128 

FJ448 

FJ441 

FJ442 

FV678 

FV679 

FV701 

NOTES: 

Equipment 
Description Label 

Current loop adapter/power supply B 

Magnetic tape formatter D 

Tape cassette controller A 

Magnetic tape transport controller A 

Cartridge disk drive controller A 

Magnetic tape transport controller A 

Module drive control unit D 

Flexible disk drive controller A 

Cartridge disk drive controller A 

Card reader/line printer/ A 
C011111unication line adapter 
controller 

Breakpoint controller A 

Card reader/line printer/ A 
c011111unication line adapter 
controller 

Paper tape/card punch controller A 

Card reader/line printer A 
controller 

Primary buffered c011111unication A 
1 i ne adapter 

Expansion buffered c011111unication A 
line adapter 

Synchronous data link control A 
conmunication line adapter 

Dual-channel c011111unication line A 
adapter 

Eight-channel conmunication line A 
adapter 

Local link coupler B 

Auto restart loader A 

Stall alarm panel A 

A Install label on CPU plenum cover 

B Install label on equipment in designated location 

C Add to system field print package in desired sequence 

D Label already installed on equipment 

Product 
Label 

B 

B 

A 

A 

A 

A 

B 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

B 

A 

A 

E Install label behind front panel on CPU power supply mounting bracket 

FCO 
Log 

B 

B-logic chassis 

A 

A 

A 

A 

B-logic cover 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

B 

A 

A 

Field Prints 
and 
Documents 

c 

c 

c 

c 

c 

c 

c 

c 

c 
c 

c 
c 

c 

c 

c 

c 

c 

c 

c 

c 
c 

c 
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TABLE 2-1. PRODUCT IDENTIFICATION LABEL PLACEMENT INDEX (Contd) 

Equipment Product 
Label 

FCO 
Log 

Field Prints 
and 
Documents Equipment 

GB138 

GB145 

GH447 

GH461 

GK203 

GK205 

MD420 

rt>426 

MD427 

rt>428 

XA118 

YA119 

YA120 

fl>TES: 

Description Label 

Module drive interface A 

Module drive adapter A 

Vertical equipment cabinet D 

Loop multiplexer cabinet D 

Power conversion transfonner D 
(processor) 

Power conversion transfonner o 

Card reader off-line test deck E 

200 UT emulation controlware deck E 

2780 emulation controlware deck E 

3780 emululation controlware deck E 

Power conversion transfonner D 
(system) 

Card reader cable E 

Card reader cab 1 e E 

A Install label on CPU plenum cover 

B Install label on equipment in designated location 

A 

A 

B 

B 

D 

B 

E 

E 

E 

B 

A 

A 

B-back door 

B-back door 

B-cover 

B-back cover 

B-cover 

E 

E 

E 

E 

c 
c 
c 

c 

c 

c 

c 

c 
c 

C Add to system field print package in desired sequence 

D Label already installed on equipment 

E Install label behind front panel on CPU power supply mounting bracket 

NOTE 

The processor may use either of two 
power supply configurations. Refer to 
figures 2-3 and 2-4 to determine the 
power supply configuration of the 
processor being installed before 
proceeding with the power-on and voltage 
testing. 

1. Remove the rear access panel from the single 
processor cabinet. Remove the left and right rear 
access panels from the dual processor cabinet. 

2. Verify that the main power ciruit breaker (CBOl) is 
properly set to on (figure 2-3 or 2-4). 

96768360 AE 

3. Verify that the power supply circuit breaker is in the 
ON position (figure 2-3). (This circuit breaker is only 
installed on processors using the Scott power supply. 
It is not installed on processors using the LH power 
supply.) 

4. Press the ac PONER switch on the control panel to ON. 

5. Verify that the ac PONER ON indicator is lighted and 
the processor cooling fans are rotating. 

6. Using a volt-ohmmeter, measure the voltages between 
the ground terminal lug and each voltage terminal lug 
on the processor backplane. If the indicated voltages 
are not within 1 percent of the terminal lug labeled 
value, adjust the associated power supply voltage 
adjustment potentiometer accordingly. Clockwise 
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rotation increases the output voltage. The adjustment 
potentiometers are located on the front of the 
associated power supply. 

7. After verification, remove power by setting the ac 
PO\\ER switch to OFF. 

CAUTION 

Do not remove or install MOS memory 
array printed wiring assemblies in the 
processor with power applied to the 
processor logic cage. With the exception 
of the MOS memory array PWA's, the 
remaining processor and 1/0 controller 
PWA's may be removed or installed in the 
processor cage with power applied. 

8. Proceed with installation of the peripheral equipments. 

9. After the peripheral equipments have been installed, 
apply power and proceed with diagnostic testing. 

2-18 

Application of power and verification of processor voltages 
for CYBER 18-25 and 18-30 systems are accomplished in 
the same manner as outlined for CYBER 18-5M, 18-liJM, 
and 18-20 systems above, except that in these systems, 
voltage verification of two processors is required. 

DIAGNOSTIC TESTING 

NOTE 

The diagnostic tests end routines 
described in the system hardware 
maintenance manual can only be 
performed after the console display, 
processor, and flexible disk drive or tape 
cassette or card reader (diagnostic load 
device) installations are complete. 

Perform the diagnostic test as directed by the diagnostic 
decision logic tables in the respective subsystem hardware 
maintenance manual or field repair guide. 
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MOS MEMORY AND .MICRO MEMORY MODULES 3 

This section describes the installation procedure for the 
MOS memory modules and micro-memory boards 
(figure 3-1). 

CAUTION 

Printed wiring assemblies with red solder 
masks contain MOS or 
electrostatic-senslti ve devices. Exercise 
extreme care in handling to avoid 
damage. Common practices, such as 
touching a grounded surface before 
handling, inserting in antistatic or 
conductive bags for storage transfer, and 
repairing only at properly equipped and 
grounded work stations, must be strictly 
followed. 

Do not remove or install MOS memory 
array printed wiring assemblies in the 
processor with power applied to the 
processor logic cage as damage to the 
PNA may result. 

PARTS AND EQUIPMENT 

Parts and Equipment Part 
Equipment Number Number ---

MOS memory array, 16K AT275-B 96745800 

MOS memory array, JZK AT241-B 96745700 

512-instruction micro BA209-A 88905100 
memory 

2948-instruction micro BA210-B 96755900 
memory 

MOS memory address 96762000 
connector 

UNCRATING 
Each memory module or micro rne1nory board is shipped in 
a heavy-duty cardboard carton and is buffered from shock 
and impact damage by an industrial filler. No special 
instructions are required to remove the memory module 
from its shipping carton. 

tRATING 

See the uncrating instructions above. 

F;~;;:R;:;.;-- - -- - - - ---- - - --- -- --, 
I r--1 
I I 
I I 
I I 
I I 

I 
I 
I 
I 
I 

CPU. 

DFM 

DTM 

ADDRESS 

CONTROL 

ADDRESS 

DTM 

DFM 

CONTROL 

r MEMORY INTERFACE-, 

ADDRESS 
INTERFACE 

'---- - _ _. 

512- OR 2048-
WORD 
MICRO MEMORY 
PWAs 

DATA 

ADDRESS 

CONTROL 

16KOR 32K 
WORD MACRO 
MEMORYPWAa 

I 
I 
I 
I 
I 
I 
I 
I 
I 

L-----_______________ _J 
2190 

Figure 3-1. MOS Memory and Micro-Memory Block Diagram 
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MOS MEMORY 
INSTALLATION OR REPLACEMENT 

When installing or replacing a MOS memory module, 
perform the following: 

NOTE 

The extractor tool attached to the chassis 
cover plate is used to remove the memory 
module. The module is extracted by 
inserting the tine of the extractor tool 
into either the upper or lower front 
assembly hole of the module and moving 
the tool forward against the chassis. 

CAUTION 

Do not remove or install a MOS memory 
array printed wiring assembly in the 
processor with power applied to the 
processor logic cage as damage to the 
PWA may result. 

1. Ensure that the power to the processor is OFF. 

2. Remove the MOS memory module. 

a. Refer to the switch/jumper verification procedure 
in section 2. 

b. During processor installation remove the memory 
interface address PWA (slot W) and set the priority 
switches to the customer's requirement 
(figure 3-2). Also check that all memory interface 
and memory PWAs are in the correct slots. Refer 
to section 1. 

c. During replacement remove the defective PWA and 
insert the replacement PWA. If the defective PWA 
is the address interface, ensure that the priority 
switches (figure 3-2) of the replacement PWA agree 
with the switch of the defective PWA. Insert the 
replacement PWA. 

3. Restore power to the' processor. 

4. Perform the diagnostic tests as described in the 
diagnostic decision logic tables in the processor 
hardware maintenance manual. 

: MEMORY INTERFACE (ADDRESS) BOARD 

3-2 

SWITCH LOCATION 81 

OFF ON 
S1 

DMA-1 1 [TI 
S2 

DMA-2 2LIJ 

S3 
l>MA-3 3CIJ 

S4 
DMA-4 4[TI 

~ 
SWITCH SHOWN 
IN OFF POSITION . ~~n 

1111111111111111111111111111111111111111111iii111 

PRIORITY CHANNEL ENABLE (LOCATION 81) 

FUNCTION LOCATION NORMAL POSITION t 

DMA-1 S1 OFF 

DMA-2 S2 OFF 

DMA-3 S3 OFF 

DMA-4 S4 OFF 

tNO PRIORITY SELECTED 

Figure 3-2. Memory Interface Address Board Switches 
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NOTE 

The diagnostic tests and routines 
described in the system hardware 
maintenance manual can only be 
performed after the console display, 
processor, and flexible disk drive or tape 
cassette or card reader (diagnostic load 
device) installations are completed. 

EXPANSION 

If the purpose of installation is to expand the existing MOS 
memory capability of the processor, the following steps 
must be performed: 

CAUTION 

Do not remove or install the MOS memory 
array printed wiring assembly in the 
processor with power applied to the 
processor. logic cage as damage to the 
PWA may result. 

1. Tum off the power to the processor. 

2. Install the memory module (in slot X, Y, Z, or AC) and 
address connector. Observe the following configuration 
rules: 

a. MOS memory module slots (X, Y, Z, and AC) must 
be filled sequentially starting with slot X (as 
viewed from the front of processor). 32K MOS 
memory modules must occupy slots to the right of 
16K MOS memory modules. Example: 

No. 1 

No. 2 

No. 3 

16 

16 

16 

16 

16 

32 

y 

16 

32 

32 

x 

32 

32 

32 

t These configurations are not available on the CYBER 18-lOM. 

b. When MOS memory modules occupy more than one 
slot position, a MOS memory address connector 
must be connected to the backplane pins of each 
occupied slot excluding slot X. Attachment of 
connectors is determined by the memory array 
inserted in each slot. Pin 1 of each connector used 
must coincide with the same backplane pin of each 
occupied slot (table 3-1). When all connectors are 
attached, they are horizontally aligned for the 
configuration used. 

3. Remove the MOS memory interface address PVIA and 
verify that priority switches (figure 3-2) are set for 
system application. 

4. Replace the MOS memory interface address board and 
restore power to the processor. 

5. Perform the diagnostic tests as described in the 
diagnostic decision logic tables in the subsystem 
hardware maintenance manual. 

NOTE 

The diagnostic tests and routines 
described in the subsystem hardware 
maintenance manual can only be 
performed after the console display, 
processor, and flexible disk drive or tape 
cassette or card reader (diagnostic load 
device) installations are complete. 

MICRO-MEMORY BOARD INSTALLATION 

512-instruction micro-memory boards and 2048-instruction 
micro-memory boards may be installed in CYBER 18-lOM, 
18-20, 18-25, and 18-30 systems in any combination using 
processor slots T and S. The standard configuration of 
page select switch settings and processor locations is 
shown in table 3-2. Note that the lowest page number is 
always 4 and that slot T is always used for a single board. 

TABLE 3-1. ADDRESS CONNECTOR ATTACHMENT 

Memory Array Configuration 
Backplane Pin That Coincides With 
Pin No. 1 of Address Connector Slot Act · Slot zt Slot Y Slot X 

7 32/16K 32K 32K 32K 
8 16K 16K 32K 32K 
9 16K l6K 16K 32K 

10 16K 16K 16K 16K 
10 None None 16K 16K 

No connector required None None None 16K 

tThese configurations are not available on the CYBER 18-lOM. 
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TABLE 3-2. STANDARD CONFIGURATIONS OF OPTIONAL READ/WRITE MICRO MEMORY 

Printed Wiring 
Number of Pages Assemblies Installed Processor Slot 

1 512 board T 

2t fl 512 board T 
512 board s 

4 2048 board T 

st 2048 board T 
512 board s 

at 2048 board T 
2048 board s 

tFor dual-board installation, slot T should contain the standard page(s) and 
slot S the next consecutively higher numbered page(s). See figures 3-3 and 
3-4. 

512-INSTRUCTION MICRO-MEMORY 
BOARD (ONE PAGE) 

The switches shown in figure 3-3 provide for 
micro-memory page selection. Pages 0 and 1 of micro 
memory are reserved for optional read-only memory 
installed on the transform board. Pages 2 and 3 are not 
used. The lowest page number that can be used for 
read/write micro memory is page 4. Table 3-3 lists the 
standard configurations of read/write micro memory and 
the required processor slots for board installation. 

2048-INSTRUCTION MICRO-MEMORY 
BOARD (FOUR PAGE) 

The switches shown in figure 3-4 provide for 
micro-memory page selection. Pages 0 and 1 of micro 
memory are reserved for optional read-only memory 
installed on the transform board. Pages 2 and 3 are not 
used. The lowest page number that can be used for 
read/write micro-memory is page 4. Table 3-2 lists the 
standard configurations of read/write micro memory and 
the required processor slots for board installation. 

To replace or install the 512- or 2048-instruction 
micro-memory board, perform the following steps: 

1. With the power off, remove the right side panel from 
the processor cabinet to gain access to the basic 
processor CPU or remove the left side panel from the 
CYBER 18-25/18-30 processor cabinet to gain access to 
the communications processor CPU. 

2. Remove the chassis cover plate by turning the two 
captive fasteners one-quarter turn counterclockwise. 

3. Remove the card extractor tool attached to the 
removed cover plate. 

3-4 

CAUTION 

Printed wiring assemblies with red solder 
masks contain MOS or 

electrostatic-sensitive devices. Exercise 
extreme care in handling to avoid 
damage. Common practices, such as 
touching a grounded surface before 
handling, inserting in antistatic or 
conductive bags for storage or transfer, 
and repairing only at properly equipped 
and grounded work stations, must be 
strictly followed. 

4. Before installing new boards, the page select switch 
configuration must be determined. Set the page select 
switches to the positions required for the 
micro-memory configuration (figure 3-3 or 3-4). 

5. Position the new board or boards with new switch 
settings in the designated positions with the component 
side facing left. 

6. Apply firm pressure at the upper and lower corners of 
the boards and seat them into their respective 
backplane connectors. 

7. Replace the processor cover plate and side panels. 
Restore power to the processor. 

8. Perform the diagnostic tests as described in the 
diagnostic decision logic tables in the subsystem 
hardware maintenance manual. 

NOTE 

The diagnostic tests and routines 
described in the subsystem hardware 
maintenance manual can only be 
performed after the console display, 
processor, and flexible disk drive or tape 
cassette (diagnostic load device) 
installations are complete. 
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-Tat 
LOCATIOMC1 

612-INSTRUCTION MICRo-MEMORY JIWA (COMPONENT SIDEI 

OFF 8888 ~ 
9llTCH IHOWN 
IN Oii POllTIOll 

OFF B 8 B E3 
PAGE SELECT (LOCATION CU x 

S3 x 
x 

PAGE SEQ.1 SEQ.2 SEQ.3 SE0.4 X • DON'T CARE 

ot OFF OFF OFF OFF 

1t OFF OFF OFF ON 

2t OFF OFF ON OFF 

3t OFF OFF ON ON 

4tt OFF ON OFF OFF 

6 OFF ON OFF ON 

6 OFF ON ON OFF 

7 OFF ON ON ON 

littt ON OFF OFF OFF 

9 ON OFF OFF ON 

10 ON OFF ON OFF 

11 ON OFF ON ON 

12 QN ON OFF OFF 

13 ON ON OFF ON 

14 ON ON ON OFF 

15 ON ON ON ON 

f PAGE SELECT SWITCHES SHOULD NOT BE SET TO PAGES 0 
THROUGH3. 

ttSTANDARD SETTING FOR CYBER 18-25 OR 18-30 CPU II 
(COMMUNICATION PROCESSORI 

tttsTANDARD SETTING FOR ALL CPUs EXCEPT CYBER 18-25 
OR 18-30CPU II 

Figure 3-3. 512-Instruction Micro Memory Page Select Switches 

ON(RAlll 
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3-6 

ON 

OFF 

PAGE SELECT (LOCATION Ft OR J11 

PAGE SE0.1 SEQ.2 SEQ.3 

0-3t OFF OFF OFF 

·4 ~7tt OFF ON OFF 

8- nttt ON OFF OFF 

12-15 ON ON OFF 

I~ a, 
SWITCH SHOWN 
IN ON POSITION 

SEQ.4 

NOT USED 

NOT USED 

NOT USED 

NOT USED 

f PAGE SELECT SWITCHES SHOULD NOT BE SET TO PAGES 0 THROUGH 3. 
ttsTANDARD SETTING FOR CYBER 18-25 OR 18-30 CPU II (COMMUNICATION 

PROCESSOR I ' - ·-

ttt STANDARD SETTING FOR ALL CPUs EXCEPT CVBER 18-25 OR 18-30 CPU II 

1633-1 

2048-INSTRUCTION MICRo-MEMORY PWA WITHOUT PARITY 

Figure 3-4. 2048-Instruction Micro-Memory Page Select Switches 
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SYSTEM POWER CONVERSION TRANSFORMER 

BhM:&W +± '*f .s EJB es-• SMoWi&F 

This section describes the steps necessary to install the 
power conversion transformer unit. This installation is 
required where site power for the CYBER 18 system is less 
than 103 V ac or greater than 132 V ac with a frequency of 
48 to 63 Hz. Table 4-1 lists the input voltage levels that 
can be accommodated by the power conversion transformer 
unit. 

PARTS AND EQUIPMENT 

The following parts are to be obtained at the site location 
in compliance with the local electrical code. 

Item Parts Quantity 

1 Single-phase power plug 1 
compatible with site 20 ampere 
power source receptacle 

2 Power cable, three-wire AWG-8, 1 
long enough to connect power con-
version transformer to source 
receptacle 

3 Power cable, three-wire AWG-8, 2 (3 t) 
long enough to connect power con-
version transformer output to duplex 
receptacles 

Item 

4 

5 

6 

7 

8 

9 

10 

11 

Parts 

Double duplex receptacle box and 
cover 

Triple duplex receptacle box and 
cover 

Duplex receptacles (20 amperes) 
that mate with plugs provided on 
equipment supplied 

Crimp-on eyelet lugs (for connect-
ing power cords to power conversion 
transformer and duplex receptacles) 

No. 8-32 x 1/2-inch machine screw, 
cadmium plated steel 

No. 8-32 hex machine nut, cadmium 
plated washer 

No. 8 external tooth, cadmium 
plated washer 

No. 8 flat, cadmium plated steel 
washer 

TABLE 4-1. POWER CONVERSION TRANSFORMER VOLTAGE TAPS 

Transformer 
Input Voltage ( ac) Frequency ±3 Hz Terminals t Output Voltage ( ac) 

85 V to 105 V 47 Hz to 63 Hz 1 and 2 103 to 132 
(95 V typical) (40 amperes maximum) 

95 V to 117 V 47 Hz to 63 Hz 1 and 3 103 to 132 
(105 V typical) (40 amperes maximum) 

103 V to 127 V 47 Hz to 63 Hz 1 and 4 103 to 132 
(115 V typical) (40 amperes maximum) 

198 V to 235 V 47 Hz to 53 Hz 1 and 5 103 to 132 
(220 V typical) (40 amperes maximum) 

207 V to 246 V 47 Hz to 53 Hz 1 and 6 103 to 132 
{230 V typical) (40 amperes maximum) 

216 V to 257 V 47 Hz to 53 Hz 1 and 7 103 to 132 
(240 V typical) (40 amperes maximum) 

225 V to 268 V 47 Hz to 53 Hz 1 and 8 103 to 132 
(250 V typical) (40 amperes maximum) 

tsee figure 4-3 for power conversion transformer terminal location. 

t Required for systems that include 120 V line printer and magnetic tape transport 

96768360 AE 

Quantity 

1 

1 

2 (3t) 

12 (15t) 

5 

5 

5 

5 

Transformer 
Terminals t 

9 and 10 

9 and 10 

9 and 10 

9 and 10 

9 and 10 

9 and 10 

9 and 10 
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TOOLS REQUIRB> 

The following tools are required to uncrate and install the 
power conversion transformer unit: 

Sharp knife (for cutting corrugated carton) 

Two 3/8-inch box wrenches 

Crimping tool,_ eyelet lugs (size as required to crimp 
item 7 of parts list) 

UNCRATING 

Uncrate the power conversion transformer unit as follows: 

CAUTION 

The power conversion transformer unit is 
extremely heavy; handle with care. Two 
persons are required to lift the unit. 

1. Turn the carton upside down and cut the fiber 
strapping. 

2. At approximately the center of the carton, cut 
horizontally all around the carton and remove the 
loose half. 

3. Using 3/8-inch box wrenches, remove the pallet from 
the power conversion transformer. 

4. Lift the power con.version transformer onto a dolly and 
transport it to the installation location. 

CRATING 

Refer to figure 4-1 for crating the power conversion 
transformer unit. 

POWER 
CONVERSION 
TRANSFORMER 
UNIT 

PALLET 

,____/ ----t. ?2-. -I Vf 
I I I 1 

CUT LINE 

-V ___ i __ ~ 
. I I . 

! 

PACKING 
MATERIAL 

! MOUNTING 
SCREWS 

!!~:. : PACKING 

:~~~:~~~~~~~~~~-~- CONTAINER 

Figure 4-1. Power Conversion Transformer 
Crating Diagram 

4-2 

MECHANICAL INSTALLATION 

Figure 4-2 illustrates the physical characteristics of the 
power conversion transformer unit. The unit may be 
positioned in any convenient location. 

POWER INSTALLATION 

TRANSFORMER 

The power conversion transformer is received without 
installation power cables. See Parts and Equipment above 
for complete information on these parts. 

After testing site power to determine the voltage value, 
connect the power cable to the associated transformer taps 
as follows: 

1. Remove the cover plate from the power conversion 
transformer unit. 

2. Remove the knockout slugs from the power conversion 
transformer housing as required for cable connections. 

3. Strip the ends of the cables to the required length for 
connecting to the applicable transformer terminals 
and duplex receptacles. Crimp the eyelet lugs to the 
stripped cable ends. 

4. Connect the input power cord to the power conversion 
transformer terminals and frame as follows (figure 
4-3): 

5. 

Green wire to the frame 

Wiite wire to terminal 1 

Black wire to the terminal compatible with the 
site power source 

Connect the output power cords to the power 
conversion transformer terminals and frame as follows 
(figure 4-3): 

Green wire to the frame 

White wire to terminal 10 

Black wire to terminal 9 

T 
8.5 IN. 
121.6CM) 

J_ 
/, 

/ ..... ~..__-----16.0 IN. 
(40.6CM) 

Figure 4-2. Power Conversion Transformer 
Physical Characteristics 
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e 

AC INPUT 
(SEE TABLE 4-1 
FOR VOLTAGE 

NEUTRAL 

0187 

POWER 
CONVERSION 
TRANSFORMER 

0 
I 

10 

0 

Cl 120VAC 
OUTPUT 
(NOMINAL) 

Figure 4-3. Power Conversion Transformer 
Terminal Identification 

r----------, 
I GREEN I 
I 250VAC I 
t 240VAC 

I 

230VAC 

220VAC 

115VAC 

105 VAC 

95VAC 

OVAC 

L_ - I 
...J 

TRANSFORMER 

220 V AC EQUIPMENT 

WHITE 

GREEN 

BLACK 

WHITE 

GREEN 

BLACK 

TRANSFORMER 

LINE 
PRINTER 

6. Assemble the duplex receptacles to the outlet box 
cover. 

7. Feed the output power cables through the outlet box 
holes and attach them to the duplex receptacles as 
follows (figure 4-4}: 

Green wire to green (GND) terminals screws 

White wire to chrome-plated terminals screws 

Black wire to brass terminals screws 

B. Assemble the receptacle box and replace the power 
conversion transformer cover. 

9. Attach the power plug to the input power cable. 

10. Connect the input power plug to the site power outlet. 

11. Using a volt-ohmmeter, measure the voltage at the 
duplex outlets. The voltage value indicated should be 
between 103 and 132 V ac. If this voltage is not 
indicated, recheck the site power. If the value is the 
same as the original reading, disconnect the input 
power connection and recheck the hookup to the power 
conversion transformer input terminals. If the hookup 
and site power indication are correct, the power 
conversion transformer must be defective and a 
replacement is required. 

12. If the indicated voltage is correct, proceed with 
system installation. 

SYSTEM 

Connect the processor and peripheral equipment power 
cables to the duplex receptacles or site power 03 

applicable. Refer to figure 4-4. 

MAGNETIC 
TAPE 
TRANSPORT 

DUPLEX 
RECEPTACLES 

RECEPTACLE TYPE IS 
DEPENDENT UPON 
EQUIPMENT POWER PLUGS 

MICRO 
PROCESSOR 

CONSOLE 
DISPLAY 

CARD 
READER 

OUTLETt 
BOX 

'TYPICAL INSTALLATION 

INPUT 220/250 V AC •OUTPUT 120 V AC 

t LOAD NOT TO EXCEED 4500 VA 

0400 
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Figure 4-4. Typical 220 V, 50 Hz Power Hookup 
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DUAL-CHANNEL COMMUNICATION LINE ADAPTER 5 

Tre dual-channel communication line adapter is a 
one-board device that is inserted into a specific board slot 
in the processor. Refer to section 1 for specific locations. 

PARTS AND EQUIPMENT 

Parts and Equipment i:;ql!ipment No. Part l\Jo. 

.#.p :z ..Ji* t 

I POWER REQUIREMENTS 

The communication line adapter receives +5 V de and 
.±,12 V de from the power source of the processor by 
connection to an assigned backplane slot position. The slot 
position assigned to the communication line adapter is a 
function of the system application. Refer to section l for 
the specific location. 

I Communication line 
adapter (dual-channel) 

FJ441-A 
or 

FJ441-B 90418703 SIGNAL CABLING 

I 
Cable assembly to modem, 
20 feet (6.1 meters) 

Cable assembly to 
control panel or dual­
CPU multiplexer 

TEST EQUIPMENT 

96756734 
or 

88951565 
or 

88952436t 

96744895 

No special equipment is required to install the 
communication line adapter or its associated equipment. 

UNCRATING 

Tre communication line adapter printed wiring assembly is 
shipped installed in tre processor or packed into a 
heavy-duty cardboard carton. It is buffered from shock and 
impact damage by an industrial filler. No special 
instructions are required to remove the communication line 
adapter unit. 

CRATING 

Refer to tre uncrating instructiom above for crating the 
unit. 

INSPECTION 

Impect tre commu~ication line adapter as follows: 

1. Remove tre communication line adapter printed 
wiring assembly from tre shipping container. 

2. Inspect for physical damage to tre printed wiring 
assembly and components. 

The communication line adapter is supplied with a single 
20-foot (6.1-meter) modem cable. To control two 
channels, an additional cable aqseinbly must be installed. 
The processor also includes a signal cable that connects the 
communication line adapter ta the control panel or 
dual-CPU multiplexer. Ta install the cables, perform the 
fallowing steps: 

1. Attach the modem cables to the backplane as shown in 
figure 5-1. Verify as labeled an the cable connectors 
the starting and ending backplane pin numbers ta 
which the cable connectors should be securely mated. 
Verify that the connectors are mounted over the pins 
of the backplane. See section 1 far the assigned slot 
location. 

2. Attach the modern cable shield to the cabinet 133 

illustrated in figure 5-1. More than one signal cable 
can be grounded by a single U-bolt. 

3. Attach the communication line adapter control panel 
cable between backplane pins 84 through 102 and J3 of 
the CYB ER 18-lOM and 18-20 control panel or J9 of 
the CYB ER 18-25 and 18-30 dual-CPU multiplexer. 
Refer ta section 2 far specific pin assignments. 

SWITCH/ JUMPER VERIFICATION 

EQUIPMENT /STATION/PROTECT SELECT 

Ref er ta figure 5-2 far setting the equipment and station 
select switches on the communication line adapter board. 
Set the pratet switch ta ON far program protect operation 
and to OFF for unprotected program operation. 

BAUD RATE/DTR/RTS SELECT 

Before checking the baud rate switches, ask the customer 
what type of modem (phone line unit) is or will be installed 
in the system (see the reference communication 
handbook). Then perform the following steps: 

t FCC EMI qualified part. Use of non-qualified parts on FCC EMI verified systems will void the system verification. Ref er I 
to section 1, FCC EMI Verification, fer details concerning identification and continuation of this verification. · 
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0391-1 

5-2 

CHANNEL1 
TO MODEM 

GROUNDING DETAIL 

PROCESSOR CABINET 

TO CONTROL 
PANEL OR DUAL­
CPU MULTIPLEXER 

SEE SECTION 1 
FOR SPECIFIC 
SLOT LOCATION. 

0 

CHANNELD ~ 
252 

I 6:laJ 266 

CHANNEL 1 

TO CONTROL PANEL 
OR DUAL-CPU 
MULTIPLEXER 

68 268 

82 282 

288 

BACKPLANE 

Figure 5-1. CYBER 18 Dual-Channel Communication Line Adapter Modem Cable Installation 
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LOCATIONM1 

0 2 3 4 s 6 7 8 

~ 
N 

S1 S2 S3 S4 SS S6 S7 SB 
0 
F 

END VIEW OF F 

SWITCH, 
SHOWING 
ON POSITION 

SWITCH POSITIONS (LOCATION M1) 

EQUIPMENT SELECT 
EQUIPMENT CODE SWITCH 

Q10 09 QB Q7 S1 S2 S3 S4 

0 0 0 0 ON ON ON ON 
0 0 0 1 ON ON ON OFF 
0 0 1 0 ON . ON OFF ON 
0 0 1 1 ON ON OFF OFF 

0 1 0 0 ON OFF ON ON 
0 1 0 1 ON OFF ON OFF 
0 1 1 0 ON OFF OFF ON 
0 1 1 1 ON OFF OFF OFF 

1 0 0 0 OFF ON ON ON 
1 0 0 1 OFF ON ON OFF 
1t Ot 1t Ot OF Ft ONt OF Ft ONt 
1 0 1 1 OFF ON OFF OFF 

1 1 0 0 OFF OFF ON ON 
1 1 0 1 OFF OFF ON OFF 
1 1 1 0 OFF OFF OFF ON 
1 1 1 1 OFF OFF OFF OFF 

STATION SELECT 
STATION CODE SWITCH 

06 05 04 SS S6 S7 

Ot Ot Ot ONt ONt ONt 
0 0 1 ON ON OFF 
0 1 0 ON OFF ON 
0 1 1 ON OFF OFF 

1 0 0 OFF ON ON 
1 0 1 OFF ON· OFF 
1 1 0 OFF OFF ON 
1 1 1 OFF OFF OFF 

tNORMAL CYBER 18 CONFIGURATION 

0477 

Figure 5-2. Dual-Channel Communication Line Adapter Equipment, Station Select, and Protect Switch Settings 
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BAUD RATE SWITCHES (ASYNCHRONOUS MODE ONLY) 

BAUD RATE S1 12 

1t.2 K OFF OFF 

I.I K OFF OFF 

4.1 K ON OFF 

2.4 K OFF ON 

1.2 K .ON ON - OFF OFF - ON OFF 

1IO OFF ON 

110 JC t JC 

fDCJN'T CARI 

BOARD LOCATION L 1 

A 
A BAUD RATE SELECT SWITCHES 
8 CHANNEL 1 DATA TERMINAL READY· 
C CHANNEL 0 DATA TERMINAL READY 
D CHANNEL 0 REQUEST TO SEND 
F CHANNEL 1 REQUEST TO SEND 

S3 

,OFF 

OFF 

·Off 

OFF 

OFF 

ON 

ON 

ON 

JC 

SC 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

ON 

ION o, 
END VIEW OF A BAUD RATE 
SWITCH IN THE ON POSITION 

Figure 5-3. Dual-Channel Communication Line Adapter Baud Rate Select and Data Terminal Ready Switches 

1. If the modem is a synchronous type (baud rate 
determined by the modem and not by the 
communication line adapter switches), switches Sl 
through S4, located at Ll, should all be in the OFF 
position. If the modem is an asynchronous type, 
switches Sl through S4 should be set to positions that. 
are applicable to system operation. Refer to figure 
5-3. 

2. To prevent a constant ON condition for the data 
terminal ready (DTR) and request to send (R TS) 
signals, switches S5 through S8, located at Ll, should 
be in the OFF position. 

CONTROLLER BOARD INSTALLATION 

After all switch selections have been determined and 
properly set, insert the communication line adapter board 
into the assigned slot location listed in the board 
assignment diagrams in section 1. 

CAUTION 

The controller board must be 
installed in an A/Q slot only. 
Damage results if the board is 
inserted into any OMA slot. 

The communication line adapter board must be inserted so 
that its components are facing left. 'Mlen ilnserting the 
card, apply firm thumb pressure at the upper and lower 
corners of the board to ensure proper seating into the 
chassis backplane connector. 

DIAGNOSTIC TESTING 

Perform the manual operating and diagnostic checks 
according to the diagnostic decision logic tables in the 
system hardware maintenance manual. 

NOTE 

The diagnostic tests and routines 
described in the system hardware 
maintenance manual can only be 
performed after the console display, 
processor, and flexible disk drive or tape 
cassette (diagnostic load device) 
installations are complete. 
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1
CONSOLE DISPLAY (CC614). 6 

.. s 

The console display is an input/output device that includes 
a cathode-ray tube, associated drive electronics, and an 
alphanumeric keyboard. The console display is capable of 
character-by-character transmission in a manner 
consistent with teletypewriter convention (RS232). The 
console display can transmit a message block up to and 
including the total display memory size or one line at a 
time. An operator control is provided to allow operation in 
character, line, or block mode. 

Tt-e console display is connected via an interface cable to 
the 1/0-TTY controller board, housed in processor chassis 
slot K. Options included in the console display depend on 
the user's application. The XA150-A extended memory 
feature increa:rns the raster from 960 to 1920 characters. 

PARTS AND EQUIPMENT 

Parts and Eguiement Egui~ment No. Part No. 

Console display CC614-C 15611302 
or or 

CC614-D 15611303 

Extended memory XA150-A 15623200 

Cable assembly, 10 feet 96729501 
(3 meters) - Normally or 
supplied 88952425t 

Cable assembly, 15 feet 96729502 
(4.6 meters) - Not nor- or 
mally supplied but may be 88952426t 
ordered by part number 
(special order only) 

'*¥a@tww;- *" t,•we;u ·• 

INSPECTION 

l1l3pect the console display as follows: 

1. Remove the console display and the cable from the 
shipping box and check for damage. 

2. Check the contents of each carton against the packing 
list. 

3. Examine all connector plugs for possible bent pieces. 

4. Remove the rear cover on the console display and 
check for loose or broken switches, connections, and 
logic assemblies. 

5. Check to see if the printed wmng assemblies are 
.inserted in their designated slots. (See figure 6-1 for 
printed wiring assembly locations.) 

6. Make sure that the printed wiring assemblies and 
inter-printed wiring assembly cable connectors are 
properly seated. 

7. Check the operation of all switches and controls. 

POWER REQUIREMENTS 

Refer to section l for input power requirements. 

Cable assembly, 15 feet I (4.6 meters) - Supplied 
with CYBERlB-30 Timeshare 

96744876 
or 

88952422t 

The CC614-C Console Display is designed to operate from 
a nominal input of 120 V ac 50/60 Hz. The CC614-D 
Console Display is designed to operate from a nominal 
input of 220Vac 50Hz. The unit is adjusted for SO Hz or 
60 Hz operation by a function switch on the control logic 
printed circuit board. This switch is set to the required 
position during switch/ jumper verification. 

To verify the inpJt voltage requirement of the console 
display, refer to the equipment Label at the rear of the 
unit. If the site voltage is not within the range specified, 
refer to the 751 conversational display terminal hardware 
maintenance manual for changes required at the input 
power transformer. 

system 

TEST EQUIPMENT 

No special equipment is required to install the console 
display or its associated equipment. 

UNCRATING 

The console display is shipped in a heavy-duty cardboard 
carton and is buffered from shock and impact damage by 
an industrial filler. The controller interface cable is 
shipped as a separate item. No special instructions are 
required to remove the unit or cable. 

CRATING 

Refer to the uncrating irntructiorn above for crating the 
unit. 

POWER CABLING 

Refer to figure 6-2 for the location and manner of 
connecting the input power cord of the console display. 

SIGNAL CABLING 

Attach the keyboard to the console display using the cable 
provided with the keyboard. 

The console display is supplied with a signal cable. To 
install the signal cable, proceed a$ described below. 

t FCC EMI qualified part. Use of no~qualified parts on FCC EMI verified systems will void the system verification. Refer I 
to section 1, FCC EMI Verification, for details concerning identification and continuation of this verification. 
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REFRESH 
CONTROL 
(4BXD) 

EXTENDED 
MEMORY 
(4CND) 

RAMIE-ROM 
(SABO) 

PROCESSOR 
(4BVD) 

VIDEO 
MODULE 

-- VERTICAL CHOKE 

ny1 
~~15 V REGULATOR 

_ MASTER CLEAR 
IJ BUTTON 
; { 

AC POWER 
ENTRY PANEL 

PRINTED 
WIRING 
ASSEMBLY 
CAGE 

DEFLECTION 
YOKE 

HIGH TEST/NORMAL 
VOLTAGE SWITCH 

A034 
TRANSFORMER 

Figure 6-1. Console Display Physical Configuration 

CYBER 18-5M/10M/20 

1. Attach the signal cable to the processor 1/0-TTY 
controller (slot K) as shown in figure 6-2. 

2. Attach the cable shield to the cabinet as illustrated in 
figure 6-2. 

3. Attach the opposite end of the signal cable to the 
console display rear panel data set connector. 

CYBER 18-25 AND 18-30 

1. Attach the signal cable to JS of the dual-CPU 
multiplexer board. 

2. Attach the cable shield to the cabinet as illustrated in 
figure 6-2. 

3. Attach the opposite end of the signal cable to the 
console display rear panel data set connector. 

6-2 

SWITCH/ JUMPER VERIFICATION 

INTERNAL SWITCHES 

Check the internal switches as follows: 

1. Remove the cover hood of the console display by 
removing the two screws at the rear of the unit (figure 
6-2). 

2. Carefully pull the hood backward and upward until it is 
clear of the console display. 

3. Verify that the parity and baud rate switches on the 
processor printed wiring assembly in the printed wiring 
assembly cage comply with the normal operating 
configuration as indicated in figure 6-3. 

4. Verify that the special function switches on the 
memory printed wiring assembly in the printed wiring 
assembly cage comply with the normal operation 
settings as indicated in figure 6-4. 
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CONTROL PANEL 
MULTIPLEXER 
PRINTED WIRING 
ASSEMBLY 
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CYBER 18-5M/10M/20 

TO SITE POWER 
OUTLET (120 V ACI 

Figure 6-2. CYBER 18 Console Display Signal and Power Cable Connections 

0 0 

27~227 

51~251 
0 0 

0 0 

0 0 

0 0 
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BAUD RATE 

110 
150 
200 
300 
600 

1200 
1800 
2700 
4800 
9600t 

PROCESSOR PRINTED 
WIRING ASSEMBLY 
SLOT 09 

CARD EDGE 

PRINTED 
WIRING 
ASSEMBLY 
CAGE 

LOW BAUD RATE SELECT 

81-7 81-5 S1-3 S1-1 

OFF OFF OFF OFF 
OFF OFF OFF ON 
OFF OFF ON OFF 
OFF OFF ON ON 
OFF ON OFF OFF 
OFF ON OFF ON 
OFF ON ON OFF 
OFF ON ON ON 
ON OFF OFF OFF 
ONt OF Ft OF Ft ONt 

PARITY SELECT 

SMO 

PARITYt OF Ft 

MARK OFF 

/r
. 9600 BAUD RATE SETTING (WITH PARITY) 

S1 

OFF 1orn NOT USED 

ON srn PARITY/MARK 

ON am (HIGH BAUD RATE) 

ON 7m (LOW BAUD RATE) 

OFF 6m (HIGH BAUD RATE) 

OFF 5m (LOW BAUD RATE) 

OFF 4 rn (HIGH BAUD RATE) 

OFF 3m (LOW BAUD RATE) 

ON 2m (HIGH BAUD RATE) 

ON 1 rn (LOW BAUD RATE) 

SWITCH SHOWN IN a 
THE ON (DISABLED) ON OFF 
POSITION 

HIGH BAUD RATE SELECT 

BAUD RATE S1-8 S1-6 . S1-4 S1-2 

110 OFF OFF OFF OFF 

150 OFF OFF OFF ON 

200 OFF O_FF ON OFF 

300 OFF OFF ON ON 

600 OFF ON OFF OFF 

1200 OFF ON OFF ON 

1800 OFF ON ON OFF 

2400 OFF ON ON ON 

4800 ON OFF OFF OFF 

9600t ONt OF Ft OF Ft ONt 

S1-9 

ONt 

OFF 

tNORMAL OPERATION; 

Figure 6-3. Console Display Parity and Baud Rate Switch Settings 
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MEMORY PRINTED 
WIRING ASSEMBLY 
SLOT OS 

S1 

NULL BACKGROUND 

PRINTED 
WIRING 
ASSEMBLY 
CAGE 

;I 

TERMINAL CODE TRANSMIT 

CIRCUIT ASSURANCE 

PROTECT FIELD TRANSMIT 

X-Y POSITIONING 

BATCH MODE 

NOT USED 

NORMAL 
SETTING 

ON OFF 

x 

x 

x 

x 

x 

x 

- -

S2 

1rn 
s[D 
s[D 
4rn 
3rn 
2[I] 

,rn 

SWITCH SHOWN IN 
THE ON (DISABLED) 
POSITION 

EOT DISCONNECT 

60 HZ REFRESH 

SCROLL 

EQT TERMINATION 

CONST ANT RTS 

ETX TERMINATION 

CONSTANT DTR 

NORMAL 
SETTING 

ON OFF 

x 

x 

x 

x 

x 

x 

x 

Figure 6-4. Console Display Special Function Switches 

5. Replace the hood, reversing the process by which it 
was removed. 

EXTERNAL SWITCHES 

Verify that the external switch settings of the console 
display comply with the positions shown in figure 6-5. 

96768360 AE 

1/0-TTY CONTROLLER BAUD RATE SELECT SWITCHES 

To verify the normal operating positions of the switches on 
the 1/0-TTY controller, the board must be removed from 
the chassis. This is clone by first opening the cabinet right 
access panel and turning the two captive latches on the 
cover pl ate one-quarter turn counterclockwise. Attached 
to the cover plate is an extractor tool for removing the 
1/0-TTY controller from slot position K. 
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tNORMAL OPERATING POSITION 

AOOS 

le· CHAR -:::OCIC 
0 0 0 oco 

TRAtfSNISSION NOO£J 

I 0 0 0 OCTS 
I ALERT I 

KEYBOARD·FORMAT I LOCK MOOE 

HIGH RATEt 
LOW RATE 

~R 1§T Ij' 
96 CHAR LOCAL 

ODD PARITY 
NO PARITY 
EVEN PARITY1 

CHARACTER 
LINE 
BLOCKt 

Figure 6-5. Console Display Control Panel Switch Settings 

Figure 6-6 illustrates the location and normal operating 
positions of the baud rate select switches. 

After verifying that the baud rate select switches are in 
the normal configuration, return the board to slot 
position K. Apply firm thumb pressure at the upper and 
lower corners of the front of the board until it is fully 
seated within the backplane connector. 

Return the extractor tool and module cover plate to the 
chassis. Close the right access panel. 

OFRINE TESTING 

6-6 

NOTE 

The test mode provides a means of 
testing the operation of the terminal 
without elaborate test facilities. It is 
intended to establish a high degree of 
confidence in the operational status of 
the terminal and aid fault isolation 

below terminal level. Errors are 
indicated by an audible alarm and an 
ALERT indicator. 

Perform offline testing as follows: 

1. Turn CBI off at the rear of the console display and 
plug the ac power cable into the site power receptacle 
as required by the system configuration. 

2. Place the TEST /NORMAL switch to the TEST 
position. See figure 6-I for the switch location. 

3. Set the control switches at the front of the console 
display to the positions indicated in figure 6-5. At the 
rear of the console display, set CBI to the on (up) 
position and depress the MASTER CLEAR switch. 
After a short delay, the test mode should start to run. 
The following message is displayed: 

OFOO 00 OEOO 00 0000 OD OCOO 00 OBOO 00 OAOO 00 
0900 00 0800 00 0700 00 0600 00 0500 00 0400 00 
0300 00 0200 00 0100 00 0000 00 
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1/0-TTY CONTROLLER BOARD (COMPONENT SIDE) 

DEADSTART PROGRAM 

2 3 4 0 1 

~~~~~~~~~~~~~~~~--:;~ 
F ~~~ 

SWITCH 
LOCATION Ll 
OR LlO 

BAUD RATE SELECT (LOCATION L1 OR LlO) 

DEADSTART PROGRAM 
RATE SWITCH SWITCH SWITCH SWITCH 

POSITION 1 POSITION 2 POSITION 3 POSITION 4 

110 ON ON ON ON 
300 ON OFF ON OFF 
1200 OFF ON OFF ON 
9600t OFF OFF OFF OFF 

tNORMAL OPERATING POSITION 

0471 

Figure 6-6. 1/0-TTY Controller Board Baud Rate Select 

DIAGNOSTIC TESTING 

Perform the manual operating and diagnostic checks 
according to the diagnostic decision logic tables in volume 
2 of the system hardware maintenance manual. 

96768360 AE 

NOTE 

The diagnostic tests and routines 
described in the system hardware 
maintenance manual can only be 
performed after the console display, 
processor, and flexible disk drive or tape 
cassette (diagnostic load device) 
installations are complete. 
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CARD READER 

The card reader is a table-top-mounted device for reading 
BO-column ANSI-compatible cards at the rate of either 300 
or 600 cards per minute. The card reader has a reflective 
read station, an input hopper, and a stacker capacity of 
1,000 cards. The card reader has internal switches that 
allow selection of :inlinc and offline operation. 

PARTS AND EQUIPMENT 

The controller (card reader/line printer or card reader/line 
printer/CLA) is designed to be inserted into board location 
J of the processor chassis. For alternate slot locations, see 
section 1. The board contains press-in wire jumpers for 
selecting equipment code, program protect, interrupt, and 
enable/disable selects for both controller functions. An 
interface signal cable connects the card reader to the 
backplane pins of the micro processor chassis (figure 7-1). 

Parts and 
Equipment 

Card reader 

Card reader/line printer 
controller 

or 
Card reader/line printer/ 
CLA controller 

r-----------,, I PROCESSOR CHASSIS I 

I r :~ 11 
I I ~~ I 

15~ 
I :ss 

I L I~~ J I I uu . I 

Equipment 
Number ----
CB104-K 

or 
CB104-L 

FH301-A 

FC109-A 

r------, I r--- I 
t ----------L _ _L__ __ _ ___ _J 

I LINE I 
- -t PRINTER I 
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I 
I 
I 
I 

r;-1--, 
I MODEM I 
L- - - _J 

SIGNAL 
CABLE 

I I L _____ _J 

r----, r----, 
I I I SITE POWER I 
I CARD 120 V 50/60 Hz I OR POWER I 

READER 1t-----------1 CONVERSION 
I I I RECEPTACLE I L _____ ...J L ____ _J 

tOPTION IF CR/LP/CLA CONTROLLER IS INSTALLED. 

2191 

Figure 7-1. Card Reader Block Diagram 

7 

Part 
Number 

83894610 

83801313 

88909503 

89600188 
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Parts and 
Equipment 

Cable assembly, 
15 feet (4.6 meters) 

Cable assembly, 10 feet 
(3 meters) - Normally 
supplied as part of the 
YA119 Finalization Kit 

Cable assembly, 7 feet 
(2.1 meters) - Not nor­
mally supplied but may 
be ordered by part 
number 

TEST EQUIPMENT 

Equipment 
Number 

Part 
Number 

88894500 
or 

96870918 

88894501 
or 

96870917 

88894502 
or 

96870916 

No special equipment is required to install the card reader 
and its associated equipment. 

UNCRATING 

The card reader unit is shipped in a heavy-duty cardboard 
carton and is buffered from shock and impact damage by 
an industrial filler. The card-reader-to-controller 
interface cable is shipped as a separate item. No special 
instructions are required to remove the unit or the cable. 

CRATING 

Refer to Uncrating above for crating the unit. 

INSPECTION 

Inspect the card reader as follows: 

l. Remove the card reader from its shipping carton and 
check for external damage. 

2. Place the card reader in its assigned physical location 
according to the site specification. 

3. Rotate both output stacker spring assemblies by hand 
before applying power. The stacker bearings may tend 
to stick after prolonged periods of storage (figure 7-2). 

POWER REQUIREMENTS 

Refer to section 1 for the card reader input power 
requirements. 

POWER CABLING 

Connect the ac power cord to the site power or power 
conversion receptacle. 

SIGNAL CABLING 

To connect a CR/LP/CLA cable interface board, refer to 
section 21. To connect a CR/LP cont.roller, see figure 7-3. 

_Install the signal cables as shown in figure 7-3. If the card 
reader offline test has not been performed, perform the 
test prior to connecting the signal cable. 

OFFLINE TESTING 

Of fline testing is performed prior to connecting the card 
reader to the processor chassis. 

l. Open the rear panel of the card reader as illustrated in 
figure 7-4. 

2. Release the two hold-down screws on the data board 
(figure 7-4). Lift up the board and observe the polarity 
and function switches. Refer to table 7-4 and figure 
7-4 and set them up for offline operation. 

3. Turn the card reader power ON/OFF switch, Sl (figure 
7-3), at the rear of the card reader to ON. 

CONTROL PANEL 

7-2 

STACKER 
SPRING­
ASSEMBLY 

2192 

/ 

( 

I 

' ' 
'- J L..:~---'=======;~ 

FEED HOPPER 
AND STACKER 
ASSEMBLY 

""'"' 

Figure 7-2. Card Reader Inspection 

. ' HOLD-DOWN 
SCREW 

96768360 AE 

/ 

(, 



CARD 
READER 

;.....-~:-i-~0 
l.:!:::::==========:!!E:!E~~==!ls=-' 

0182-3 

TO SITE POWER 
OR POWER 
CONVERSION 
RECEPrACLE 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

78 fDl 278 

102 ~ 302 

CR/LP CONTROLLER 

Figure 7-J. CVBER 18 Card Reader Signal and Power Cable Connections 
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7-4 

CAPTIVE 
SCREW 
LATCHES --~~--------_. 

INTERFACE 
POLARITY SWITCHES 

1234 5678 

T
4 8 B 8 8 8 B"B B 

2 3 4 5 6 7 8 

W
4 BBBBBBBB 

FUNCTION SWITCHES 

1 2 3 4 5 6 7 8 

88888888 

• 

ON ~OFF 
~ SWITCH SHOWN IN THE ON POSITION 

0191 

Figure 7-4. Card Reader Feature Switches 

DATA BOARD 
HOLD-DOWN SCREWS 

CONTROL BOARD 
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4. Place a card deck with any punched configuration into 
the hopper; replace the card weight on top of the 
cards. Depress RESET on the card reader control panel 
to process the cards through the reader. 

NOTE 

If any card reader problems are 
experienced, refer to the card reader 
subsystem hardware maintenance manual 
for troubleshooting procedures. 

5. Set test feed switch to ON during card feed test and to 
OFF for normal operation. 

6. Set the card reader switches to their normal positions 
as indicated in table 7-1 and figure 7-4. 

7. Connect the signal cable (figure 7-3) to the processor. 

SWITCH/ JUMPER VERIRCATION 

CARD READER 

Check the card reader switches as follows: 

1. Open the rear panel of the card reader as illustrated in 
figure 7-4. 

2. Verify that the interface signal polarity switches and 
the function switches comply with the normal operating 
configuration as indicated in table 7-1 and figure 7-5. 

3. Close the rear panel of the card reader. 

CARD READER CONTROLLER 

NOTE 

For CR/LP /CLA controller switch 
settings refer to section 21. 

96768360 AE 

Check the card reader controller as follows: 

1. Open the processor cabinet front access door or panel. 

2. Remove the chassis cover plate by turning the two 
captive latches on the bottom of the plate one-quarter 
turn counterclockwise. 

3. Using the extractor tool located on the cover plate, 
remove the controller board from slot position J. 

4. Verify that the equipment select jumpers on the 
controller board comply with the normal operating 
configuration indicated in figure 7-6. 

5. Verify that the interrupt jumpers comply with the 
normal operating configuration indicated in figure 7-7. 

6. Verify that the protect jumpers comply with the 
normal operating configuration indication in figure 7-8. 

7. Return the board to the chassis, ensuring that the 
components on the board are facing left. Apply firm 
thumb pressure at the upper and lower corners of the 
board until the board is well seated into the chassis 
backplane connector. 

DIAGNOSTIC TESTING 

Perform the manual testing and diagnostic checks 
according to the diagnostic decision logic tables in the 
CYBER 18 Computer Systems Central Processor Hardware 
Maintenance Manual and Card Reader Subsystem Hardware 
Maintenance Manual. 

NOTE 

The diagnostic tests and routines 
described in the CYBER 18 computer 
system central processor hardware 
maintenance manual can only be 
performed after the console display, 
processor, and flexible disk drive or tape 
cassette or card reader (diagnostic load 
device) installations are complete. 
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TABLE 7-1. CARD READER FUNCTION AND INTERFACE POLARITY SWITCH SETTINGS 

Switch Switch Identification Normal Position Test Mode Position 

Interface Polaritl 

T4 - Sl Unused OFF OFF 

14 - S2 DP ON ON 

14 - S3 DSP ON ON 

14 - S4 HEP ON ON 

14 - S5 BP OFF OFF 

14 - S6 IP ON ON 

T4 - S7 SFP ON ON 

T4 - S8 CSP ON ON 

W4 - Sl ESP ON ON 

W4 - S2 EPP ON ON 

W4 - S3 EFP ON OFF 

W4 - S4 SEP ON ON 

W4 - S5 FEP ON ON 

W4 - S6 MEP ON ON 

W4 - S7 RCP ON ON 

W4 - S8 RP OFF OFF 

Function Switch 

Sl Card clock OFF OFF 

S2 51 col111n OFF OFF 

S3 Slow ONt OFF 

S4 Feed start OFF ON 

S5 Time out OFF OFF 

S6 Timeout ready OFF OFF 

S7 Error OFF OFF 

S8 Resync OFF OFF 

tFor the 600 card/minute reader, this switch is set to off. 

( 

7-6 96768360AE \ 



0883-1 

96768360 AE 

FUNCTION SWITCHES 

~ > ... Q 
8 z a: a: _, 2: 

~ ... ... u ::> ::> ::> u _, 
0 0 a: z Q 0 ~ Q 0 a: u w w a: > w 2: 2: w c ... _, w a: w u (4 (4 II. i= i= w a:· 

;888888 
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8~ 
F 

INTERFACE POLARITY SWITCHES 

a 
II.I 

!! 
!i 8 ct. ct. ft z II.I • !!: II. ::> :z:: .,. 

0 1 2 3 4 6 6 1 8 

;88888888 
F 

Q. 

t Q. Q. x II. w w w w (4 

0 1 2 3 4 

;BBBB 
F 

SWITCH SHOWN IN 
THE ON POSITION 

SWITCH SHOWN IN 
THE OFF POSITION 

0. 0. 0. 
w w u 0. 
II. 2: a: a: 

5 6 7 8 

B BBB 

Figure 7-5. Card Reader Function and Interface Switches 

LOCATION T4 

LOCATION W4 
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CARD READER/ 
LINE PRINTER 
CONTROLLER BOARD 
COMPONENT SIDE -
PART NUMBER 88788600 

CARD READER EQUIPMENT SELECT 

CONTROLLER BOARD 
PAD LOCATION EB 

' ' ' ' ~ E57 E58 E59 E60 E61 

E66 

0 OR DISABLED 
.,____ (EQUIPMENT ONLY) 

1 OR ENABLED 
+-- (EQUIPMENT ONLY) 

c!1 ~J· 
CARD READER 
ENABLE/DISABLE 

t 
Q10 

EQUIPMENT CODE SELECT TABLE 

EQUIPMENT CODE CONNECT JUMPERS FROM 
(HEX) E67TO E68TO E69TO E71 TO 

1 E62 E58 E59 E61 
2 E57 E63 E59 E61 

·3 E62 E63 E59 E61 
4 E57 E58 E64 E61 
5 E62 E58 E64 E61 

6 E57 E63 E64 E61 
7 E62 E63 E64 E61 
8 E57 E58 · E59 E66 
9 E62 E58 E59 E66 
A E57 E63 E59 E66 

et E62 E63 E59 E66 
c E57 E58 E64 E66 
D E62 E58 E64 f 66 
E E57 E63 E64 E66 
F E62 E63 E64 E66 

tNORMAL SYSTEM CONFIGURATION: EQUIPMENT SELECT= 815· CARD READER IS ENABLED· 

2°193 Figure 7-6. Card Reader/Line Printer Controller Interface Board Equipment Jumpers 
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TEST FEED 
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CARD READER/ 
LINE PRINTER 
CONTROLLER BOARD 
COMPONENT SIDE -
PART NUMBER 88788600 

E15 E16 E17 E18 E19 E20 E21 E22 E23 

OC==80000 

MACRO INTERRUPT MICRO INTERRUPT 

MACRO INTERRUPT CONFIGURATIONS (LOCATION E1) MICRO INTERRUPT CONFIGURATIONS (LOCATION E1) 

OPTION JUMPER ONLY OPTION . JUMPER ONLY 

NO MACRO INTERRUPTS E17 TO E28 NO MICRO INTERRUPTS E18 TO E29 

ENABLE ALL MACRO E15 TO E26t 
. 

AUTO-DATA TRANSFER E23 TO E34 t 
INTERRUPTS (COMMON) 

ENABLE ALL OF THE 
BELOW. (COMMON) E20 TO E31 

ENABLE MACRO INTERRUPTS ON: 
ENABLE MICRO INTERRUPTS ON: 

DATA AVAILABLE E13 TO E24, 

. DATA AVAILABLE E22 TO E33 
END OF OPERATION E16 TO E27 

END OF OPERATION E19 TO E30 
ALARM E14 TO E25 

ALARM E21 TO E32 
tNORMAL SYSTEM CONFIGURATION 

otn 

Figure 7-7. Card Reader/line Printer Controller Interface Board Interrupt Jumpers 
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CARDREADER/LINE PRINTER CONTROLLER 
BOARD (COMPONENT SIDE) -
PART NUMBER 88988600 

E73 

CONTROLLER 
BOARD PAD 
LOCATION D10 

t 0 E75 

E77 

PROTECTED OPTION 

PROTECTED UNPROTECTED 

E77 TO E75 : EnTOE73t 

tNORMAL SYSTEM CONFIGURATION 

0474 

0 

Figure 7-8. Card Reader/Line Printer Controller Interface Board Protect Jumpers 
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DRUM LINE PRINTER 8 

The 300-line-per-minute drum line printer is housed in a 
quietized cabinet, which is mounted on heavy-duty casters 
for maneuverability. The printer has a 64-character drum, 
136 columns, format channels, a self-testing print feature, 
and preprint capability. 

The multiequipment controller board resides in slot J of 
the processor chassis. Alternate slot locations are listed in 
section 1. 

The controller contains equipment code, program protect, 
interrupt, and controller enable/disable select jumpers for 
all controllers. An interface signal cable connects the line 
printer to the backplane pins of the processor. 

PARTS AND EQUIPMENT 

Parts and Equipment Part 
Equipment Number Number 

Line printer (300 line/ CL408-C 59690802 
min.) (120 V, 60 Hz) or 

CL411-C 91846102 
or 

Line printer (300 line/ CL408-D 59690803 
min.) (120 V, 50 Hz or 

CL411-D 91846103 

Printer ribbon 94330700 

Format tape 44713800 

Cable assembly, 20 feet 88894600 
(6.1 meters) - Normally or 
supplied as part of the 96870921 
CY117 Finalization Kit or 

96870925t 

Cable assembly, 50 feet 88894603 
(15.2 meters) (optional) or 

96870924 
or 

968709Z8t 

TOOLS REQUIRB> 

The following tools are required: 

• 9/16-inch open-end wrench 

• Side cutters (optional) 

• Feeler gauge, 0.002 inch 

• Screwdriver, 14-inch medium blade 

• Fork lift or suitable lifting device (for removing the 
printer from the air shipment skid) 

• Set of Allen wrenches 

t Meets FCC EMI requirements. 

96768360 AT 

• Plastic mallet 

• Format tape (prepunched for ODS format) 

UNCRATING 

WOODEN CONTAINER (AIR SHIPMENT) 

Uncrate the line printer from its wooden container as 
follows: 

1. Cut the banding and remove the crate top, sides, and 
ends. 

Z. Remove the cushioning materials from the top and 
corners of the printer. 

3. Cut the strapping around the printer and remove the 
plastic dust cover. 

4. Cut the strapping that holds the wooden mounting 
assemblies to the printer base. 

5. Remove the printer from the skid with a fork ii ft as 
follows: 

a. Enter from the front with the forks close together. 

b. Li ft the printer slowly; ensure that it does not tip. 

c. Slide the skid out of the way and lower the printer 
back to the floor. 

6. Proceed with steps 3 through 9 of the corrugated 
container procedure below. 

CORRUGATED CONTAINER (VAN SHIPMENT) 

Remove the corrugated container from the line printer as 
follows: 

1. Remove the corrugated container. 

2. Cut the strapping and remove the plastic dust cover. 

CAUTION 

Use extreme care in opening the top 
hood. The hood hinges, located on the 
back of the printer, are made of plastic 
and break easily. 

3. Open the printer access window and remove the caution 
card. Retain this card. 

4. Open the front access door and remove the print 
samples, manuals, and paper basket. 
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5. Unlatch the two top section locking screws, and swing 
the top section of the cabinet to the rear. The locking 
screws are located at the front lower flange area of the 
top section. 

6. Remove the wedges installed between the print head 
chassis and the lower cabinet. 

7. Remove the Ty-Wrap from the latch at the left end of 
the printer drum gate. 

8. Remove the tape holding the Mylar shield to the ribbon 
switching part. 

CAUTION 

Use extreme care when moving the 
printer. It is mounted on casters and is 
difficult to control once it is rolling. 

9. Roll the line printer to its intended operating location. 

WOODEN 
MOUNTING 
ASSEMBLY 

CRATING 

Crate the line printer as follows: 

l. Using masking tape, secure the Mylar shield to the 
ribbon switching post. 

2. Secure the latch on the left end of the drum gate with 
a Ty-Wrap. 

3. Insert wooden wedges between the print lead chassis 
and the lower cabinet. 

4. Latch the two top locking screws located at the front 
lower flange area of the top section. 

5. Using a fork lift or hydraulic roller lift with the forks 
close together, enter the front of the printer, and lift 
the printer (figure 8-1). 

6. Place the printer on the skid. 

7. Secure the wooden mounting assembly to the printer 
base with steel strapping. 

POLYURETHANE 
MOUNTING 
BLOCK 

Figure 8-1. Printer Uncrating 
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8. Cover the printer with a plastic dust cover and secure 
the cover with masking tape. 

9. Install the cushioning material at the top and corners 
of the printer. 

10. Install the crate top and secure the top to the skid 
with steel bands. 

INSPECTION 

Inspect the line printer in the following manner. 

1. Inspect the line printer for physical damage, such as 
impact damage, surface dents and scratches, and so 
forth. 

2. Inspect the signal cable for damage to the connectors, 
the cable cover, and other equipment. 

INSTALLATION 

LE.VELING 

When installed, the printer may need to be leveled to obtain 
an acceptable printout. The printer cabinet is mounted on 
four adjustable casters (see figure 8-2). These provide 
enough adjustment to compensate for most floor 
conditions. The printer leveling should be checked using a 
0.002-inch feeler gauge (see figure 8-3). The feeler gauge 
is used to check the gapping between the drum gate casting 
and the gate stop surf aces: 

1. Remove the black plastic shroud cover from the drum 
gate frame. 

2. To check the gapping, open the drum gate and close it 
slowly until one of the stop surfaces makes contact. 
The gap at the end not making contact must be less 
than 0.002 inch. If the gap exceeds 0.002 inch, the 
front caster height on the excessive gap side must be 
adjusted. 

0386A 
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MOUNTING BLOCK 
// 

ROLLER 
LOCKING 
SCREW 

Figure 8-2. Line Printer Caster 

GATE STOP 
SURFACE 

0388 

Figure B-3. Line Printer Installation Leveling 

3. To adjust the caster height, use a 9/16-inch open-en~ 
wrench to loosen the mounting bolt locking nut. Screw 
the caster mounting bolt into or out of the mounting 
block (figure B-2). 

4. When the gap is reduced to the proper clearance, 
tighten the mounting bolt locking nut against the 
mounting block. 

5. When the leveling procedure is completed, the roller 
locking screws should be tightened on all four wheels. 
This prevents the printer from moving once it is 
installed. 

PRELIMINARY PARTICLE UNIT CHECKS 

Before applying ac power to the printer, check the vertical 
advance clutch and brake. The clutch and brake are two 
separate magnetic particle clutches. In shipping, the 
magnetic particles settle and can pack solid, so they must 
be loosened. The following is a check of the clutch and 
brake following shipment or movement of the printer that 
includes extended periods of vibration: 

1. Open the format reader to protect the channel brushes. 

2. To check the brake, turn the main forms control knob 
counterclockwise without pulling the knob out. If the 
brake is frozen, the knob does not turn. If the brake is 
free, the knob rotates. 

3. If the brake is frozen, rock the knob while tapping the 
casting at point A in figure 8-4 with a plastic mallet 
until the knob turns freely. 

4. Rotate the flywheel; it should rotate freely if the 
clutch is free. 

5. If the clutch is initially frozen, rock the flywheel 
while tapping point A with a plastic mallet until the 
flywheel turns freely. 
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c:unat 

Figure 8-4. Freeing the Particle Unit 

POWBt REQUIREMENTS 

The line printers are available in two power configurations, 
60 Hz and 50 Hz. The 60 Hz printer operates with a 
voltage input between 104 V ac and 128 V ac. The 50 Hz 
printer uses a multitapped transformer to allow operation 
between 190 V ac and 235 V ac. 

For power demand information, refer to section 1. 

POWER CABLING 

The line printer is received with a power cord installed. 
(The power plug may have to be replaced to meet . local 
requirements.) 

NOTE 

Compare the unit name plate data (that 
is, primary power rating) to that of the 
available power source to ensure 
compatibility. 

Compare the line printer power plug to the proper site 
power source. 

SIGNAL CABLING 

To connect the line printer signal interface cable to the 
controller, perform the following steps: 

1. If connecting a CR/LP/CLA cable interface board, 
refer to section 21; if connecting a CR/LP controller, 
see figure 8-5. 

Install the signal cable as shown in figure 8-5. 

2. Attach the cable shield to the line printer and cabinet 
as shown in figure 8-5. 

J. Attach the other end of the cable to connector 4Jl09 
located at the rear of the line printer. 

8-4 

4~ Remove the Allen head screw on the logic chassis of 
the line printer (figure 8-5). 

5. Use this set screw to attach the cable shield pigtail. 

SWITCH/ JUMPER VERIFICATION 

EQUIPMENT JUMPERS 

To verify the equipment jumpers on the card reader/line 
printer controller, the board must be removed from the 
chassis as follows: 

1. Open the right access panel of the cabinet and remove 
the chassis cover plate. An extractor tool for 
removing the board is attached to the cover plate. 
Remove the board from slot J or alternate slot. 

2. Once the board is removed, verify that the equipment 
jumpers comply with the normal operating 
congfiguration shown in figure 8-6. 

INTERRUPT JUMPERS 

Verify that the interrupt jumpers comply with the normal 
operating configuration shown in figure 8-7. 

PROTECT JUMPERS 

Verify that the protect jumpers comply with the normal 
operating configuration shown in figure 8-8. 

PARITY JUMPERS 

Verify that the parity jumpers comply with the normal 
operating configuration shown in figure 8-9. 

Return the card reader/line printer controller board to the 
chassis, ensuring that the components on ·the board are 
facing left. Apply firm thumb pressure at the upper and 
lower corners of the board until it is well seated into the 
chassis backplane connector. Replace the extractor tool, 
chassis cover, and side panel. 

LINE PRINTER SWITCH SETTINGS 

Power-On Circuit Breaker 

This switch must be set to the ON position for normal line 
printer operation. Figure 8-10 illustrates the location of 
this switch. 

Lines-Per-Inch Select 

The line printer provides a switch for selecting either six 
or eight liorizontal lines of character print information for 
each inch of form's vertical motion. 

The settings of this switch is six lines or eight lines per 
inch and must be compatible with the punched hole format 
of the format paper tape for proper line-per-inch printer 
operation. 
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GROUNDING DETAIL 

CARD READER 
(CR10C) 

Figure 8-5. CYBER 18 Line Printer Signal and Power Cable Connections 
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CARD READ/LINE PRINTER CONTROLLER (COMPONENT SIDE) 

EQUIPMENT CODE SELECT TABLE 
LOCATION E10, 

EQUIPMENT CONNECT JUMPERS FROM · LINE PRINTER EQUIPMENT SELECT 
CODE (HEX) E88TO EB9TO E90TO E92TO i 1 1 l E79 .- ....... EB3 EBO EB2 , \ 

E7B E79 EBO I EB1 I EB2 2 E7B E84 EBO EB2 I I 
3 EB3 E84 EBO EB2 +-- 0 OR DISABLED 

4 E7B E79 EB5 E82 
5 EB3 E79 EB5 EB2 

+-- 1 OR ENABLED 
6 E7B E84 E85 EB2 
7 EB3 E84 EB5 EB2 
B E7B E79 EBO EB7 
9 EB3 E79 EBO EB7 
A E7B E84 EBO EB7 I 

+ t + \ + ' / 
B E83 E84 EBO EB7 007 Q08 

~ 
010 

c E7B E79 E85 EB7 
D E83 E79 E85 EB7 LINE PRINTER 
E E7B E84 E85 EB7 ENABLE/DISABLED 
F E83 E84 E85 EB7 (SHOWN ENABLED)t 

tNORMAL SYSTEM CONFIGURATION: EQUIPMENT SELECT4 • 
LINE PRINTER ENABLE/DISABLE IS ENABLED. 16 

Figure 8-6. Card Reader/Line Printer Controller Equipment Jumpers 
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E36 E37 E38 E39 E40 E41 E42 E43 E44 E45 

OC==80000 
LOCATION E2 

MACROINTERRUPT I MICRO INTERRUPT 

CARD READER/LINE PRINTER CONTROLLER (COMPONENT SIDE) -
PART NUMBER 88788600 

LINE PRINTER MACRO INTERRUPT 
CONFIGURATIONS (LOCATION E2) 

LINE PRINTER MICRO INTERRUPT 
CONFIGURATIONS (LOCATION E2) 

OPTION 

NO MACRO INTERRUPTS 

ENABLE ALL MACRO 
INTERRUPTS 

INTERRUPT ONLY ON: 

DATA AVAILABLE 

END OF OPERATION 

ALARM 

tNORMAL SYSTEM CONFIGURATION 

0976 

JUMPER ONLY 

E39 TO E50 

E37 TO E48t 

E35 TO E46 

E36 TO E47 

E38 TO E49 

OPTION 

NO MICRO INTERRUPTS 

AUTO-DATA TRANSFER 

ENABLE ALL OF THE 
BELOW 

-
INTERRUPT ONLY ON: 

DATA AVAILABLE 

END OF OPERATION 

ALARM 

Figure 8-7. Card Reader/Line Printer Controller Interrupt Jumpers 
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JUMPER ONLY 

E40 TO E51 

E45 TO E56t 

E42 TO E53 

E44 TO ESS 

E43 TO E54 

E41 TO E52 
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LINE PRINTER PROTECT OPTION 
(LOCATION D10) 

PROTECTED UNPROTECTED 
- ----------+-

E72 TO E74 E72 TO E76 

E72 

t 
LOCATION D10 0 E74 

E76 

NORMAL SYSTEM CONFIGURATION 

0478 

8-8 

Figure 8-8. Card Reader/Line Printer Controller Protect Jumpers 

CARD READER/LINE PRINTER 
CONTROLLER (COMPONENT SIDE) 

PARITY GENERATION (LOCATION H11) 

EVEN ODD 

E95 TO E93 E95 TO E94t 

LOCATION H11 

E93 E94 E95 

(EVEN)) (ODD) (COMMON) 

~~----___... 0 Q.!_O 
-r=='=~~~~~~~~=-"'~~~~~~~~~~==r====~===~ 

tNORMAL SYSTEM CONFIGURATION 

Figure B-9. Card Reader/Line Printer Controller Parity Jumpers 
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DRUM 

COMPRESSION BAR 
RETAINING SCREW 

FRONT VIEW (RIGHT CORNER) 

REAR VIEW (RIGHT CORNER) 

Figure 8-10. Drum Gate Assembly 

The normal operating switch setting is to six lines per inch 
using format tape (part number 44713801). 

The line-per-inch switch location is illustrated in figure 
8-10. The format paper tape location is illustrated in 
figure 8-11. 

96768360 AE 

FORM FORMATTING OPTIONS 

A jumper between 1 TBll-3 and 1 TBll-4 places the printer 
in the preprint mode. A jumper between 1 TBll-5 and 
1 TBll-6 installs the auto perf skip option. 
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~ •"---.... 1 

TRIAC AND 
REED RELAY 
ASSEMBLY 

I 

• 

; TRACTOR SHAFT ,,..-
·.·~'' (VERTICAL FORMS MOTION) 

FORMAT TAPE 
DRIVE SPROCKET 

·_PUNCHED FORMAT 
TAPE 

FORMAT 

---VERTICAL 
TIMING DISC 

Figure 8-11. Vertical Forms Drive Assembly 

PRINTER CIRCUIT BOARD SWITCHES 

Verify that the switches on printer PWA 7PC1 are set as 
listed in. table 8-1 and that the switches. on PWA 7PC6 are 
set as listed in table 8-2. 

8-10 

NOTE 

The switches may be marked ON/OFF or 
OPEN/CLOSED. ON is the same as 
CLOSED; OFF is the same as OPEN. 

96768360AE 

( 

\ 



TABLE 8-1. 7PC1 SWITCH SETTINGS 

Switch No. On Off 

SWNl-1 x 
SWNl-2 x 
SWNl-3 x 

TABLE 8-2. 7PC6 SWITCH SE'ITINGS 

Switch No. On Off 

SWNl-1 x 
SWNl-2 x 
SWNl-3 x 
SWNl-4 x 
SWNl-5 x 
SWNl-6 x 
SWNl-7 x 
SWNl-8 x 

FORMAT TAPE PREPARATION 

Format tapes are prepared from CDC format tape (part 
number 44713800) or a suitable equivalent. Holes are 
located on the tape by using CDC tape punch (part number 
44870300) or to tolerances shown in figure B-12. Holes 

6 AND 8 LINE PER INCH 
COINCIDENT LINE 

PERMISSIBLE POSITIONS 
FOR 6-INCH HOLES 
(ANY CHANNEL) 

INCORRECT 

CORRECT 

Figure 8-12. Format Tape Hole Tolerances 

may be punched at either six or eight lines per inch. They 
must be located in line with the reference marks on the 
format tape as shown in figure 8-13. 

NOTE 

Every third six-line-per-inch position on 
the tape is aligned with an 
eight-line-per-inch position. This is 
referred to as the coincident line. 

The minimum space permitted between the center lines of 
holes is 1/8 inch. This is especially important if some 
channels on the tape are punched at eight lines per inch 
while others are punched at six lines per mch and 1t is 
necessary to change from an eight-line-per-inch channel to 
a six-line-per-inch channel. (One-eighth inch corresponds 
to the minimum forms advance.) 

Figure 8-13. Format Tape Reference Marks 
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Figure 8-14 illustrates an example of format tape levels. 

Tape must .be spliced so that its loop length is exactly 
equal to·. the form length, or an even multiple of it, 
independently of whether it is punched at six or eight lines 
per inch. 

The loop must be spliced as follows: 

1. Apply a thin even coat of Fast Tack Adhesive where 
indicated on the format tape and also to the 
corresponding underside of the other end of the tape 
(figure B-15). Allow the adhesive to dry until tacky. 

2. Press the surfaces together. 

3. Clean excess adhesive off the format tape with 
Chlorothene-Nu solvent. 

FORMAT TAPE INSTALLATION 

Install the format tape as follows: 

1. Tum off ac power to the line printer. 

2. Remove the paper guide grill at the rear of the printer. 

66 TAPE 
FRAMES 

FORMAT TAPE 
LEVEL NUMBERS 

12 7 6 5 4 3 2 1 

0 
oO 
0 
0 
oO 
C' 
0 
oo 
0 
0 
oo 
0 
0 0 
OQ. 
0 0 
0 
oo 0 
0 
0 0 

LEVEL t 
ITOP OF PAGE) 

LEVEL 5 
(FIRST LINE OF FORM) 

3. Swing the printer's top panel cover open. 

4. Unlatch the format reader by pressing down on the 
latch (figure B-16). 

5. Turn the tension roller counterclockwise to release it. 

6. Remove the old format tape if present. 

7. The tape is marked channels l through 12. Position 
the new format tape on the drive sprocket so that 
channel l of the tape is on the inside toward the 
chassis. 

8. Install the new format tape on the drive sprocket so 
that the red coincidence dot on the sprocket is aligned 
with a coincidence line on the format tape 
(figure 8-16). 

9. Loop the format tape around the contact roller and 
the tension roller. 

10. Slide the tension roller toward the rear of the printer 
until the slack is removed from the format tape (allow 
a slight play). Tighten the tension roller by turning 
the knob clockwise. 

11. Close the format reader by raising the reader back to 
the contact roller until it is latched. 

SAMPLE PAGE LAYOUT 

xxxxxxxx 
2 SPACES xxxxxxxxxxxxxxxxxxxx 
3 SPACES 

xxxxxx xx xx xxxxxx 
3 SPACES 

xx xx xx xx xx xx 
n 
0 ---+ xx xx xx xx xx xx 
r-
c 
:: --... xx xx xx xx xx xx 
z ---+ xx xx xx xx xx xx (/) 

0 ---+ 
0 

xx xx xx xx xx xx 
c -+ xx xx m xx xx xx xx 
r- xx xx xx xx xx xx m -... 
I 
(/) xx xx xx xx xx xx ~ --+ )> 
n ._.. xx xx xx xx xx xx m 
0 xx xx xx xx xx xx 

3 SPACES 
c LEVEL 12--~----~-+~~--i.-~~----~~~--.... xxxxxxxxxxxx 

(LAST LINE OF FORM) '~----~~~~~~~~~~~~~~~~~~~~~~~----­
DIRECTION 

0 0 
0 
0 0 0 ---t-----o 

FEED HOLES 

0236-1 

8-12 

OF MOTION 

Figure 8-14. Format Tape Levels 
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) 

) 

1 5/81N. 
(1.&CM) ~ 

( ADHESIVE l / ) 
Figure 8-15. Format Tape Splicing 

RIBBON INSTALLATION 

Install the ribbon as follows: 

1. Open the front panel door of the line printer. Swing 
the drum gate assembly forward by depressing the 
gate latch. 

2. Move the right-handed edge of the Mylar shield away 
from the drum until it locks open (figure 8-17). 

3. Remove the old ribbon spools, if any, by lifting the 
spools upward. Depress the gate latch to remove the 
left spool. 

4. Clean the ink deposits from the ribbon guide posts 
using a solvent and a clean cloth or paper toweling. 

5. Place one of the new ribbon spools on the left-hand 
spindle so that ribbon is playing off the inside of the 
spool (figure 8-17). 

6. Route the ribbon around the left-hand guide post and 
between the Mylar shield and the drum assembly. 

7. Route the ribbon around the right-hand guide post and 
install the second ribbon spool on the right-hand 
spindle (as shown in figure 8-17). 

FORMAT 
READER 
ASSEMBLY 

8. Turn the right-hand spool counterclockwise until all 
slack is removed from the ribbon. 

9. Make sure the ribbon is centered on the guide posts 
and the ribbon spools are locked on the ribbon spool 
shafts. 

10. Close the Mylar shield assembly. 

11. Return the gate drum assembly to its latched position 
by pushing the assembly forward. 

FORMS INSi:AtµTION AND ALIGNM&-JT 

Perform the following steps: 

1. Open the line printer front access door. 

2. Place the line printer paper inside the printer, directly 
below the print stations. 

3. Turn on power to the printer. 

4. Depress the PAGE EJECT switch. This sets the 
tractors to the first line of the print position and 
horizontally aligns the tractor shaft to the column 
finder scale. 

5. Raise the access window and open the drum gate. 
Then route the forms between the drum gate and the 
print mechanisms (figure 8-10). 

6. Open the left- and right-hand tractor flaps and install 
the forms. Then position the tractor so that column 1 
on the column finder 1s aligned to the desired position 
of print column 1 on the. forms and so that line l of 
the print forms is aligned with the line finders shown 
in figure 8-10. 

7. Paper tension is applied by a slight outward force 
exerted on the paper by the tractor sprockets. This 
tension is important for proper feeding of the paper. 

DRIVE 
SPROCKET 

Figure 8-16. Format Tape Installation 
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MYLAR SHIELD 

"' 
UNWINDING FROM 
THE INSIDE 

RIBBON GUIDE POSTS 

RIBBON SPOOLS 

Figure 8-17. Ribbon Installation 

8. Make the printer perform two top-of-forms functions 
by depressing the PAGE EJECT switch on the control 
panel twice. This allows enough form leader so that 
the forms can be routed out the rear of the printer. 

9. Close the drum gate and depress the PAGE EJECT 
switch again. Check that the feed holes of the form 
are not torn. If they are, the forms paper stack below 
the print drum should be repositioned or the paper 
tension exerted by the tractor sprockets should be 
reduced. Turn the locking horizontal positioning 
control knob in the direction of the arrow and hold it 
while positioning the tractor assembly (figure 8-18). 

10. Close the access window and the front access door. 

11. The forms are now ready for printing. 

TENSION 
CONTROL 
KNOB 

~\ 
PLASTIC~- I 
SLEEVE 
BEARING • 

TENSION ARM RETRACTOR 

TRACTOR 
SPROCKETS 

DIAGNOSTIC TESTING 

Perform the manual operating and diagnostic checks 
according to the diagnostic decision logic tables in the 
system hardware maintenance manual, volume 2. 

NOTE 

The diagnostic tests and routines 
described in the system hardware 
maintenance manual can only be 
performed after the console display, 
processor, and flexible disk drive or tape 
cassette (diagnostic load device) 
installations are complete. 

Figure 8-18. Print Forms Positionmg 
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NRZI MAGNETIC TAPE SUBSYSTEMS 9 

MAGNETIC TAPE TRANSPORT 

The NRZI magnetic tape transport subsystem consists of a 
one-board controller, a single translator board, and up to 
four magnetic tape transports. The magnetic tape 
controller plugs directly into the processor chassis and 
backplane. Power for the controller is obtained from the 
backplane and does not require a special power supply. The 
transport and transport power are installed in a vertical 
equipment cabinet with the translator board mounted atop 
the transport power supply. 

NOTE 

This section deals with NRZI magnetic 
tape transport subsystems only. PE 
magnetic tape transport subsystems are 
covered in another section of this manual. 

The controller handles from one to four magnetic tape 
transports on a daisy-chain configuration. The following 
two model types may be intermixed on the daisy chain. 

• Magnetic tape transport, NRZI, seven-track, 25 inches 
per second, 556/800 density 

• Magnetic tape transport, dual mode, nine-track, 25 
inches per second, BOO density 

See figure 9-1 for a block diagram of the magnetic tape 
subsystem. 

The following terminology is used in this section: 

e Magnetic tape transport subsystem - This consists of 
the magnetic tape controller, the magnetic tape 
transport unit, the cable interface assembly, and an 
equipment cabinet. 

e Magnetic tape transport unit - This consists of either a 
seven-track or nine-track magnetic tape transport drive 
and translator board. 

• Magnetic tape transport drive - This consists of either 
the seven-track or nine-track transport drive system 
without a translator board. The magnetic tape 
transport drive is cable-interconnected with a magnetic 
tape transport unit and shares common usage of its 
translator board. 

PARTS AND EQUIPMENT 

Parts and 
Equipment 

Magnetic tape trans­
port (seven-track) 

or 

Magnetic tape trans­
port (nine-track) 

Equipment 
Number 

BWlOl-A 

.BW303-A 

Part 
Number 

83803020 

83804209 

r - - - --- -- -.- -·-··- --- -·- -- - - , 
I PROCESSOR CHASSIS . I 

-96768360 AE 

I I I~ I 
I '1 i 5 I I~ 

I L I 1'~ I I I E== I 
I I 
L ___________ _J 

SECOND 
MAGNETIC 
TAPE 
TRANSPORT 
DRIVE 

TO ADDITIONAL 
MAGNETIC TAPE 
TRANSPORT 
DRIVE 

Figure 9-1. Magnetic Tape Transport Subsystem Block Diagram 
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Parts and 
Equipment 

Magnetic tape NRZI 
controller - Includes 
cable to translator 

Cable assembly -
Included with controller 
(controller to translator) 

Magnetic tape installa­
tion kit (upper) 

Magnetic tape installa­
tion kit (lower) 

Equipment cabinet -
Includes power distribu­
tion box and power cord 

Translator board 

Cable assembly 20 feet 
(6.1 meters) - Included 
with translator board 
(translator to first mag­
netic tape transport 
drive) 

Single tape drive cab­
inet assembly - Includes 
power distribution 
system, installation kit, 
and medium length 
front door 

Dual tape drive cabinet 
assembly - Includes 
power distribution 
system, two installa­
tion kits, and one 
short length front door 

Equipment 
Number 

F"Al07-A 
or 

F"Al07-B 

YA135-A 

YA136-A 

XA123-C 
or 

XA123-D 

BWB12-A 

GH447-B 
or 

GH447-E 

GH447-C 
or 

GH447-F 

NOTE 

Part 
Number 

88918500 

96721466 

96753942 
or 

96721475 

96744493 

96744496 

96743967 

96721666 

86674301 

96790100 

96750233 

96730485 

96750237 

96730488 

The magnetic tape transport equipment 
may be shipped in various configurations 
and quantities, depending on system 
requirements. 

One or two magnetic tape transport drives may be installed 
in a cabinet. Figure 9-2 illustrates a maximum 
configuration system. 

TEST EQUIPMENT 

A scratch tape is required to install the magnetic tape 
transport and controller. 

9-2 

PROCESSOR MTT 
CONTROLLER 

TRANSLATOR 

NOTES: 1. COMBINATIONS OF SEVEN-TRACK AND 
NINE-TRACK UNITS MAY BE USED AS 
LONG AS THE TOTAL NUMBER OF UNITS 
DOES NOT EXCEED FOUR. 

0193 

2. UNIT NUMBERS MAY BE ARBITRARILY 
ASSIGNED TO ANY MAGNETIC TAPE 
TRANSPORT UNIT AS LONG AS EACH 
DRIVE HAS A UNIQUE NUMBER. 

Figure 9-2. Magnetic Tape Transport 
System Maximum Configuration 

UNCRATING 

Cabinets shipped with the magnetic tape transport already 
installed are uncrated as follows: 

1. Cut the steel banding and remove the plywood top and 
cushioning pad (figures 9-3 and 9-4). 

2. Cut the fiber strapping that secures the outer 
corrugated covering. 

3. Remove the corrugated covering, cushioning material, 
and plastic dust cover (figure 9-4). 

4. Using two roller lifts, insert the forks at the front and 
rear of the cabinet. 

5. Carefully lift the cabinet off the skid and remove the 
skid. 

6. While the cabinet is on the roller lifts, position the 
cabinet at its intended installation location. 

7. Remove the banding and tape surrounding the cabinet 
front and rear access doors. 
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STEEL STRAPPING 
IN TWO PLACES -
EQUALL V SPACED 

0235 

CUSHIONING PAD 

FIBER STRAPS -
THREE PLACES. 
SPACE 
APPROXIMATELY 
AS SHOWN. 

SKID 

Figure 9-J. Magnetic Tape Transport· 
and Cabinet Crating Diagram 

B. Open the cabinet doors and magnetic tape transport 
cover door. Remove all wood block supports and 
cushioning material. 

CRATING 

The equipment should be crated by reversing the order of 
uncrating. 

POWER REQUIREMENTS 

See section 1 for the magnetic tape transport input power 
requirements. 

The magnetic tape subsystem is designed to operate from a 
power source with a nominal input of 120 V ac, single 
phase, 50/60 Hz. For site voltages other than this value, a 
power conversion transformer is required. Refer to the 
applicable section of this manual for installing the power 
conversion transformer. 

POWER CABLING 

See figure 9-5 for details on connecting the input power 
cord of the magnetic tape transport. Compare the unit 
name plate power ratings with the available site power 
source. 
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CUSHIONING 
MATERIAL 

01114 

Figure 9-4. Magnetic Tape Transport 
and Cabinet Uncrating Diagram 

SIGNAL CABLING 

Figure 9-5 illustrates the connection of the interface cable 
assembly between the magnetic tape transport unit and the 
magnetic tape controller (see section 1 for the backplane 
slot assignment). If a nine-track and a seven-track 
magnetic tape transport are used in a system, the first unit 
(MTT l) must be the nine-track unit. See figure 9-2. 

If only one magnetic tape transport unit is used, the cable 
assembly normally connecting to the second unit (MTT 2) is 
coiled and stored in the MTT l cabinet. The cable length is 
15 feet (4.6 meters) from the controller to the translator. 

Figures 9-6 and 9-7 illustrate how to connect the interface 
cables between the magnetic tape transport drive systems. 

Ground the cable shield as follows: 

1. Connect the signal cable to the backplane of the 
processor and to the translator board (figure 9-5). 

2. Ground the cable shield to the processor cabinet as 
illustrated in figure 9-5. More than one cable can be 
grounded by a single U-bolt. 

3. Ground the cable shield to the magnetic tape transport 
cabinet as shown in figure 9-5. 
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9-4 

I 

( 
POWER 
DISTRIBUTION 
BOX 

CABLE ASSEMBLY 
(15 FEET, 4.1 METERS) 

\~ 
ACPOWER' -......, 

CORD "'-..._~.--">C............_ 

PROCESSOR CABINET 

MTT CABINET 
(REAR VIEW) 

MTT TRANSLATOR 
BOARD 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

BACKPLANE 
DETAIL 

Figure 9-5. CYBER 18 Magnetic Tape Transport Signal and Power Cable Connection 
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llTT1 

PC CARD CAGE 
BACKPLANE 

DATA 

llTTI 

TOMTT J2 

TOMTT J1 

Figure 9-6. MTT -to-MTT Signal Cable Connections (Seven Track NRZI Mode) 

Magnetic; Tape Transport 

Figure 9-B illustrates the location and normal operating 
configuration of the magnetic tape transport select 
jumper. When more than one magnetic tape transport is 
used in a system, each unit must be jumpered for a 
different unit select number. 'Mien only one magnetic tape 
transport is used in a system, it is jumpered as illustrated 
in figure 9-8 for unit 0. The stop jumper is normally 
installed on all units. Verify that this jumper is installed 
at its location between XA4Bl4 and XA4Bl5. 

Magnetic Tape Controller 

The equipment and interrupt jumpers are wire-wrap 
interconnections at the processor chassis backplane 
between the magnetic tape controller and the computer 
system (see table 9-1). These are special wires normally 
installed at the factory when a tape controller is provided. 
In the case of add-on equipment, these wires must be added 
in the field. 

DIAGNOSTIC TESTING 

Perform the manual operating and diagnostic checks 
according to the diagnostic decision logic tables in the 
subsystem hardware maintenance manual. 

96768360 AE 

NOTE 

The diagnostic tests and routines 
described in the subsystem hardware 
maintenance manual can only be 
performed after the console display, 
processor, and flexible disk drive or tape 
cassette (diagnostic load device) 
installations are complete. 

MAGNETIC TAPE TRANSPORT DRIVE 

The magnetic tape transport drives (seven- or nine-track) 
are installed in a equipment cabinet and require two men 
to perform installation procedures. One or two magnetic 
tape transport drives can be installed in a single cabinet. 
If only one drive is being installed, the installation kit 
provides hardware to facilitate assembly in the top half of 
the cabinet. Installation of the magnetic tape transport 
subsystem is discussed under Magnetic Tape Transport 
above. After installing the magnetic tape transport drives 
into the equipment cabinet, refer to Magnetic Tape 
Transport above for installation of the complete magnetic 
tape transport subsystem. 
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PARTS AND EQUIPMENT 

Parts and 
Equipment 

Magnetic tape transport 
(seven-track) 

Magnetic tape transport 
(nine-track) 

Magnetic tape installs-
tion kit (upper) 

Magnetic tape installs-
ti on kit (lower) 

Equipment cabinet -
Includes power distri-
bution system and 
temperature-sensing 
options 
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llTT1 MTT2 

DATA 

Figure 9-7. MTT-to-MTT Signal Connections 

Parts and 

Equipment Part 
Equipment 

Number Number 

BW!Ol-A 83803020 
Single tape drive 
cabinet assembly -
Includes power distribu-
tion system installation 

BW303-A 83804209 kit, and medium length 
front door 

YA135-A 96744493 
Dual ·tape drive 
cabinet assembly -

YA136-A 96744496 Includes power distribu-
tion system, two instal-

XA123-C 96743967 
la ti on kits, and short 
length front door 

or 
XA123-D 96721666 

Equipment 
Number 

GH447-B 
or 

GH447-E 

GH447-C 
or 

GH447-F · 

Part 
Number 

96750233 
or 

96730485 

96750237 
or 

96730488 
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,D UNIT SELECT XA1A-18 

BOARD 
ILOT 
XA10 

NOTE: TO SELECT A UNIT OTHER THAN 0, PLACE THE JUMPER BETWEEN UNIT 
SELECT AND THE DESIRED UNIT NUMBER. 

0933-Z 

VERIFY THAT THE STOP MODE JUMPER IS INSTALLED FROM XA48-14 TO 
XA48-15. 

I 

0 

0 

0 

0 

UNITO XA1A-17 

UNIT 1 XA1A-18 

UNIT2 XA1A-19 

UNIT3 XA1A-20 

XA48-14 
OPTIONAL STOP 
MODE JUMPER 
><A4B-15 

Figure 9-8. Magnetic Tape Transport Unit Select and Stop .Mode Jumper 

TABLE 9-1. ADDRESS AND INTERRUPT LINES 

SPT/ Port Address Wiring SSEL/ Select Line Wiring 

From Slot A To Slot K From Slot A To Slot 

Name Pin Name Pin Name Pin Name 

SPT/ A227 SPTO/ K-99 SSEL/ A251 SSELO/ 

SPT/ A227 SPTl/t K-98 SSEL/ A251 SSELl/ t 

SPT/ A227 SPT2/ K-97 SSEL/ A251 SSEL2/ 

SPT/ A227 SPT3/ K-96 SSEL/ A251 SSEL3/ 

SPT/ A227 SPT4/ K-94 SSEL/ A251 SSEL4/ 

SPT/ A227 SPT5/ K-93 SSEL/ A251 SSEL5/ 

SPT/ A227 SPT6/ K-95 SSEL/ A251 SSEL6/ 

SPT/ A227 SPT7/ K-92 SSEL/ A251 . SSEL7/ 

t Standard system configuration 

K 

Pin 

K-293 

K-294 

K-295 

K-290 

K-296 

K-297 

K-298 

K-299 
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TABLE 9-1. ADDRESS AND INTERRUPT LINES (Contd) 

RPINT/ Program Interrupt Wiring 

From Slot A To Slot L 

Name Pin Name Pin 

RPINT/ A249 INT16/ L-69 

RPINT/ A249 INT17/ L-269 

RPINT/ A249 INT18/ L-270 

RPINT/ A249 INT19/ L-70 

RPINT/ A249 INT20/ L-72 

RPINT/ A249 INT21/ L-272 

RPINT/ A249 INT22/ L-271 

RPINT/ A249 INT23/ L-71 

RPINT/ A249 INT24/ L-73 

RPINT/ A249 INT25/ t L-274 

RPINT/ A249 INT26/ L-74 . 

RPINT/ A249 INT27/ L-273 

RPINT/ A249 INT28/ L-277 

RPINT/ A249 INT29/ L-276 

RPINT/ A249 INT30/ L-77 

RPINT/ A249 INT31/ L-275 

t Standard system configuration 

TOOLS REQUIRED 

One each of the following list of tools is required to 
perform the installation. 

e Drill motor, 1/4 horsepower, 1/4-Jnch chuck 

• Drill, high-speed no. 43 

• Drill, high-speed no. 36 

e Tap, centerl ng 4-40 

• Tap, centering 6-32 

• Tap wrench 

e Spin wrench, 5/16-inch 

• Screwdriver, medium Phillips 

• Screwdriver, large Phillips 

e Scissors, general-purpose, 8-inch 

• Pliers, snap ring, external 

• Pliers, cutting (diagonals) 

• Dolly, two-wheel 

RDINT/ Data Interrupt Wiring 

From Slot' A '• To Slot L 

'Name Pin N&m'e Pin 

RDINT/ A250 INTOO/ L-227 

· RDINT/ A250 INTOl/ L-27 

RDINT/ A250 INT02/ L-32 

RDINT/ A250 INT03/ L-232 

RDINT/ A250 INT04/ L-28 

RDINT/ A250 INTOS/ L-31 

RDINT/ A250 INT06/ L-231 

RDINT/ A250 INT07/ L-228 

RDINT/ A250 INT08/ L-30 

RDINT/ A250 INT09/ t L-230 

RDINT/ A250 INTlO/ L-229 

RDINT/ A250 INTll/ L-29 

RDINT/ A250 INT12/ L-33 

RDINT/ A250 INT13/ L-226 

RDINT/ A250 INT14/ L-233 

RDINT/ A250 INT15/ L-234 

UNCRATING 

Uncrate each item in the sequence that the installation 
procedure indicates. This ensures minimum dirt or foreign 
particle deposits on the equipment. 

Equipment Cabinet 

1. Cut the steel bands and remove the cardboard covered 
cabinet from the pallet (if provided). 

2. Cut the fiber bands and remove the cardboard cover 
and plastic dust cover. 

Magnetic Tape Transport 

WARNING 

The unit weighs more than one hundred 
pounds. Two men are needed for 
uncrating to prevent personal injury. 

1. Cut the container tape and open the carton flaps 
(figure 9-9). 

2. Remove the manual and transport mounting hardware 
packages. 
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MANUAL AND 
HARDWARE (IAGOED 
ANDIKl•EDI 

TOP CUSHION PAD 

TOP TAPED SEAM TO RUN 
FRONT TO BACK AS SHOWN 

MAGNETIC TAPE TRANSPORT 

BRACKET SUPPORT 

AVIS STRAP AND BUCKLE 

MOUNTING PANEL 

TAPE 

SECURE INNER FLAPS IN POSITIONS. 
1"510E CARTON. WITH TAPE 

HOLD-DOWN CARTON 

CAP SCREWS 

HOLD-DOWN BPACKET. TRANSLATOR 
BOARD (WHEN USED) 

POWER SUPPLY 

BRACKET, POWER SUPPLY 

BLIND RIVET 

1/4 INCH CARRIAGE BOLT AND NUT 

SHIPPING SUPPORT 

SPACER PAD 

BOTTOM CUSHION PAD 

SHIPPING CARTON 

Figure 9-9. Unpacking 

J. Remove the top cushion pad. 

4. Remove the hold-down carton; lift straight up. 

CAUTION 

Removing the transport from the carton 
requires two men. Do not use 
components as lift handles. 

5, With a man at each side of the carton, grasp the 
shipping support braces securing the transport to the 
wooden panel, and lift the unit straight up to remove 
it from the carton. 

6. Inspect the unit to ensure removal of all packing 
materials. 

7. Perform visual inspection per table 9-2. 
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INSTALLATION 

The following are step-by-step procedures for installing 
single and dual transports in a single cabinet. 

Cabinet Preparation 

Single Magnetic Tape Transport Drive 

1. Unpack the cabinet, cabinet door assembly, and 
installation kit. Check the contents of the kit against 
the enclosed parts list (figure 9-10). 

2. Remove the four top and middle horizontal channel 
brackets and the two attached panel mounting 
brackets from the upper half of the cabinet interior. 

3. Select eight spring nuts (part number 39005406) from 
the kit. Insert four on each side into the right and left 
rear vertical channels 'at positions that coincide with 
the holes in the ballast bars. 
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TABLE 9-2. INITIAL VISUAL INSPECTION 

Item ·Check and Desired Condition 

Hinged deck and access door Painted surf ace unmarred, no st,ructural damage, open and close is smooth 
and positive 

Switch lights (operators panel) 

Tape path 

Intact and marking legible 

No visible· obstructions in tape feed path and tape guides clean. No 
visible deformity to tape path components; all hardware firmly attached 
to tape deck 

Head mounting assembly Electrical terminations properly connected; no visible damage to read/write 
heads 

Capstan wheel Clean, free to rotate; check by inserting screwdriver into slotted shaft. 
Inspect for excessive surface wear/deterioration of elastomeric surface, 
gashes and scratches on capstan, and oxide accumulation. 

Printed circuit cards Check chassis for visible evidence of damage; check all cards for proper 
seating. Check for full card complement. 

Plastic/glass enclosures 

Cabling/wiring 

Check relative transparency, glass/plastic not chipped, smoked, or cracked. 

Check for viewable continuity, badly crimped or broken leads or exposed 
conductors. Insulation sleeving correctly positioned; connector pins not 
broken, bent or shorted 

Pneumatics connections 

Fuses 

Hose and tubing connections properly routed; no visible evidence of leaks 

Fuse elements not open; fuses properly seated within holders 

Chassis ground 

Backplane 

Fiber optics 

Unit is properly grounded. 

Pins not broken, bent, or shorted; no foreign material caught in the pins 

Not broken or loose 

4. Select eight cap screws (part number 10126512). 
Attach the ballast bars to the cabinet sides where the 
spring nuts are located. 

5. Using the drill motor with a no. 43 drill bit, drill door 
latch striker plate holes at the center punch dimples 
that coincide with the right side of the door latch. 

6. Using a no. 36 drill bit, drill door hinge bracket holes 
at the center punch dimples that coincide with the left 
side of the door top hinge post. 

7. Using a 4-40 tap and tap wrench, thread the door latch 
striker plate holes. 

8. Using a 6-32 tap and tap wrench, thread the door hinge 
bracket holes. 

9. Attach the door latch striker plate (part number 
84927200) using the attaching hardware (part. number 
36159311) received with the door. Attach the lower 
door hinge bracket (part number 96744030) using part 
number 39398601 and the upper door hinge bracket 
(part number 96743998) using part number 17901509 
that was received with the door. 

10. Using the fastener block assembly (part number 
96792200), fastener block (part number 96791000), and 
screws (part number 92748166), attach the fastener 
block assembly. 

9-10 

11. Using the horizontal support (part number 96791800) 
and attaching hardware (part numbers 10127113, 
10125803, and 10125605), attach the support to the top 
of the cabinet. 

12. Select four spring nuts (part number 39005406) and 
insert them in the front left side channel in positions 
that coincide with the holes in the left support bracket 
(part number 96791600). Using attaching hardware 
(part numbers 10126502, 10125806, and 10125608), 
attach the left support bracket. 

13. Select another four spring nuts and insert them in the 
front right side channel in positions that coincide with 
the holes in the right support bracket (part number 
96791500). Using attaching hardware (P,art numbers 
10126502, 10125806, and 10125608), attach the right 
support bracket. 

14. Select the remaining four spring nuts and insert two 
each in the right and· left channels at positions that 
coincide with the holes in the center support (part 
number 96791700). Using attaching hardware (part 
numbers 10126502, 10125608, . and 10125806), attach 
the center support. 
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LfFT SUPPORT 

LEFT SUPPORT 

FASTENER 8LOCIC All01lt. Y 
HOIUZDNTAL -...oRT 

RELIEF BRACKET 

~. I I 
~I I 

: 1h r--BALLAST BARS , • ' I 

, ~POWER SUPPLY~ 
. MOUNTING 
I I 

RIGHT SUPPORT 

BOTTOM HINGE 

CENTER 
SlJft'ORT 

TOP HINGE 

RIGHT SUPPORT 

BOTTOM HINGE 

BOTTOM/CENTER 
SUft'ORT 

DOOR HINGE 
BRACKET DIMPLES 

0837 

DOOR LATCH 
PLATE DIMPLES 

NOTE: OVALS DENOTE LOCATION OF POINT IN QUESTION 

Figure 9-10. Signal Unit Cabinet Preparation 

Dual Magnetic Tape Transport Drive 

1. Unpackage the cabinet, door assembly, and installation 
kit. Check the contents of the kit against the 
enclosed parts list. 

2. Remove the top and middle six horizontal channel 
brackets and the attached four panel mounting 
brackets from the cabinet interior (figure 9-11). Do 
not remove the bottom horizontal channel brackets. 

3. Select eight spring nuts (part number 39005406) from 
the kit. Insert four on each side into the right and left 
rear vertical channels at positions that coincide with 
the holes in the ballast bars. 

4. Select eight cap screws (part number 10126512). 
Attach the ballast bars to the side of the .cahinet 
where the spring nuts are located. 

· 5. Using the drill motor with a no. 43 drill bit, drill the 
door latch striker plate holes at the center punch 
dimples that coincide with the door latch, right side. 
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6. Using a no. 36 drill bit, drill the door hinge bracket 
holes at the center punch dimples that coincide with 
the door top hinge post, left side. 

7. Using a 4-40 tap and tap wrench, thread the door latch 
striker plate holes. 

8. Using a 6-32 tap and tap wrench, thread the door hinge 
bracket holes. 

9. Attach the door latch striker plate (part number 
84927200) using the attaching hardware (part number 
36159311) received with the door. 

10. Complete steps 10 through 13 of the single unit 
cabinet preparation above. 

11. Select four spring nuts and locate them, two each, in 
the right and left channels at positions that coincide 
with the center support (part number 96791701). 
Using the attaching hardware (part numbers 10126502, 
10125806, and 10125608), attach the center support. 
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LEFT 
SUPPORT 

DOOR 
HINGE 
BRACKET 
DIMPLES 

FASTENER BLOCK ASSEMBL V 

BALLAST 
BARS 

-··-·-----, 
I I 
I I 
L .. ----·----

·TOP SUPPORT 

TOP 
HINGE 

RIGHT 
SUPPORT• 

BOTTOM 
HINGE 

CENTER 
SUPPORT 

DOOR 
LATCH 
Pt.ATE 

. DIMPLES 

NOTE: OVALS DENOTE LOCATION OF POINT IN QUESTION 

~ ·r:::::r 
t 0 

0 

0 

') 

,L~ 

1r r-

0 

0 

.--='II. 

r=:I µ 

ll 
/: 

v· l 
I IN.IHi.24 

_j_ 
BALLAST BAR .:> 

1 SPRING NUT 

CM) 

LOCATIONS~ 6 IN.115.24 

·'.> 
__! 

' f\.o 
6IN115.24 

j_ 

CMI 

CMI 

1.63 IN.14.14 CMI 

1 
c: 

m =i 
'!Ir 

Figure 9-11. Dual Unit Cabinet Preparation 

12. Perform steps 11 through 14 of the single unit cabinet 
preparation above. Locate all pieces using the center 
support as the top of the cabinet. 

Magnetic Tape Transport Preparation 

1. Select the top right bracket (part .number 96791900), 
top left bracket (part number 96792100), and bottom 
bracket (part number 96792000) from the installation 
kit. 

2. Clean the bracket surfaces with solvent to remove any 
oil or grease residue. Place the brackets on a clean 
horizontal surface with the underside up (figure 9-12). 

3. Select the EMI contact strip (part number 96785600) 
from the installation kit. Cut the EMI contact strip 
into segments, as indicated in figure 9-12. Remove 
the protective cover from the adhesive back of each 
segment and attach the segment to the brackets. 

4. After all segments of the EMI strips are applied to ttie 
underside of the bracket, turn the brackets over. 

9-12 

Place the brackets on the support to protect the EMI 
strips from damage. Cut and attach the segments of 
the EMI strip to the topside of the brackets as 
indicated in figure 9-12, except for the segments that 
bridge the mounting holes of the brackets. 

5. Remove the magnetic tape transport from the shipping 
container. 

6. Remove the power supply from the magnetic tape 
transport wooden pallet. 

a-. Select the mounting braoket (part number 
96744692) and attaching hardware (part numbers 
10127113, 10125803, and 10125605) from the 
installation kit. 

b. Attach the bracket to the power supply at the 
holes provided at the top rear. 

c. Select the stay track and two 6-32 x 3/8-inch 
screws from the transport hardware and attach the 
stay track to the inside edge of the power supply 
right hand support bracket. 
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0 

0 

I 
1.50 

-t 
1.38 

-1. 

LEFT BRACKET 
(UNDERSIDE) 

.2.00 
TYP 

_ PLACE FOLDED EDGE 
AGAINST FLANGE 

GROUND STRAPS 
10 • 32 x 1/2 IN. 
SCREW 

STAY ROD BRACKET 

'""'""'" 
Lo.~ J 1.50 L A 

PNEUMATICS 
REGULATOR 

TOP/RIGHT BRACKET 
(TOPSIDE) 

10 PLACES 
MARKED B 

3.00 5 PLACES 
TYP MARKEDA 

1/4-20 PHILLIPS 
SCREWS 

FOLDED EDGE 
TYP 

BOTTOM BRACKET ~:r;:;::;:n:;:;;;==~rnrn=ni=i==== ..... ---- BOTTOM BRACKET 
(TOPSIDE) ~111111: 11111111 ~ c r- (UNDERSIDE) 

0.56 -~ L 2.00 ..I 1.56 L_. ~FOLDED EDGE-
TYP PLACE AGAINST FLANGE 

Figure 9-12. EMI Strip Application 
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d. Using the attaching hardware (four 1/4-20 x 3/8 
cap screws, the lock washer, and the flat washer) 
from the transport hardware; attach the power 
supply to the cabinet (figure 9-13). 

Magnetic Tape Transport Attachment 

1. Select the bottom cabinet mount hinge (figure 9-13) and 
attaching hardware (two 1/4-20 screws, lock washers, 
and flat washers) from the transport hardware and two 
shims (part number 96792400) from the installation kit. 
Place the shims under the hinge and attach them to the 
cabinet frame at the location (bottom hinge) indicated 
in figure 9-10 or 9-11. 

2. Select the top and bottom deck mount hinge (figure 
9-13) and attaching hardware (four 1/4-20 screws, lock 
washers, and flat washers) from the transport hardware 
and attach them at the top and bottom mounting 
locations on the right side of the deck. 

3. Remove the transport from the shipping support. Do 
not discard any hardware, since some items will be 
reused. 

4. Select the top cabinet mount hinge and attaching 
hardware (two 1/2-20 screws, lock washers, and flat 
washers) from the transport hardware and two shims 
(part number 96792400) from the installation kit. 

WARNING 

Mounting the transport to the cabinet 
requires two men. 

5. Using two men, lift the transport up to the cabinet and 
attach the bottom hinge. While one man supports the 
transport, the other must mate the top hinge pieces 
and attach the shims and top hinge to the cabinet. 

6. On the right side when facing the rear of the deck, 
remove the screws attaching the latch bracket (part 
number 8670400) and lamp bracket from the 
transport. Discard the latch bracket and replace the 
screws to secure the lamp bracket. 

7. Select the relief bracket (figure 9-13) and attaching 
hardware (two 1/4-20 screws, lock washers, and flat 
washers) from transport hardware. Attach them at 
the location indicated in figure 9-10 or 9-11. 

EMI Bracket Attachment 

Top Right EMI Bracket 

1. Remove the ground straps from the deck (figure 9-12). 

LEFT SIDE 
SUPPORT 
REFERENCE 

CABINET MOUNTt 

RIGHT SIDE 
/SUPPORT 

~:-

9-14 

d.:~ ,y·I 
.c.'·· ~, I 

:~--r~· 
: ,Jl/'•-" : 

r l : /. 
I l • '"""'- _,,./' 

DECK MOUNTt 

HINGE ASSEMBLY (UPPER) 

RELIEF BRACKET 
REFERENCEt 

POWER SUPPLY 
MOUNTING BRACKET 
REFERENCEt 

. tDENOTES PARTS INCLUDED WITH MAGNETIC TAPE TRANSPORT UNIT 

0940 

Figure 9-lJ. Power Supply, Hinge Assembly, and Relief Bracket Attachment 
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2. Select the top right bracket, with EMI strips 
attached. Attach the bracket using the ground bolt, 
with ground straps, two 1/4-20 flat head Phillips 
screws, and one 10-32 x 1/2-inch pan head Phillips 
screw from the transport hardware (figure 9-12). 

3. Select the riser bracket and attaching hardware 
(1/4-20 screws, lock washer, and flat washer) from the 
transport hardware. Attach the riser bracket to the 
deck at the location indicated in figure 9-12. 

4. Add the EMI strips that bridge the flat head screw 
heads. Also add the EMI strips to the pneumatics 
regulator bracket. 

Left EMI Bracket 

1. Select the left bracket, with EMI strips attached. 
Wsing one 1/4-20 x 1/2-inch flat-head Phillips screw, 
attach the top end to the deck's left side (figure 9-12). 

2. Select the stay rod bracket and attaching hardware 
(two 1/4-20 screws, lock washers, and flat washers) 
from the transport hardware. Attach them on the top 
of the left EMI bracket at the location indicated in 
figure 9-12. 

3. Add the EMI strip to the bridge flat-head screw. 

Bottom EMI Bracket 

1. Remove the three screws from the bottom of the 
pneumatics regulator. 

2. Select the bottom bracket with EMI strips attached. 

3. Attach the bottom bracket using the three screws 
removed in step 1. 

Final Preparation· 

1. Select the stay rod, nylon washer, and retainer (slip) 
ring from the transport hardware. Slide the nylon 
washer onto the long end of the stay rod. 
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2. Insert the stay rod into the stay rod bracket and 
secure with the slip ring. 

J. Using shims, adjust the relief bracket nylon pad to 
align the captive screws with the threads in the top 
and center support brackets when the transport is 
secured to the cabinet. 

4. Cut and apply foam padding to all areas of the cabinet 
interior except the ventilation screens. 

5. Cut J-inch segments of the EMI contact strip and 
apply, three inches apart, to the door assembly inside 
flange. Apply to the door flange to ensure that 
contact is made with the stainless steel strip on the 
cabinet. 

6. Attach the door to the cabinet and adjust the door 
latch for proper closure. 

Translator Board 

1. Remove the translator board from the shipping 
package. 

2. Attach the translator board housing using the 
attaching hardware (4-40 screws, lock washers, flat 
washers, and spacers) on the top of the bracket 
attached to the power supply bracket. Attach the 
translator board with the components facing the front 
of the cabinet (connector JlA toward the right, figure 
9-14). 

J. Attach the cable connectors (part no. 96753942) to the 
translator board connectors (figure 9-14). 

4. Install translator board strain relief bracket and 
secure cable to the bracket using adjustable cable ties. 

NOTE 

Secure bracket either to back of power 
supply chassis or translator board housing. 
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9-16 
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MTT CABINET 
(REAR VIEW) 
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Figure 9-14. Translator Board Connections 
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MODULE DRIVE SUBSYSTEM 

The module drive is a random-access device that can use 
removable disk packs as the storage medium or a disk 
storage device with fixed media. The module drive 
subsystem can consist of one module drive interface board 
or one module drive adapter, one module drive control unit 
(controller/formatter), and one to eight module drives. 
The module drive interface/adapter board plugs directly 
into the processor chassis backplane. Power far the 
module drive interface/adapter board is obtained from the 
processor power supplies via backplane connections. Power 
for the module drives and the control unit is obtained from 
the site power source. 

The module drive interface/ adapter couples control, data, 
and status signals between the processor and the module 
drive control unit. The control unit handles from one to 
eight module drives in a daisy-chain configuration 
(figures 10-1 and 10-2). 

PARTS AND EQUIPMENT 

Parts and Equipment Part 
Equipment Number_ Number 

Module drive interface GB138-A 96752140 

Module drive adapter GB145-A 96890063 

Paddleboard (PW A) 96870430 

r---------------------, 
PROCESSOR CHASSIS; 

Parts and 
Equipment 

Cable, module drive bus in 

Cable, module drive bus out 

Module drive adapter 

Cable, bus in expansion 

Cable, bus out expansion 

Module drive adapter 

Paddleboard (PW A) 

Cable, module drive bus in 

Cable, module drive bus out 

Cable, bus in expansion 

Cable, bus out expansion 

10 

Equipment Part 
Number Number 

96720677 
or 

96B7093ot 

96720678. 
or 

96870935t 

GB145-B 96890063 

96744226 

96744227 

GB145-D 96890090 

96870430 

96720677 
or 

9687093ot 

96720678 
or 

96870935t 

96744226 

96744227 

MOOULE 
DRIVE 
INTERFACE 
OR 
ADAPTER 

tMAXIMUM CUMULATIVE A CABLE LENGTH • 75 FEET 122.9 METERS) (INTERNAL DRIVE CABLE) 
ttMAXIMUM INDIVIDUAL B CABLE LENGTH • 100 FEET (30.5 METERS) 

1ttMAXIMUM CUMULATIVE BUSIN AND BUSOUT CABLE LENGTH • 50 FEET (15.25 METERS) 

·---------------------~ 

0378-2 

ttt BUS IN 
CABLE 

'\ 
BUS OUT ttt 
CABLE 

/ 
GROUND BRAID 

A Jl 

MODULE DRIVE 
UNIT2 

MODULE DRIVE 
UNIT3 

Figure 10-1. Module Drive Subsystem Block Diagram (Single CPU) 

tMeets FCC EMI requirements. 
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Figure 10-2. Module Drive Subsystem Blo~k Diagram (Dual CPU) 
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A J3 

MODULE DRIVE 
UNIT3 

B J2 

A J4 

-----------J3 

MODULE DRIVE 
UNITn 
(MAXIMUM OF 8 
MODULE DRIVES 
PER SUBSYSTEM) 

TERMINATOR 

A 
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Parts and 
Equipment 

Finalization kit 

Paddleboard (PW A) 

Cable, module drive bus in 

Cable, module drive bus out 

Finalization kit 

Cable, bus in expansion 

Cable, bus out expansion 

Finalization kit 

Cable, adapter-to-CU, 
single CPU, bus in 

Cable, adapter-to-CU, 
single CPU, bus out 

Module drive control unit 

Cable, A (shielded) 

Cable, B (shielded) 

Terminator 

Cable jumper, A 

Module drive 
{300 megabyte) 

Mini-module drive 
(15 megabyte) 

Module drive 
{BO megabyte) 

Module drive 
(25 megabyte) 

TOOLS REQUIRED 

Equipment 
Number 

YA123-B 

YA124-B 

YA127-B 

FA727-D 

BJ402-A 
or 

BJ402-B 

BZ403-A 
or 

BZ403-B 

BJ701-A 
or 

BJ701-B 

BJ701-J 

BJ701-K 

Part 
Number 

96870430 

96720677 
or 

96870930t 

96720678 
or 

96870935t 

88893703 

88893704 

96721490 

96721495 

77525005 

77569705 

47201703 

40067207 

40020504 

77445021 

77445022 

73016520 

73016521 

76420017 

76420018 

76420072 
or 

76420073 

Installation of the module drive requires the following tools: 

• Spirit level (24 inches long) 

• End wrenches (9/16-inch) 

I t Meets FCC EMI requirements 
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• Roller lift (two required) 

e Set of Allen wrenches 

• Scratch pack 

1 

POWER REQUIREMENTS 

SITE ELECTRICAL REQUIREMENTS 

Section 1 lists the module drive and control unit power 
requirements. Figure 10-3 illustrates module drive line 
current versus start-up time. 

iii' 
::::!:4Q---1t---+~-t-~-t--~t---tt---+~-+~-t----+---f~ 
a: 
en .. 
w 
a: 
w 
~ 30 

~ 
.... z 
~ 20---11-T--+~-+~-t--~-f"-o<:----1~'t-+~-t-~-t--~+---lf-­
a: 
::::> 
u 
w 
z 
:::; IO---tt---t~--t-~-t-~-t--~t----f..-......-"d-~-t-~-t--~1---

:!! 
::::> 
::::!: 

><o-t----r--r--+--+--r---+--+--+--+---.1-­c:t: 
::!! 0 2 4 6 8 10 12 14 16 18 20 

MAXIMUM START-UP TIME (SECONDS) 
1898 

Figure 10-3. Line Current Versus Start-Up Time 

AC POWER CONNECTIONS 

Each module drive receives its ac power via a 10-foot 
(3.05-meter) cable. This cable originates from line filter 
FLl located in the rear of the cabinet below the power 
supply. 

The input power is available at terminal board TB!. This 
terminal board is located under the deck and ahead of the 
transformer; it is accessible by raising the deck. The drive 
is adapted to the desired input voltage option by wiring 
terminal board TBl according to figure 10-4. 

The green wire is the safety ground. It is not to be used as 
neutral because it is a noncurrent-carrying ground. This 
wire connects to a lug inside the drive. 
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0 

0 0 

rxxm -· ----::w=-- -- -· 

0 

A4CB1 

LINE TERMINAL BOARD TB1 
FILTER 
OUTPUT 1 2 3 4 

60HZ LF1-4 LF1-3 
100V NEUT 0 

60HZ LF1-4 LF1-3 
120V NEUT 0 .. .... 
50HZ LF1-4 LF1-3 
100V NEUT o ... -
50HZ LF1-4 -r-220V 0 

50HZ LF1-3 -~ 240V 0 

NOTES: 

1. .....---. DENOTES INSTALLATION OF JUMPER 
2. 0. AC POWERINM 
3. NEUT • NETURAL INPUT 

1899 

5 

LF1-3 
0 

[[[I]]TI]/ V ADJUSTMENT 

+5 V ADJUSTMENT ~ 

8 

LFl-3 
0 

1t®B1 rJ 
POWER SUPPL V 

TB1 

BLACK 
WHITE 

ORANGE 
GREY 

BROWN 
BLACK 

YELLOW 

GREY 

WHITE 

1 •WIRE COLOR FOR 50 HZ UNITS 
2 •WIRE COLOR FOR 80 HZ UNITS 

TO T1 TRANSFER 
IRE FER TO BASE 
ASSEMBLY WIRE 
LISTI 

Figure 10-4. Module Drive Control Unit and Indicators 
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The 220/240 V ac, 50 Hz unit power connector must be 
supplied by the customer. An applicable site 50 Hz 
connector with a current rating of at least 15 amperes 
must be used for proper operation. Install the connector to 
the power cable as follows: 

• Green or green/yellow wire to the ground terminal 

• Black or brown to phase one 

• 'M"'lite, blue, or gray to the neutral terminal 

BJ402 AND BJ701 MODULE 
DRIVE 

UNCRATING 

CAUTION 

Use tools carefully when uncrating the 
unit to prevent damage to any assembly. 

As the unit is uncrated, inspect it for possible shipping 
damage. All claims for this type of damage should be filed 
promptly with the transporter involved. If a claim is filed 
for damages, save the original crating materials. Most 
crating material may be reused if reasonable care is used 
while uncrating. 

BJ402 Unit 

WARNING 

Use care while cutting the steel straps 
si nee they may whip when they are cut. 

The BJ402 module driver unit must be properly packaged 
whenever it is shipped from one location to another. 

The unit leaves the factory packaged to ensure it is not 
damaged during shipment to the installation site. This 
packaging must be removed prior to installing the unit. 

The first step in unpacking is to remove the outer package 
consisting of a corrugated cardboard cover, wood frame, 
and plastic dust cover. The remainder of the packaging is 
removed by following the instructions on the unpackaging 
instruction sheet contained in the pack shroud area. All 
packaging materials should be retained in the event it is 
necessary to reship the unit. 

If reshipment of the unit becomes necessary, packaging 
instructions may be obtained from: 

Packaging Engineer, Material Services Department 
Normandale Division, MPI 
7801 Computer Avenue 
Minneapolis, MN 55435 

BJ701 Unit 

WARNING 

Use care while cutting the steel straps 
si nee they may whip when they are cut. 

96768360 AE 

1. On an air-shipped unit, cut the straps securing the unit 
to the skid. 

2. Remove the external packing material. 

3. Remove the polyethylene dust cover. 

4. Open the rear door, and look inside the unit to 
determine how the case is secured. 

NOTE 

The acoustic top case can have one of two 
methods of latching; either two 1/4-turn 
fasteners or a slide-bolt latch. 

5. Release the top case as follows: 

a. If the case is secured by 1/4-turn fasteners, use a 
screwdriver to release the two 1/4-turn fasteners, 
then lift up on the rear of the case. 

b. If the case is secured by a slide-bolt latch, use a 
six millimeter hex wrench to actuate the latch 
while lifting upward on the rear of the case. 

6. Continue to lift the case upward until the support rod 
reaches its end of travel. 

7. Then, lower the case until the support rod bottoms 
securely in the stop groove of the support rod slide. 

8. Open the pack access cover by squeezing the cover 
latch (figure 10-5). 

9. Remove the screw securing the deck assembly to the 
deck hold-down bracket ·(figure 10-6). Loosen the 
screw securing the bracket to the base assembly. 
Slide the bracket away from the deck as far as the 
bracket will go, and rotate the bracket 90 degrees 
clockwise. Tighten the screw. Install the screw 
removed from the deck into the hole in the deck, and 
tighten it. 

10. Remove the two deck-to-frame hold-down screws at 
the bottom of the shroud (figure 10-6). 

NOTE 

Do not raise the deck without first 
installing the spacer and hold-down 
screw between the rear shock mounts 
and the hinge, as shown in figure 10-7. 

11. Close the pack access cover. 

12. Raise the deck assembly, and install the deck support 
bracket (figure 10-7). 

13. Inspect the base assembly, deck assembly, and power 
supply for damage. 

14. Support the deck assembly while releasing or removing 
the deck support bracket. 

15. Lower the deck assembly and raise the pack access 
cover. 
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16. Lower and secure the deck assembly to the base 
assembly using the deck-to-frame hold-down screws 
removed in step 9. 

17. Remove the screw located between the two shack 
mounts at the rear of the deck (figure 10-6). Remove 
the spacer between the deck and the frame. Install 
the screw and spacer in the keeper hole in the deck 
casting. 

18. Inspect the top of the deck assembly for damage. 

19. Loosen the tumlock fastener securing the logic chassis 
to the support arm at the rear of the deck. 

20. Grasp the logic chassis fan, and raise the chassis up. 
Lock the chassis in this position using the slide bar on 
the top of the magnet assembly (figure 10-6). 

21. Inspect the logic chassis connectors and wiring for 
loose or broken wires. Make sure all logic cards are 
firmly seated in the connectors. 

22. Lower the logic chassis, and secure the chassis in 
place with the tumlock fastener. 

23. Remove the carriage locking pin, and place it in the 
storage hole (figure 10-6). 

0405-1 

CABINET WITH TOP­
MOUNTED DRIVE AND 
CONTROL UNIT FACILITIES 
UNIT1 

24. Close the pack access cover. 

25. Lower the top case as follows: 

a. Push the case assembly forward until it reaches 
its end of travel. 

b. Lift up on the support rod. 

c. Lower the case while continuing to lift up on the 
support rod just long enough for it to clear the 
stop groove in the guide; then continue to lower 
the case to its closed position. 

26. Secure the case as required by: 

a. Using a screwdriver to turn the two 1/4-turn 
fasteners to their locked postion, or 

b. Confirming that the slide-bolt latch is fully 
extended below the latch catch. 

27. Remove the wood board between the primary filter 
brackets (figure 10-8). 

28. Remove the primary air filter from the interior of the 
drive, and install it in the primary filter brackets. 

CABINET WITH TOP­
MOUNTED DRIVE 

UNITS 2 THROUGH n 

Figure 10-5. BJ402 and BJ701 Module Drive Physical Configuration 
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Figure 10-6. Drive Shipping Hardware 
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KEEPER HOLD (SECURE 
SPACER TO DECK KEEPER 
HOLE USING DECK REAR 
HOLD-DOWN SCREW WHEN 
DECK IS LOWERED) 
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Figure 10-7. Deck Support Bracket 
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Figure 10-8. BJ701 Module Drive Air Filter Locations 
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Control Unit 

1. Inspect the carton for possible shipping damage. All 
claims for this type of damage should be filed with the 
carrier involved. 

NOTE 

Do not remove the carton base 
containing the module drive control 
unit from the skid until the 
installation is complete. 

2. Using the two roller lifts, move the module control 
unit (while still on the skid) to the immediate area 
where the unit is to be installed. 

WARNING 

Use care when cutting the straps 
(steps 3 and 7) since they may whip 
when they are cut. 

3. Remove the straps securing the carton to the skid. 

4. Remove the top cover from the carton (figure 10-9). 

5. Remove the box containing the accessories and parts 
kit (figure 10-9). 

6. Remove the other external packing, leaving the 
controller exposed (figure 10-9). 

7. Remove the straps securing the control unit to its 
installation plat form. 

8. Check the module drive control unit for visible signs 
of damage. Report any damage or missing items to 
the CDC representative responsible for the equipment. 

CARDBOARD TOP 
COVER OF CARTON 

BOX CONTAINING PARTS 
KIT AND ACCESSORIES 

STYROFOAM PACKING 

CARDBOARD LID 

CONTROLLER 

INSTALLATION PLATFORM 

STYROFOAM PACKING 

CARDBOARD BOTTOM 
OF~ARTON 

SKID 

Figure 10-9. Module Drive Control Unit Crating 
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DRIVE INSTALLATION PREPARATION 

Module Drives 

Module drive installation preparation involves positioning, 
leveling leg adjustment (figure 10-10) and alignment of the 
unit. Refer to section 1 of the hardware maintenance 
manual of the unit to be installed. 

Control Unit Installation 

The following steps describe the installation of the parts 
kit and controller into the drive cabinet. Also explained is 
the attachment of 1/0 cables, ground straps, and power 
cables. The FA727 Control Uiit can be installed into 
either the BJ701 Module Drive Cabinet or the BU2Bl 
Mass-Storage Cabinet. Figures 10-11 through 10-14 show 
the cabinets as they appear before and after the 
installation. They indicate the parts that have to be 
removed before the controller can be installed. 

tLOCATED AT EACH CORNER OF FRAME 

1887 

tREMOVED ANO NOT REPLACED 
ttusEO ON THE CONTROLLER FRONT DOOR 

1888 

I 

I 

Figure 10-11. Module Drive Cabinet 
Before Controller Installation 

® 
I 

I 

Figure 10-10. Leveling Legs 
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tREPLACED AFTER CONTROLLER INSTALLATION 
ttnEMOVED AND NOT REPLACED 

11!'9 

Figure 10-12. BU281 Mass-Storage Cabinet 
Before Controller Installation 

t REUSED AFTER REMOVING FROM OLD FRONT DOOR 

1890 

io~12 

Figure 10-13. BJ701 Module Drive 
Controller Installation 

1891 
~IA FILTER PLENUM 

Figure 10-14. BU281 Mass-Storage Cabinet 
After Controller Installation 

Cabinet Pr~paration 

BJ701 Module Drive Cabinet 

1. Open the iear door of the drive cabinet. 

2. Remove the front door of the drive cabinet as follows: 

a. Remove the ground strap (refer to figure 10-11). 
Save the strap and the attaching hardware for use 
later during the installation procedure. 

b. Remove the door by lifting out the release pin 
(figure 10-11), then slip the door off the upper 
hinge. Save the releasing pin for use when 
installing the controller. 

c. Remove the upper hinge from the cabinet (refer 
to figure 10-11). 

3. Remove the front door latch (refer to figure 10-11). 

4. Remove the right side panel as follows: 

a. Remove the ground strap. 

b. Loosen the two quarter-turn fasteners, and pull 
the side panel off. 

5. Remove the left side panel following the same 
procedure as in step 4. 
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BU281 Mass-Storage Cabinet 

The BU281 Mass-Storage Cabinet side panels are attached 
to the frame by a combination of metal upper hooks and 
two captive screws (figure 10-15). The rear panel is 
attached to the frame by a combination of metal upper 
hooks and two captive screws (figure 10-16). The front 
panel is held in place by four screws. To remove and 
replace the side panels, perform the following: 

1. Loosen the captive screws until the bottom of the 
panel is loose. 

2. Remove the right side panel as follows: 

a. Extend the bottom of the panel outward 
approximately 30 degrees. 

b. Lift l4> to free the top edge from the hook 
brackets. 

J. Remove the left side panel following the same 
proceclJre as in step 2. 

4. Remove the rear panel as follows: 

a. Loosen the captive screws until the bottom of the 
panel is loose. 

b. Extend the bottom of the panel outward 
approximately JO degrees. 

c. Li ft up to free the top edge from the hook 
brackets. 

5. To replace the side and rear panels, perform steps 1 
through 4 in reverse order. 

6. To prepare this cabinet for the controller installation, 
remove the center panel as follows, discarding after 
removal: 

a. Remove the mounting screws and stand-offs. 

7. Remove the air filter assembly located on the front of 
the cabinet by lifting up approximately one-fourth 
inch and pulling outward to clear the shoulder screws. 

B. To replace the air filter assembly, perform step 7 in 
reverse order. 

96768360 AE 

HOOKED UPPER-. 
EDGE OF PANEL 

+--FRAME 

1893 

Figure 10-15. BU281 Mass-Storage Cabinet 
Side Cover Attaching Detail 

HOOKED UPPER 
EDGE OF PANEL 

FRAME 

CAPTIVE 
SCREWS 

Figure 10-16. BU281 Mass-Storage Cabinet 
Rear Panel Attaching Detail 
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CONTROLLER MOUNTING 

CAUTION 

Block the casters on the drive cabinet 
so it does not move during controller 
installation. 

Install the controller in either the BJ701 Module Drive 
Cabinet or the BU2Bl Mass-Storage Cabinet as follows: 

1. Position the controller so it 'is directly in front of the 
device cabinet, as shown in figures 10-17 or 10-18. 

2. Remove the screws securing the controller to the 
installation platform (refer to figure 10-17 or 10-18). 

WARNING 

Be certain to give proper support to 
the controller when extending the 
logic chassis and power supply 
(step 3). The weight may be shifted to 
the front end of the controller, thus 
giving it a tendency to topple if not 
supported and causing injury to 
personnel and damage to the unit. 

CONTROLLER WITH 
LOGIC CHASSIS AND 
POWER SUPPLY 

EXTENDED~ 

FRONT ..,_ 

SCREWS 

3. Extend the controller logic chassis and power supply 
until the spring catches· snap into the holes in . the 
slides (refer to figure 10-17 or 10-18). This allows the 
controller to slide into the drive cabinet. 

4. Position the power cable as shown in figure 10-17 or 
10-18. 

5. Raise the rear of the controller, and slide it into the 
1/0 ·frame mounting brackets. Push the controller into 
the cabinet until the 1/0 frame mounting ears contact 
the front of the frame (refer to figure 10-19). 

6. Slide the logic chassis and power supply in far enough 
to ensure that the controller is resting securely on the 
1/0 frame mounting brackets but not so far as to 
interfere with the installation of the screws in step 7. 

NOTE 

Do not tighten the screws installed 
during the following two steps until 
the controller has been aligned 
properly (step 9). 

REAR --.. 
DRIVE (FRONT DOOR AND SIDE 
PANELS REMOVED. REAR 
DOOR OPEN) 

POWER 
CABLE~ , ~~==-~\-~ 

CONTROLLER 1/0 FRAME 
INSTALLATION MOUNTING 
PLATFORM BRACKETS 

1895 

Figure 10-17. BJ701 Module Drive Cabinet Installation Orientation 
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CONTROLLER WITH 
LOGIC CHASSIS AND 
POWER SUPPL V 

FRONT 
.--

REAR __..,.. 

CABINET (FRONT, REAR, AND 
SIDE PANELS REMOVED) 

EXTENDED~ SPRING 

t-----L---L-------~Zii~s 
POWER 
CABLE~ 

, 

1896" 

I 

u 1-=~~-~----.-..-1 
PACKAGING CONTROLLER 1/0 FRAME 

INSTALLATION MOUNTING 
PLATFORM BRACKETS 

Figure 10-18. BU281 Mass-Storage Cabinet Installation Orientation 

1/0 FRAME 
MOUNTING 
EAR 

N0.10 \ 
NO. 10 WASHER 

LOCK \ 
WASHER----._ '#J'. 

ef. 

0765-1 
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PAN-tEAD 
SCREW 

' jl/ fl 
DRIVE ! 
FRAME I 
(FRONT) ----.i_ 1 

~I 
.-: ...... 

' FLAT-HEAD 
SCREW 

: I 
I J 

NQ10 . . 1 
LOCK WASHER '//NO. 10 

X 
WASHER 

\

cab ~:~~EE 
. : . (REARI 

' HEX-HEAD HEX-HEAD 
SCREW NU SCREW NUT 

. I 1/0 FRAME 
~ .~ MOUNTING 

~51" ~\' BRACKET 

1 \ "N0.10 
LATCH LOCK 
CATCH NO. 10 WASHER 

WASHER 

Figure 10-19. Controller Installation 
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7. Position the controller until the holes in the controller 
1/0 frame are aligned with the holes in the 1/0 frame 
mounting brackets. Install the screws, nuts, and 
washers (figure 10-19). 

8. Install the nut plates (figure 10-19), thus securing the 
front of the controller 1/0 frame. 

l\OTE 

Step 8 provides hardware installation 
procedures for the BJ701 Module 
Drive Cabinet. The BU281 Cabinet 
has latch strikes end shoulder screws 
already installed for controller 
installation. 

9. Ensure that the controller is resting approximately 
parallel with the front/rear axis of the drive cabinet; 
then tighten the screws installed during the preceding 
two steps. 

10. For the BJ701 only, install the front door latch catch 
(figure 10-19). Note that this is not the same latch 
catch removed in step 3 of BJ701 Module Drive 
Cabinet Preparation. 

11. Attach the upper door hinge (figure 10-19) to the 1/0 
frame. Note that this is not the same hinge removed 
in step 2 of BJ701 Module Drive Cabinet Preparation. 

NOTE 

It may be necessary to loosen the 
upper and lower hinges to perform 
step 12. 

12. Install the front door (using the release pin saved from 
step 2b of BJ701 Module Drive Cabinet Preparation) so 
that the lower edge of the door is aligned with the 
lower edge of the side panels. 

13. Attach the ground strap to the front door usin · the 
strap and hardware from step 2a of BJ701 M '•Jle 
Drive Cabinet Preparation. 
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POWER CHECKS 

These checks ensure that the control unit power supply 
circuits are providing the correct power for the fans and 
logic. 

1. Connect the power input cable to the site main power 
source. 

2. 

NOTE 

Refer to figure 10-4 while performing 
the following. 

Close the main power circuit breaker (AlCBl), end 
ensure that the following conditions exist. 

a. The fans are rotating. 

b. The POeYER ON indicator, located on the front 
panel, is illuminated. 

c. The +5 V indicators, located on the maintenance 
panel;- are illuminated. 

3. If no indicators are illuminated, press power reset 
circuit breakers A4CB1 and A4CB2. 

4. Check the +5 V as follows: 

a. Monitor pin 62A (of any card position) on the beck 
panel for +5.0 +0.05 V. If the voltage exceeds 
this tolerance, aajust it es instructed in step 4b. 

b. Adjust the +5 V adjust potentiometer on the +5 V 
regulator until the voltage is correct. 

5. Check the -5 V as follows: 

a. Monitor pin 02A (of any card position) on the back 
panel for -5.0 +0.05 V. If the voltage exceeds 
this tolerance, adjust it as instructed in step 5b. 

b. Adjust the -5 V adjust potentiometer on the -5 V 
regulator until the voltage is correct. 
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SIGNAL CABLING 

Each module drive ls connected to the module drive control 
unit via two cables. These are designated the A cable and 
the B cable. (Refer to table 10-1 for pin assignments). 

The B cable always connects directly to the control unit. 
However, If the subsystem Includes more than one drive, 

the A cables are daisy-chain connected as shown in 
figures 10-1 and 10-2. In this case, or:ily the A cable of the 
first drive in the chain connects directly to the control 
unit; the other A cables connect via the daisy chain. The 
last drive in the chain Is left with an extra A cable 
connector, which is terminated with the terminator 
supplied with the control unit. 

TABLE 10-1. MODULE DRIVE 1/0 CONNECTOR PIN AS~IGNMENTS 

Cable A (J3) Cable A (J3) (Contd) 

Pins Function Pins Function 

1,4 Tag gate out 34,37 Bus out bit 5 

2,5 Tag gate in 35,38 Bus out bit 6 

3,7 Bus in bit 1 36,39 Bus out bit 7 

8,12 Bus in bit 4 40,43 Not used 

10,13 Index 41,44 Not used 

11,14 Bus in bit 7 42,45 Bus in bit 0 

15,18 Bus in bit 2 46,49 Tag 1 (20) 

16,20 Bus in bit 5 48,51 Tag 2 (21) 

17,21 Bus in bit 3 52,55 Tag 3 (22) 

22,25 Module select hold 53,54 Not used 

23,26 Bus out bit 0 56 t~fttugh Not used 
73,76 

24,27 Bus out bit 1 
74,77 

28,31 Bus out bit 2 
75,78 

29,32 Bus out bit 3 
73 

30,33 Bus out bit 4 
76 

tJ4 installed on daisy-chain option 

ttShield ground 

tttApplies to the BJ701 only 

ttttApplies to the BJ402 only 

96768J60AE 

Sector 

Bus in bit 6 

Sequence Powertttt 

Sequence Powertttt 

Cab le B (J2,J4t) 

Pins Function 

A,B,C tt Read/write data 

H,J,E tt Write clock 

M,N,K Servo clock 

AA,CCtt Seek end 

BB,00 Module addressed 

EE,HH Interrupt 
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Signal Cable Installation 

Figure 10-20 illustrates the bus in and bus out interface 
cable connections between the module drive interface 
board and the control unit. To complete installation of the 
signal cables, proceed as follows. (Refer to figure 10-20): 

I 1. Connect the cable interface or adapter paddleboard to 
the processor backplane. Refer to section 1 for 
assigned slot position. Observe the starting and ending 
pin numbers on the cable interface or adapter 
paddleboard and ensure that the interface or adapter 
paddleboard is inserted over these pins on the 
backplane. 

I 

I 
2. 

3. 

Connect the module drive cables to the interface or 
adapter paddleboard by plugging the cable connector 
into the desired channel socket. 

Attach the signal cable shield to the processor cabinet 
at the bottom entry point. The necessary U-bolts are 
included with the cable assembly. More than one 
cable may occupy each U-bolt. 

4. Route the signal cable out of the cabinet through the 
bottom cable access point and along the floor to the 
rear of the cabinet. 

5. Continue routing the signal cable to its assigned 
peripheral and secure the cable to the peripheral 
connector. 

6. GB138-A controller interrupt connection is made at 
backplane pin 249 of the slot occupied by the 
controller. 

7. GB145-A controller interrupt is to be installed on J6-l 
of the paddleboard. (Ref er to section 20 to define 
interrupt assignment.) 

MODULE DRIVE SECTOR PLUG 

The number of sector pulses generated by the drive for 
each revolution of the disk pack depends on the 
configuration of its sector plug. This plug is installed on 
the logic backplane at card location A03, and its terminals 
have a one-to-one correspondence with the backplane pins. 
This means that terminal lA on the plug connects to pin lA 
on the back plane and so forth. 

The plug furnishes preset inputs to the drive's sector 
counter. The drive comes from the factory with its sector 
plug prewired for 64 sectors. If a different number of 
sectors is needed, the plug must be rewired. Refer to the 
hardware maintenance manual of the unit to be installed. 

MODULE DRIVE GROUNDING 

Each drive must be properly grounded to ensure safe and 
satisfactory operation. To be properly grounded, the drive 
must have two ground connections: a site ac power system 
safety ground and a system ground. Both of these are 
explained in the following text. 

Site Power System Safety Ground 

The site ac power system safety ground is provided by the 
green wire (or green with yellow stripes) in the ac power 
cord. This wire connects to the drive frame and goes 
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through the ac power cord to earth ground via the ac 
branch circuit supplying the drive. Also, all power 
receptacles in the vicinity of the drive must be at the same 
ground potential as the drive. 

System Ground 

The power system safety ground does not necessarily 
satisfy all system grounding requirements. Therefore, 
additional connections to earth ground are required to 
ensure proper drive and system operation. This is referred 
to as the system ground. The system ground can connect 
to earth using any of the following methods: 

• Floor grid (grounded) - The drives and controller are 
connected to a floor grid consisting of horizontal and 
vertical members which are mechanically secured and 
have ground straps or an equivalent joining them. The 
ground straps ensure a constant ground potential at all 
po_ints on the grid. This grid is located under a false 
floor and connects directly to earth ground. 

• Floor Grid (not grounded) - The drives and controller 
are connected to a floor grid that is isolated from 
earth ground. To ground the grid, the controller is 
connected to earth ground. 

NOTE 

The daisy chain method of grounding 
the system is not recommended in 
systems with more than ten separate 
equipments. 

• Daisy chain - Drive ground terminals are connected in 
a daisy chain to one another and then to the 
controller, which connects to earth ground. 

1/0 Cables· 

In laying out the site, consideration must be given to the 
routing of 1/0 cables. The drive connects to the controller 
via two 1/0 cables which are designated as the A cable and 
the B cable. 

The 1/0 cables connect to the controller in a daisy-chain 
configuration. Figures 10-1 and 10-2 show this 
configuration. 

The daisy-chain configuration requires that the B cable go 
directly from each drive to the controller. However, only 
the first drive in the chain requires an A cable directly to 
the controller. The others are connected via the daisy 
chain. In the daisy-chain configuration, only the last drive 
in the chain has an A cable terminator assembly. 

Both the 1/0 cables and terminators are provided with each 
drive and control unit. Table 10-2 lists the part numbers 
of the terminators and the various available lengths of 1/0 
cables. Tables 10-3 and 10-4 list the pin assignments ·for 
the 1/0 connectors. 
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PIN 51 

PIN 102 

PIN 302 

I 

PROCESSOR CABINET 

96743750 OR 96720677 OR 96870930t BUS IN . 
96743753 OR 96720678 OR 96870935t BUS OUT~ 

GB145 OR VA123-B 

PADDLE 
BOARD 

96870430 

SINGLE-CPU 
BUS IN CABLE 

DUAL-CPU 
BUS IN CABLE 

EXTERNAL 
AUTO LOAD 
INTERRUPT 

SINGLE-CPU 
BUS OUT CABLE 

DUAL-CPU 
I P3 BUS OUT CABLE 
I 

GB138 
PIN 201 .........._ ~:;:::::====:::===:::::;=i'I 

PIN 1 ~ 
~ 

' I I 
I 
I 
I 
I 
I 
I 

J02 

BJ 
J04 

L~>-~~~~~~~--
PIN 242 

PIN 42 BUSIN 

PIN 249 INTERRUPT 

BUS OUT 

J02, J04 
ACCOMMODATE 
CABLES FOR 
DUAL-CPU 
OPERATION 

ACCOMMODATE 
CABLES FOR 
DUAL-CPU 
OPERATION 

(REFER TO SECTION 1 FOR BACKPLANE SLOT ASSIGNMENT.) 

tMEETS FCC EMI REQUIREMENTS 

CONTROL UNIT 

DDDDDDDDDDD 
A ~~ 

0390-3 Figure 10-20. CYBER 18 Module Drive Signal and Power Connections 
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TABLE 10-2. MODULE DRIVE I/O CABLE INSTALLATION ACCESSORIES 

Cable Type and Part Numbert 
Cable 
Length A Cable A Cable B Cable B Cable 

(Unshielded) (Shielded) (Unshielded) (Shielded) 

9 in (228.6 mm) 77569700 

4 ft (1.22 M) 77569701 

5 ft (1.53 M) 77569702 ~~ 75241300 47201700 

6 ft (1.83 M) 40020500 

8 ft (2.44 M) 40020504 

10 ft (3.05 M) 40020505 77559703...- 75241301 47201701 

15 ft (4.58 M) 40020507 77569704 75241302 47201702 

20 ft (6.10 M) 40020508 77569705 75241303 47201703 

25 ft (7.63 M) 40020501 77569706 75241313 47201713 

30 ft (9.16 M) 40020509 77569707 75241304 .47201704 

35 ft (10.7 M) 77569708 75241314 47201714 

40 ft (12.2 M) 40020510 77569709 75241305 47201705 

45 ft (13.8 M) 77569710 75241315 47201715 

50 ft (15.3 M) 40020502 77569711 75241306 47201706 

55 ft (16.8 M) 77569712 75241316 47201716 

60 ft (18.3 M) 40020511 77569713 75241307 47201707 

65 ft (19.9 M) 75241317 47201717 

70 ft (21.4 M) 40020512 77569714 75241308 47201708 

75 ft (22.9 M) 75241309 47201709 

80 ft (24.5 M) 40020513 77569715 75241310 47201710 

90 ft (27.5 M) 40020514 77569716 75241311 47201711 

100 ft (30.5 M) 40020515 77569717 75241312 47201712 

tThe I/O plug terminator part number is 40067207. 
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TABLE 10-3. MODULE DRIVE A CABLE 1/0 CONNECTOR PIN ASSIGNMENTS 

Pinst J3, J4 Functions Pins t J3, J4 Functions Pinst J3, J4 Functions 

22,25 Drive select hold 74,77 Sector 40,43 Spare 

1, 4 Tag gate out 10,13 Index 41,44 Spare 

46,49 Tag 20 2, 5 Tag gate in 47,50 Spare 

48,51 Tag 21 42,45 Bus in bit 0 53,56 Spare 

52,55 Tag 22 3, 7 Bus in bit 1 54,57 Spare 

23,26 Bus out bit 0 15,18 Bus in bit 2 58,62 Spare 

24,27 Bus out bit 1 17,21 Bus in bit 3 59,63 Spare 

28,31 Bus out bit 2 8 ,12 Bus in bit 4 60,64 Spare 

29,32 Bus out bit 3 16,20 Bus in bit 5 65,70 Spare 

30,33 Bus out bit 4 75,78 Bus in bit 6 66,71 Spare 

34,37 Bus out bit 5 11,14 Bus in bit 7 67,72 Spare 

35,38 Bus out bit 6 73 Sequence power 80 GNDtt 

36,39 Bus out bit 7 76 Sequence power 

t110 connector pins without corresponding wires in cable are not listed. (Exceptions are noted.) 

ttAvailable at 1/0 connector but does not have corresponding wire in cable. 

TABLE 10-4. MODULE DRIVE B CABLE 1/0 CONNECTOR PIN ASSIGNMENTS 

Pins t J2 Functions Pinst J2 Functions Pinst J2 Functions 

A,B Read/write data K Servo clock shield EE,HH Interrupt 

D Read/write data shield w,x Read c 1 ock tt u,v Spare 

H,J Write clock y Read clock shieldtt T Spare 

E Write clock shield M,CC Seek end FF,JJ Spare 

M,N Servo clock BB,DD Module address ,... -5 V for testerttt 

tl/0 connector pins without corresponding wires in cable are not listed. (Exceptions are noted.) 

ttApplicable only to drives with RD PLO/DATA SEPARATOR option. 

tttAvailable at 1/0 connector but does not have correponding wire in cable. 

96768360AE 10-Zl 



INSTALLATION 

The following procedures describe the actual installation of 
the BJ402 and BJ701 module drives. These procedures 
assume that the requirements previously discussed have 
been met. 

All procedures are listed below and, in general, should be 
considered in the order they are presented. However, this 
order may have to be varied somewhat to meet the 
requirements of specific installations. 

• Preinstallation inspection 

e Ground strap installation 

• Power cable routing 

• 1/0 cable installation 

Preinstallation Inspection 

Perform the following inspection prior to installing the 
drive. 

l. Inspect the drive for possible shipping damage. Any 
claim for this type of damage should be filed promptly 
with the transporter involved. If a claim is filed, save 
the original shipping materials. 

2. Verify that all logic cards are firmly seated in the 
logic chassis and power supply. 

3. Verify that all connectors are firmly seated. 

4. Verify that the control panel is firmly seated in the 
shroud. 

5. Verify that all cabling is intact and that there are no 
·broken or damaged wires. 

6. Check the entire drive for the presence of foreign 
material that might cause an electrical short. 

7. Check the actuator and pack area for the presence of 
material that might obstruct movement of carriage 
and heads. 

MODULE 
DRIVE 
(UNITO) 

CONT RO Lt 
UNIT 

EARTH GROUND 

MODULE 
DRIVE 
(UNIT 1) 

GROUND 

tTHE CONTROL UNIT CANNOT BE INSTALLED IN ·A BJ402 

~ 

Grounding 

The following procedures describe the previously discussed 
methods of grounding the drive. 

Drive-to-Floor Grid Grounding 

If a floor grid is available (either grounded or ungrounded), 
each drive is individually connected to the floor grid as 
follows. (Refer to figure 10-21 for a grounding illustration 
and to table 10-5 for grounding accessories). 

TABLE 10-5. GROUNDING ACCESSORIES 

Part Part Number 

Flat braided shielding 93267009, 
50 ft (15.2 M) 

Terminal lug 40125601 

Lock washer, external tooth, 10126403 
no. 10 

Screw, cross recessed, pan 17901524 
head, 10-32xl/2 

1. Crimp and solder a terminal lug to one end of a length 
of flat braided shielding. 

2. Connect the terminal lug to the ac terminal of the 
grounding block (refer to figure 10-22). 

3. Route the free end of the braid strap through the 1/0 
cable guide and into the cutout in the floor. 

MODULE 
DRIVE 
(UNIT2) 

GROUND 

MODULE 
DRIVE 
(UNITn) 

GROUND 

Figure 10-21. Floor Grid System Grounding 
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FRAME 

JUMPERtt 

t APPLICABLE ONLY WHEN DRIVE HAS ISOLATED AC AND DC GROUNDS (JUMPER IS REMOVED) 

tt JUMPER IS REMOVED TO ISOLATE AC AND DC GROUNDS 
1902 

Figure 10-22. BJ402 Module Drive Grounding Block 

96768360 AE 10-23 



4. Cut the strap to the proper length; attach the terminal 
lug to the free end, as done in step 2. 

5. Drill an 11/32-inch (8. 7-millimeter) hole in the floor 
grid. 

6. Secure a terminal lug to the grid using a 10-32xl/2 
screw and a number 10 external tooth lockwasher. 

7. If the grid is not connected directly to the earth 
ground, connect it to the earth ground via the 
controller. 

NOTE 

The system ground must connect both 
the drive de {logic) and ac (frame~ 
ground to earth. Jn most installations, 
the drives ac and de grounds are tied 
together by a jumper wire (refer to 
figure 10-22); only one system ground 
connection is required. However, 
some installations may require the ·ac 
and de grounds to be isolated. Jn these 
cases, the jumper must be removed 
and both ac and de grounds must 
connect to earth via separate system 
ground connections. Perform steps B 
and 9 only if the drive is to have 
isolated ac and de grounds. 

8. Remove the jumper wire between the ac and de 
portions of the grounding block (figure 10-22). 

9. Perform steps l through 6. Yttlen performing step 2, 
connect the ground strap to the de terminal of the 
grounding block instead of the ac terminal. 

CONTROLLER 

1903 

DC AC 

EARTH 
GROUND 

DRIVE 

DC AC 

Daisy-Chain Grounding 

If a floor grid is not available, all drives must be connected 
to the controller in a daisy-chain grounding configuration 
(refer to figure 10-23). The controller then must be 
connected to earth ground. 'Mien connected in this 
configuration, the drive must have a common ac and de 
ground. Therefore, the jumper on the grounding block must 
be connected (figure 10-22). The following describes this 
procedure (refer to table 10-5 for grounding accessories): 

1. Cut lengths of flat braided shielding to the lengths 
required to go from drive to drive, from the last drive 
in the chain to the controller, and from the controller 
to earth ground. 

2. Crimp and solder a terminal lug to the ends of each 
strap. 

3. Connect two straps to an ac terminal of the grounding 
block; then route the straps through the l/O cable 
guide, and connect one strap to each of the two 
closest drives. 

4. Ensure that the following conditions exist: 

a. All drives and the controller are connected in a 
daisy chain. 

b. The drive closest to the controller is connected to 
the controller. 

c. The controller is connected to earth ground. 

DRIVE 

DC AC 

Figure 10-23. Daisy-Chain System Grounding 
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Power Cable Routing 

BJ402 Utit 

The drive's power cable is routed and connected as follows 
(refer to figure 10-24). 

1. Remove the two screws securing the cable guide to 
the frame, and remove the cable guide. 

WARNING 

Ensure that the MAIN AC circuit 
breaker is set to the off position when 
connecting the power cable. 

2. Route the power cable through the cable guide, and 
connect it to the power receptacle. 

3. Position the cable guide on the frame, and secure it 
with the two screws. 

4. Connect the support spring to the power cable. 

5. Connect the power cord connector to the site power 
source connection. 

1904 
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CABLE GUIDE 

Figure 10-24. BJ402 Module Drive 
Power Cable Routing 

BJ701 Unit 

The power cable for the BJ701 is routed out of the drive 
cabinet as shown in figure 10-25. 

1/0 Cable Installation 

BJ402 Unit 

This procedure describes the installation of drive I/O 
cables and terminators. It assumes that the person 
performing the installation is familiar with the information 
presented in I/O Cables earlier in this section. 

1. Remove power from the drive by setting the MAIN AC 
circuit breaker to the off position. 

2. Remove the left side panel. 

3. Remove the two screws securing the I/O cable guide 
(figures 10-26), and remove the guide. 

4. 

NOTE 

All cables installed in the following 
steps are routed through the 1/0 cable 
cutout (the opening left by the 
removal of cable guide). Also, some 
systems may require that specific 
connectors on the .controller relate to 
speci fie physical drives. Consult the 
controller manual for information 
relating to 1/0 connections. 

Connect the B cable between the controller and drive 
connector J2. 

NOTE 

Steps 5 through 9 apply only to 
systems using a daisy-chain I/O 
cabling configuration. 

10-25 



10-26 

tREPLACED BY TERMINATOR IF IT IS LAST DRIVE IN DAISY CHAIN • . ,. 

GROUND 
14---------:-:~"":":--:---o STRAP 

POWER 
CABLE 

f"igure 10-25. BJ701 Basic Cable Routing with Drawer Mount 
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REAR DOOR 

tTHE J4 CABLE IS REPLACED BY A TERMINATOR IF IT IS STAR CONNECTED OR THE LAST 
DRIVE IN THE DAISY CHAIN. 

1905 

Figure 10-26. BJ402 Module Drive 1/0 Signal Cable Routing 

5. Connect the A cable from the controller or connector 
J4 on the upstream drive (the drive that is closer to 
the controller on a daisy chain) to drive connector J3. 

NOTE 

If the drive is not the last in a daisy 
chain, perform step 6. If the drive is 
the last in a daisy chain, perform 
step 7. 

6. Connect another A cable from drive connector J4 to 
down-stream drive connector J3. Return to step 7. 

7. Install the terminator on J4. 

8. Replace the I/O cable guide, ensuring that the cables 
are routed as shown in figure 10-26. 

9. Replace the left side panel. 

96768360 AE 

BJ701 Unit 

1. Open the drive top cover (refer to figure 10-27) 

2. Install the A and B cable to the drive (mounted above 
the controller) as shown in figures 10-25 and 10-27. 

3. Closf.: the drive cover. 

INITIAL CHECKOUT AND STARTUP 

This procedure assumes that all preceding procedures have 
been completed. Before performing this procedure, 
become familiar with all preventive maintenance 
procedures, safety precautions, maintenance preliminary 
conditions, and all operating instructions in the hardware 
reference manual. 

1. Set the ac and de power circuit breakers to OFF. 

2. Remove dust or dirt from the interior of the shroud 
and cabinet per the Clean Shroud and Spindle 
procedure in the hardware maintenance manual. 
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B CABLEStt 

no o ob o o o' 

BUSIN 
CABLE 

TOP COVER 

FRONT 

J4 c::::::J 
J3 c::::::::J J2 c:::::J 

DRIVE 

CONTROLLER 

.A~""-----..;;;;;;::s:::ti- A AND B 
CABLEStt 

POWER CABLE 

POWER CABLE, B CABLES TO OTHER DRIVES, AND 
BUS IN/BUS OUT CABLES TO THE DRIVE ADAPTER 

tNOTE THAT THE A CABLE SHOULD BE PLUGGED INTO THE CONTROLLER FIRST TO ENSURE 
PROPER ORIENTATION AT THE DRIVE 1/0 PANEL. . 

ttTHESE CABLES HAVE RIGHT ANGLE CONNECTORS. 

0387-2 

Figure 10-27. BJ701 Module Drive 1/0 Signal Cable Routing 

3. Open the cabinet top cover. 

4. Remove the logic chassis card cover. 

5. Verify that all logic chassis cards are firmly seated in 
their connectors. 

6. Install the logic chassis card cover. 

7. Verify that the drive is connected to the external 
power source and that the external circuit break~r (if 
any) is ON. 

8. Tum on the ac circuit breaker. The main blower 
motor then starts. 

10-28 

9. Set the front panel start switch to OFF. 

10. Open the top cover from the rear. 

11. Remove the black voice coil wire. 

12. Turn on the POWER SUPPLY circuit breaker. The 
logic fan starts. 

13. Install a clean scratch pack as directed in the 
applicable procedure in the module drive hardware 
reference manual. 
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14. Press the ST ART switch. Observe the following: 

a. The start indicator illuminates. 

b. The spindle motor starts. 

Purge the unit in this mode for 10 minutes. 

15. Stop the unit, and tum off the power supply circuit 
breaker. 

16. Replace the voice coil wire. 

17. Turn on the power supply circuit breaker. 

18. Press the START switch. Observe the following: 

a. The START indicator illuminates. 

b. The spindle motor starts. 

c. The heads load. 

CAUTION 

If the FAULT indicator illuminates, 
power-down the unit and have a 
qualified customer engineer inspect 
the heads and the disk pack for 
damage. 

DIAGNOSTIC TESTING 

Perform the manual operating and ·diagnostic checks in 
accordance with the diagnostic decision logic tables 
described in the system hardware maintenance manual. 

NOTE 

The diagnostic tests and routines 
described in the system hardware 
maintenance manual can be performed 
only after the console display, processor, 
and flexible disk drive or tape cassette 
(diagnostic load device) installations 
have been completed. 

Perform the head arm alignment if necessary according to 
the field repair guide using the ODS utility, SMDUT. 

BZ403 MINI-MODULE DRIVE 
The BZ403 Mini-Module Drive is a peripheral storage 
device that has a fixed rotating disk with both moving and 
fixed head capability. The moving head storage has 
formatted capacity of 15.7 million bytes, and the fixed 
head storage has a formated capacity of 589K bytes. The 
unit comes with the capacity to mount into a 19-inch 
(483-millimeter) rack (figure 10-28); but it may be housed 
in a tabletop-height cabinet (figure 10-29), which may also 
contain the control unit (figure 10-30). 

Figure 10-28. BZ40J Mini-Module Drive 
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I I CENTER PANEL 

1908 

Figure 10-29. BU281 Mass-Storage Cabinet with Mini-Module Drive Installed 

The mini-module drive is designed to function as a small, 
independent memory system or as part of a disk memory 
subsystem. 'Mien connected in a daisy-chain string, the 
first drive in the string provides the controller and 
sequence power functions (that is, it must interface totally 
with the storage control unit). All signal cables enter the 
first drive and are daisy chained to the remaining drives. 
Power is supplied to each drive and is not daisy chained. 
The power-sequence control signals are daisy chained from 
one drive to the next. 

UNPACKAGING 

1. Open the package, and save all the packaging material. 

2. If the mini-module drive unit has a slide mount option, 
remove the packages containing the two slide mounts. 

3. Remove the drive belt from the plastic bag. 

4. Remove the plastic dust cover from around the 
mini-module drive unit. 

10-30 

5. Check all Items against the shipping bill for the 
equipment and hardware required to complete the 
installation. Discrepancies, missing items, damaged 
equipment, and so forth, should be reported to the 
CDC account sales representative responsible for the 
equipment. 

After removing the shipping packaging according to the 
unpackaging instructions provided with the unit, inspect for 
shipping damage and perform the final unpackaging 
procedures. Most packaging materials can be reused if it is 
necessary to reship the drive at some future date. To 
obtain packaging instructions, contact the packaging 
engineer at the following address: 

Packaging Engineer, Material Services Dept. 
Normandale Division, MPI 
7801 Computer Ave. 
Minneapolis, MN 55435 

'Mien ordering packaging instructions, specify the exact 
equipment number and series code of the drive as shown on 
the equipment identification label. 
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Figure 10-30. BU281 Mass-Storage Cabinet with 
Mini-Module Drive and Control Unit Installed 

INSPECTION 

Wiile performing the installation procedures, inspect all 
components of the unit for possible shipping damage. All 
claims for this type of damage should be filed with the 
carrier involved. 

INSTALLATION 

The mini-module drive can be slide-mounted onto a 19-inch 
(483-millimeter) rack. The slide is available as an option 
and is furnished upon customer request. Figure 10-31 
shows the BU281 Mass-Storage Cabinet 19-inch 
(483-millimeter) rack with the mini-module drive installed 
using the necessary hardware. Figure 10-32 shows the 
mounting hardware for the mini-module drive. 
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Mounting Rack 

NOTE 

Two people are required to perform step 
5 of the following procedure. 

l. Disassemble the j-bracket and the slide assembly, 
which come assembled together. See figure 10-32. 

a. Loosen the slide bracket catch. 

b. Extend the slide and j-bracket. 

c. Slide the j-bracket forward and out from under 
j-bracket catch on the slide assembly. 

2. Mount the j-brackets onto the mini-module drive 
cabinet using four screws for each bracket, as shown 
in figure 10-32. 

3. Mount the slide assembly to the 19-inch 
(483-millimeter) slide mounting brackets with four 
screws for each side of the rack, ensuring that both 
slide assemblies are. mounted at the same level in the 
rack. 

4. Install two latch brackets onto the 19-inch 
(483-millimeter) rack on each side of the mini-module 
drive and above the slide assembly. Allow enough 
space above the slide assembly for the slide action to 
clear the latch bracket. 

5. Extend the slide assembly full length and place the 
mini-module drive with j-brackets onto the slide 
assembly, ensuring that the j-brackets fit under the 
j-bracket catches at the rear of the slide assemblies. 

6. Tighten the slide bracket catches at the front of the 
j-bracket to hold the slide assembly in place. 

7. At the bottom of the drive, loosen the three 
Phillips-head screws and remove one screw at the back 
of the cover. Slide the cover so that the three 
Phillips-head screws fall through the cover slots. 
Remove the bottom cover by dropping it straight down 
(figure 10-33). 

8. At thl: top of the drive, take out the ten socket-head 
screws and remove the top cover (figure 10-33). 

9. Unlock the drive motor by removing the Phillips-head 
screw at the side of the motor. Allow the motor to 
slide to the rear of the drive. 
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Figure 10-31. Mini-Module Drive Space Requirements 

10-32 

10.2 IN. 
(259.0MM) 
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Figure 10-32. Mini-Module Drive Installation 

96768360 AE 
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10-34 
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Figure 10-33. Final Assembly 
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10. Remove the drive belt from a plastic bag, and perform 
the belt installation procedure as follows: 

a. Force the drive motor pulley toward the spindle 
pully to loosen the belt tension (figure 10-34). 

b. Place the drive belt over the drive motor pulley 
with the smooth side of the belt toward the pulley. 

c. Force the drive motor pulley toward the spindle 
pulley until the drive belt can be placed around 
the spindle pulley. Align the drive belt in the 
center of both pulleys, and release the force. 

1914 

11. Unlock the actuator by placing the rotary positioner 
arm lock actuator on the underside of the mini-module 
drive in the off position (figure 10-35). 

12. Unlock the spindle by loosening two Phillips-head 
screws on the spindle Jock and ground spring on the 
underside of the mini-module drive (figure 10-35). 
Slide the spindle lock and ground spring back as far as 
it will go and still allow the ground spring cup to rest 
in the middle of the spindle shaft. 

13. Tighten the two Phillips-head screws to hold the 
spindle lock and ground spring in position. 

PHILLIPS-HEAD 
SCREWS 

Figure 10-34. Drive Belt Location 
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Figure 10-35. 
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14. Replace the bottom cover. 

15. Remove the two cable mounts, one at the rear of the 
logic chassis and the other at the rear panel of the 
mini-module drive (figure 10-36). 

16. Attach the 1/0 adapter cables as follows: 

a. Connect J2 of the FAX card assembly to J2 of 
the cable and plate assembly. 

b. Connect JJ of the FAX card assembly to JJ of 
the cable and plate assembly. 

c. Connect J4 of the FAX card assembly to J4 of 
the cable and plate assembly. 

17. Place the 1/0 adapter cables in position, and replace 
two cable mounts to hold the cables down as shown in 
figure 10-36. 

18. Replace the top cover. 

System Grounding 

The controller and its attached mini-module drives must be 
connected to earth ground. The permissible grounding 
schemes listed in preferred order are as follows: 

1. The controller and mini-module drives are connected 
to a qualified site floor ground. A qualified ground 
consists of a floor grid where the horizontal and 
vertical members of the grid are mechanically secure 
and have ground straps or an equivalent joining them 
to assure a constant ground potential. In tum, the grid 
must be connected to earth ground. An alternate 
qualified floor ground is a grounding grid or grounding 
bus system provided under a false floor. 

96768360 AE. 

2. The controller and mini-module drives are connected 
to an otherwise qualified floor grid, except that the 
floor grid is isolated from earth ground. In this case, 
the controller is then connected to the earth ground 
system. 

J. No site floor grid is available. The controller and 
mini-module drives are connected to each other in a 
daisy-chain configuration, with the controller 
connected to earth ground. 

Floor Grid Available 

If a floor grid is available, each drive is to be individually 
connected to the floor grid. Ground each drive as follows. 

NOTE 

The system ground must connect both 
the drive's de logic and ac frame ground 
to earth. In the mini-module drive, the 
ac and de grounds are tied together by 
the drive frame; the isolation of ac and 
de is not available. 

The frame grounding terminal i~ located at the rear of the 
drive, to the right of the power distribution box, and 
consists of a screw and two lock washers attached to the 
drive frame. 

1. Crimp and solder a terminal lug to one end of a 
predetermined length of flat braided shielding. This 
makes up one end of the grounding strap. See 
table 10-5 for grounding accessories. 

2. Remove the grounding screw and two washers at the 
rear of the drive. 
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Figure ln-36. Adapter Cable Attachment 
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3. Place the ground strap lug between the washers, and 
attach it onto the drive frame." 

4. Route the free end of the braided ground strap through 
the floor cutout. 

5. Cut the braided ground strap to the proper length, and 
attach the terminal lug to the free end as in step 1. 

6. Drill an 11/32-inch (8.7-millimeter) hole in the floor 
grid. 

7. Secure the terminal lug to the floor grid using a screw, 
lock washer and nut. The lock washer goes between 
the terminal lug and the floor grid. See table 10-5 for 
grounding accessories. 

Floor Grid Not Available 

If a floor grid is not available, all of the mini-module 
drives must be connected to the controller in a daisy-chain 
grounding configuration. In turn, the controller must be 
connected to earth ground. See figure 10-23 for the 
ground configuration. 

The ground connections are via flat braided straps. Cut 
the straps to the lengths required for drive to drive, drive 
to controller, and controller to earth ground. Crimp and 
solder a terminal lug to the end of each strap. Refer to 
table 10-5 for grounding accessories. 

Earth ground at the site may be available at the main 
power distribution panel (if it is connected to building 
ground) at the steel plate in contact with the masonry 
below the panel (if the panel is not connected to earth 
ground), or to an earth ground bus. Connect one end of a 
prepared ground strap to the available ground. Connect 
the remaining grounds as follows. 
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NOTE 

The frame grounding terminal is located 
at the rear of the drive, to the right of 
the power distribution box, and consists 
of a screw and two lock washers 
attached to the drive frame. 

1. Attach the ground strap to the above-mentioned screw 
at the rear of each drive. Place one lock washer 
beneath each terminal lug. One ground strap goes to 
each of the two closest drives. Tighten the screw. 

2. Repeat step 1 for the remaining drives. The drive 
closest to the controller is to be connected to the 
controller ground. See figure 10-23 for the ground 
configuration. 

System Cabling 

1/0 Cabling 

Each mini-module drive connects to the controller via two 
1/0 cables, which are designated the A cable and the B 
cable. 

The B cable (J2) always connects directly to the 
controller. However, if more than one drive is involved in 
the system, the A cable (J3) is daisy-chain connected. 

'Mien in a daisy-chain configuration, the drives are 
connected as shown in figures 10-1 and 10-2. Only the A 
cable (J3) of the first drive in the chain connects directly 
to the controller; the others connect (J4) to (J3) in a daisy 
chain. The last drive in the chain is left with an extra A 
cable connector (J4), which is terminated. 

The A cable is indicated in figure 10-37, which provides 
the signal names, jack, and pin numbers. Figure 10-38 
shows the B cable interface. The following text provides 
the physical and electrical characteristics of both 1/0 
cables A and 8. Both cables are of a round construction 
and plug into the cable adapter plate. Table 10-2 lists the 
available part numbers and cable lengths. Figure 10-39 
shows a possible method of routing the cables within the 
rack. A sufficient amount of 1/0 adapter cables must be 
allowed to fully extend the mini-module drive unit. 
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CONTROLLER 
LOW HI DRIVE 

DRIVE SELECT HOLD 22, 25 .. , ...... ... A 
TAG GATE OUT 1, 4 ..... CABLE 

TAG 20 46, 49 
-..... J3 
..... 

TAG 21 48, 51 
~ 

_... 
TAG 22 52, 

-...-
55 _.. 

BUS OUT 0 23, 26 
-...i 
_... --BUS OUT 1 24, 27 ..... 13 

BUS OUT 2 28, 31 --
r 

LINES __.. 
BUS OUT 3 29, 32 _... 

-.. 
BUS OUT 4 30, 33 _... --34,3 37 BUS OUT 5 __.. 

--... 
BUS OUT 6 35, 38 ..... 
BUS OUT 7 36, 39 - I _... --SECTOR - 74, 77 DAISY CHAINED ... 
INDEX 10, 13 

~ 
TAG GATE IN 

i-_ 2, 5 
....-

BUS IN 0 ... 42, 45 
...-

i..._ BUS IN 1 3, 7 .... 
i..._ BUS IN 2 15, 18 11 ..-

BUS IN 3 LINES - 17, 21 

-- BUS IN 4 8, 12 .....-
......_ BUS IN 5 16, 20 

I .....-
..... BUS IN 6 75, 78 ... I 
L... BUS IN 7 11, 14 I ..... 

SEQUENCE POWER PICK, HOLD 73, 76 ....... --.. 
SPARE 40, 43 

SPARE 41, 44 

SPARE 47, 50 

SPARE 53, 56 

SPARE 54, 57 

SPARE 58, 62 
.. 

SPARE 59, 63 

SPARE 60, 64 

SPARE 65, 70 

SPARE 66, 71 

SPARE 67, 72 

(NOT IN CABLE! 79 

(NOT IN CABLE) GND 80 

(NOT IN CABLE) 82 
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Figure 10-J7. A Cable Interface 
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CONTROLLER 

READ/WRITE DATA 

READ/WRITE DATA SHIELD 

WRITE CLOCK 

WRITE CLOCK SHIELD 

SERVO CLOCK 

SERVO CLOCK SHIELD 

SPARE 

SPARE 

READ CLOCK 

READ CLOCK SHIELD , 

SEEK END 

MODULE ADDRESS 

SPARE 

SPARE 

SPARE 

INTERRUPT 

SPARE (RESERVED) 

~
NOT GATED BY UNIT SELECT , 
OPTIONAL AND NOT GATED BY UNIT SELECT 
NOT IN CABLE 
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A,Bt 

D 

H,J t 

E 

M,Nt 

K 

U,V 

T 

w.xtt 

vtt 
AA,CC t 

BB, DD t 

LL, NN_ttt_ 

MM, c, FI L, Z, K K..!tt 

P, R, sttt 

EE,HH 

FF,JJ 

Figure 10-38. B Cable Interface 

Figure 10-39. Typical Cable Routing 

DRIVE 
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BU281 Mass-Storage Cabinet Cabling 

1. Install the A and B cables to the bracket connecting 
plate as shown in figure 10-40. 

2. Install the ground strap to the drive (mounted above 
the controller) as shown in figure 10-40. 

B CABLES 

booo'ooodODD 
CONTROL1 A CAB:.~, B~UT 
1/0 PANEL BUJIN CABLE 

CABLE 

3. Route the power cable and the. other B cables (if 
applicable) as shown in figure 10-40. 

4. Install the rear and side panels and air filter assembly 
to the drive cabinet (refer to steps 4, 5, and 8 of 
BU281 Mass-Storage Cabinet Preparation). 

FRONT 
-+--

DRIVE 

CONTROLLER 

GROUND 
STRAP 

,._.-.;;;;:=-POWER CABLES 

REAR ___.. 

CABLES tt 

POWER CABLE, B CABLES TO OTHER DRIVES, AND BUS IN/BUS 
OUT CABLES TO THE DRIVE ADAPTER 

tREFER TO THE APPLICABLE DRIVE MANUALS FOR 1/0 PANEL DETAILS. NOTE THAT THE A CABLE SHOULD BE PLUGGED 
INTO THE CONTROLLER FIRST TO ENSURE PROPER ORIENTATION AT THE DRIVE 1/0 PANEL. 

ttTHESE CABLES HAVE RIGHT ANGLE CONNECTORS. 

1897 

Figure 10-40. BU281 Mass-Storage Cabinet Cabling 
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Ac Power Cabling 

'M1en laying out the site, consideration must be given to 
providing source ac power connections for each drive. 
Provide an ac power source connection within 6 feet (1.8 
meters) for each drive. The 60 Hz drives are supplied with 
a 6-foot (1.8 meter) power cord, which has a connector (as 
shown in figure 10-41). The 50 Hz drives are supplied with 
a 6-foot (1.8 meter) cord, which does not come with a 
connector. For 50 Hz drives, connect the green/yellow 
wire in the power cord to ground; connect the other two 
wires phase to phase or phase to neutral. 

NEUTRAL 
PHASE ONE ~ /(BRIGHT-PLATED 
(BRASS) - !.o o') TERMINAL) 

GRr![\....,, ./ 
;t. /~\LE CONNECTOR 24531601 
/ (120 V. 15 A, 60 Hz, 10, 2 POLE. 

EQUIPMENT GROUND 3 WIRE) 

1918 

Figure 10-41. 60 Hz ac Power Connector 

If the wires or connector must be changed or replaced, the 
screws at the cable end of the connector are removed, 
exposing the interior of the connector. Figure 10-41 shows 
where the wires are connected for single-phase operation 
with the 60 Hz connector. 

The 50 Hz connector uses either 220 or 240 V from its 
source. The wires are color coded as follows: 

• Black or brown to phase 1 

• Wlite, blue or gray to neutral 

• Green or green/yellow to ground terminal 

Transformer Wiring 

By installing the proper jumper wires into JOl/POl on the 
power supply, it is possible to select the various power 
options. Figure 10-42 shows POI with the pin 
configuration. Listed below are the jumper requirements 
to select the various power supply voltages; the plug can be 
removed for jumpering purposes. The jumpers control the 
primary windings of transformer Tl. 

Norn. 
Volts Freguency 

100 
120 
200 
240 
100 
120 
200 
220 

60-J4 
60-J4 
60-J4 
60-J4 
50-JS 
50-JS 
50-JS 
50-JS 

96768360 AE 

1 to 5 to 10 and 2 to 6 to 12 
l to 5 to 10 and 3 to 7 to 12 
l to 11 and 2 to 5 and 6 to 12 
l to 11 and 3 to 5 and 7 to 12 
1 to 5 to 10 and 3 to 7 to 12 
l to 5 to 10 and 4 to 8 to 12 
1 to 11 and 3 to 5 and 7 to 12 
1 to 11 and 4 to 5 and 7 to 12 

1919 

Figure 10-42. Power Selector 

Terminations 

Generally, 1/0 cables 25 feet (7 .6 meters) in length, or 
greater, require terminations on each end of the line to 
allow the proper transmission of data. The mini-module 
drive uses a 72-pin terminator plug assembly; and when 
required, plugs into J4 on the 1/0 cable and plate assembly 
to the rear of the drive, as shown in figure 10-43. 

1921 

1/0 CABLE -----. 
AND PLATE 
ASSEM.BLV 

Figure 10-43. Terminator Assembly 

With the drives connected in a daisy-chain configuration, 
the terminator assembly is installed in the last drive of the 
chain only, as shown in figures 10-1 and 10-2. 

SWITCH SETTINGS 

Logical Address and Sector Selection 

Figure 10-44 shows the approximate location of the unit 
select switch and sector select switch assemblies. The unit 
select switch assembly comprises four independent 
switches, providing 16 possible unit selections. The sector 
select switch assembly has 12 independent switches for 
211, or 2048 possible sector selections. 
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DEVICE ID 

SWITCH NUMBER 

1122 

UNIT 
SELECT 

CAPACITY 

MAINTENANCE 

WRITE 
PROTECT 

LEAR 

~ 
:J 

SWITCH NUMBER1 

'o .1, 

MAX HEAD 

~IN LOGIC CHASSIS 
__/ ~~~~TPig:SITION 

012345 6 7 8 910 11 

SECTOR 
SELECT 

-FGX 

SWITCH 11. SHOWN IN OPEN POSITION (LOGICAL "1") 

f"igure 10-44. Mini-Module Drive Switch Locations 
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The switches are mounted on the FGX board assembly, 
which occupies the second location from the top. The open 
position is to the card edge side. 'Mlen the rocker is 
pressed, it is in the open position, as shown in detail in 
figure 10-44. 

Table 10-6 shows the sector switch values in the open 
position. 

TABLE 10-6. SECTOR SWITCH VALUES 

Switch No. Binary Valuet Decimal Valuet 

0 20 1 

1 21 2 

2 22 4 

3 23 8 

4 24 16 

5 25 32 

6 26 64 

7 27 128 

8 28 256 

9 29 512 

10 210 1024 

11 211 2048 

tvalue when switch is set in open position 

The drive provides the capability of setting the number of 
sectors per disk revolution. Since the required number of 
sectors is a system furction, refer to the system manual 
for. the number of sectors used. Once the required number 
of sectors has been determined, it is necessary to 
determine the following: 

• The length of each sector in servo clocks 
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e The preset value, which is the decimal number 
representing the switch settings 

• The switches to set to the open position 

Sector Select Switches 

The sector select switch assemblies are located on the 
FGX card, LDC BOJ/COJ. These switches have two 

housings, each containing six switches. The open position 
is a logical l; the closed position is a logical 0 (see 
figure 10-44). 

The sector select switches select the number of physical 
sectors per track for the drive. Table 10-7 provides the 
switch positions for all allowable sectors per track. The 
normal setting is 64 sectors. 

The following formulas can be used to determine the 
legality, switch settings, and data capacity for any given 
number of sectors per track (within the range of 4 to 128). 

NOTE 

In these formulas, values are as follows: 

N is the number of sectors per track 
(decimal). 

SL is the sector length in servo clocks. 

R is the remainder. 

CL is the sector counter length. 

PV is the sector counter preset value. 

To check the legality of a given number of sectors per 
track, perform the following: 

1. 

2. 

13440 = SL (integer) 
-N-

+ R (integer) 
N 

Record the remainder if R equals or exceeds 52. If 
the remainder is less than 52 but not O, the 
configuration is illegal. If the remainder is O, all 
sectors are the same length. 
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3. To check the data capacity (in bytes) for each sector, 
perform the following: 

SL x l.S = total bytes per sector 

4. Subtract the total sector overhead: 

Total bytes per sector 
-116 
Total data bytes per sector 

S. If the remainder recorded in step 2 is 52 or greater, 
one additional sector exists. This sector has an 
address field only; no data field exists. 

6. To determine the sector switch settings, perform the 
following: 

CL - SL= PV 

7. Subtract the following numbers from P V, in order, 
until PV equals O. If PV becomes negative, discard 
the subtracted number and go on to the next number. 

2048 
1024 

512 
256 
128 

64 
32 
16 

8 
4 
2 
l 

11 
10 

9 
8 
7 
6 
5 
4 
3 
2 
l 
0 

sector switch 
number 

For each switch position number subtracted, (without 
PV becoming negative), that switch is set to the open 
position. All other switches are set to the closed 
position. 

In the following steps, 69 sectors per track are used as an 
example. 

l. 13440 
69 

194 + 54 
m 

2. R = 54 (remainder is 54) 

3. 194 x 1.5 ~ 291 (total bytes per sector) 

4. 291 
-116 -rn 
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(total bytes per sector) 
(sector overhead) 
(total data bytes per sector) 

1 

TABLE 10-7. SWITCH POSITION FOR 
ALLOWABLE SECTORS PER TRACK 

Sectors Switch Number 
per 
Track 0 1 2 3 4 5 6 7 8 9 

through 4 0 0 0 0 0 + + + 0 + 

5 0 0 0 0 0 0 0 + + 0 

6 0 0 0 0 0 0 + 0 + + 

7 0 0 0 0 0 0 0 + 0 0 

8 0 0 0 0 + + + 0 + 0 

10 0 0 0 0 0 0 + + 0 + 

12 0 0 0 0 0 + 0 + + + 

14 0 0 0 0 0 0 + 0 0 0 

15 0 0 0 0 0 0 0 + 0 0 

16 0 0 0 + + + 0 + 0 0 

20 0 0 0 0 0 + + 0 + 0 

21 0 0 0 0 0 0 0 + + 0 

24 0 0 0 0 + 0 + + + 0 

28 0 0 0 0 0 + 0 0 0 + 

30 0 0 0 0 0 0 + 0 0 + 

32 0 0 + + +·o + 0 0 + 

35 0 0 0 0 0 0 0 + 0 + 

40 0 0 0 0 + + 0 + 0 + 

42 0 0 0 0 0 0 + + 0 + 

48 0 0 0 + 0 + + + 0 + 

56 0 0 0 0 + 0 0 0 + + 

60 0 0 0 0 0 + 0 0 + + 

64 0 + + + 0 + 0 0 + + 

69 + 0 + + + 0 + + 0 + 

70 0 0 0 0 0 0 + 0 + + 

Notes: 

+ - Open 

O - Closed 

10 11 

0 0 

+ 0 

+ 0 

0 + 

0 + 

0 + 

0 + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

The maximum allowable sectors per track are 128. 
However, the disk efficiency is lowered to an 
unrealistic value. Sectors per track above 70 
are not reconmended. 
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5. The remainder is 54, making the configuration legal. 
An extra sector of the address field exists. 

6. 4096 
- 194 
J902 (preset value) 

7. J902 
-2048 
1854 Switch 11 is set to OPEN. 

-1024 
830 Switch 10 is set to OPEN. 
- 512 
-m Switch 9 is set to OPEN. 
- 256 
~ Switch 8 is set to OPEN. 

32 Switch 7 is set to CLOSED. 
~ Switch 6 is set to CLOSED. 
- 16 Switch 5 is set to OPEN. 
-,?i Switch 4 is set to OPEN. 

B 
--6 Switch 3 is set to OPEN. 

4 
--2 Switch 2 is set to OPEN. 

2 Switch 1 is set to OPEN. --o Switch 0 is set to CLOSED. 

Write Protect Switch 

The write protect switch is located on the FGX card, LOC 
803/C03. This switch is used to write protect the drive, 
which means that all writes to the drive are prevented. 
This switch must be set to the unprotected position (bat 
handle toward the rear of the unit) for normal operation 
(figure 10-44). 

Local/Remote Switch 

The local/remote switch is located on the FGX card, LOC 
803/COJ. This switch selects either local or remote power 
on sequencing. The local/remote switch must be set to the 
local position (bat handle towards the front of the unit) for 
normal operation (figure 10-44). 

Logical Unit Select Switches 

The logical unit select switch assembly is located on the 
FGX card, LOC B03/C03. The switch assembly consists 

of four independent switches, providing 16 possible unit 
number selections. The switch pressed to the off position 
is a logical 1, as shown in figure 10-45. Refer to 
table 10-B for the 16 possible unit number selections. 
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SWITCH NUMBER 

SWITCH 3 SHOWN IN OFF POSITION (LOGICAL "1") 

1923 

flgure 10-45. Logical Unit Select Switches 

TABLE 10-8. SWITCH POSITIONS FOR 
UNIT NUMBER SELECTIONS 

Logical Switch Number 
Unit 
Number 0 1 2 3 

0 at 0 0 0 

1 ltt 0 0 0 

2 0 i 0 0 

3 1 1 0 0 

4 0 0 1 0 

5 1 0 1 0 

6 0 1 1 0 

7 1 1 1 ·o 
8 0 0 0 1 

9 1 0 0 1 

A 0 1 0 1 

B 1 1 0 1 

c 0 0 1 1 
D 1 0 1 1 
E 0 1 1 1 

F 1 1 1 1 

taN Switch is closed providing a logical 
"0" 

ttOFF Switch is open providing a logical 11 111 
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Max Head Switches 

The max head switch assembly is located on the HNX 
card, LDC C04. The switch assembly consists of five 
independent switches for selecting the number of heads for 
the unit. This switch assembly must be set according to 
figure 10-46. 

MAX HEAD 

SWITCH 1 SHOWN IN ON POSITION 

SWITCH NUMBER 

5 4 3 2 

POSITION OFF OFF ON ON OFF 

1924 

Figure 10-46. Max Head Switch Assembly 

Device ID Switches 

The device ID switch assembly is located on the HMX 
card, LDC 804. It consists of three independent switches 
for selecting the identity of the device. The device ID 
must be set according to figure 10-47. 

DEVICE ID 

SWITCH NUMBER 
,. 

POSITION 

1925 

Figure 10-47. Device ID Switch Assembly 
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Device Capacity Switches 

The device capacity switch assembly is located on the 
HMX card, LDC 804. Four independent. switches define 

the capacity of the unit. These switches must be set 
according to figure 10-48. 

CAPACITY 

SWITCH NUMBER 

4 3 2 

POSITION! ... _o_F_F__...___o_N_.....__o_N ___ o_N_.. 

1926 

Figure 10-48. Device Capacity Switch Assembly 

CHECKOUT 

After installation, perform the visual inspection, initial 
start-up, electrical checks, and diagnostics. 

Visual Inspection and Verifjcation 

Refer to the mini-module drive hardware maintenance 
manual and perform the following inspection prior to 
installing the drive: 

1. At the top of the drive, take out ten socket-head 
screws and remove the top cover. 

2. At the bottom of the drive, loosen the three 
Phillips-head screws and remove one setscrew at the 
back of the cover. Slide the cover so that the three 
Phillips-head screws fall through the cover slots. 
Remove the bottom cover by dropping it straight down. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Verify that all logic cards are firmly seated in the 
logic chassis and power supply. 

Verify that all connectors are firmly seated. 

Verify that all cabling is intact and that there are no 
broken or damaged wires. 

Inspect the entire drive for the presence of foreign 
material. 

Inspect ·the actuator and disk area for the presence of 
material that might obstruct movement of the 
carriage and heads. 

Verify that the actuator is unlocked. 

Confirm that the spindle is unlocked. 

10. Verify that the spindle and ground spring are installed 
properly. 
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11. Confirm that the drive belt has been installed. 

12. Verify that the drive motor is unlocked. 

Initial Start-Up 

After installation and the visual inspection have been 
completed, follow the sequence outlined below for initial 
start-ll>: 

1. Place the LOC/REM switch in the LOC position. 

2. Place the power ON/OFF switch in the ON position. 

NOTE 

Ylith the drive's LOC/REM switch in 
the LOC position, the drive motor 
starts as soon as the +5 V is 
available. If the LOC/REM switch is 
in the REM position, the drive motor 
starts under controller command by 
furnishing a sequence pick signal. 

3. If the drive motor fails to start, check the following: 

a. The main ac power fuse on the rear of the drive. 

b. The fuses, +5 and +24 V, on the power supply 
(figure 10-49). -

c. The thermo-overload switch on the drive motor. 
Reset if necessary. 

fOOOl • F1 F3 F5 

l!!!f03 0 0 0 
F2 F4 F6 

E3Jo2 0 0 0 

NOTES: 
F1-1 A, F/A, -24 V 
F2-250 V AC, 1.5 A, S/B 
F3-2 A, F/A, +24 V 
F4-125 V AC, 3 A, S/B 
F4-250 V AC, 1.5 A, S/B 
FS-5 A, F/A, +5 V 
F6-5 A, F/A, -5 V 

FUSE DEFINITIONS ARE ALSO PRINTED 
ON THE SIDE OF THE POWER SUPPL V 

1927 

Figure 10-49. Power Supply Fuse Locations 

96768360 AE 

4. Observe that the three fans on the front panel have 
started and continue to run. 

5. Observe that the actuator has moved the heads to 
track 0. 

6. Observe that with the drive motor up to speed and the 
heads at track O, the ready indicator on the front 
panel is illuminated green. 

7. Observe that if a fault condition exists, the ready 
indicator is not illuminated; but the fault clear 
indicator is illuminated red. 

8. Press the fault clear switch to clear the fault 
indicator. If the fault condition is no longer present, 
the ready indicator illuminates green. 

9. Power down the drive~ and replace the bottom cover 
to the drive. 

The drive is now ready for the electrical checks. 

Electrical Checks 

Power-up the drive, and perform the following electrical 
checks: 

1. Check the .:!:.5 V for the presence of the proper voltage 
level at the backplane. The voltage present between 
the voltage terminals and the ground terminal should 
be 5.0 +0.5 V. · 

NOTE 

If the +5 V is outside the designated 
limits, adjust the power supply 
voltages as described under Tests and 
Adjustments in the mini-module drive 
hardware maintenance manual. 

2. Check the .:!:,24 V for the presence of the proper 
voltage level at the backplane. The voltage present 
between the voltage terminals and the ground terminal 
should be 24.0 +2.4 V. If the voltage is out of 
tolerance, change regulator card assembly _WMN. 

3. Install the top cover to the drive. The drive is now 
ready for diagnostic testing. 

Diagnostics 

Refer to the subsystem field repair guides for the 
diagnostics required to check completely the proper' 
functional operation of the drive. 

MODULE DRIVE INTERFACE 
AND ADAPTER 
The module drive interface or adapter is a one-board 
device that is inserted into a specific board slot in the 
processor. Refer to section 1 for specified locations. 

UNCRATING 

The module drive interface or adapter printed wiring 
assembly is shipped installed in the processor or packed 
into a heavy duty cardboard carton. It is buffered from 
shock and impact damage by an industrial filler. No 
special instructions are required to remove either unit. 
Crating instructions are identical to uncrating instructions. 
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INSPECTION 

Inspect the module drive interface or adapter as follows: 

1. Remove the module drive interface or adapter printed 
wiring assembly from the shipping container. 

2. Inspect for physical damage to the printed wiring 
assembly and components 

JUMPERS 

GB 138-A Module Drive Interface Jumpers 

The module drive interface has several jumpers that 
provide a convenient way of implementing system assembly 
parameters. All jumpers consist of soldered connections on 
the printed wiring assembly (PWA). 

To change any jumper, the PWA must be removed from the 
chassis as follows: 

1. Remove the side panel of the system cabinet. 

2. Release the two captive latches on the processor 
chassis cover, and remove the cover. 

3. Use the extractor tool attached to the cover to 
remove the module drive interface from the chassis. 

Program Protect 

The module drive interface can operate in a protected or 
unprotected mode. Selecting the protect mode requires 
the installation of the protect jumper. Table 10-9 and 
figure 10-50 illustrate the location and normal operating 
position of the program protect jumper on the module drive 
interface. 

Seek End Interrupt 

One jumper is required to allow the module drive interface 
to generate an interrupt to the processor upon completion 
of a seek end on one or more disk drives. (See table 10-9 
and figure 10-50.) 

Alternate Module Drive Interface 

This jumper allows a request from the alternate module 
drive interface to be recognized by the active module drive 
interface. (See table 10-9 and figure 10-50.) 

Select Hold 

This jumper identifies the module drive interface as being 
select hold 0 (module drive interface 0) or select hold l 
(module drive interface 1). (See table 10-9 and 
figure 10-50.) · 

Autoload Switch Format 

This jumper provides the capability of using a form C 
switch or a logic level pulse of less than 500 nanoseconds in 
duration to initiate an autoload function. (See table 10-9 
and figure 10-50.) 
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TABLE 10-9. 68138-A JUMPER SETTINGS 

Location Function 

PROGRAM PROTECT (A4) 

E21 to E23 Protect t 
E22 to E23 Un protect 

SEEK END INTERRUPT (AlO) 

Alert from controller to module 
drive interface 

E36 to E37 Alert ot 
E37 to E38 Alert 1 

AUTOLOAD SWITCH ENABLE (N2) 

El8 to E20 . Form C Switcht 
El9 to E20 Logic Level Pulse 

ALTERNATE MODULE DRIVE INTERFACE INTERR~PT 
MODULE DRIVE INTERFACE 0 SELECT 

(All) 

E39 to E40 From alternate module drive 
i nterfacet 

E41 to E42 To alternate module drive 
i nterf acet 

ALTERNATE MODULE DRIVE INTERFACE INTERRUPT (All) 
MODULE DRIVE INTERFACE 1 SELECT 

E39 to E42 To alternate module drive 
interface 

E40 to E41 From alternate module drive 
interface 

SELECT HOLD (Jl) 
MODULE DRIVE INTERFACE 0 SELECT 

El6 to El7 Sample select holdt 

EI4 to EIS Transmit select holdt 

SELECT HOLD (Jl) 
MODULE LINE INTERFACE 1 SELECT 

EI4 to E17 Sample select hold 

EIS to El6 Transmit select hold 

tNormal position 
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Autoload Drive Unit Select 

Four jumpers are provided to select the logical drive unit 
number when an autoload (bootstrap) operation is initiated 
from the console. After the AUTOLOAD switch is pressed, 
the selected module drive seeks to address 0 (cylinder, 
head, track 0) and reads 1536 sequential words from this 
area. This data is deposited into sequential processor 
memory locations, beginning with location O. See 
figure 10-50 and table 10-10. 

NOTE 

Only slot H is prewired for autoload. 

TABLE 10-10. AUTOLOAD DRIVE UNIT (LOCATION LB) 

Logical Unit select Enable/Disable 
Unit Line Jumpers 
Number E33 E32 E35 E34 Jl J2 J3 J4 

ot 0 0 0 0 D D D D 

1 0 0 0 1 D D D E 

2 0 0 1 0 D D E D 

3 0 0 1 1 D 0 E E 

4 0 1 0 0 D E 0 D 

5 0 1 0 1 0 E 0 E 

6 0 1 1 0 D E E 0 

7 0 1 1 1 D E E E 

8 1 0 0 0 E 0 0 0 

9 1 0 0 1 E 0 0 E 

10 1 0 1 0 E D E D 

11 1 0 1 1 E 0 E E 

12 1 1 0 0 E E 0 0 

13 1 1 0 1 E E 0 E 

14 1 1 1 0 E E E D 

15 1 1 1 1 E E E E 

tNonnal position 

D = disabled 

E = enabled 
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~ment Number 

To select the module drive interface equipment number, 
four jumpers must be installed to represent the proper 

·binary number to which the module drive interface 
responds (Q register, E field). Figure 10-50 and 
table 10-11 illustrate the location and normal operating 
positions of equipment code select jumpers on the module 
drive interface. 

TABLE 10-11. EQUIPMENT CODE SELECT (LOCATION Nl2) 

Equipment Code Enable/Disable 
Hex Q Bits Jumpers 
Value 

E51 E52 E53 E54 Jl J2 J3 J4 

1 0 0 0 1 D D D E 

2 0 0 1 0 D D E D 

3 0 0 1 1 D D E E 

4 0 1 0 0 0 E D D 

5 0 1 0 1 D E D E 

6 0 1 1 0 D E E D 

7 0 1 1 1 D E E E 

8 1 0 0 0 E D D D 

9 1 0 0 1 E D D E 

A 1 0 1 0 E D E D 

B 1 0 1 1 E D E E 

c 1 1 0 0 E E D D 

D 1 1 0 1 E E D E 

Et 1 1 1 0 E E E D 

F 1 1 1 1 E E E E 

D = disabled 

E = enabled 

tNormal position 
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I GB 145 Module Drive Adapter 

I 

The module drive adapter has several jumpers that provide 
a convenient way to implement system assembly 
parameters. All jumpers consist of jumper plugs on the 
PWA. 

To change any jumper, the ?NA must be removed from the 
chassis as follows: 

1. Remove the side panel of the system cabinet. 

2. Release the two captive latches on the processor 
chassis cover, and remove the caver. 

3. Use the extractor tool attached to the cover, and 
remove the module drive adapter from the chassis. 

Seek End Interrupt 

One jumper is required to allow the module drive adapter 
to generate an interrupt to the processor upon completion 
of a seek end on one or more disk drives. See table 10-12 
and figure 10-51. 

TABLE 10-12. GB145 JUMPER SETTINGS 

Location Function 

SEEK END INTERRUPT (Al3) 

Alert to module drive adapter 

ESS to ES6 Alert ot 

ES6 to ES7 Alert-1 

AUTOLOAD SWITCH ENABLE (Fl3) 

E6S to E66 Form C switch 

E64 to E65 Logic level pulset 

PROGRAM PROTECT (MlO) 

E35 to E36 Protect t 

E34 to E35 Unprotect 

96768360 AM 

TABLE 10-12. GB145 JUMPER SETTINGS (Contd) I 
Location Function 

ALTERNATE MODULE DRIVE ADAPTER INTERRUPT (Al3) 
MODULE DRIVE ADAPTER 0 SELECT 

E61 to E62 From alternate module drive adaptert 

E59 to E60 To alternate module drive adaptert 

ALTERNATE MODULE DRIVE ADAPTER INTERRUPT (Al3) 
MODULE DRIVE ADAPTER 1 SELECT 

E63 to E62 To alternate module drive adapter 

ESB to E59 From alternate module drive adapter 

SELECT HOLD (M13) 
MODULE DRIVE ADAPTER 0 SELECT 

ES2 to E53 Receive select holdt 

ESO to ESl Transmit select holdt 

SELECT HOLD (Ml3) 
MODULE DRIVE ADAPTER 1 SELECT 

E49 to ESQ Receive select hold I 
ES3 to ES4 Transmit select hold 

20-BIT MEMORY ADDRESSING (F6) 

E30 to ENC 18 bitt 

E29 to E30 20 bit 

PROCESSOR TYPE SELECT 

E31 to E32 Processor typet 

E32 to E33 Not used 

tNo~mal operation 
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Figure 10-51. GB145-A/B Module Drive Adapter Control Jumpers 
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Autoload Switch Format 

This jumper provides the capability of using a form C 
switch or a logic level pulse of 100 nanoseconds of duration 
to initiate an autoload function. (See table 10-12 and 
figure 10-51) 

Program Protect 

The module drive adapter can operate in protected or 
unprotected mode. Selecting the protect mode requires 
the installation of the protect jumper. Table 10-12 and 
figure 10-51 illustrate the location and normal operating 
position of the program protect jumper on the module drive 
adapter. 

Alternate Module Drive Adapter Interrupt 

This jumper allows a request from the alternate module 
drive adapter to be recognized by the active module drive 
adapter. (See table 10-12 and figure 10-51.) 

Select Hold 

This jumper identifies the module drive adapter as being 
select hold 0 (module drive adapter 0) or select hold 1 
(module drive adapter 1). (See table 10-12 and 
figure 10-51.) 

20-Bit Memory Addressing 

This jumper permits selection of either 18-bit or 20-bit 
memory addressing. (See table 10-12 and figure 10-51.) 

Processor Type Select 

This jumper permits selection of the CYBER 18 series 
processors. (See table 10-12 and figure 10-51.} 

Autoload Drive Unit Select 

Four jumpers are provided to select the logical drive unit 
number when an autoload (bootstrap} operation is initiated 
from the console. After the AUTOLOAD switch is pressed, 
the selected module drive seeks to address 0 (cylinder, 
head, track 0) and reads 6144 sequential words from this 
area. This data is deposited into sequential processor 
memory locations, beginning with location O. (See 
figure 10-51 and table 10-13.) 

NOTE 

Only slot H is prewired for autoload. 
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TABLE 10-13. AUTOLOAD DRIVE NUMBER (LOCATION J5) 

Logical Unit select Enable/Disable 
Unit Jumpers 
Number us U4 U2 Ul 816 416 216 116 

ot 0 0 0 0 0 D 0 D 

1 0 0 0 1 0 0 0 E 

2 0 0 1 0 D D E D 

3 0 0 1 1 0 0 E E 

4 0 1 0 0 0 E 0 0 

5 0 1 0 1 0 E 0 E 

6 0 1 1 0 0 E E D 

7 0 1 1 1 0 E E E 

8 1 0 0 0 E 0 0 0 

9 1 0 0 1 E 0 0 E 

10 1 0 1 0 E 0 E 0 

11 1 0 1 1 E 0 E E 

12 1 1 0 0 E E 0 0 

13 1 1 0 1 E E 0 E 

14 1 1 1 0 E E E D 

15 1 1 1 1 E E E E 

t Nonnal position 

D = disabled 

E = enabled 
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Equipment Number 

To select the module drive adapter equipment number, four 
jumpers must be installed to represent the proper binary 
number to which the module drive adapter responds (Q 
register, E field). Figure 10-51 and table 10-14 illustrate 
the location and normal operating positions of the 
equipment code select jumpers on the module drive adapter. 

PW A INSTALLATION 

After verifying the normal operating positions of the 
interface jumpers, return the PNA to the slot in the chassis 
in the following manner: 

1. Orient the position of the PNA so that the components 
face to the left of the chassis. 

2. Carefully insert the PNA into the chassis slot. Check 
that the PNA is seated properly in the upper and lower 
chassis guide rails. 

3. Ensure that the board is seated fully within the chassis 
backplane connector by applying firm thumb pressure 
at the upper and lower corners of the front of the 
board. 

4. Replace the chassis cover plate. 

5. Replace the cabinet side panel. 
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TABLE 10-14. EQUIPMENT .CODE SELECT (LOCATION M22) 

Equipment Code Enable/Disable 
Hex Q Bits Jumpers 
Value 

10 9 8 7 816 416 216 116 

1 0 0 0 1 D D D E 

2 0 0 1 0 D D E D 

3 0 0 1 1 D D E E 

4 0 1 0 0 D E D D 

5 0 1 0 1 D E D E 

6 0 1 1 0 D E E D 

7 0 1 1 1 D E E E 

8 1 0 0 0 E D D D 

9 1 0 0 1 E D D E 

A 1 0 1 0 E D E D 

B 1 0 1 1 E D E E 

c 1 1 0 0 E E D D 

D 1 1 0 1 E E D E 

Et 1 1 1 0 E E E D 

F 1 1 1 1 E E E E 

D = disabled 

E • enabled 

f Normal position 
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TAPE CASSETTE TRANSPORT 11 

The tape cassette transport is capable of reading and 
wrating at i:l tape speed of 7 .5 inches per second. The tape 
cassette capability is supplied with the CYBER 18-30 
Timeshare system and may be added to the CYBER 18-20 
configuration. De power for the tape cassette transport is 
provided by the processor power source on systems that use 
the LH power supply. The +12 V de for the tape transport 
is provided by separate power supply within the processor 
on systems that use the Scott power supply. Refer to 
figure 11-1 for the tape cassette subsystem block diagram. 
Refer to figures 11-2 and 11-3 plus section 2 for additional 
processor power supply information. 

PARTS AND EQUIPMENT 

Parts and · Equipment Part 
Equipment Number Number 

Tape cassette controller FA104-A 88908100 

Tape cassette transport BE602-A 88908900 

Finalization kit (for YA183-A 96744642 
transport u111t 0) 

Signal cable 96744947 

Power cable t 96753166 

Power supply t GD125-A 96744513 

F inalizatrnn kit (for YA188-A 96753483 
transport unit l) 

Mounting plates 

TEST EQUIPMENT 

No special test equipment is required to install the tape 
cassette capability. 

UNCRATING 

The tape cassette controller, tape cassette transports, 
finalization kit, and power supply are shipped in heavy-dut>' 
cardboard cartons. The items are buffered against shock 
and damage by industrial filler materials. No special 
instructions are required to remove the items from the 
carton. 

CRATING 

Refer to the uncrating procedure for crating of items. 

INSPECTION 

Inspect each item removed from the carton as follows: 

l. Check the contents of the carton against the packing 
list. 

2. Examine the tape transport for broken or damaged 
parts and check that the drive belt is properly attached. 

3. Examine the cables for damage to connectors, cable 
cover, and so forth. 

4. Examine the controller and printed circuit board for 
damaged parts. 

5. Examine the power supply for damaged parts. 

POWER REQUIREMENTS 

The tape cassette controller obtains de power from the 
processor de power supply. On systems that use an LH 
power supply, the tape . cassette transport receives de 
power from the processor de power supply. Systems that 
contain a Scott power supply in the processor require the 
installation of an additional power supply and cabling to 
power the tape cassette transport. This power supply, 
provided with the tape cassette system, requires 120 V ac, 
which is obtained from the processor power distribution 
system. Refer to section 2 for information and 
identification relevant to the Scott and LH power supply 
configurations. 

POWER SUPPLY INSTALLATION 

The following sections describing the power supply power 
cable, power supply, and testing procedures relate only to 
systems that contain a Scott power supply configuration in 
the processor. This installation is not required when an LH 
power supply is installed in the processor. 

POWER CABLE 

Ac power for the tape cassette power supply is obtained 
from the power distribution power sequencer board. 

l. Remove power from the system by setting the POWER 
switch to OFF. 

2. Remove the front panel that surrounds the equipment 
mounting frame. Pull the bottom out to disengage the 
catches, swing the bottom of the panel forward 
approximately 30 degrees, and push it up to remove the 
top of the panel from the hanger bracket. 

t These items are required only on systems that use the Scott power supply. Refer to section 2 for additional power supply 
information. 
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Figure 11-2. Tape Cassette Power Supply and Power Cable Installation 
for Systems Using the Scott Power Supply 

3. Release the latches of the equipment mounting frame 
(figure 11-2) and pull the frame top forward to the limit 
of the lanyard. 

4. Remove the cover from the power distribution box 
(figure 11-2). 

5. Feed the cable (part number 96753166) through the 
grommet of the power distribution box and attach the 
leads to the power sequencer board contacts. Connect 
the leads to the terminals indicated on the wire tag. 

6. Replace the cover and secure it with screws. 

POWER SUPPLY 

1. Remove the power supply cover from the power supply 
mounting frame. Place the power supply on the power 
supply mounting frame as indicated in figure 11-2. 

2. Using 8-32 x 3/8 screws and no. 8 lock washers, secure 
the power supply to the bracket. 

96768360 AE 

3. Connect the other end of the power supply cable to the 
power supply transformer primary input terminals and 
chassis. Connect the green lead to the chassis with the 
screw, washer, and nut. Connect the white lead to 
terminal 2 and the black lead to terminal 1 of the 
transformer. 

4. Using cable ties, route and tie the cable to the side of 
the power supply mounting bracket. 

TESTING 

1. Apply power to the system by placing the POWER 
switch to the ON position. 

2. Using a volt-ohmmeter, check that +12 V de appears at 
the power supply output terminals. 

J. If the meter indication is less or greater than +12 V de, 
adjust the potentiometer clockwise to increase or 
counterclockwise to decrease the output voltage. 
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4. If the voltage cannot IJe adjusted, obtain a replacement 
power supply. 

5. After the correct voltage output indication has been 
obtained, place the POWER switch to OFF and proceed 
with the installation of the tape transport. 

TAPE TRANSPORT INSTALLATION 

SINGLE TAPE TRANSPORT 

1. Remove the left-hand filler bracket from the tape 
transport mounting opening (figure 11-2 or 11-3). 

2. Insert the tape transport and attach with 4-40 screws 
and a no. 4 lock washer. 

DUAL TAPE TRANSPORT 

1. Using the flathead machine screws, attach the cassette 
mounting plates (part number 96744946) to each of the 
two tape transports; one plate to the side of one tape 
transport and one plate to the right side of the other 
tape transport (figure 11-2or11-3). 

2. Remove the two filler brackets from the tape transport 
mounting opening. Discard the filler brackets. 

3. Insert ea~h tape transport (with mounting plates 
between them) and attach them to the frame with 4-40 
screws and no. 4 lock washers. 

· 4. Using two 4-40 pan head screws, no. 4 lock washers, and 
4-40 nuts, attach the two mounting plates together at 
the holes provided. 

SIGNAL CABLING 

1. Attach the signal cable (Pl) to the backplane pins of 
the tape cassette controller slot as indicated in section 
2. Refer to section 1 for slot assignments. 

2. Attach the other end (P2) of the cable to the tape 
transport connectors, ensuring that the cable connected 
to backplane terminals 1 through 25 connects to unit 0. 
If only one tape transport is installed, the unit l 
connection plug is left hanging loose. 

J. Attach the small CASS connector (PJ) to connector Jl 
on the back of the control panel with the label in view 
after connecting. Refer to section 2. 

4. Attach the red and black wires from the tape transport 
connector to the contacts of the tape cassette power 
supply. Attach the red leads to +12 V de and the black 
leads to +12 V de return (ground). (Required only on 
systems using a Scott power supply.) On systems that 
use an LH power supply, connect the power supply leads 
to the processor LH power supply +12 V de and +12 V 
de return terminals. 

5. Replace the power supply cover. (Required only on 
systems using Scott power supply.) 
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TAPE CASSETTE CONTROLLER 
INSTALLATION 

SWITCH VERIFICATION 

Verify that the equipment code and function control 
switches are set in accordance with the system 
requirements. Refer to figure 11-4. 

l. Verify that the equipment code switches (location MlO) 
are set per system application. 

2. Set the function control switches (location Hl) to select 
the applicable system operation. Refer to figure 11-4 
for switch assignment and function. 

CONTROLLER INSERTION 

CAUTION 

Damage to the board may result if it is 
inserted in the wrong slot. (See section 
1 for slot assignments). 

1. Remove the right side panel from the cabinet by 
pulling the bottom free of the latch and raising the 
panel to free the top hanger. · 

2. Remove the dust cover from the processor and chassis. 

3. After verifying the equipment code and function code 
switches insert the controller into the assigned slot 
(specified in section 1), e.nsuring that the components 
are to the left. After the board is inserted, apply firm 
pressure at the upper and lower corners to properly 
seat the board in the backplane connector. 

4. After the board is inserted and the signal cables are 
connected, replace the dust cover, close the 
equipment frame, and replace the panels. 

DIAGNOSTIC TESTING 

Perform manual and diagnostic checks according to the 
diagnostic decision logic tables in the system hardware 
maintenance manual. 

NOTE 

The diagnostic tests and routines 
described in the system hardware 
maintenance manual can only be 
performed after the console display, 
processor, and flexible disk drive or tape 
cassette (diagnostic load device) 
installations are complete. 
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FLEXIBLE DISK DRIVE 12 

The flexible disk drive is a random-access data storage 
subsystem that utilizes removable diskettes. The 
subsystem is capable of controlling data transfer between 
the processor and two flexible disk drives. The diskettes 
can be formatted to use either CDC modified 1700 format 
or IBM format. 

The flexible disk drive subsystem can be installed in the 
CYBER 18-lOM, 18-20, 18-25, or 18-30 system. In many 
systems, the flexible disk drive subsystem is installed at 
the factory and only requires field verification of 
equipment code and function switch positions. This 
procedure should be used when the flexible disk drive 
subsystem is to be added by field installation personnel. 

Refer to figure 12-1 for the flexible disk drive subsystem 
block diagram. Refer to section 2 for additional processor 
power supply information. 
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PARTS AND EQUIPMENT 

Parts and 
Equipment 

Flexible disk drive 
controller 

Flexible disk drive 

Finalization kit (unit 0) 

Power supplies 

Finalization kit (unit 1) 

TOOLS REQUIRED 

Equipment Part 
Number Number 

FA730-A 96755600 

BR803-U 75744052 

YA137-A 96744499 
or or 

BT289-A 96750972 
or or 

BT289-B 96750979 

GD308-A 96753448 
GD130-A 96750986 

YA138-A 96744502 
or or 

BT290-A 96750978 

Installation of the exhaust fans requires that one side of 
the cabinet be raised 4 to 6 inches (100 to 150 
millimeters). Therefore, a lifting device similar to a roller 
Ii ft is required. Tools required to install the flexible disk 
drive subsystem include the following: 

• Roller lift or equivalent 

• 6-inch machinist scale (for 50/60 Hz conversion) 

• Stubby Phi Hips screwdriver 

• Hex wrench (for 50/60 Hz conversion) 

• Medium Phillips screwdriver 

• 5/16-inch box/end wrench 

e 1/4-inch box/end wrench 

UNCRATING 

The flexible disk drive controller, flexible disk drives, 
power supplies, and finalization kits are shipped in 
heavy-duty cardboard cartons. The items are buffered 
against shock and damage by industrial filler materials. No 
special instructions are required to remove the items from 
the carton. 

CRATING 

Refer to the uncrating procedure. 

INSPECTION 

Inspect each item removed from the carton as follows: 

12-2 

1. Check the contents of the carton against the packing 
list. 

2. Examine the flexible disk drives for broken or 
damaged parts. 

3. Check that the flexible disk drive dual-diameter pulley 
is properly installed to accommodate the site power 
frequency (figure 12-2). 

a. The p_ulle~ is installed with the small dia.meter 
closest to the motor where 60 Hz source power is 
present. 

b. The pulley is installed with the large diameter 
closest to the motor where 50 Hz source power is 
present. 

c. If the pulley is incorrectly installed, refer to the 
flexible disk drive frequency conversion procedure. 

4. Examine the cables for damage to the connectors, 
cable cover, and so forth. 

5. Examine the flexible disk drive controller for damage. 

6. Examine the power supplies for damaged parts. 

POWER REQUIREMENTS 

Refer to section 1 for the ac power requirement. The 
flexible disk drive receives +5 V de power from the 
processor de power source. The -5 V de power for the 
flexible disk drive is provided by the processor de power 
source, and the +24 V de power is provided by a separate 
power supply on systems that do not employ the GD308-A 
Power Supply. The -5 V de and +24 V de power for the 
flexible disk drive is provided by the GD308-A Power 
Supply on systems that employ the GD308-A Power 
Supply. The flexible disk drive obtains 120 V ac power 
from the processor power distribution box via the primary 
contacts of the power supply transformers. The exhaust 
fans obtain 120 V ac power directly from the power 
distribution box. 

POWER SUPPLY AND FAN 
INSTALLATION 

POWER SUPPLY POWER CABLE 

Ac power for the flexible disk drive power supplies is 
obtained from the power distribution box power sequencer 
board (figures 12-3 and 12-4). 

1. Remove power from the system by setting the PONER 
switch to OFF. 

2. Remove the front panel that surrounds the equipment 
mounting frame. To disengage the catches, pull the 
bottom forward, swing the bottom of the panel 
forward approximately 30 degrees, and push the panel 
up to remove it from the top hanger bracket. 

3. Release the latches of the equipment mounting frame 
(figure 12-3 or 12-4), and pull the frame top forward 
to the limit of the lanyard. 
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Figure 12-3. Flexible Disk Drive Power Supplies and Power Cabling for Systems with GD308-A Power Suppiy 

4. Set the circuit breaker located on the power 
distribution box to OFF. Remove the system ac power 
cable from the primary power source. 

CAUTION 

Primary power is present within the 
circuit breaker portion of the power 
distribution box even with the circuit 
breaker OFF. 

5. Remove the power distribution box cover (figure 12-3 
or 12-4). 

6. Feed the power distribution box end of the cable 
through the grommet and attach it to the power 
sequencer board contacts. Connect the leads to the 
terminals indicated on the wire tag. 

12-4 

EXHAUST FANS 

A roller lift and safety blocks or equivalent device is 
required to raise the cabinet 4 to 6 inches (100 to 150 
millimeters) to accommodate attachment of the exhaust 
fan drip pan (screen). 

1. Remove and discard the cover plate attached to the 
floor of the cabinet in the area immediately behind 
the flexible disk drive mounting facilities. 

2. Using the lifting device, raise the front of the cabinet 
4 to 6 inches (100 to 150 millimeters). 

3. Using two 6-32 x 1-1/4 inch screws, no. 6 flat and lock 
washers, and sleeve spacers, attach the screen to the 
undersde of the cabinet floor using two diagonal 
mounting locations. Place the screen with the flanges 
up. 
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4. Lower the cabinet and remove the lifting device. 

S. Using four 6-32 x 2-inch screws and no. 6 flat and lock 
washers, attach the fan grills and fans to the diagonal, 
threaded holes not used by the screen mounting 
screws. Ensure that the grill is on top of the fan, that 
the air flow arrow points toward the f Joor, and that 
the connector terminals are nearest the right front 
corner of the cabinet. 

6. Select the fan power cable from the kit. 

7. Feed the terminals through the power distribution box 
grommet. Attach to the terminals as illustrated in 
figure 12-3 or 12-4. 

B. Attach the fan cords to the fans and the fan power 
cable. 

9. Replace the cover of the power distribution box and 
make certain it is secure. 

POWER SUPPLIES 

1. Remove the power supply cover located above the 
drive housing. 

2. Using the 8-32 thread-roll screws provided, attach the 
+24 V power supply to the power supply mounting 
frame (figure 12-3 or 12-4). 

3. On systems with the GD308-A Power Supply, attach 
the -5 V power supply to the power supply mounting 
frame (figure 12-3). 

CAUTION 

Check that . the transformer primary 
terminals are connected for US-volt 
operation. 

4. For a CYBER 18-lOM or 18-20 system that does not 
use a GD308-A Power Supply, the power cable is 
routed up along the right side of the drive mounting 
facility. For all other configurations, the power cable 
is routed up along the left side. 

5. Connect the flexible disk drive power supply ends of 
the power cable from the power distribution box to 
each power supply as follows: 

Green lead to the power supply mounting screw 

'Miite lead to terminal 4 of the transformer 

Black lead to terminal l of the transformer 

The double-lead terminals on the GD308-A power cable 
connect to the -5 V power supply. 

TESTING 

1. Connect the power cable to the primary power source, 
and apply power to the system by placing the circuit 
breaker and PCJNER switch ON. 
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2. Observe that the exhaust fans are rotating. 

3. Using a volt-ohmmeter, check that +24 V de appears 
at the output terminals of the 24 V de power supply. 

4. Check that -5 V de appears at the output terminals of 
the -5 V de power supply on systems that have a 
GD308-A Power Supply. 

5. If either voltage is less or greater than stated in steps 
3 and 4, adjust the associated voltage adjust 
potentiometer on the power supply assembly. Rotate 
clockwise to increase and counterclockwise to 
decrease the output voltage. 

6. If the correct voltage indication cannot be obtained, 
replace the power supply. 

7. After the correct voltage has been obtained, set the 
PONER switch to OFF and proceed with the 
installation of the flexible disk drives. 

FLEXIBLE DISK DRIVE INSTALLATION 

SINGLE DRIVE 

1. Remove the left-hand filler bracket from the flexible 
disk drive mounting opening. Remove the ac power 
cord from the primary source. 

2. Insert the flexible disk drive with the logic board 
toward the right, and attach it with the three no. 10 
hexagon head screws and no. 10 flat and lock washers 
provided. 

3. For systems using the GD.308-A Power Supply, attach 
the flexible disk drive power cable from the flexible 
drive ac input connector to the -5 V power supply 
transformer primary winding terminals and frame. 
For other systems, attach the cable· to the +24 V 
power supply transformer primary winding terminals 
and frame. The existing wires to the transformer 
must be moved to the piggyback tabs of this cable. 

Green lead to a power supply mounting screw 

'Mlite lead to terminal 4 of the transformer 

Black lead to terminal 1 of the transformer 

4. Using cable ties, secure the power cables to the frame 
and power supplies. 

DUAL DRIVE 

1. Remove both filler brackets from the flexible disk 
drive mounting openings. Remove the ac power cord 
from the primary source. 

2. Insert the two flexible disk drives with the logic board 
of each drive toward the right, and attach each drive 
with the three no. 10 hexagon-head screws and no. 10 
flat and lock washers provided. 
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3. Attach one flexible disk drive power cable from the 
flexible disk drive power input connector to the -t-24 V 
de power supply transformer primary winding 
terminals and frame. Refer to step J of the single 
flexible disk drive installation above for connection.<>. 

4. On systems that have a GD308-A Power Supply, attach 
the other flexible disk drive power cable from the 
flexible disk drive power input connector to the -5 V 
de power supply transformer primary wmding 
terminals and frame. Ref er to step 3 of the single 
flexible disk drive installation above for connections. 

5. On systems that do not have a GD308-A Power Supply, 
attach the other flexible disk drive power cable from 
the flexible disk drive power input connector to the 
-t-24 V de power supply transformer primary winding 
terminals and frame along with the power cable from 
the first unit. Refer to step 3 of the single flexible 
disk drive installation above for connections. 

6. Using cable ties, secure the power cables to the frame 
of the power supplies. 

FREQUENCY CONVERSION 

This procedure outlines the processes necessary to convert 
the flexible disk drive unit for operation from ac power 
circuits of 120 V, 50 or 60 Hz. The conversion is 
accomplished by reversing the dual diameter drive pulley 
on the drive motor shaft (figure 12-2). 

1. Remove the printed wiring assembly from the flexible 
disk drive unit. 

a. Disconnect the four cable connectors along the 
edge of the printed wiring assembly. 

b. Remove the two screws adjacent to the signal 
connector that secure the printed wiring assembly. 

c. Apply slight pressure to the board at each of the 
four nylon push-in clips individually while pressing 
the wedge hook into the center of the push-in clip. 

2. Remove the belt from the drive motor pulley. 

3. Loosen the set screw and remove the pulley from the 
shaft. 

4. Reverse the pulley and replace it on the shaft. 

5. Position the pulley on the shaft, allowing a tolerance 
of 15/64 inch (6 millimeters) between the base of the 
motor and the pulley edge adjacent to the motor. 
Refer to figure 12-2. 

6. Tighten the pulley set screw. 

7. Replace the belt and printed wiring assembly. 

B. Reconnect the four cable connectors to the printed 
wiring assembly. 

BACKPLANE WIRING 

For interrupt install a ti on, refer to section 20. 
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CABLING 

SINGLE DRIVE 

1. Attach the signal cable for unit 0 to the processor 
backplane pins of the flexible disk drive controller slot 
as indicated in scctrnn 2 for the applicable system. 

2. Attach the other end of the cable to the flexible disk 
drive and secure it with the two fasteners. 

3. Attach the two ring terminal wires to the +5 V and 
+-5 V RET output terminals of the processor -t-5 V de 
power supply to the right of the drive. Attach the red 
lead to the +5 V terminal and the black lead to the 
+5 V RET terminal. 

4. Attach the slide contacts of the red and black wires to 
the output terminals of the +24 V power supply, the 
red lead to the +OUT terminal, and the black lead to 
the -OUT terminal. 

5. On systems that have the GD308-A Power Supply, 
attach the slide contacts of the blue and black wires 
to the output terminals of the -5 V de flexible disk 
drive power supply, the blue lead to the -OUT 
terminal, and the black lead to the +OUT terminal. 

On systems that do not have the GD308-A Power 
Supply, attach the two ring terminal wires to the -5 V 
de processor power supply, the blue lead to the -OUT 
terminal, and the black lead to the +OUT terminal. 

6. Attach the control/indicator cable CPU connector to 
the flexible disk drive controller processor backplane 
pins as indicated in section 2 for the applicable system. 

7. Attach the panel connector to J2 of the control panel 
or JU of the dual-CPU multiplexer as indicated in 
section 2 for the applicable system. 

8. Dress and tie all cables to avoid damage when the 
equipment frame is closed. Ensure that cables do not 
block the fan grills. 

9. Replace the power supply cover. 

10. Connect the 7-inch (178-millimeter) ground wire from 
the flexible disk drive cable assembly to the rear of 
the flexible disk drive housing assembly. Use the 
existing power supply cover mounting hardware. 

DUAL DRIVE 

1. Complete steps 1 through 7 of Single Ori ve above to 
install unit 0. 

2. Attach the signal cable for unit 1 to the processor 
backplane pins of the flexible disk drive controller slot 
as indicated in section 2 for the applicable system. 

J. Attach the other end of the cable to the flexible disk 
drive unit l and secure it with the two fasteners. 

4. Connect the unit 1 power cablmg as outlined in steps 
3, 4, and 5 of Single Drive above using the same 
terminals as unit 0 for ring connectors or the adjacent 
SENSE terminals for slide connectors •• 

12-7 



5. For CYBER 18-25 and 18-30 systems, connect the 
second control/indicator cable as indicated in section 
2 for backplane cabling. 

6. Dress and tie all cables to avoid damage when the 
equipment frame is closed. 

7. Replace the power supply cover. 

8. Connect the 7-inch (178-millimeter) ground wires from 
the flexible disk drive cable assemblies to the rear of 
the flexible disk drive housing assembly. Use the 
existing power supply cover mounting hardware. 

FLEXIBLE DISK DRIVE CONTROLLER 
INSTALLATION 

SWITCH VERIFICATION 

Verify that the flexible disk drive controller equipment 
code and program protect switches (location GB) are set 
according to system requirements. Refer to figure 12-5. 

1. Verify that switches l through 3 are set to OFF. 
These switches are not currently used. 

2. Set program protect switch 4 per system application. 
The equipment is protected when the switch is in the 
ON position. 

3. Verify that equipment code switches 5 through 8 are 
set per system application. 

CONTROLLER INSERTION 
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CAUTION 

Damage to the board may result if it is 
inserted in the wrong slot. (See section 
I for slot assignments.) 

1. Remove the outside panel from the cabinet by pulling 
the bottom free of the catches and raising the panel to 
free the top hanger. 

2. Remove the dust cover from the processor chassis. 

3. After equipment code and program protect switches 
have been ve.rified, insert the controller into the 
assigned slot, ensuring that the co'mponents are to the 
left. After the board is inserted, apply firm pressure 
at the upper and lower corners to assure that the 
board is properly seated in the backplane connector. 

4. After the board is inserted and the signal cables are 
connected, replace the dust cover, close the 
equipment frame, and replace the panels. 

DIAGNOSTIC TESTING 

Perform manual and diagnostic checks in accordance with 
the diagnostic decision logic tables in the system hardware 
maintenance manual. 

NOTE 

The diagnostic tests and routines 
described in the system hardware 
maintenance manual can only be 
performed after the console display, 
processor, and flexible disk. drive or tape 
cassette (diagnostic load device) 
installations are complete. 
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Figure 12-5. Flexible Disk Drive Controller Switches 
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CO~UNICATIONi MULTIPLEXER SUBSYSTEMS 13 

The CYBER 18-25 and 18-30 system 
multiplexer subsystem provides two 
asynchronous communication channels. 
comprises: 

communication 
to sixty-four 

This subsystem 

• A communication interface (three multiplexer loop 
interface adapter printed wiring assemblies) that is 
located in the communication processor chassis 

e A loop multiplexer (chassis, multiplexer logic printed 
wiring assembly, and blower assembly) that is housed 
in the GH447-D Equipment Cabinet below the 
magnetic tape transport or in the GH461-A Equipment 
Cabinet 

e A power supply that provides the de operating voltages 
(+5 V de, +12 V de, and -12 V de) for 

COMMUNICATION PROCESSOR (CPU 2) 

E F G 

the loop multiplexer that is housed in the equipment 
cabinet 

e Two cables that provide interface between the 
communicati~n interface and the loop multiplexer 

e One to sixteen asynchronous two-channel 
communication line adapters (ACLA) that are installed 
in the loop multiplexer chassis 

An additional loop multiplexer chassis and an equipment 
cabinet are required for expansion to 32 communication 
line adapters (64 channels). The 10431-1 Communication 
Multiplexer Expansion option provides this capability. 

Figure 13-1 depicts a typical communications multiplexer 
subsystem block diagram. 
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Figure 13-1. Typical Communications Multiplexer Subsystem Block Diagram 

96768360 AE 

LOOP 
MULTIPLEXER 
CARD 

13-1 



':PARTS AND EQUIPMENT TOOLS AND TEST EQUIPMENT 

Parts and 
Eguipment 

Multiplexer loop inter-
face adapter 

MLIA no. I 
(input loop) 

MLIA no. 2 
(output loop) 

MLIA no. 3 (pro-
cessor interface) 

Cable assembly (pro-
cessor to loop 
multiplexer) 

Cable assembly (pro-
cessor to loop 
multiplexer) 

Cable assembly' (loop 
multiplexer to 
loop multiplexer) 

Communication line 
expansion 

Loop multiplexer 

Asynchronous communi-
cation line adapter 

Cable assemblies 
(asynchronous communi-
cation line adapter to 
modem/terminal)t 

Equipment cabinet, 
de power supply 
and fans 

Equipment Part 
Number Number 

DV192-A 74873638 

74872399 

74872408 

74372417 

96753600 

96753601 

74873941 

DV198-A 74874058 

74411901 

DU137-A 74490300 

(Refer 
to 

table 13-1) 

.GH447-D 96750755 
or 
GH461-A 88801353 

No special tools or test equipment are required to install 
the communication expansion subsystem. Refer to 
section 1 for general use tools. 

UNCRATING 

The loop multiplexer is factory installed in the equipment 
cabinet. Refer to the magnetic tape transport section for 
uncrating procedures. 

. ·INSPECTION 

Inspect the loop multiplexer chassis, power supply, and 
cables for physical damage to frames, printed wiring 
assemblies, connectors, cables, and so forth. 

.POWER REQUIREMENTS 

The multiplexer loop interface adapters reside in the 
communication processor and obtain de power via the 
processor backplane. 

The loop multiplexer power supply resides in the equipment 
cabinet and receives 120 V ac, 50/60 Hz power via the 
cabinet power distribution box (refer to section 1). 

POWER CABLING ~ 

The power distribution box of the equipment cabinet is 
provided with a power cord. Verify that the site power 
source voltage and frequency agrees with the equipment 
label values. If they agree, connect the power cord to the 
site power source receptacle. Using a volt-ohmmeter, test 
ac power with the power switch ON, ensuring that the 
input power between 104 and 127 V ac is maintained. Also 

TABLE 13-1. LINE ADAPTER CABLE ASSEMBLIES 

Cable 
Assembly Connector to Communication 
Number App 1 i cat ion Connector to Modem Line Adapter 

746577xxt Compatible with AT&T 25-contact plug (male) 25-contact ·socket (female) 
103/113 data sets 

746579xxf Connects to console 25-contact so.cket (female) 25-contact socket (female) 
display terminal via with threaded retaining 
cable (figure 13-4) spacers 

746583xxt Compatible with AT&T 25-contact plug (male) 25-contact socket (female) 
103F, 202R data sets 
or CDC telegraphic 
level converter or 
equivalent modem 

f xx of the cable assembly number denotes cable length per customer requirement. 

tFor information on customer fabricated cable assemblies, refer to the CVBER 18 Site Planning Kit listed in the preface. 
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test de power supply output at the power supply terminal 
strip. The de voltages as marked should be obtained. If de 
voltages are less or greater than 5 percent of the marked 
value, adjust the associated potentiometer to correct 
output. 

SIGNAL CABLING 

SINGLE LOOP MUL TlPLEXER SYSTEM 

See figure 13-2 for the loop multiplexer card to processor 
backplane signal cable installation. 

1. Connect the signal cable (part number 96753601) 
between Jl of the loop multiplexer card and backplane 
pins 82 through 85 of slot F and 276 through 279 of 
slot E, as indicated on the connectors. 

2. Connect the signal cable (part number 96753600) 
between J2 of the loop multiplexer card and backplane 
pins 78 through 81 of slot F and 80 through 83 of 
slot E, as indicated on the connector. 

3. Attach the cable shield U-bolts around the cable 
shields at the processor and equipment cabinet cable 
entry facilities. More than one cable can be clamped 
by a U-bolt. 

DUAL LOOP MULTIPLEXER SYSTEM 

See figure 13-3 for dual loop multiplexer cards to the 
processor backplane signal cable installation. 

1. Connect the signal cable (part number 96753601) 
between Jl of the first loop multiplexer card and 
backplane pins 82 through 85 of slot F and pins 276 
through 279 of slot E, as indicated on the connectors. 

2. Connect the signal cable (part number 96753600) 
between J2 of the second loop multiplexer card and 
backplane pins 78 through 81 of slot F and pins 80 
through 83 of slot E, as indicated on the connectors. 

J. Connect the signal cable (part number 74873941) 
between J2 of the first loop multiplexer card and Jl of 
the second loop multiplexer card. The Pl end of the 
cable connects to Jl and P2 connects to J2. 

4. Attach the cable shield U-bolts around the cable 
shields at the processor and equipment cabinet cable 
entry facilities. More than one cable can be clamped 
by one U-bol t. 
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ASYNCHRONOUS COMMUNICATION LINE 
ADAPTER (2561-0 TO 
CONSOLE DISPLAY TERMINAL 

See figure 13-4 for the asynchronous communication line 
adapter to console display terminal signal cable installation. 

l. Route the signal cable (part number 746579xx), using 
the cable end with the 25-contact female socket, 
through the bottom left rear side of the equipment 
cabinet, through the cutout openings and under the 
blower assembly of the loop multiplexer chassis (see 
figure 13-4). 

2. Connect the 25-contact female socket routed in step 2 
to the appropriate connector (CLAl or CLA2) on the 
card handle of the selected asynchronous 
communication Ii ne adapter at the front of the loop 
multiplexer chassis. Leave enough slack in the cable 
so that the connector wires are not crimped and 
secure_ the cable connector to the card connector with 
the screws provided (see figure 13-4). 

3. Route the other cable end as required by site layout. 
Connect the 25-contact female socket with threaded 
retaining spacers to the 25 contact male plug of the 
console display terminal signal cable (part numer 
61406100). Secure these two connectors with the two 
screws provided. 

DIAGNOSTIC TESTING 

Perform the manual and diagnostic checks according to the 
diagnostic decision logic tables in the system hardware 
maintenance manual. 

NOTE 

The diagnostic tes~s and routines 
described in the system hardware 
maintenance manual can only be 
performed after the console display, 
processor, and flexible disk drive or tape 
cassette (diagnostic load device) 
installations are complete. 

lJ-J 
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PROCESSOR 
BACKPLANE 
REAR VIEW 
(MLIACARDS 
1 AND2 

EQUIPMENT· 
CABINET 
FRONT 
VIEW 

"" 

CABLE ~ 
(PART NUMBER 9675~ -~ 

__ L- __;-- .-_________ , 
CABLE (PART NUMBER 96753600) 

Figure 13-2. Single Loop Multiplexer Signal Cable Installation 
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EQUIPMENT 
CABINET 
FRONT 
VIEW 

CYBER 18-2i. 18-30 
TmlESHARE 
PROCESSOR 
CABINET 

EQUIPMENT 
CABINET 
FRONT 
VIEW 

I 

\ 
CABLECPART 
NUMBER 967536001 

SLOT E SLOT F 

TO TO 
J2 J1 

· Figure 13-J. Dual Loop Multiplexer Cards to Processor Backplane Signal Cable Installation 
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25-CONT ACT PLUG 
(MALE) WITH 
THREADED SCREWS 

0713-1 

EQUIPMENT 
CABINET 

25-CONTACT SOCKET 
(FEMALE) WITH 
THREADED RETAINING 
SPACERS 

25-CONTACT . 
SOCKET (FEMALE) 
WITH SCREWS 

MAGETIC TAP6 
TRANSPORT 
(CYDER 18-30 ONLY) 

2561-1 ASYNCHRONOUS 
COMMUNICATION 
LINE ADAPTERS 

LOOP MULTIPLEXER 
CARD 

Figure 13-4. Asynchronous Communication Line Adapter to Console Display Terminal Signal Cable 
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CONSOLE DISPLAY (CCSSS) 

The CCSSS console display functions as an operators 
console or a remote terminal input/output device for the 
computer system. It performs input and terminal control 
functions via a detachable keyboard assembly, and 
monitors both input and output functions on a 12-inch 
cathode-ray tube display screen. Included within the 
console/terminal are all the necessary electronics, 
including an asynchronous communication-facility 
interface, to permit it to operate in much the same manner 
a.s a teletypewriter. 

The console/terminal has two interface connectors at the 
rear panel. (Refer to figure 4-1.) One connector, labeled 
DA TA SET CONNECTOR, is used to connect the 
console/terminal to either the 1/0-TTY or eight-channel 
communication line adapter slots in the processor chassis. 
The second connector, labeled PERIPHERAL 
CONNECTOR, is not supported by the CYBER 18 system. 

PARTS AND EQUIPMENT 
Parts and 
Equipment 

Console display 

Cable assembly (1/0-TTY 
controller to console). 

·supplied with 18-lOM, 
18-20 processor, 10.S 
feet (3.2 meters) 

Cable assembly, 15 feet 
(4.6 meters). Supplied 
with CYBER 18-30 system. 

Cable assembly (eight­
channel communication 
line adapter to terminal), 
50 feet (15.2 meters) 

Equipment 
Number 

CC555-A/B 

,-----------, I PROCESSOR CHASSIS I 

1 r I~ 11 

I I~~ I 
z~ I I l~g J 

l 
,u~ 

I . ~~co~O -----------.I I 
I 
L_____ _ ___ _J 

2194 

KEYBOARD 

KEYBOARD 
CABLE 

1/F 
CABLE 

CONSOLE 
DISPLAY 

120 V 50/60 Hz 
TO SITE POWER 
OR POWER 
COVERSION 
RECEPTACLE 

Figure 14-1. Console Display Installation Block Diagram 

Part 
Number 

15630400/ 
15630401 

61406100 

96744876 
or 

88952422t 

96750282 
or 

88951570 
or 

88952427t 

I 

I 

t FCC EMI qualified part. Use of non-qualified parts on FCC EMI verified systems will void the system verification. Refer to I 
section 1, FCC EMI Verification, for details concerning identification and continuation of this verification. 
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The console/terminal rear panel data set connector is 
equivalent to ITT Cannon 00-255 connector and therefore 
requires the equivalent of ITT Cann.on DB-25P as a mating 
connector. Figures and tables for pin assignments required 
on mating connectors are provided in the 92452 
Conversational Display Terminal Hardware Maintenance 
Manual and in section 19 of this manual. 

TOOLS AND EQUIPMENT 

No special tools or test equipment are required to install 
the console/terminal. 

UNCRATING 

The console/terminal is shipped in a heavy-duty cardboard 
carton and is buffered by preshaped polystyrene packing 
material. The following procedure describes the steps for 
uncrating the display terminal. (Refer to figure 14-2). 

1. Open the top of the exterior container and lift out the 
cables secured in the end-frame slits of the packing 
material. 

2. Lift the top flaps of the end frames and remove the 
keyboard. 

3. Remove the two T-blocks interlocked in the end frames. 

4. Remove the console/terminal, with' the enc;! frames still 
attached, from the exterior container. 

5. Remove the end frames and any remaining packing 
material from the console. 

CRATING 

To protect the console/terminal from damage during 
transit, always prepare it for shipment using only approved 
materials and procedures. Proper materials may be 
obtained by contacting the nearest CDC representative. 

To crate the console/terminal, refer to figure 14-2. If 
desired, a template is available for use in cutting out the 
polystyrene material. (Order drawing number 41035301 
from the CDC Corporate Traffic division.) 

The crating and packing of any loose console/terminal 
component parts should be performed in a manner similar 
to that of the console/terminal to avoid possible damage 
during shipment. 

INSPECTION 

Inspect the console/terminal as follows: 

1. Remove the console/terminal and cables from the . 
shipping carton and check for damage. 

2. Check the contents of the carton against the packing 
list. 

14-2· 

3. Examine all connectors and plugs for possible bent 
pieces. 

4. Remove the cabinet hood from the display module by 
unscrewing two mounting screws at the rear of the hood 
(figure 14-3) and sliding the hood to the rear, then up. 
Check for loose or broken switches, connections, and 
logic assemblies. 

5. Check to see· that the control logic printed circuit 
board is inserted in its designated slot. Refer to figure 
14-4. 

6. Make sure that interprinted wiring assembly connectors 
are properly seated. ' 

7. Check for physical operation of all switches and 
controls. 

POWER REQUIREMENTS 

Refer to section 1 for input power requirements. 

The CC555-A console display is designed to operate from a 
nominal input of 120 V ac, 50 or 60 Hz. The CC555-B is 
designed to operate from a nominal input of 220 V ac, 50 
Hz. The unit is adjusted for 50 Hz or 60 Hz operation by a 
function switch on the control logic printed circuit board. 
This switch is set to the required position during 
switch/jumper verification. To verify the input voltage 
requirement of the console display, refer to the equipment 
label on the rear of the unit. If the site voltage is not 
within the voltage specified, refer to the 752 
Conversational Display Terminal Hardware Maintenance 
Manual, section 5, for changes required at the input power 
transformer. 

POWER CABLING 

The console/terminal is provided with a three-prong 
grounded power cable. Assure that CBI at the rear of the 
terminal is off (down) before connecting or disconnecting 
the power cable from the site power source. Refer to 
figures 14-5 and 14-6 for the manner and location of 
connecting the input power cord of the console/terminal. 

SIGNAL CABLING 

The console/terminal is intended for use as an operators 
console on a CYBER 18-lOM, 18-20, 18-25, or 18-30 system 
when connected to the 1/0-TTY controller or as a remote 
terminal ·when connected to the F J442 Eight-Channel 
Communication ·Line Adapter. Signal cabling for each 
configuration is described below. 

CONSOLE DISPLAY TO CY BER 18-1 OM AND 18-20 

1. Attach the signal cable to the processor 1/0-TTY 
controller backplane slot K as shown in figure 14-5. 

2. ~ttach the signal cable shield under the U-bolt and to 
the cabinet. 
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NOTES: 

MATERIALS REQUIRED QTY 

END FRAME CUSHIONING 2 
3" WHITE REINFORCED 

BOX SEALING TAPE AIR 
EXTERIOR CONTAINER 

(SMALL DISPLAY) 
OR, 

EXTERIOR CONTAINER 
lLIAT DISPLAY) 

I) INTERLOCK FOAM BA'SE LEGS WITH END FRAMES 
2) PLACE END FRAMES WITH BASE LEGS ON DISPLAY 
3) PLACE DISPLAY WITH END FRAMES INTO CONTAINER 
4) INTERLOCK "T" BLOCKS WITH END FRAMES 

CDC PART NO. 

41035801 

41035803 

41035802 

5) LIFT TOP FLAPS ON END FRAMES AND INSTALL 
KEYBOARD WITH KEYS FACING DOWN 

6) SECURE CABLES IN END FRAME SLITS AS SHOWN 
7) CLOSE AND SEAL CONTAINER WITH 3

11 
WHITE 

REINFORCED BOX SEALING TAPE 

': . ~END FRAME (2) 

Figure 14-2. Crating and Ulcrating the Console Display 
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Figure 14-3. Cabinet Hood Removal 

AC ENTRY 
PANEL ASSEMBLY 

Figure 14-4. Console Display Component Arrangement 
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MODULE 
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MULTIPLEXER 
PRINTED WIRING 
ASSEMBLY 
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CVBER 18-SM/lOM/20 

TO SITE POWER 
OUTLET (120 V ACJ 

Figure 14-5. CYBER 18 Processor Operator's Console Signal Cable Installation 
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Figure 14-6. Terminal to Eight-Channel Communication Line Adapter Signal Cable Installation 
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3. Attach the console end of the cable to the data set 
connector at the rear of the console display. 

CONSOLE DISPLAY TO CYBER 18-25 AND 18-30 

1. Attach the signal cable to J-5 of the dual-CPU 
multiplexer as shown in figure 14-5. 

2. Attach the signal cable shield under the U-bolt and to 
the cabinet. 

3. Attach the console end of the cable to the data set 
connector at the rear of the console display. 

TERMINAL TO EIGHT-CHANNEL COMMUNICATION 
LINE ADAPTER 

The terminal requires a terminal-to-eight-channel 
communication line adapter signal cable, 50 feet (15.2 
meters} in length. This cable must be special-ordered. 
Section 19 of this manual contains instructions for the 
local fabrication of a signal cable if one is desired by the 
customer. A cable interface board is supplied with the 
eight-channel communication line adapter to accommodate 
connection of either the standard or locally fabricated 
signal cable. Refer to section 19 for information relating 
to channel selection from the eight-channel communication 
line adapter to the terminal. 

1. Attach the signal cable to the eight-channel 
communication line adapter cable interface board as 
shown in figure 14-6. 

2. Attach the signal cable shield under the U-bolt and to 
the cabinet. 

3. Attach the terminal end of the cable to the data set 
connector at the rear of the terminal. 

KEYBOARD CONNECTION 

To connect the keyboard to a display terminal, mate the 
keyboard cable plug with the display terminal receptacle. 
The receptacle is located in the right front corner of the 
display terminal recessed area. Position the keyboard 
under the terminal recessed area if desired by raising the 
front edge of the terminal and sliding the back edge of the 
keyboard under the terminal. 

CAUTION 

'Mien mating the keyboard cable under the 
terminal, avoid stressing the signal cable attached 
at the rear of the terminal. If doubtful, remove 
the signal cable connector before attaching the 
keyboard. 

SWITCH/ JUMPER VERIFICATION 

110-TTY CONTROLLER BAUD RATE 
SELECT SWITCHES 

To verify the baud rate select switch positions on the 
1/0-TTY controller, the printed circuit board must be 
removed from the processor chassis. Proceed as follows: 

96768360 AE 

1. Open the front door of the processor cabinet and 
remove the chassis cover plate. Attached to the cover 
plate is an extractor tool for removing the controller. 

2. Remove the printed wiring assembly from slot K. 

3. Verify that the baud rate switch positions agree with 
the applicable configuration specified in figure 14-7. 

4. Replace the 1/0-TTY controller board, extractrnn tool, 
and chassis cover plate. 

EIGHT-CHANNEL COMMUNICATION LINE 
ADAPTER SELECT SWITCHES 

Refer to section 19 for setting the required select switches 
if the terminal is to be connected to an eight-channel 
communication line adapter. 

OPERATOR'S CONSOLE/DISPLAY TERMINAL 
EXTERNAL SWITCHES 

Assure that the external switch settings of the 
console/terminal and keyboard are set to their desired 
positions for the applicable site configuration. 

OPERATOR'S CONSOLE/DISPLAY TERMINAL 
INTERNAL SWITCHES 

Internal switches, jumpers, and controls are used 
principally for console/terminal set-up and maintenance 
procedures. All internal controls are located on the 
control-logic printed circuit. board inside the display 
module enclosure. Refer to figure 14-4 for location of the 
printed circuit board. Figure 14-8 shows the location of 
these controls on the printed circuit board and indicates 
how they are set to obtain a desired condition. A decal, 
similar in appearance to that shown in figure 14-8, is 
carried on the logic board chassis inside the display 
module. The FACTORY boxes on the decal carry Xs 
indicating the initial switch settings made at the factory; 
the SITE boxes should be marked with an X during 
installation to reflect the switch settings used for 
adjustments made to a speci fie console/terminal 
installation. Refer to the 92452 Conversational Display 
Terminal Hardware Maintenance Manual for a complete 
description of internal switch functions. 

To verify switch settings, proceed as follows: 

1. Remove the control logic printed circuit board cover 
plate by removing the two retaining screws holding the 
plate to the printed circuit board. 

2. Verify the setting of the baud rate switches, internal 
control switches, and interface jumpers to the positions 
required for the particular installation. Refer to figure 
14-8 and table 14-1 for the correct settings. Use a 
ballpoint pen point to alter switch settings if 
necessary. Use needle-nose pliers to alter interface 
jumpers if necessary. 

-
3. Verify the security of the data set connector at the 

rear panel. 
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DEADSTART PROGRAM 

:8 BB 8 
F 

SWITCH 
LOCATION 
L1 OR l10 

BUAD RATE SELECT SWITCH SETTINGS 

DEADSTART PROGRAM 
RATE SWITCH SWITCH SWITCH SWITCH 

POSITION 1 POSITION 2 POSITION 3 POSITION 4 

110 ON ON ON ON 
300 ON OFF ON OFF 
1200 OFF ON OFF ON 
9600t OFF OFF OFF OFF 

J J 

tNORMAL OPERATING POSITION 

0394 

Figure 14-7. 1/0-TTY Controller Baud Rate Select 

CAUTION 

Ensure that CBl on the rear panel on the 
console/terminal is off (down) and that 
the console/terminal ac power cord is 
removed from the power outlet before 
performing the following step. 

NOTE 

The checkout procedures outlined in the 
system hardware maintenance manual 
may be completed before performing 
steps 5 · and 6 of this procedure to avoid 
repeated removal of the printed circuit 
board cover plate and cabinet hood. 

5. Replace the control-logic printed circuit board cover 
plate by positioning the plate in place and installing the 
two retaining screws removed in step 1 of this 
procedure. 

6. Replace the cabinet hood and hood-retaining screws 
removed during the inspection procedure of this section. 

7. Plug the ac power cord into the appropriate site ac 
power outlet. 

8. Turn the consCJic/terminal power on by pushing CBl up 
at the console/terminal rear panel. 

14-8 

NOTE 

If CB! trips to off after being turned on, 
wait approximately 30 seconds before 
attempting to reset it. If the breaker 
trips repeatedly, refer to the system 
hardware maintenance manual for 
diagnostic procedures. 

OFFLINE AND DIAGNOSTIC TESTING 

Perform the offline and diagnostic checks according to the 
off-line test program and diagnostic decision logic tables 
(DDL Ts) in volume 2 of the subsystem hardware 
maintenance manual. 

NOTE 

The diagnostic tests and routines 
described in the subsystem hardware 
maintenance manual can only be 
performed· after the console display, 
processor, and flexible disk drive or tape 
cassette (diagnostic load device) 
installations are complete. 
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TABLE 14-1. PRINTED WIRING ASSEMBLY SWITCH/JUMPER SETTING 

Control Factory Setting CYBER 18 Setting 

., 
HIGH RATE switches 9600 baud 9600 baud 

LOW RATE switches 110 baud 110 baud 

AUTO LINE FEED switch Disabled Disabled 

MARK PARITY switch Enabled Disabled 

50 Hz switch Enabled As required by site 
power supply 

SWITCHED RTS switch Enabled Enabled 

CONSTANT DTR switch Enabled Enabled 

INTERNAL TEST switch Disabled Disabled 

X/Y POSITION switch Disabled Enabled 

CURRENT LOOP switch Disabled Disabled 

INTERFACE jumpers Voltage level interface Voltage level interface 
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70 LINE/MINUTE MATRIX PRINTER 15 

The matrix printer is a table-top-mounted 70 line/minute 
printer housed in its own cabinet. The printer produces up 
to four copies plus an original with up to 132 columns at a 
nominal speed of 70 lines per minute. Printer capabilities 
include a 1000-character interface buffer and bidirectional 
printing. Features include an electronic vertical format 
unit (EVFU) that reads and stores format instructions from 
a punched tape, paper runaway to stop paper motion 
whenever forms slew for an excessive length, LED 
diagnostics displays for controller-detectable errors, and a 
rear-mounted forms paper basket. 

The CT104-A uses a 7x7 dot matrix and prints 64 ASCII 
symbols. 

The CT104-D uses a 9x7 dot matrix and prints 96 ASCII 
symbols. 

The printer can be controlled by an eight-channel 
communication line adapter (CLA) that resides in the 
processor chassis (refer to section l for specific controller 
slot assignments) or it can operate as a peripheral of the 
CC614 or CC628 keyboard display terminal. An interface 
cable assembly connects the printer to either the CLA via 
the backplane pins of the processor or the appropriate 
connector of the display terminal. 

PARTS AND EQUIPMENT 

Parts and 
Equipment 

70 line/minute 
matrix printer 

Printer ribbon cassette 

Format tape 

Interface cable 
assembly, CLA to 
printer, 50 feet 
(15.2 meters) 

or 
Interface cable 
assembly, terminal 
to printer, 20.5 
feet (7.6 meters) 

Equipment 
Number 

CT104-A 
or 

CT104-D 

TOOLS AND EQUIPMENT 

Part 
Number 

95453000 

95453003 

44671691 

95414500 

96750284 
or 

96752351 
or 

88951580 

61406101 

The following tools and equipment are required to install 
the printer: 

e Tin snips or sheet metal shears (for opening equipment 
packaging) 

e Screwdriver, common, 1/4-inch blade 

e Pocket k11ife (to cut tape, cardboard, and so forth) 

96768360 AE 

• Adjustable open-end wrench, 6 to 8 inches long 

e Punch, format tape (CDC part number 76657900) 

e Format tape splice (CDC part number 76628200), 
minumum of two each 

UNCRATING 

Read this entire section before attempting to unpackage 
and assemble the printer. 

PRINTER 

1. Cut and remove the steel strapping securing the printer 
package to the wood skid. 

2. Open the printer box. 

3. Reach into the printer box and lift out the printer. 

CAUTION 

The printer weighs 100 lbs (45.5 kg). Two 
persons are required to lift the printer out 
of the box. 

4. Carefully place the printer on a solid bench or table. 

5. Cut the straps that secure the two end cushions to the 
printer. Remove the two end cushions and the plastic 
dust cover. 

CAUTION 

Do not tilt the printer up on edge so that 
its weight is resting on the cabinet. 

6. Remove the two hex head shipping screws that lock the 
floating structure to the printer base plate during 
shipping. These two screws are located on the bottom 
of the printer base plate. One screw is on the left side 
halfway between the left front and left rear rubber 
feet. The other screw is on the right side in a similar 
position. These screws should be saved for re-use if the 
printer is ever repackaged for shipping. Slide one side 
of the printer at a time over the edge of the table until 
the screw is accessible for removal. 

PAPER BASKET 

1. Open the paper basket box. 

2. Remove the two-piece basket. 

3. Retain the paper basket for installation to the printer 
following assembly of the printer •. 
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CRATING 

PRINTER 

Read this entire section before attempting disassembly and 
packaging of the printer. 

1. Unplug and coil the line cord. Tape or tie the cord so it 
does not uncoil. Place the cord on top of the printer. 

2. Remove the paper basket. 

3. Install the two hex head (M6X8) metric shipping screws 
that lock the floating printer structure to the printer 
base plate. The screws are installed from under the 
pr1 nter. One screw goes on the left side halfway 
between the left front and left rear rubber feet. The 
other screw goes on the right side in a similar position. 

4. Tape all printer covers in place with glass filament tape. 

5. Assemble the outer container, using filament tape to 
secure the flaps. Place the container on the shipping 
skid. 

6. Place the printer in a plastic dust cover. 

7. Place an end cushion over either end of the printer. 
Secure the end cushions in place with glass filament 
tape, wrapping several turns of tape from end to end 
around the printer. 

8. Place the printer in the container and seal the .flaps 
with carton sealing tape. 

CAUTION 
The printer weighs 100 lbs (45.5 kg). Two 
persons are required to lift the printer 
and place it in the container. 

9. Strap the container to the skid using steel strapping 
clamps and steel edge protectors. 

The printer is now ready for shipment. 

PAPER BASKET 

1. Assemble the exterior box using carton sealing tape. 

2. Place the paper basket in the box. 

3. Place the separator pad on top of the basket. 

4. Place the paper basket mounting rack into the box on 
top of the separator. 

5. Close and seal the flaps of the box with carton sealing 
tape. 

PRINTER ACCESS 

The interior printer area can be accessed by removing the 
front cover, side cover, upper cabinet cover, and lower 
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cabinet skirt. The upper cabinet cover and lower cabinet 
skirt should only be removed by trained service personnel. 
Refer to figure 15-1 for access location and removal. 

FRONT COVER 

Removal of the front cover permits access for installing 
the ribbon cassette and for forms loading. To remove the 
front cover, grasp the two lifting tabs on either side of the 
cover and lift the cover up and off the upper cabinet. When 
installing the front cover, the beveled edge must be toward 
the reat of the machine and facing downward. To install 
the cover, reverse the removal procedure. Care should be 
taken that the four corner guides are engaged properly into 
the upper cabinet before seating the front cover. 

SIDE COVER 

Removal of the side cover permits access to the format 
tape reader, format tape, 6/8 line-per-inch switch, 
compressed pitch switch, and the load vertical format 
switch. To remove the side cover, place the fingertips into 
the depression in the left side of the upper cabinet and 
under the bottom edge of the side cover, and slide the side 
cover upward and off the upper cabinet. 

To install the side cover, reverse the removal procedure. 

UPPER CABINET COVER 

Removal of the upper cabinet cover permits access to the 
format reader and paper drive servo motor. 

To remove the upper cabinet cover, remove the two knobs 
located on the right side of the cover by pulling them off 
their shafts and lift the upper. cabinet cover off the lower 
cabinet skirt. 

To install the upper cabinet cover, reverse the removal 
procedure 

LOWER CABINET SKIRT 

The lower cabinet skirt must be removed to access the 
controller and print head control board and the power 
transformer. It may not be removed without first 
removing the upper cabinet cover. 

The lower cabinet skirt is fastened to clinch nuts in the 
base plate by four slotted-head screws. Removal of these 
four screws permits the skirt to be lifted up and off the 
base plate. Installation is accomplished by reversing the 
removal procedures. 

INSPECTION 

Inspect the printer in the following manner: 

1. Inspect for physical damage from shipping, such as 
impact damage, surface dents and scratches. 

2. Inspect the cabling and the power cord for damage to 
connections, cable connectors, and the cable cover. 
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FASTENED TO 4 CLINCH NUTS IN 
THE BASE PLATE WITH 4 SLOTTED 
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COVER 
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SKIRT 

Figure 15-1. Printer Access {CL104-A/D) 

3. With the access covers removed, inspect the printed 
circuit boards and interconnecting cables to ensure that 
connectors are connected and properly seated. Refer 
to figure 15-2 to assist with component location. 

CAUTION 

Integrated circuits and MOS chips are 
present on the printed circuit boards in 
this printer. These devices are easily 
distorted if a static electrical charge is 
accidentally applioed to a pin through 
improper handling or repair. These static 
charges can be minimized or eliminated if 
proper precautions are observed. 

a~ When handling integrated circuits or plug-in boards, 
do not touch the circuit pans or plug-an board 
connector pins. Handle by the edge only. 
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b. When removing or inserting a connector or board, 
ground yourself to the unit frame before touching 
the board or connector. 

c. Do not remove or insert a connector or board with 
the unit power on. 

d.· Do not remove a plug-in board or chip from its 
shipping carton until ready to insert it. 

e. Use only a three-wire soldering iron when repairing 
printed circuit boards. Lay the board on an 
insulated piece of material. Do not lay the board 
on metal or plastic. 

4. At the rear of the printer, unlatch and swing down the 
controller printed circuit boards and inspect the power 
supply and fuses for security. 

5. Using one hand, move the print head back and forth on 
the print head support shafts several times to ensure 
that it moves freely. 
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C87-1 

PRINT HEAD 

SIGNAL CABLE 
CONNECTION 

CONTROL PANEL 
AND BOARD 

Figure 15-2. Printer Parts Locations 

6. Unlock the left and right tractors (refer to figure 15-3) 
and slide them both from right to left. The tractors 
should both slide easily. 

7. Lock both tractors in place. The tractors should not be 
able to slide. 

INSTALLATION LEVB.ING 

Level the top surface for the desk upon which the printer is 
to be installed. If the desk does not have built-in levelers, 
use shims under the legs or corners. 

In general, the printer operates on a fairly unlevel surface 
so long as it is not allowed to rock. The main reason for 
requiring that the printer be level is for forms-feed 
purposes. If the top surface of the forms stack is not fairly 
level with the printer, the tension on the forms is uneven 
as they enter the printer. Uneven tension on the forms can 
cause form tearing or paper jams. 
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POWER REQUIREMENTS 

With a voltmeter, check the site line voltage at the power 
outlet provided for the printer. 

Due to the difference in nominal voltage inputs between 
sites, the printer is equipped with a multi-tap input 
transformer. Voltage ranges can be tap-selected by 
changing field-accessible input power connections to 
terminal block 2TB01 of the printer. The tap selectable 
ranges available are listed in table 15-1. 

Using table 15-1 and the wiring diagrams shown in figure 
15-4, check the wiring configuration of the printer's 
universal transformer and from the circuit breaker to 
terminal block 2TB01. If the printer is not wired correctly, 
change the wiring of terminal block 2TB01 to obtain the 
configuration required for the site power supply. When 
making these wire changes, make sure that the brown wire 
from the circuit breaker is changed along with the 
transformer leads. 
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LOWER 
CABINET 
SKIRT 

TRACTOR RELEASE 
CLAMP LEVER 

LEFT TRACTOR 
f LAP RIGHT 

TRACTOR 
FLAP 

VERTICAL 
FORMS 
POSITIONING 
KNOB 

UNUSED 

LINE 
FEED 
SWITCH 

ON/OFF 
SWITCH 

NOTE: CT104-A HAS ONLY TWO SWITCHES ON THE CONTROL PANEL· 
FORMS FEED AND START/STOP. • 

1599-1 

Figure 15-3. Printer Controls and Indicators (CT104-D) 

The printer may be operated from a 50 or 60 Hz power 
source within the following frequency ranges: 

Nominal Frequency Tolerance Range 

50 Hz 49.0 to 50.5 Hz 

60 Hz 59.0 to 60.6 Hz 

No component changes or adjustments are required when 
changing from 50 Hz to 60 Hz operation. 

POWER CABLING 

The printer is provided with a three-wire (hot, neutral, and 
earth ground) power cord of which 8 feet (2.44 meters) is 
external to the printer. The power cord is terminated with 
a nonlocking three-prong plug for use with 60 Hz outlets. 
The cord must be fitted at the site with a plug to meet 
local requirements far use with 50 Hz outlets. Before 
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changing power cord configurations, ensure that the printer 
is wired for the required voltage. 

SIGNAL CABLING 

EIGHT-CHANNEL COMMUNICATION LINE ADAPTER 

The matrix printer interfaces with the eight-channel 
communication line adapter (CLA) within the processor 
cabinet. Install the signal cable according to the 
procedures given in section 19 for the eight-channel CLA 
signal cable installation. 

KEYBOARD DISPLAY TERMINAL 
SlA VE PERIPHERAL 

Connect the 1/0 cable from the rear of the display 
terminal (PERIPHEHAL CONNECTOR of CC614 terminal 
or PRINTER CONNECTOR of CC628 terminal) to the 
printer rear panel connector. Refer to table 15-2 for 
printer/terminal connector pin assignments. 
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Nominal Site 
Power (V ac) 

100 

120 

200 

220 

230 

240 

260 

GREEN/YELLOW 

15-6 

TABLE 15-1. UNIVERSAL TRANSFORMER CONFIGURATION 

Voltage Range ( V ac) 

CIRCUIT 
BREAKER 

3CBD:L 

B'I 

90 - 107 

104 - 127 

180 - 213 

198 - 235 

207 - 246 

215 - 257 

235 - 278 

BLUE 

BROWN 

BLA K 
BLACK 
BLUE 

BROWN 

2DDV/22DV/2'1DV 

2TB01 Input 
(Brown) 

5 

4 

6 

7 

7 

8 

8 

GRN/Y,_E_L ___ ~ 

lDDV/l2DV 

2TB01 Output 2TB01 Output 
(Violet) 

2 

2 

5 

5 

4 

5 

4 

TRANSFORMER 
2TD:L 

(Orange) 

VIOLET 

VIOLET 30 VAC 

YELLOW 

YELLOW lb VAC 

BLUE 

BLUE lb VAC 

RED 

REI> SS VAC 

TRANSFORMER 
SECONIARY 
OUTPUTS 

23DV/2bDV 

4 

4 

7 

7 

7 

7 

7 

:LPC:L 
POWER SUPPLY 
PC BOAR)) 

Jlj 

Figure 15-4. Alternate Power Configuration for Wiring the Universal Transformer 
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TABLE 15-2. PRINTER/TERMINAL CONNECTOR PIN ASSIGNMENTS 

Pin 
Number CC ITT EIA Signal Name Origin 

...... 

1 101 AA Protective Ground Printer/Terminal 

2 --- -- Not used ---
3 104 BB Received Data Terminal 

4 --- -- Not Used ---
5 --- -- Not Used ---
6 107 cc Data Set Ready (DSR) Terminal 

7 102 AB Signal Ground Printer/Terminal 

8 109 CF Received Line Signal Detector (CO) Terminal 

9 --- -- Not Used ---

25 --- -- Not Used ---

SWITCH/ JUMPER VERIRCATION the thumb-lever friction clamps at each side of the 
board and pulling it out of ~he chassis. 

EIGHT-CHANNEL COMMUNICATION LINE ADAPTER 

Verify that the settings of the equipment select, interrupt, 
protect, and parity jumpers and the baud rate select 
switches on thP eight-channel CLA are as specified in 
section 19 of this manual. 

KEYBOARD DISPLAY TERMINAL 
SLAVE PERIPHERAL 

Switch/jumper settings for the impact printer when 
operating as a peripheral to a terminal are set on the 
RS-232-C interface board. Identify, remove and make 
switch/jumper settings on the interface board as follows: 

1. Open the rear access panel of the printer by turning the 
four twist lock fasteners located along the top and side 
of the backpanel 1/4 turn counterclockwise. 

2. Identify the RS-232-C interface board (ref er to 
figure 15-2) and remove it from the chassis by releasing 
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3. Refer to figure 15-7 to set the printer baud rate and 
parity select switches to match those of the keyboard 
display terminal (refer to section 6 for CC614 settings 
and section 31 for CC628 settings). Baud rate for 
terminals using an impact printer should not be set to 
exceed 1200 baud. 

4. Set data bit swi tr.hes (and jumper) to correspond with 
the parity selection in the preceding step: if odd or 
even parity is selected, select 7 data bi ts; if no parity is 
selected, select 8 data bi ts. 

5. Remove jumpers for auto answering and reverse 
channel; alarm jumpers and buffer overflow jumper are 
optional (user's option). 

6. Replace the RS-232-C interface board in the printer 
logic chassis by sliding it into place and seating it in the 
chassis receptacle by engaging the card extractors. 

7. Close the rear panel of the printer cabinet and secure it 
by turning the twist-lock fasteners 1/4 turn clockwise. 
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VERTICAL TRANSDUCER BOARD 

The electronic vertical format unit (EVFU), 6/8 
line-per-inch, compressed pitch selection switches are 
located on the vertical transducer board at the left side of 
the printer. Refer to figure 15-5 for their location on the 
board assembly. Set the switches to enable the desired 
features. 

CONTROLLER BOARD SWITCH-SELECTABLE 
FEATURES 

Additional printer features are enabled by a set of switches 
located on the controller and print head board. Locate the 
board and set the switches as outlines in figure 15-6. 

PRINTER OPERATOR.SWITCHES 

The operator switches on the top right front panel are 
momentary type switches and their positions are irrelevant 
at this time. Verify that the printer power switch on the 
lower right front panel is off. 

RS232C INTERFACE SWITCH/ JUMPER SETTINGS 

Communication line parameters are enabled by a set of 
switches and jumpers located on the RS232-C interface 
board in slot 1A04 in the matrix printer. Locate the board 
(figure 15-2) and set the switches and jumpers as outlined 
in figure 15-7. 

RIBBON CASSETTE INSTALLATION 

The ribbon used in this printer consists of a disposable 
ribbon cassette that snaps over the print head and engages 
a cassette drive shaft on the print head support assembly. 
The cassette contains an endless nylon ribbon that is cycled 
through the cassette in one direction until the ribbon wears 

VERTICAL 
FORMAT SERVO 
DRIVER MOTOR 

VERTICAL 
TRANSDUCER 
BOARD 

out. To install the ribbon cassette, refer to figure 15-8 and 
proceed as follows: 

1. Remove the front cover to gain access to the ribbon 
cassette. Skip step 2 if no cassette is installed. 

2. Place fingertips under the cassette locking tab and 
pull it upward until a slight click is heard, indicating 
that the cassette has disengaged from the support and 
pulley assembly. Remove the cassette by lifting it up 
and off the print head. 

3. Remove the new ribbon cassette from its wrappings 
and ensure that its locking tab is in the up (disengaged) 
positon. 

4. Place the ribbon cassette over the print head so that 
the drive spline on the bottom of the cassette engages 
the cassette drive shaft on the head support. The 
ribbon advance knob on the top of the cassette may be 
turned counterclockwise very slightly to aid in drive 
shaft and spline engagement. 

5. While applying slight pressure to the top ·of the 
cassette with one hand, press the cassette locking tab 
downward until a slight click is heard. Using the 
thumb and forefinger of one hand, grasp the cassette 
by both sides and lift upward using a moderate 
pressure. If the cassette lifts off the print head, 
repeat the installation procedure. 

6. Replace the front cover and ensure that it is seated 
properly. 

NOTE 

A· safety interlock ·switch disables 
printer mechanical motion when the 
front cover is removed or not seated 
properly. 

Figure 15-5. Vertical Transducer Board Switches 

15-B 
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CJ 
SWITCll Fl!Nl"llON 1'031TIONt 

SWKl-1 ELONGATED CHARACTER OFF 
C55 SWNW Al.TOMATll" I.lNE FEF.D OFF 
C> 

A2 SWN4-3 SPARE (NOT USEIJt OFI-" 

SWN(-1 SPARE (NOT USEIJt on· 
C9 

SWN4-5 80 COLl'MN <H-'F 
C> 

&"WH4-G AUTOMATIC DOUBLE SPA.CF. on 

SWNl-7 AUTOMATIC TERMINATE OJ!P 

a SWNC-8 INTERACTIVE MODE OFF 

tHOHE OF THESE FEATURES ARE CURRENTLY ENABLED FOR CYDER 18 APPUCATIONS. 

C47 

C> 

noO 

0559-1 

~ SWITCH SHOWN IN 
~ THF. ON POSITION 

~ SWITCH SHOWN I~ C....::.J THE OFF POSITION 

SWN4 

-[Ill 

CTJ2 
[D3 

C::H 
DJs 
Ol6 
CD1 
CDs 

Figure 15-6. Controller and Print Head Board Switch-Selectable Features 

FORMAT TAPE PREPARATION 

The format tape is a standard !-inch (25-millimeter) wide 
tape with sprocket holes on 0.10-inch (2.5-millimeter) 
centers. The standard format tape (part number 95414500) 
comes with channel 3 already punched. Channel 1 must be 
locally punched to correspond to the top-of-forms position 
for the size of forms to be utilized. Channel 2 may be 
locally punched to establish any vertical tap position 
desired. The format tape may be of any length from 5.5 to 
12.5 inches (140 to 315 millimeters), that is required to 
feed and position the selected forms. Any local punching 
of the format tape should involve only channels 1 and 2 of 
the tape. · 

When punching the format tape, use tape punch part 
number 76657900 (figure 15-9). Figure 15-10 illustrates a 
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standard format tape configuration. The following 
procedures are intended to aid in punching the format tape. 

1. Raise the splicer arm out of the way. Raise the 
tension arms and slide the channel selector to the rear 
and out of the way. 

2. Place the format tape on the sprocket pins (channel 1 
inside) so that the desired top of forms (FF) is in line 
with the punch groove. Lower the two tension arms. 

3. Move the punch channel selector to position 1 and 
depress the punch. 

4. If vertical tab (VT) is desired at this location, move 
the punch channel selector to position 2 and depress 
the punch again. 
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12345678 ~ IBBBBBBBBJ F 

SWITCH IS SHOWN IN 
SWITCH 1 THE ON POSTION 

b1r 
JOG 

1 2 3 4 5 6 

IBBBBBBI 
J07 

F J05 

SWITCH 2 SWITCH IS SHOWN IN J04 THE OFF POSTION 

J01 
SWITCH 1 

SWITCH2 J02 

J03 

SWITCH 2 

OPTIONS 1 2 3 4 

EVEN PARITYt ON OFF - -
ODD PARITY ON ON -- --
NO PARITY OFF -- -- -
5 DATA BITS -- - ON ON 

6DATABITS -- -- ON OFF 

7DATABITSt -- -- OFF ON 

8 DATA BITS -- -- OFF OFF 

BUFFER OVERFLOW - - - --
AUTO ANSWERING - -- - --
REVERSE CHANNEL MARK -- -- -- --
REVERSE CHANNEL SPACE -- -- -- -
AUDIBLE ALARM (OOP) -- -- - -
AUDIBLE ALARM (BEL CODE) - -- -- --

tNORMAL SWITCH CONFIGURATION 

SWITCH POSITION DOES NOT MATTER FOR THIS OPTION 

ON CLOSED 
OFF OPEN 

Figure 15-7. RS232-C Interface Switch/Jumper Locations (Sheet 1 of 2) 
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NORMAL 
OPTIO~S JUMPER CONFIGURATION 

5DATABITS J07 

6DATABITS J07 

7DATABITS J07 IN 

8DATABITS 

BUFFER OVERFLOW J04 IN 

AUTO ANSWERING J05 OUT 

REVERSE CHANNEL MARK J03 OUT 

REVERSE CHANNEL SPACE J02 IN 

AUDIBLE ALARM (OOP) J01 OUT 

AUDIBLE ALARM (BEL CODE) J06 OUT 

SWITCH 1 SWITCH 2 
BAUD RATES 

1 2 3 4 5 6 7 8 5 6 

150 (416 µSEC PRT) ON ON OFF OFF ON ON ON ON ON OFF 

300(208 µSEC PRT) OFF ON ON OFF ON ON ON OFF ON OFF 

600 (104 µSEC PRT) ·OFF OFF ON ON ON ON OFF OFF ON OFF 

1200 (52 ~t SEC PRT) OFF OFF OFF ON ON OFF j OFF ON ON OFF 

1800 (39 µSEC PRT) OFF ON OFF I OFF ! ON OFF ON OFF OFF ON 

2400 (26 µ SEC PRT) OFF OFF OFF OFF OFF OFF ON ON ON OFF - ..... 
4800 (13 ;1 SEC PRT) OFF OFF OFF ON ON OFF OFF ON OFF ON 

--·· 
9600 (6.5 µ SEC PRT) t OFF OFF OFF i OFF OFF OFF ON ON OFF ON 

tNORMAL SWITCH CONFIGURATION 

-- SWITCH POSITION DOES NOT MATTER FOR THIS OPTION 

ON CLOSED 
OFF OPEN 

Figure 15-7. RS2J2-C Interface Switch/Jumper Locations (Sheet 2 of 2) 
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RIBBON 
CASSETTE 

HEAD 
SUPPORT 
SHAFT 

CASSETTE LOCKING TAB 

HEAD SUPPORT AND 
PULLEY ASSEMBLY 

I 

RIBBON 

RIBBON 
ADVANCE 
KNOB 

CASSETTE 
DRIVE 
SHAFT 

Figure 15-8. Ribbon Cassette Installation 

CUTTING BLADE 

5. Count the number of holes in channel 3 Oines on the 
form) until the next desired top of forms (FF) or 
vertical tab (VT) location is reached. 

6. Lift the tension arms, position the next line to be 
punched in line with the punch groove, place the tape 
over the sprocket pins, and lower the tension arms. 

7. Punch the tape again as outlined in steps 3 and/or 4 
above. The pattern for each form may be repeated as 
many times as desired for up to 12.5 inches (317 
millimeters) of format tape. 

8. When the required length of tape for the selected form 
is reached, align the end line with the groove under 
the tape splicer, lower the splicer arm, and draw the 
cutting blade across the format tape. 

9. Raise the splicer arm and place the two ends of the 
format tape over the splicer sprocket pins so that they 
abut at the groove beneath the splicer. 

10. Remove the adhesive backing from a format tape 
splice (part number 76628200), and position the splice 
on the sprocket pins so that is equally covers both ends 
of the format tape. Lower the splicer arm and depress 
the splicer handle. 

11. Now reverse the format tape and apply another splice 
on the opposite side so that the splice is displaced at 
least one or two sprocket holes from the splice on the 
opposite side. This offset minimizes abrupt changes in 
tape thickness. Lower the splicer arm and depress the 
splicer handle. 

The tape is now ready to be installed. It may be desirable 
to load the forms into the printer before installing the 
format tape and loading the EVFU, since the EVFU 
requires reloading any time that power to the printer is 
turned off. 

PUNCH GROOVE 

SPROCKET 
PINS 

Figure 5-9. Format Tape Punch 
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25.4 ±. 0.08 MM 
(1.000 ± O.Q03 IN.) 

1.17 +0.05MM 
+0.02MM 

(0.D46 + 0.002 IN.) 
+0.001 IN.) 

FORM FEED SPROCKET HOLE PATTERN 

TOP Of FORM POSITION 

VERTICAL TAB POSITION 

1.B3±0.D5 MM 
(0.072±0.002 IN.) 

I 
2.54 .± 0. 05 MM 
(0.001 ± 0.004 IN.I 

TYPICAL 
NON-ACCUMULATING 

Figure 15-10. Format Tape Configuration 

FORMAT TAPE INSTALLATION 

Before proceeding with the format tape installation,, 
secure any printed circuit boards previously removed for 
inspection or switch/jumper verification. Install the upper 
cabinet cover and front cover. Leave the side cover off to 
facilitate format tape installation. Refer to figure 15-11 
to assist with the format tape installation. 

1. Connect the printer power cord to the site power 
outlet and turn the printer power on. 

2. Lift the brush block away from the format tape drive 
sprocket by pulling the brush block retraction lever 
forward. 

3. Mount the format tape over the teeth of the format 
tape drive sprocket. Lower the brush block to hold the 
tape in place by pushing the brush block retraction 
lever toward the rear of the printer. Channel 1 on the 
format tape should be on the inside. 

96768360 AE 

4. Check to see that the 6/8 line-per-inch switch on the 
vertical transducer board is set to the position for the 
lines-per-inch spacing desired. 

5. Load the format tape into the format tape memory by 
activating the LOAD FVFU switch on the vertical 
transducer board. This is a momentary switch that 
returns to its original position once activated. 

Activation of the switch causes the tape to pass 
through the reader until two successive form feeds 
(channel 1) are sensed. Then the tape is automatically 
reread to check the loaded data. The tape stops when 
a successful load and check has occurred. The tape 
should then be removed and the brush block assembly 
raised so that the brushes are not contacting the 
sprocket wheel to prevent possible sprocket damage. 
The maximum tape length that may be loaded is 176 
lines. 
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VERTICAL FORMAT 
SERVO DRIVE 
MOTOR 

VERTICAL 
TRANSDUCER 
BOARD 

0 

COMPRESSED 
PITCH 
SWITCH 

811 LINE­
PER-INCH 
SWITCH 

FORMAT 
TAPE 
DRIVE 
SPROCKET 

LOADEVFU 
SWITCH 

BRUSH 
BLOCK· 

FORMAT TAPE ' 

Figure 15-11. Fonnat Tape Load Operation 

NOTE 

The tape must be reloaded whenever the 
6/8 line-per-inch mode is changed or the 
printer power is turned off. 

A minimum of two full pages of forms, if loaded, is 
moved through the tractors during format tape 
loading. This paper loss can be prevented by 
depressing the tractor clutch retractor lever during 
the loading operation. 

FORMS INSTALLATION AND ALIGNMENT 

Refer to figure 15-12 to aid with the loading and alignment 
of the selected forms. 

1. Replace the printer in the stop mode by pressing the 
start/stop switch. Remove the front access cover. 

2. Place the stack of fanfold forms behind the printer, 
directly below the forms input slot. 

3. Insert the top form into the rear forms input slot and 
under the paper tension weights. The four paper 
tension weights may be raised and locked in an up 
position during form loading. Continue feeding the 
forms between the upper and lower paper slides until 
the fonn is visible at the platen in the front of the 
printer. When loading multiple-part forms, it may be 
necessary to increase the gap between the print head 
face and the platen by turning the density control knob 
all the way clockwise so the form may pass wit~ ease. 

4. Grasp the fonn and pull it upward until the top of the 
fonn is in line with the top of the tractor flap. 

5. Open the left tractor flap and position the forms on 
the tractor feed pins. Close the flap. 

15-14 

6. Replace the front access cover and use its column 
guide for forms position reference. 

7. Release the left tractor clamp lever and position the 
left tractor for the desired margin on the form~ 
Reclamp the tractor in place with the tractor clamp 
lever. 

8. Open the right tractor flap and release its tractor 
clamp lever. Position the right tractor so that the 
tractor feed pins can be seen through the form feed 
holes. 

9. Position the form on the tractor feed pins and close 
the left tractor flap. 

10. Slide the right tractor to the right very gently until 
the form is taut. Reclamp the right tractor in place 
with the tractor clamp lever. 

11. Using the vertical forms positioning knob, position the 
top edge of the first form at the top edge of the 
tractor flaps. If the top edge of the form does not line 
up with the top of both tractor flaps, the form is 
misaligned on the feed pins and the loading procedure 
should be repeated. 

12. Depress the start/stop switch and actuate the form 
feed switch. The format reader memory is now at the 
top of forms position. 

13. Depress the clutch retractor lever and use the forms 
positioning knob to align the first line of print position 
on the forms to the print position on the line finder, 
illustrated in figure 15-13. Release the clutch 
retractor lever. 

14. Reset the density control knob if it was moved during 
form loading. Lower the necessary paper tension 
weights. 
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PAPER SLIDE (LOWER) 

PAPER TENSION WEIGHTS 

PAPER 
TENSIONER 
SHAFT 

FORMS INPUT SLOT 
AND PATH FOR 
STANDARD READR 
LOADING UNITS 

TRACTOR SHAFT 

TRACTOR ASSEMBLY 

TRACTOR FEED PINS 

TRACTOR FLAP IN 
OPEN POSITION 

TRACTOR DRIVE SHAFT 

FRONT COVER 

PRINT HEAD 

,r- RIBBON 
~~~~~~~~~~~ CASSETTE 

UPPER 
CABINET 
DOOR 
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Figure 15-12. Forms Patch for Rear Loading 

Figure 15-13. Line Finder and Column Printer 

THIS SURFACE 
PREPRESENTS THE 
BOTTOM OF THE 
PRINTED LINE 
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The forms should ·now be ready for printing. For 
single-part forms, use only the two center weights. Swing 
the outer two weights up and away from the forms. For 
multiple-part forms, all four weights are normally used. 
For narrow forms, any weight not covering the form with 
at least half of its width should be lifted. If forms tear at 
the sprocket holes, weights should be lifted until the 
tearing is eliminated. If tearing continues, the density 
control knob may need adjusting. 

0602 

BASKET MOUNTING SUPPORTS 
(TYPICAL BOTH SIDES) 

PAPER BASKET INSTALLATION 

The paper basket illustrated in figure 15-14 consists of two 
pieces: a basket mounting rack and a basket. The basket 
mounting rack is mounted to the rear of the printer by 
hooking it over the paper tensioner shaft. The basket 
mounts to the rack. Attach the mounting rack to the 
printer and position the basket in the basket mounting 
supports. 

Both pieces of the paper basket must be removed before 
removing the upper cabinet cover. 

PAPER TENSIONER 
SHAFT 

PAPER 
BASKET 

Figure 15-14. Paper Basket Installation 
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Offl.INE TESTING 

NOTE 

To operate the printer with the cabinet 
removed, the interlock switch, located 
to the left of the control panel, must be 
pulled up. If the printer was turned off 
for any reason, it is necessary to reload 
the fonnat tape before proceeding with 
testing. 

1. Activate the test print switch located on the 
controller and print head board (figure 15-15). 

(55 
c::::> 

(9 
c::::> 

A2 

NOTE 

If the test print control panel switch is 
added, access to the card-mounted 
switch is not necessary. 

This switch causes the printer to print the character B 
alternating with blanks across the page and then 
perform a single line advance, as illustrated in figure 
15-15. Use this pattern to check vertical and 
horizontal alignment of the forms. 

2. Check the operation of the 6/8 line-per-inch and 
compressed pitch features at this time. 

Figure 15-15. Controller and Print Head Board Test Print Switch 

--- -

0 BBBB BBBB BBBB BBBB - BBBB BBBB BBBB BBBB 0 

0 
BBBB BBBB BBBB BBBB - BBBB BBBB BBBB BBBB 0 

0 0 

0 0 

0 0 
0 0 

----

Figure 15-16. Test Print Sample 
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NOTE 

Do not activate the 6/8 line-per-inch 
switch or compressed pitch switch while 
the printer is printing in the test print 
mode. Terminate the test print 
operation, actuate the option switch, and 
then re-enter the test print mode. 

3. Activate the test print switch again to terminate the 
test print operation. 

4. If diagnostic testing is to be performed, it should be 
accomplished at this time. Otherwise, turn the printer 
off and secure all panels. The installation is now 
complete. 
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DIAGNOSTIC TESTING 

Perform the manual operating and diagnostic checks in the 
diagnostic decision logic tables (DDL Ts) in volume 2 of the 
applicable system hardware maintenance manual. 

NOTE 

The diagnostic tests and routines 
described in the system hardware 
maintenance manual can only be 
performed after the console display, 
processor, and flexible disk drive or tape 
cassette (diagnostic load device) 
installations are complete. 
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CYBER 18/1500 SERIES ADAPTER 16 

The CYBER 18/1500 Series adapter subsystem provides the 
CYBER 18 Computer System with communication 
capability using a computer interface unit (EL!Ol-A) and a 
computer interface expander (EL102-A). These computer 
interface equipments provide the CYBER 18 with 1/0 
interface to up to 96 1500 Series peripheral devices. The 
computer and interface equipment may be separated a 
maximum of 200 feet (60.95 meters), but the standard 
cables provided with the subsystem are 40 feet (12.2 
meters) long. 

The CYBER 18/1500 Series adapter subsystem (figure 16-1) 
comprises one printed wiring assembly, one +20 V de power 
supply, associated signal cables and power cords, and two 
terminator resistor assemblies. De power (+5 V de) for the 
1500 Series adapter is obtained from the processor power 
source and from the +20 V de power supply provided with 
the subsystem. This adapter subsystem may be used with 
CYBER 18-lOM, 18-20, 18-25, and 18-30 computer systems. 

PARTS AND EQUIPMENT 

Parts and Equipment Equipment No. 

1500 Series Adapter 

Power supply 
(_!20 v de) 

A/Q cable 

Interrupt cable 

Power supply installa­
tion kit (number indi­
cates quantity) 

Power cord 3-conductor (1), 
Power cord 2-conductor (l), 
Cable assembly (1) 
Rail, mounting (2) 

AT352-A 

Washer, flat, no. 10 (4) 
Washer, spring lock, no. 10 (4) 
Phillips screw, no. 10 (4) 
Nut, spring 1/4-20 (4) 
Screw, cap head, hex 1/4-20 (4) 
Jumper wire (-5 V de) (1) 

Resistor terminator assembly 

TOOLS REQUIRED 

• Spin wrench, 5/16-inch 

e Screwdriver, medium, Phillips 

• Pliers, cutting (diagonals) 
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Part No. 

96756884 

39397000 

96750215 

96750220 

96750225 

30001201 

UNCRATING 

If shipped separate from the system, the CYBER 18/1500 
Series adapter, +20 V de power supply, cables, and 
installation kit are shipped in heavy-duty cardboard 
cartons. The items are buffered against shock and damage 
by industrial filler materials. No special instructions are 
required to remove the items from the carton. 

CRATING 

Refer to the uncrating instructions above. 

INSPECTION 

Inspect each item removed from the carton as follows: 

1. Check the contents of the carton(s) against the 
packing list. 

2. Examine the CYBER 18/1500 Series adapter (PWA) for 
broken or damaged parts. 

3. Examine the power supply for damaged housing, 
broken parts, damaged meters, front panel scratches, 
and so forth. 

4. Examine all cables for damage to connectors, cable 
cover, and so forth. 

POWER REQUIREMENTS 

Refer to section 1 for ac power requirements. The 
CYBER 18/1500 Series adapter obtains +5 V de power from 
the processor de power source and fiie +20 V de power 
supply furnished with the subsystem. -

INSTALLATION 

POWER SUPPLY 

The power supply is housed in the vertical cabinet that 
contains the computer interface unit (ELlOl-A). Ac power 
is obtained from the cabinet power distribution box. The 
+20 V de power from the power supply to the computer 
Interface unit is routed through the power distribution 
box. The printed wiring assembly obtains +20 V from the 
power supply via the computer interface- unit and A/Q 
cable. 

l. Using the four 10-32 screws, no. 10 lock washers, and 
flat washers, attach the power supply to the front 
mounting rails wherever space is available. If no 
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+20 V DC POWER SUPPLY 

PRINTED WIRING ASSEMBLY 

Figure 16-1. CYBER 18/1500 Series Adapter and Power Supply 
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space is available, use the 1/4-20 spring nuts and 
1/4-20 hex head bolts to attach the mounting rails, 
supplied with the power supply installation kit, at the 
rear of the cabinet. Then attach the power supply to 
these rails at any convenient location. 

2. Remove the cover that surrounds the toggle switch 
and two reset circuit breakers from the power 
distribution box located at the base of the computer 
interface unit cabinet. Then attach the ac and de 
cables (figure 16-2). 

3. Select the tenninator power cord (part number 
96744766) from the kit and insert the stripped and 
tinned wire ends through the power distribution box 
cable access clamp that has space available. Connect 
the white lead to terminal B and the black lead to 
terminal 7 of terminal block TB03 (figure 16-3). 

4. Select the cable assembly (part number 38927906) 
from the kit and insert the stripped and tinned wire 

AC INPUT 
T0+24VDC 
POWER 
SUPPLY 

T0+24 V DC 
POWER 
OUTPUT 
TERMINALS 

TOJ34 
OFCIU 

T0-5VDC 
BACKPLANE 
TERMINAL 

ends through the power distribution box cable clamp 
that has space available. Connect the white lead to 
terminal 8 and the black lead to terminal 7 of terminal 
block TBOJ (figure 16-3). 

5. Select the ac power cord (part number 96744767) from 
the kit and insert the stripped and tinnrd end through 
the power distribution box cable access clamp that has 
space available. Connect the white lead to terminal 6, 
the black lead to terminal 5, and the green lead to 
terminal 4 of terminal block TB03 (figure 16-J). 

6. Route the ac power cord up one side of the cabinet to 
the power supply terminal block. Tie every 8 to 10 
inches (ZOO to 250 millimeters) with the tie wraps 
included in the kit. 

7. Connect the eyelet terminals to the power supply 
terminal block; black to AC line, white to AC neutral, 
and green to GND (figure 16-3). 

-5 V DC JUMPER WIRE 
PART NUMBER 96750919 

AC POWER CORD 
PART NUMER 96744767 

TERMINATOR 
POWER CORD 
PART NUMBER 96744768 

WHT 

WHT 

"BLK 

T0-5VDC 
B8U TERMINAL 

TO POWER 
DISTRIBUTION 
BOX 

TO POWER 
DISTRIBUTION 
BOX 

TO POWER 
DISTRIBUTION 
BOX 

Figure 16-2. Power Supply Installation Kit Cables 
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CYBER 18/1500 
SERIES 
ADAPTER 

ATTACH 
AT U-BOLT 

ATTACH 
ATU-BOLT 

POWER CORD 

\ 
TERMINATOR 
POWER CORD 

INTERRUPT 
CABLE 

A/OCABLE 

I ---- \ 

\ CABLE A;..EMBL V 

POWER 
DISTRIBUTION BOX 

COMPUTER 
INTERFACE 
UNIT 

·- ·- __ .J 

Figure 16-3. CYBER 18/1500 Series Adapter Cabling Diagram 

8. Route the terminator power cord and cable assembly 
up the opposite side from the ac power cord. Tie 
every 8 to 10 inches (xx to xxx millimeters) with the 
tie wraps included in the kit. Route the termination 
power cord to the power supply and the cable assembly 
to the computer interface unit. 

9. Attach the termination power cord eyelet terminals to 
the power supply terminal block; white to +OUT and 
black to -OUT (figure 16-3). 

10. Connect the cable assembly connector to the 
TERM PVwR connector (J34) of the computer interface 
unit (figure 16-3). 

11. Replace the power distribution box dust cover. 
Replace the power supply terminal strips cover. 
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CYBER 18/1500 SERIES ADAPTER 

The CYBER 18/1500 Series adapter utilizes an A/Q slot of 
the processor chassis. 

CAUTION 

Damage to the adapter may result if 
inserted into an A/Q-DMA slot, or if 
components are not toward the left side 
after insertion. Do not insert in a slot 
with deadstart capability. See section 1 
for slot assignments. 

1. Remove all three side panels of the equipment cabinet 
to gain access to the front and rear of the processor 
chassis. Pull the bottom of the panel outward 
approximately 45 degrees and then lift it upward to 
release it from the hooks. 
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2. Remove the dust cover from the processor chassis. 

J. Insert the 1500 Series adapter in the assigned A/Q 
slot, ensuring that the components are to the left. 
After the board is inserted, apply firm pressure at the 
upper and lower front corners to ensure that the 
adapter is properly seated. 

4. For adapter/CYBER 18 interrupt assignments and 
installation, refer to section 20. After assignments 
have been determined, record the assignments in the 
SMI pin number and CYBER 18 interrupt columns of 
table 16-1. For equipment number assignment, refer 
to section 20. 

INTERFACE CABLE 

The 1500 Series adapter subsystem contains two signal 
cables (A/Q and interrupt) that interface with the 
computer interface unit. The A/Q cable provides 
transmission of data and address codes. The interrupt 
cable provides transmission of interrupts (INTO! - INT08) 
from the computer interface unit to the adapter. The A/Q 
cable also has provisions for obtaining -5 V de power from 
the processor power source for the adapter logic circuits. 

CAUTION 

Be sure that the terminator power supply 
and CPU power are turned off before 
proceeding with the following steps. 
Before reapplying power, double check 
that the backplane connectors of the 
A/Q cable and interrupt cable are 
matching with the right connector part 
pins. If connector and pins do not match 
correctly, damage to the system will 
occur when power is applied. 

1. Remove the cover from the cable access box (figure 
16-4). 

2. Select the interrupt cable from the sf-upping carton 
and pass the inline (Berg) connectors (P02A and P02B) 
under the cabinet and up thraulJh Lhe cable access hox. 

3. Attach connectors P02A and P02B to the adapter 
backplane connector at the pins designated on the 
marker strip (figures 16-4 and 16-5). 

4. Attach the cable exposed braid area with a U-bolt to 
the side of the cable access box. 

5. Select the A/Q cable from the shipping carton and 
pass the inline (Berg) connectors (POlA, POlB, POlC, 
and POlD) under the cabinet and up through the cable 
access box (figures 16-4 and 16-5). 

6. Attach connectors POlA, POlB, POlC, and POlD to the 
adapter backplane connector at the pins designated on 
the connector marker strip (figure 16-5). 

7. Attach the exposed braid area with two U-bolts to the 
side of the cable access box. 

8. Attach the eyelet pigtail to the -5 V screw terminal 
on the processor backplane located in the lower 
left-hand corner. 

9. Working at the processor backplane, install the jumper 
wire (part number 96750919) from the -5 V de screw 
terminal located at the lower left-hand corner to the 
-5 V de battery back-up (BBU) screw terminal located 
at the lower right-hand side. 

10. Replace the cable access box cover. 

11. Route the interrupt and A/Q cables to the cabinet 
containing the computer interface unit. 

TABLE 16-1. INTERRUPT WIRE CONNECTIONS 

1500 Series Interrupt Line 

INTOl 

INT02 

INT03 

INT04 

INT05 

INT06 

INT07 

INT08 

1500 Series Adapter 
Pin Number 

49 

249 

263 

251 

57 

58 

59 

60 

SMI (Slot L) 
Pin Numbert Cyber 18 Mnemonics t 

t Assign at system configuration to unused CPU line. (Refer to section 20 for CYBER 18 standard 
interrupt line assignments.) 
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PROCESSOR CABINET 
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Figure 16-4. CYBER 18, 1500 Series Adapter Signal Cable Routing 
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INTERRUPT CABLE 
PART NUMBER 96750220 

Figure 16-5. 1500 Series Adapter Signal Cables 
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12. Pass the cables through the access cutouts provided at 
the bottom rear area of each side. Route the cables 
up the cabinet sides and tie every 8 to 10 inches (200 
to 250 millimeters) with tie wraps. 

13. Attach connectors P25 through P32 of the interrupt 
cable to the corresponding computer interface unit 
receptacles, J25 through J32 respectively. 

14. Attach connectors P21, P23, and P33 of the A/Q cable 
to the corresponding computer interface unit 
receptacles, J21, J23, and J33 respectively. 

15. Dress and tie all cables as required by good 
workmanship practices. 

16. Replace the processor cabinet side panels. 

16-8 

17. Connect the terminator resistor assemblies to J22 and 
J24. 

DIAGNOSTIC TESTING 

Perform diagnostic checks in accordance with the 
procedures contained in the Core-Resident Real-Time 
Maintenance System Users Guide. 

NOTE 

The diagnostic tests and routines 
described in this manual can only be 
performed after the console display, 
processor, and flexible disk drive or tape 
cassette (diagnostic load device) 
installations are complete. 
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OUTPUT CARD PUNCH 17 
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The output card punch is designed to punch standard 
BO-column data cards from the output of the computer 
processor. The nominal punch rate is 50 cards per minute 
at 9600 baud. All signals to and from the output card 
punch are compatible with EIA standard RS232-C. A 
table-type cabinet provides the main support and housing 
for the output card punch including the control panel 
operator function switches. Card punch control 
components are located within the lower housing. The 
output card punch is connected via an interface signal 
cable assembly to the central processor eight-channel 
communication line adapter, normally located in slot K of 
the processor. Options included in the output card punch 
are dependent on the users application. 

PARTS AND EQUIPMENT 

Parts and 
Equipment 

Output card punch 

Signal interface cable, 
output card punch to 
processor eight-channel 
communication line 
adapter, 50 feet 
(15.2 meters} 

Equipment 
Number 

CF112-A 

TOOLS AND TEST EQUIPMENT 

Part 
Number 

96750296 

96750283 
or 

88951575 

No special tools or test equipment are required to install 
the output card punch. 

UNCRATING 

The output card punch is shipped within a plastic bag to 
domestic customers or in a shipping carton for export. To 
uncrate the unit, proceed as follows: 

l. Remove the plastic bag (domestic) or shipping carton 
(export) and slide the card punch from the pallet. 

2. Remove the hold-down tape. Remove the shipping box 
that contains the output card punch loose equipment. 

3. Remove the shipping strap from around the output card 
punch housing. Retain the strap for future use. 

4. Remove the shipping feet from the legs and replace 
them with the adjustable screw feet from the shipping 
box. Retain the shipping feet for future use. 

The output card punch is now ready for positioning at the 
intended operating area. 
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CRATING 

The output card punch should be carefully packed for 
shipment in accordance with the following requirements. 

1. Vacuum loose chad and dirt from inside the output card 
punch, especially from around operating assemblies and 
units. 

2. Remove the adjustable screw feet and replace them 
with the shipping feet. Place the adjustable feet in the 
shipping box. 

3. Remove the interposer driver board, wrap 1t with a 
shock absorbent material, and place it in the shipping 
box. 

4. Place the shipping strap around the output card punch 
housing. 

5. Tape down the following items in the specified 
positions. Refer to figures 17-1 and 17-2. 

a. Prime hopper block in the forward position 

b. Power cord inside the prime hopper 

c. Stacker follow block in the rear position 

d. Back cover to the sides . 

e. Visible station and guide to the card bed 

f. Visible station cover in the down position 

6. Include the operators manual and reference guide in the 
shipping box. Close and seal the shipping box with tape. 

7. Place the output card punch on a pallet. Place the 
shipping box under the table of the output card punch. 
Cover the unit with a plastic cover. For export 
shipment, the output card punch and shipping box must 
be placed in an adequate carton. 

INSPECTION 

Following uncrating and positioning at the site area, 
inspect the output card punch as follows: 

l. Inspect the exterior of the output card punch for 
obvious shipping damage such as surface dents, 
scratches, and impact damage. 

2. Remove the top cover, front access door, and back 
access panel. Refer to figures 17-1 and 17-2 for access 
locations. Each of the access covers is held in place by 
screws. The main air duct is an integral portion of the 
back access panel and remains on the panel when the 
panel is removed. 
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TOP COVER 
ASSEMBLY ------

MAIN AC SWITCH 
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CONTROL 
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PRIME HOPPER 
(BEHIND CONTROL 
PANEL) 

Figure 17-1. Card Punch, Front View 

3. With the covers removed, inspect the interior end check 
for loose components. 

4. Check to see that all printed wiring boards, cables, and 
harness connectors are securely plugged in and that 
wire connections to the terminals are tight. 

5. Inspect to see that all power supply fuses (figure 17-3) 
are seated properly in their holders. 

POWER REQUIREMENTS 

. The output card punch may be operated . from an input 
voltage between 104 V ac and 128 V ac at 60 Hz or 190 to 
235 V ac at 50 Hz. For power demands, refer to section 1. 

17-2 

POWER CABUNG 

The ac power cable is permanently attached inside the 
output card punch and extends from the left rear corner 
with a length of approximately B feet (2.4 meters). The. 
standard three-wire cord is terminated with a three-prong, 
nonlocking, grounded plug for connection to 115 V ac, 60 
Hz outlets. The power plug must be replaced to 
accommodate 220 V ac, 50 Hz outlets. 

Prior to connecting the card punch to the site ·power 
source, verify the card punch power configuration as 
follows: 

L Utilizing appropriate measuring devices, determine the 
site voltage and frequency. 
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Figure 17-2. Output Card Punch, Rear View 

2. Locate the ac terminal board in the lower right-hand 
corner of the card punch as viewed from the rear. 
Refer to figures 17-3 and 17-4. 

3. If the card punch is to be operated from a nominal input 
voltage of 115 V ac, one jumper strap must be installed 
between terminals A and B, with the second strap 
installed between terminals C and D. 

For operation from a site nominal voltage of 220 V ac, 
install both jumper straps between terminals B and C. 

4. Locate the ac motor control printed circuit board at 
the upper left-hand corner of the card punch as viewed 
from the rear. Refer to figure 17-5. Connected to the 
board are two plugs that provide power to the prime 
hopper and card registration motors. Within each plug 
is a plastic insert. For 60 Hz operation, ensure that the 
plastic insert is in the red wire connector. For 50 Hz 
operation, the plastic insert must be inserted into the 

96768360 AE 

black wire connector. 'Nhen re-connecting the plugs 
onto the board, make sure that the two open 
connections go onto the two male pins. 

No additional wiring or component changes are required to 
accommodate voltage and frequency differences. 

SIGNAL CABLING 

The output card punch is supplied with a 
punch-to-eight-channel-communication-line-adapter signal 
cable, 50 feet (15.2 meters) in length. Section 19 of this 
manual contains instructions for the local fabrication of 
the signal cable with a maximum permissable length of 100 
feet (30.4 meters), if one is desired by the customer. A 
cable interface board is supplied with the eight-channel 
communication line adapter to accommodate connection of 
either the standard or locally fabricated signal cable. 
Refer to section 19 for information relating to channel 
selection from the eight-channel communication line 
adapter to the output card punch. 
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Figure 17-3. Power Supply and Logic Package Assembly 
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Figure 17-4. Power Supply, Connector and Terminal Boards 

SOLENOID 

INC REMENTER 

Figure 17-5. Card Bed Component Locations, Top-Rear View 
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1. Connect the signal cable to the data connector located 
on the right side of the output card punch housing. 

2. Route the cable through the processor cable entry and 
up to the processor backplane slot assignment for the 
eight-channel communication lirie adapter. 

3. Ensure that the signal cable is routed through the 
required strain relief positions and properly grounded. 
Refer to figure 17-6. 

4. Connect the cable to the eight-channel communication 
line adapter interface board connector for the desired 
operating channel. Refer to figure 17-6 and section 19. 

SWITCH/ JUMPER VERIFICATION 

Locate the interface printed wmng board at the rear of 
the output card punch. Refer to figure 17-3. Verify that 
the switches and jumpers on the interface printed wiring 
board are positioned as indicated in figure 17-7. The baud 
rate selection should be compatible with the rate selected 
on the eight-channel communication line adapter. Refer to 
section 19 of this manual for setting baud rates on the 
eight-channel communication line adapter. 

INSTALLATION 

To complete installation of the output card punch, proceed 
as follows: 

1. With the output card punch positioned in its intended 
operating area, adjust the screw feet for proper height 
and to establish a firm and level condition for the 
operator. 
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NOTE 

Allow approximately 2 inches (52 
millimeters) behind the output card 
punch for air circulation. Adjacent 
output card punches may be situated 
side-by side but 3 inches (76 millimeters) 
should be allowed between output card 
punches installed back-to-back. 

Approximately 18 inches (457 
millimeters) of clearance should be 
available behind the output card punch 
for. servicing, either by moving the 

output card punch or adjacent objects. 
Permanently mounted output card 
punches should be no closer than 18 
inches (457 millimeters) from the 
nearest immovable object. 

2. Remove the interposer drive board from the shipping 
box and install it in the assigned output card punch card 
slot. Refer to figure 17-3. Ensure that a firm 
connection is obtained to the interface connector. 

3. Install and secure all covers to the output card punch 
housing. 

4. Make sure that the ac power switch on the front of the 
housing is off and that the proper fuse is installed in the 
fuse holder. Refer to figure 17-1. Connect the power 
cable to the site outlet. 

The output card punch is now ready for operation. 

OPERATION 

NOTE 

The computer system basic operators 
panel, console display, and processor 
must be operational before the output 
card punch will function. 

1. Load the data cards to be punched in the prime hopper 
located on the right side of the output card punch. 

2. Turn the main ac power switch ON. The POM::R and 
STOP lights on the output card punch control panel 
should light. The incrementer unit should begin driving. 

3. Push the start button. If the output card punch is clear 
and data signals are being received, the cards should be 
ejected from the prime hopper and moved down the 
card bed for punching. The card processing operation 
continues until a fault indicator light comes on or until 
the operation is stopped voluntarily. 

4. Card processing may be stopped at any time by pressing 
the STOP or CLEAR button. 

5. Turn the ac power switch off. 

For additional information and specific operating 
instructions, refer to the operators manual and reference 
guide provided with the output card punch. 
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GROUNDING DETAIL 
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Figure 17-6. CYBER 18 Couput Card Punch Signal Cable Installation 
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Figure 17-7. Interface (RS232) Jumper and Switch Settings 
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BAND LINE PRINTER 

With a 64-character set, the CT103-B Band Line Printer 
prints 600 lines per minute, the CT105-B prints 300 lines 
per minute, and the CT106-A prints 900 lines per minute. 
The CT103-B, CT105-B, and the CT106-A provide a 
standard, 136-column format. Each printer is housed in a 
quietized cabinet that sets on heavy-duty casters for 
maneuverability. This standard 64-character-set printer 
configuration provides ASCII character reception, 10 
characters per inch, 6 or 8 lines per inch, a self-test print 
feature, and a 1-line buffer. The physical configuration 

TOOLS REQUIRED 

The following tools are required: 

• 9/16-inch open-end wrench 

• Fork lift or suitable lifting device 

• Pry bar and/or claw hammer 

18 

, includes an operator's control panel, paper basket, and a 
20-foot (6.1-meter) interface cable. 

• Metal cutting sheers 

I 

I 

I 

The multiequipment controller resides in slot J of the 
processor. For alternate slot assignments and restrictions, 
see section 1. A standard 20-foot (6.1-meter) interface 
cable is supplied. An optional interface cable of up to 50 
feet (15.3 meters) may be employed to connect the printer 
to the backplane connector of the card reader/line printer 
controller. The card reader/line printer controller contains 
equipment code, program protect, interrupt, and controller 
enable/disable jumpers. 

PARTS AND EQUIPMENT 
Parts and Equipment Part 
Equipment Number Number 

Line printer CT105-B 95455501 
(300 line/minute) 

Line printer CT103-B 95450401 
(600 line/minute) 

Line printer CT106-A 95458200 
(900 line/mirute) 

Print bandt 95461811 

Printer ribbon 

Printer papertt 

Cable assembly, 20 feet 88894600 
(6.1 meters) - Normally or 
supplied as part of the 96870921 
CY117 Finalization Kit 

96:;0925ttt 

Cable assembly, 50 feet 88894603 
(15.3 meters) or 

96870924 
or 

96870928ttt 

e 3/4-inch socket wrench 

UN CRATING 

Before uncrating the printer, use a fork lift or other 
suitable handling equipment to transport the crated unit to 
the proposed operation area. Remove the crating material 
from the printer and the printer from the pallet. (See 
figure 18-1). 

WARNING 

Use caution when cutting the strapping, 
since it may whip when cut. 

1. Using metal cutting sheers, cut the strapping 
surrounding the crate. 

2. Using a pry bar and/or claw hammer, remove the nails 
from the wooden crate and lift the crate off the 
printer. 

3. Li ft the cardboard box off the printer. 

4. Remove the plastic bag covering the printer and 
remove the shipping bolts from the four corners of the 
pedestals. 

5. Remove and unpackage the four leveling pads or 
casters. 

6. Using a lifting device, remove the printer from the 
pallet. The Ii fting force should be applied below the 
pedestal legs or the lower cross frame as close to the 
pedestal legs as possible. Ensure that adequate 
padding is used to prevent scratching exterior surfaces. 

t It is recommended that the customer order a spare band before system installation. 

tt1- to 4-part forms - Use utility-grade paper or better. 
5- to 6-part forms - Use premium-grade paper, such as standard register stock no. 1471 (or an equivalent). 

I tttMeets FCC EMI requirements. 
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STEEL 
STRAPPING 

Figure 18-1. Band Line Printer Crating 

7. 'Mlile the printer is being supported by a lifting device, 
attach leveling pads or casters. One leveling pad or 
caster is screwed into each corner of the pedestal at 
the same threads where the shipping bolts hold the 
printer to the pallet. 

8. With the lifting device or casters, if provided, move 
the printer into its final operating position and 
proceed with installation. 

CRATING 

The equipment should be crated in the reverse order of the 
uncrating procedure. 

INSTALLATION 

The printer is designed to provide maximum access to all 
areas of the printer (see figure 18-2). When the printer 
bonnet is closed, access is provided to the control panel, 
forms stacks, and the main circuit breaker. 'Mien the 
bonnet is open, access is provided to the forms advance 
controls, the forms tractors, print gate, and the optional 
programmable forms length selector. The print gate can 
then be swung open to allow access to the forms path. With 
the gate open, the protective cover can be removed from 
the gate to allow access to the print band and print ribbon 
for easy replacement. For maintenance purposes, the front 
panel, which is secured by quarter-turn fasteners, may be 
removed to allow access to the blower assembly, the power 
transformer, the line filter, and the main circuit breaker. 
For access to the rear of the printer, the bonnet must be 
removed. This is accomplished by first removing the 
grounding strap attached to the bonnet, opening the 
bonnet, and then lifting it straight up until the 
counter-balances are clear of the cabinet base. Once the 
bonnet has been removed, the paper shroud and the rear 
protective plate can be removed. These two assemblies 
cover the logic rack. 'Mien they are removed, the logic 
cards can be swung out to provide easy access to all the 
board components for troubleshooting purposes. 

PREPARATION 

1. Remove the printer bonnet. Open fully and raise at 
the back corners to separate it from the hinge. 

2. Remove the tape that secures the print gate and 
format reader cover. 

3. Remove the shipping lock bracket from the left end of 
the print gate and print frame. 

4. Open the print gate, and remove the cardboard wedge 
from the left side of the hammer bar. 

5. Remove the Ty-Wrap from the left end of the hammer 
bar. 

6. Remove the blocks of plastic foam from beneath the 
control panel, vertical servo motor, and each band 
drive pulley. 

7. Remove the four blocks, one mounted in each corner, 
between the print head and the pedestal. 
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Figure 18-2. Printer Access 

POWER VARIATION CORRECTION 

The printer as delivered from the factory is wired for 120 
volts, 60 Hz with a 50/60 Hz transformer installed. To 
modify the input configuration, perform the applicable 
procedure below (see figures 18-J and 18-4). 

CAUTION 

Disconnect the printer power cable from 
the power source before attempting any 
power wiring changes. 

Wiring changes required for conversion from 120 to 
100 V ac, 60 Hz, power input are as follows: 

• Disconnect the ac input from 1 TBJ pin 2 and move it 
to l TBJ pin J. 

96768360 AE 

Wiring changes required for conversion from 120 V, 60 Hz, 
to 220 V, 50 Hz, power input are as follows: 

1. Disconnect transformer lead 5A from 2PC1-TA1 pin 9 
and connect it to 1 TB3 pin 10. Disconnect 
transformer lead 5 from l TBJ pin 10 and connect it to 
2PC1-TB1 pin 9. 

2. Disconnect transformer lead 7 A from 2PC1-TB1 pin 10 
and connect it to 1 TB3 pin 11. Disconnect 
transformer lead 7 from l TBJ pin 11 and connect it to 
2PC1-TBl pin 10. 

3. Disconnect transformer lead BA from 2PC1-TB1 pin 4 
and connect it to l TB3 pin 12. Disconnect 
transformer lead 8 from l TB3 pin 12 and connect it to 
2PC1-TB1 pin 4. 

4. Disconnect transformer lead lOA from 2PC1-TB1 pin 5 
and connect it to l TB3 pin 13. Disconnect 
transformer lead 10 from 1 TB3 pin 13 and connect it 
to 2PC1-TB1 pin 5. 

5. Disconnect transformer lead llA from 2PC1-TB1 pin l 
and connect it to l TB3 pin 14. Disconnect 
transformer lead 11 from 1 TBJ pin 14 and connect it 
to 2PC1-TB1 pin 1. 

6. Disconnect transformer lead lJA from 2PC1-TB1 pin 2 
and connect it to l TB3 pin 15. Disconnect 
transformer lead 13 from 1 TBJ pin 15 and connect it 
to 2PC1-TB1 pin 2. 

7. Check that the leads were moved correctly by 
comparing 2PC1-TB1 inputs to the following checklist: 

TB! Pin Transformer Lead 

9 5 

11 6 

10 7 

4 8 

B 9 

5 10 

1 11 

J 12 

2 13 

B. Disconnect transformer lead IE from 1 TB3 pin 2 and 
connect it to 1 TBJ pin 6. 

9. Disconnect transformer lead lF from lTBJ pin J and 
connect it to 1 TBJ pin·7. 

10. Disconnect transformer lead lC from 1TB3 pin B and 
connect it to 1 TBJ pin 5. 
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Figure 18-3. Printer Parts Identification 
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11. Disconnect transformer lead 3A from the resonant 
capacitor lCOl and connect it to 1 TB3 pin 9. 
Disconnect transformer lead 3 from 1 TB3 pin 9 and 
connect it to lCOl. 

12. Check the transformer primary wiring to 1TB3 against 
the following checklist: 

1TB3 Pin Transformer Leac(s) 

1 1 

2 lA 

3 lB 

4 blank 

5 lC,lD 

6 lE 

7 lF 

e 2 

9 3A 

13. Disconnect the black blower motor lead to 1 TB3 pin 2 
and connect it to 1 TB3 pin 5. Disconnect the brown 
EVFU reader motor lead if one is connected to 1TB3 
pin 2, and connect it to 1 TB3 pin 5. (Early units have 
the EVFU motor lead spliced into the blower motor 
lead.) 

14. The printer is now ready for 50 Hz, 220 V operation. 

Wiring changes required for conversion from 120 V, 60 Hz, 
to 240 V, 50 Hz, power input are as follows: 

1. Perform the 120 to 220 V conversion procedure above. 

2. Move the ac input wire from 1TB3 pin 2 to 1TB3 pin 1. 

Wiring changes required for conversion from 120 V, 60 Hz 
to 100 V, 50 Hz power input are as follows: 

1. Perform steps 1 through 7, 9, 11, and 13 of the 120 to 
220 V, 60 to 50 Hz procedure. 

2. Disconnect transformer lead l from 1 TB3 pin l and 
connect it to 1 TB2 pin 5. 

3. Check the transformer primary wiring to 1TB3 against 
the following checklist: 

lTBJ Pin Transformer Leac(s) . 

l blank 

2 lA and lE 

3 lB 

4 blank 

5 1and10 

6 blank 
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1TB3 Pin Transformer Lead(s) 

7 lF 

8 2 and lC 

9 3A 

4. Input ac is connected to 1 TB3 pin 3. 

CHECKOUT 
Remove the rear access panel (figure 18-2), and ensure 
that all connectors are securely attached and the circuit 
cards are installed. Replace the rear access panel. 

1. Connect the power cable connector to a compatible ac 
power source. 

2. Set the MAIN PONER circuit breaker (figure 18-3) to 
the up position. Observe that the blower and the band 
motors operate. The ribbon motors do not operate 
until a print character is issued, and they stop 
approximately 1 second after the last print character 
is issued. The stop indicator illuminates and the band 
motor stops after 30 seconds. 

PRINT BAND INSTALLATION 

The print band contains the printable character font. The 
font supplied with the standard printer is 64 characters 
with either of two pitches (standard or compressed). 
Optional fonts (48, 96, or 128 characters) of standard or 
compressed pitch may also be supplied. Ensure that the 
print band received agrees with the customer's order. 

CAUTION 

Wien handling the print band, reasonable 
care should be exercised to maintain 
band reliability. The band should not be 
twisted, scratched, or dented. Also, do 
not allow the band to bend smaller than 
a 4-inch (102 millimeter) radius. 

1. Open the print gate (figure 18-3), and remove the 
protective cover by carefully twisting on the two 
friction fasteners. 

2. Rotate the band tension lever 180 degrees clockwise 
until it contacts the stop (figure 18-5). 

3. Loop the print band around each print band pulley with 
the character timing marks down. 

4. Rotate the band tension lever counterclockwise 180 
degrees until it contacts the stop. This places tension 
on the band. 

5. Rotate the manual band advance knob in the direction 
indicated by the arrow until the band rides on the band 
edge guide rollers. 

WARNING 

If the print gate is closed and the 
protective cover interlock is engaged 
when power is on, the band will revolve. 
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Figure 18-5. Print Gate Assembly and Ribbon Installation 
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RIBBON INSTALLATION 

The ribbon employed in the printer is 48 yards (44 meters) 
long and 2 inches (50.8 centimeters) wide with a spool 
attached to each end. Care should be exercised when 
handling the ribbon to prevent permanent staining of 
clothing. 

1. Place one ribbon spool on the latch end ribbon drive 
post (figure 18-6) so that the ribbon feeds off the 
inside edge of the spool. The ribbon spool may need to 
be rotated up to one-half turn before it engages the 
drive post. 

2. , Route the -,ribbon around the guide roller, through the · 
fold detect sensors, and then between the ribbon shield 

· and print bend. 

J. Route the ribbon through the ribbon guide, through the 
ribbon fold detect switch, and around the guide roller. 
Then place the spool on the hinge end drive post. The 
spool may need to be rotated up to one-half turn 

CAUTION 

Observe that the ribbon reverse shorting 
foil is not visible anyplace along the 
ribbon route. If the foil is visible, wind 
enough ribbon around the empty spool to 
include and cover the foil. If the foil is 
forward of the switch post, the ribbon 
will be torn from the spool when the 
gate is closed. 

NOTE 

The ribbon slack is taken up by the 
ribbon motors when the gate is closed 
and the print band revolves. 

before it engages the drive post. · 4. Replace the print gate protective cover. 
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FORMAT TAPE 

Format Tape Punching Preparation 

Format tapes must be punched only at 6 LPI. v.tlen a tape 
as to be punched for B LPI, the punch must be set to 6 LPI 
on automatic punches, or the 6 LPI format tape marks on 
the tape must be used for manual punches. Although the 
tape is punched at 6 LPI, when the printer's 6/8 LPI switch 
is in the 8 LPI position, the paper motion will be performed 
at eight lines per mch. 'Mien punching a format tape for 8 
LPI, the 6 LPI marks must be counted between punches 
because the helf-inch indicator lines across the tape will 
not apply at 8 LP.I. 

The format tape length must equal the vertical length of 
the form in inches as counted by the 6 LPI marks on the 
tape. At 6 LPI, every six marks will equal an inch of 
form. At 8 LPI, every eight 6 LPI marks will equal an inch 
of form. On forms with a vertical length less than 11 
inches (279mm), the format tape would be too short to go 
around the reader, so the tape must be made two or more 
times the vertical length of the form. Each length of form 
added to the format tape must be punched to conform with 
the first length or an error will be detected. The maximum 
length of tape that can be installed is 29.33 inches (745rnm). 

Tape Procedure 

The format tape must be spliced to make a loop with a 
circumference between 11 and 29 inches (279-737mm). 
The length of the tape must be increased one or more form 
lengths for forms less than 11 inches (279mm). 

1. Measure the length of the form in inches. Multiply the 
number of inches by six for 6 LPI, or eight for 8 LPI. 

2. Count out the number in step 1 on the 6 LPI marks 
which are located on the channel 12 side of the format 
tape (44713800). 

3. If a multiple length tape is being made, repeat the 
count for each length. 

4. Check to be sure the 6 LPI marks have been counted 
and not the 8 LPI. Cut the. tape at the point of final 
count with scissors. 

5. Position the tape so the direction arrows point in a 
clockwise direction. Overlap the two tape ends by 
three 6 LPI marks placing the right hand edge over the 
left end. Draw a mark on the left side at the end of 
the overlap. 
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6. Use a thin coat of rubber cement (Dur.a cement or a 
similar pliable, non-brittle adhesive) on the top of the 
left edge of the tape as marked. 

7. Allow the adhesive to air dry unt ii tacky, then fold the 
right end of the tape over the adhesive and pres:;. 

8. Clean off excessive adhesive with Chlorothene-Nu or 
other suitable solvent. Keep in a well ventilated area. 

9. Position the loop so the arrows are going to the right, 
the channel on the outside is one, the channel on the 
inside is twelve. Punch a top of page punch in channel 
1 (or optional channel B) at your selected line zero. 

10. If your loop is a multiple of the form length, then 
count the 6 LPI marks to the left plus one more for 
the number of lines calculated in step 1. Count the 
punch as one when counting to the left for the next 
punch. Place the next top of form mark in channel 1 
(or optional channel 8). Repeat for any additional 
multiples of the form length. 

11. If the bottom of form channel is known, proceed to the 
next step, if it is not known, refer to table 18-1. 
Remove the bonnet and its ground strap, the pedestal 
rear cover and the paper bail. On the top of the 7PC6 
board, and to the left, is a strip of dip switches 
numbered 1 to 8 from the bottom up. The three top 
switches determine the bottom of form channel. If 
switch 7 and B are open, the channel twelve is bottom 
of form. If 6 and 8 are open, then channel 8 is bottom 
of form. If 6 and 7 are open, channel 2 is bottom of 
form. 

TABLE 18-1. BOTTOM OF FORM AND CHANNELS 
FOR PROGRAfottING 

Bottom Channels 
of for 

Equipment Number Form Progranming 

CT103, CT105, CT106 Channel 2 3-12 
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12. Select the bottom form positioning remembering that 
with auto perf skip selected (7PC6 52 closed), the 
forms will skip to channel 1 (or optional channel 8) 
when bottom of form is detected. Count off the 6 LPI 
marks on the bottom of forms channel and punch in 
the bottom of forms for each form length on the tape. 

13. The other channels may be punched as required in any 
pattern of skips desired as long as each channel's 
pattern is repeated exactly for each form length 
multiple. 

Format Tape Installation 

I. Set the MAIN POWER circuit breaker to the down (off) 
position. 

2. Install the format tape according to the instructions 
that appear on the cover of the format tape housing 
located below the vernier adjust housing (figure 18-3). 

3. Set the MAIN POWER circuit breaker to the up (on) 
position. Observe that after a short time the red 
indicator on the front side of the format housing 
extinguishes. At this time, the format is loaded into 
the machine. 

If the light does not extinguish, press the pushbutton 
located immediately above the indicator. After two 
complete revolutions of the format tape loop, the light 
should extinguish; if not, refer to the applicable 
maintenance manual for assistance. 

FORMS INSTALLATION 

The printer accommodates margin perforated fan-fold 
forms, which are paper and card stock 4 to 16 inches (102 
to 406 millimeters) wide and 8 to 14 inches (203 to 356 
millimeters) Jong (fold to fold). The forms must have feed 
sprocket holes at center lines between 0.495 and 0.505 inch 
(12.57 and 12.83 millimeters) along each edge. 

1. Open the left tractor flap, align the sprocket and 
holes, and close the tractor flap. 

2. Unlock the tractor by turning the knob in the direction 
indicated. If the power is off, hold the coarse position 
control steady while unlocking. 

3. Set the left tractor to obtain the desired left margin. 

4. Open the right tractor flap, align the sprocket and 
holes, and close the tractor flap. 

5. Unlock the right tractor and move to the right to 
obtain proper horizontal tension. The forms tension 
should be tight enough to remove any slack between -
tractors but tension should not cause elongation of the 
feed holes. 

6. Activate the FORMS RELEASE switch (a slide switch 
located at the bottom edge of the control panel 
printed circuit board), figure 18-3, and turn the coarse 
position control to set the top-of-forms position. Line 
finder marks, corresponding to the hammer faces, are 
provided on the inner throat plate to aid in alignment. 
Set the top edge perforation adjacent to the area 
between these lines. 
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7. Use the vernier position control for fine alignment of 
top-of-form. 

8. Close the print gate and press the FORMS FEED 
button. The forms move to the next page and are 
ready for printing. 

Paper Basket Installation 

Refer to the line printer equipment manual for proper 
paper basket installation. 

PRINTING OPERATION CHECKOUT 

1. Press the ST ART /STOP button on the control panel. 
The ST ART indicator should light and the STOP 
indicator should extinguish. If the START indicator 
does not light, check the following: 

a. Print gate not latched securely 

b. Print band not installed properly 

c. If neither condition exists, refer to the fault 
isolation section in the field service manual. 

2. Press the START/STOP button. Remove the forms 
from the right tractor and press the FORMS FEED 
button. The FORMS FEED indicator should light to 
indicate a fault. Reinstall the forms into the left 
tractor and press the ST ART /STOP button. The 
indicator should extinguish and the forms should 
advance one page. 

3. Set the MAIN POWER cjrcuit breaker to the down 
position. 

SIGNAL CABLE INSTALLATION 

To connect the line printer interface cable to the processor 
card reader/line printer controller or card reader/line 
printer/communication line adapter controller, perform the 
following steps. 

1. Remove the side panels from the processor cabinet by 
pulling the bottom out to approximately a 45-degree 
angle and Ii ft upward to detach it from the top hooks. 

2. Pass the processor cable connector (Berg) end through 
the cable access box (figure 18-7) and connect it to 
the processor backplane connector or cable interface 
board at slot J or alternate slot. Refer to figure 18-7 
for pin engagement detail of the CR/LP controller. 
Refer to section 21 if connecting a CR/LP/CLA cable 
interface board. 

3. Using the U-bolt, attach the exposed cable shield area 
to the wall of the cable access box. 

4. Route the cable to the back of the line printer and 
attach the connector to the data input connector 
(figure 18-7). 

5. Replace the cable access box cover and side panels of 
the processor cabinet. 
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SWITCH AND JUMPER SETTINGS 

Switch and jumper settings must be verified at installation 
and any time PWAs containing switches or jumpers are 
replaced. Only the settings required for assemblies housed 
within the printer are described in this section. Refer to 
the applicable sec ti on of this manual for settings on the 
processor controller assemblies. 

1. Remove the bonnet, paper shroud, and rear protective 
plate from the printer, if not already removed, to gain 
access to the logic rack. 

NOTE 

The switches may be marked ON/OFF or 
OPEN/CLOSED. ON is the same as 
CLOSED; OFF is the same as OPEN. 

2. Remove the printer interface PWA, 7PC5, from the 
logic rack. Set the interface switches (figure 18-8) to 
the positions specified in figure 18-9. The table 
switch settings represent the standard factory settings 
for test operations. Before closing the printer 
cabinet, ask the customer about his particular needs 
and set the switches accordingly (if other than 
standard). Reinstall the PWA in the logic rack. 

A B 

2 

3 

4 

5 

• 
7 

I 

c D 

EJ 
E F 

SWITCH SETTING 

OFF 

G 

PIN1 1 c:::9 
2c::m 
311=> 
4-=:J 
5 c=::m 
6 IE=> 
1 c:::::m 
8 -==:J 
9 t=:JI 

2f,.. --.- +-- TAB 
ON 

ON+-

ON DESIGNATION 

3c:::J 
FOR ON CONDITION, 
SLIDE TAB TO SWITCH 
POSITION NUMBER SIDE 

3. Remove PWA 7PC1 from the logic rack. Set the 
segments of switch SWl to the positions specified in 
figure 18-9. Reinstall the PWA in the logic rack. 

4. Remove PWA 7PC6 from the logic rack. Set the 
segments of switch SWl to the positions specified in 
figure 18-9. Reinstall the PWA in the logic rack. 

5. Replace the rear protecti~e plate, paper shroud, 
bonnet and all other panels removed during the 
installation. 

DIAGNOSTIC TESTING 

Perform the manual operating and diagnostic checks in the 
diagnostic decision logic tables in the band line printer 
subsystem hardware maintenance manual. 

H 

NOTE 

The diagnostic tests and routines 
described in the line printer subsystem 
hardware maintenance manual can only 
be performed after the console display, 
processor, and flexible disk drive or tape 
cassette (diagnostic load device) 
installations are complete. 

J K L 

SWITCH LOCATION 
COORDINATES 

S1 • c:7 
S2•C1 
S3• L6 
S4•J8 

M N 

Figure 18-8. Printer Interface Switch Locations 
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ASSEMBLY NUMBER DIP SWITCH POSITIONS 
LOCATION 7PCS (CDC INTERFACE PWAI · 

SWITCH NO. ON OFF 

SWNl-1 x 
SWN1·2 x 
SWN1·l x 
SWN1~ x 

SWN2·1 x 
SWN2·2 x 

SWN2-3 x 

SWN2~ x 

SWN2-5 x 

SWN2-8 x 
SWN2·7 x 
SWN2-8 x 

SWN2·8 x 

SWN:J.1 x 
SWN:J.2 x 

SWN:J.3 x 

SWNJ.4 x 
SWNl-6 x 

SWNJ.G x 
SWN:J.7 x 
SWNJ.8 x 

SWN-3-8 x 11361 

SWN4-1 )( 

SWN4-2 x 

SWN4-3 )( 

SWN4-4 )( 

SWN4.fi x 
~ x 
SWN4-7 )( 

LOCATION 7PC1 !INPUT PRINT PWAI 

SWITQf NO. ON OFF 

SWN3-1 900 300/600 

SWN3-2 300 600/900 

SWN3-3 300/900 600 

LOCATION 7PC6 IEVFU PWA) 

SWITOf NO. ON OFF 

SWN1·1 x 

SWN1·2 x 

SWN1-J x 

SWN1~ x 
SWN1-5 x 

SWN1·6 x 
·-

SWN17 x 

SWN1-8 x 

} 

} 
) 

ON SELECTS BUFFER CLEAR OPTION 

ON SELECTS ODD PARITY 

ON SELECTS EVEN PARITY 

ON SELECTS 1 DATA BIT 1/0 

OFF WITH CONTROL PANEL TEST PRINT SWITCH 

ON FOR BAND DETECT STATUS 

ON FOR BAND DETECT STATUS 

ON FOR COMPRESSED PITCH STATUS 

ON FOR BUFFER OVERFLOW STATUS 

ON FOR OUT OF PAPER STATUS 

ON FOR DATA SEQUENCE OPTION 

ON FOR CHARACTER REQUEST/DATA STROBE. OFF ·INFORMATION READY 

OFF WITH CONTROL PANEL SINGLE SPACE SWITCH 

ON FOR USING EVFU CHANNELS (4 CHANNEL STANDARD) 

LINE COUNTER · OFF FOR 2 OR 4 BIT. ON FOR 8 BIT 

ON FOR 12 EVFU CHANNELS 

ON FOR 8 OR 12 EVFU CHANNELS 

LINE COUNTER · OFF FOR 2 BIT. ON FOR 4 OR 8 BIT 

ON · POSTPRINT, OFF · PREPRINT (CHECK PROGRAM) 

ON FOR NO EVFU CHANNELS 

ON TO ENABLE COMPRESSED PITCH OPTION 

PRINTED LINE COLUMNS, OFF FOR 136-COLUMN STANDARD. 

BIT 1 

BIT 2 

BIT J 

BIT 4 TEST MODE CHARACTER PRINTED 
BIT 5 (ASCII Ml 

BIT 6 

BIT 1 

PRINTER 
SPEED 
SELECTION 

ON FOR 1/0 LOAD MODE 

ON REMOVES AUTO PERF SKIP OPTION 

INTERNAL EVFU TEST PROGRAM SPACING ·ON (6 LINES/INCHI. OFF IB LINES/INCHI 

ON FOR 1/0 EVFU LOAD ERROR DETECTION 

ON FOR TAPE READER OR 1/0 LOAD MODE 

ON FOR 12 BOTTOM-OF-FORM CHANNEL 

ON FOR 8 BOTI'OM·OF-FORM CHANNEL 

ON FOR 2 BOTTOM-OF FORM CHANNEL 

NOTE: DIP SWITCHES MAY BE MARKED ON/OFF OR OPEN/CLOSED. 

1456A-2 
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ON - CLOSED 
OFF - OPEN 

Figure 18-9. Band Printer Switch Settings 
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EIGHT-CHANNEL COMMUNICATION LINE ADAPTER 19 

tMi< s;ams•;s••tfrtf p;w:w !W»'* ,,,,,.·~*Sit'' ·hVi -Affett · · t 11· · 1 #Mt·f'~5! .. ,;a sas+pa 

The eight-channel communication line adapter is a 
one-board device that is inserted into an assigned A/Q 
board slot in the processor. Refer to section 1 for specific 
locations. 

PARTS AND EQUIPMENT 

Parts and 
Sg_uipment 

Eight-channel commun­
ication line adapter 

Cable assembly, processor 
to console display, 
50 feet (15.2 meters) 

Cable assembly, processor 
to modem or card punch, 
50 feet (15.2 meters) 

Cable assembly, processor 
to matrix printer, 
50 feet (15.2 meters) 

Cable interface board 

Loop-back test l!Bble 

Equipment 
Number 

FJ442-A 

Part 
~umber 

96752122 

96750282 
or 

88951570 
or 

88952427t 

96750283 
or 

88951575 

96750284 
or 

•96752351 
or 

88951580 

96754573 

96750678 

cables are normally shipped as separate items. No special 
instructions are required to remove the communication line 
adapter and signal cables from their containers. 

CRATING 

Refer to the uncrating instructions above for crating the 
eight-channel communication line adapter and its 
associated signal cable assemblies. 

INSPECTION 

Inspect the eight-channel communication line adapter and 
signal cable assemblies as follows: 

1. Remove the printed circuit board and cable assemblies 
from their shipping container and plastic bags. 

2. Inspect the board and its components for physical 
damage. 

3. Inspect the · cable assemblies for loose wires and 
physical damage. 

POWER REQUIREMENTS 

Signal cable, custorner-1 supplied (optional)tt 

The eight-channel communication line adapter receives all 
necessary power from the processor power supply via 
prewired connections to the communication­
line-adapter-assigned backplane connections. The slot 
position assigned to the eight-channel communication line 
adapter is a function of the system application, and no 
additional power wiring is required at the site. 

TOOLS AND TEST EQUIPMENT 

Installation of the eight-channel communication line 
adapter requires the following tools if the customer intends 
to build and supply the required signal cables described 
under Customer-Built Signal Cables below. 

• Iron, soldering, 25 watts, 1/16-inch tip 

• Iron, soldering, 45 watts, 1/4-inch tip 

• Heat gun, shrink sleeving 

UNCRATING 

The eight-channel communication line adapter printed 
circuit board and its supplied signal cable are individually 
wrapped in a plastic bag and shipped in the same 
heavy-duty cardboard carton, buffered from shock and/or 
impact damage by an industrial filler. Optional signal 

SIGNAL CABLING 

The eight-channel communication line adapter is supplied 
with a single loop-back test cable. To accommodate 
additional peripherals, additional signal cable assemblies 
that must be ordered separately are available. Refer to 
the Parts and Equipment section for available signal cable 
assemblies. 

SIGNAL CABLE INSTALLATION 

To complete installation of the signal cables, proceed as 
follows. Refer to figure 19-1. 

1. Connect the cable adapter to the processor 
backplane. Refer to section 1 for assigned slot 
positions. Observe the starting and ending pin 
numbers on the cable adapter and ensure that the 
adapter is inserted over these pins on the backplane. 
Secure the cable adapter to the backplane. 

tFCC EMI qualified part. Use of non-qualified parts on FCC EMI verified systems will void the system verification. Refer to I 
t tsec~on 1, FC:C EMI Verification, for details concerning identification and continuation of this verification. 

Fer information on customer fabricated cable assemblies, refer to the CYBER 18 Site Planning Kit listed in the preface. 
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PROCESSOR CABINET 

TO PERIPHERAL 
EQUIPMENT 

10 
0 2 

30 
0 CHl 

GROUNDING DETAIL 
50 

0 6 53 10 
0 

30 
0 2 

CH2G 0 J02 50 
CH2 

10 
0 6 

CH3rn 30 
0 2 

J03 so 0 CH3 
0 6 

10 
0 2 CJ14u 30 
0 J04 CH4 

0 so 
0 6 0 

10 

CH5[§ 30 
0 2 

JOS so 0 CHS 
0 0 

0 0 10 
6 

0 0 

CH6[§ 
0 2 

0 0 J06 
30 

0 CH6 
0 0 so 
0 0 0 6 
0 0 1 0 

GROUND AND STRAIN 
0 0 0 2 
0 CH7[] 30 

RELIEF U-BOL T 0 J07 0 CH7 
0 0 so 

INSTALLATION 0 0 06 
0 0 10 
0 0 02 
0 CH8rn 30 
294 94 JOB sO 0 CHS 

06 

BACKPLANE CONNECTIONS 
FOR CABLE ADAPTER 

Figure 19-1. CYBER 18 Ei§!1t-Channel Communication Line Adapter Signal Cable Installation 
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2. Connect the signal cable to the cable adapter by 
plugging the cable connector into the desired channel 
socket (refer to figure 19-1). 

3. Attach the signal cable shield to the processor cabinet 
at the bottom entry point. The necessary U-bolts are 
included with the cable assembly. More than one 
cable may occupy each U-bolt. 

4. Route the signal cable out of the cabinet through the 
bottom cable access point and along the floor to the 
rear of the cabinet. 

5. Continue routing the signal cable to its assigned 
peripheral and secure the cable to the peripheral 
connector. 

. SWITCH/ JUMPER VERIFICATION 

The component side of the eight-channel communication 
line adapter printed circuit board contains 15 switches used 
to configure the board for various functions and 
applications. Prior to installation of the board into the 
processor, the position of these switches must be verified. 
Figure 19-2 illustrates the location of the 15 switches on 
the board. 

EQUIPMENT CO~E SELECT 

The equipment code select switch (51) configures the 
eight-channel communication line adapter for address 
identification to the Q register. Refer to table 19-1 for 
the proper switch configuration. 

UNIT SELECT 

The unit select switch (S2) selects which one of a 
two-board group is to be selected. Table 19-2 reflects the 
normal position of the unit select switch. 

PROGRAM PROTECT 

Set the program protect switch (S3) to OFF for protected 
operation and ON for the unprotected option. The normal 
switch position is ON or unprotected. 

TIMER INTERRUPT SELECT 

The timer interrupt select switch (54) settings are given in 
table 19-3. This switch setting selects timer interrupts 
dependent upon the baud rates to be selected by S6 and S7. 
Divide-by-four or divide-by-eight selections are provided 
to accommodate different character word lengths. These 
. switches are set according to system application. 
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AUXILIARY BAUD RATE SELECT 

Table 19-4 lists the auxiliary baud rate select switch (SS) 
settings. This switch selects a communication rate 
dependent upon the position of the baud rate select switch 
position. 

BAUD RATE SELECT 

The normal positions for the baud rate select switches (56 
and 57) are listed in table 19-5. Set these two switches as 
required for the. particular site. 

.CHANNEL FUNCTION SELEcT 

The channel function select switches (SB through 515) must 
be set to accommodate the communication mode for each 
of the eight operational channels. Full duplex is the 
normal system operating mode. The switch positions 
required to obtain full duplex compatibility for channel 1 
are listed in table 19-6. Table 19-7 lists the switch 
assignments for each of the eight operational channels. 
Switch 511 is set for half duplex when connected to a 
matrix printer. Table 19-B lists the 53 switch positions. 

. BACKPLANE WIRING 

The following backplane wires must be verified or added at 
the selected eight-channel communication line adapter 
card slot. Ref er to section 1 for correct slot location. 

Communication 
Line Adapter 
Slot Location 

Status Mode 
Interrupt Location 

Termm 
Identification 

249 L74 RPINT (program/ 
macro interrupt) 

250 L229 RDINT (data 
macro interrupt) 

NOTE 

Multiple eight-channel subsystems may 
be installed in one of three ways: in 
unique eight-channel subsystems that 
have unique equipment codes and 
individual interrupt lines, in 16-channel 
subsystems that share the same 
equipment code (but have unique unit 
codes) and interrupt line, and in a 
combination of the preceding two ways. 
When two eight-channel communication 
line adapters share the same equipment 
code (16 channels), an interrupt jumper 
must be installed on the backplane 
between the interrupt pins (each 
numbered 249) of the card slots occupied 
by the two common adapters • 
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. EIGHT-CHANNEL COMMUNICATION LINE ADAPTER. 
PRINTED CIRCUIT BOARD (COMPONENT SIDE) 

S2 S3 

DD 
S1 

D 
812 S13 S14 815 

DODD ssD 
I I DODD 

SB S9 S10 811 

ODDDDDDD 
t 

DDDDDDDD 
PHYSICAL 
ARRANGEMENT 
S6ANDS7 

S6 

DODD 
t 

DODD 
PHYSICAL 
ARRANGEMENT 
S1 THROUGH S5 
AND SB THROUGH 
S15 

S4D 
I 

S7 

Li 
SWITCH ASSEMBLY 
AS VIEWED FROM 
LEFT END. SHOWN 
IN ON POSITION. 

t THE MARK ON THE SWITCH INDICATES SWITCH NUMBER 1 OF THE GROUP 
AND IS LOCATED AT THE ON SIDE OF THE ASSEMBLY. 

0698-1 

Figure 19-2. Controller Board Switch Locations 
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"TABLE 19-1. EQUIPMENT CODE SELECT 
SWITCH SETTINGS (Sl) 

Sl-1 Sl-2 Sl-3 Sl-4 
Q7 Q8 Q9 QlO Equipment Code 

On Off Off Off 1 

Off On Off Off 2 

On On Off Off 3 

Off Off On Off 4 

On Off On Off 5 

Off On On Off 6 

On On On Off 7 

. Off Off Off On 8 

On Off Off On 9 

Off On Off On At 

On On Off On B 

Off Off On On c 

On Off On On D 

Off On On On E 

On On On On F 

t Normal switch positions 

r--

TABLE 19-2. UNIT SELECT SWITCH 
SETTINGS <. S2) 

S2 Switch Positions 

S2-1 S2-2 Function 

On Off Unit 1 selectedt 

Off On Unit 2 selected 

S2-3 Must be on 

S2-4 Must be off 

t Normal switch positions 

TABLE 19-3. TIMER INTERRUPT SELECT 
SWITCH SETTINGS (S4) 

Switch Settings Function 

S4-1 Ont Selects the timer interrupt 
from baud rate selected at 

S4-2 Offt S6 (see table 19-5) 

S4-1 Off Selects the timer interrupt 
from baud rate selected at 

S4-2 On S7 (see table 19-5) 

S4-3 On Selects divide-by-4 of 
S4-4 Off selected baud rate 

$4-3 Offt Selects divide-by-8 of 
$4-4 Ont selected baud rate 

t Normal switch positions 

TABLE 19-4. AUXILIARY BAUD RATE SELECT SWITCH SETTINGS (SS) 

Switch Setting Function 

SS-1 On Selects the communications rate of 4800 baud SS-2 Off when S6 and/or S7 are in the auxiliary 
SS-3 Off position. (See table 19-5.) SS-4 Off 

SS-1 Off Selects the communications rate of 2400 baud SS-2 Ont when S6 arid/or S7 are in the auxiliary SS-3 Off position. (See table 19-5.) SS-4 Off 

SS-1 Off Selects the communications rate determined by 
85-2 Off an EXT CLK input to board pin 99 for 86 
SS-3 On and/or S7 when in the auxiliary position. (See 
SS-4 Off table 19-5.) 

t Normal switch positions 
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TABLE 19-5. BAUD RATE SELECT SWITCH SETTINGS (86 AND 87) 

86 

1 2 3 4 5 6 7 8 Baud Rate (Channels 1 Through 4) 

On x x x x x x x 9600t 

x On x x x x x x 1200 

x x On x x x x x 600 

x x x On x x x x 300 
x x x x On x x x 150 

x x x x x On x x 110 

x x x x x x On x 75 
x x x x x x x On Auxiliaryt t 

87 

1 2 3 4 5 6 7 8 Baud Rate (Channels 5 Through 8) 

On x x x x x x x 9600t 
x On x x x x x x 1200 

x x On x x x x x 600 

x x x On x x x x 300 

x x x x On x x x 150 

x x x x x On x x 110 

x x x x x x On x 75 
x x x x x x x On Auxiliary t t 

t ~or!!lal switch positions (!'.1'08 1.2 and subsequent versions) 
tt Normal switch positions (IT08 1.1) 
X = Off position 

TABLE 19-6. CHANNEL FUNCTION SELECT 
SWITCH SETTINGS (SS) 

Channel 1 

RS232 Mode of 
Switch Setting Conrnunication 

SB-1 On 
SB-2 Off Half duplextt 
SB-3 Off 
S8-4 Off 

S8-1 Off 
SB-2 On Full duplext 
S8-3 On 
S8-4 Off 

tNormal switch positions 

ttNormal switch position for matrix 
printer channel 

TABLE 19-7. CHANNEL FUNCTION SELECT 
SWITCH ASSIGNMENTS 

(SB THROUGH Sl5) 

Channel Switch 

1 SB 

2 S9 

3 SlO 

4 Sll 

5 Sl2 

6 Sl3 

7 Sl4 

8 Sl5 
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TABLE 19-8. PROTECT SWITCH 83 

Switch Settings Function ... 

S3-1 ON Unprotected mode t 

S3-1 OFF Protected mode tt 

S3-2, 3 and 4 Not used 

t Normal Switch Settings (Non-ITOS) 

ttNormal Switch Settings (ITOS) 

ADAPTER INSTALLATION . 

CAUTION 

Do not insert the communication line 
adapter board into an A/Q-DMA slot 
since this will damage the board. 

After all switch positions have been determined and 
properly selected, insert the eight-channel communication 
line adapter into its assigned card slot of the processor. 
Insert the board vertically, edge pins first, with the 
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component side facing left until the edge pins make 
contact with the chassis backplane connector. Ensuring 
that the board is not cross-slotted, apply firm thumb 
pressure at the upper and lower corners of the board until 
the edge pins are securely inserted into the backplane 
connector. The outside edge of the board should be even 
with the other processor boards. 

DIAGNOSTIC TESTING 

Perform the manual operating and diagnostic checks 
according to the diagnostic decision logic talbles (DDL Ts) 
and test routines in the Terminal Equipment Subsystem 
Field Repair Guide. 

Any two of the eight channels can communicate with each 
other by using the loop-back diagnostic cable. This cable 
effectively eliminates the need for a peripheral device 
when testing the eight-channel communication line adapter. 

NOTE 

The diagnostic tests and routines 
described in the system hardware 
maintenance manual can only be 
performed after the console display, 
processor, and card reader or flexible 
disk drive (diagnostic load device) 
installations are complete. 
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SYSTEM INTERRUPT AND EQUIPMENT NUMBER ASSIGNMENT 20 

This section provides information to assist persons 
responsible for installing and/or verifying equipment 
intern.pt configurations and assigning equipment numbers 
for systems that utilize CYBER 18-5M/10M/20/25/JO MOS 
processors. 

TABLE CONTENTS AND PREPARATION 

The following tables provide interrupt and equipment 
number assignment information and interrupt type, origin, 
and destination information necessary to complete the 
form in figure 20-1 and to accomplish the backplane 
interrupt connections. 

Table 20-1 lists the processor card slots and their types, 
along with the standard controller slot assignments. For 
each card slot position, there is a list of equipments that 
have been assigned to that card slot. These assignments are 
for convenience only and may be interchanged to fit 
specific configurations. The first device listed represents 
the primary slot assignment. The second and subsequent 
devices listed represent alternate assignments. In system 
configurations with multiple devices or where 
configuration conflicts exist, it is necessary to rearrange 

slot assignments accordingly. See section l for locating 
alternate slot assignments and restrictions. 

Table 20-2 shows the standard equipment and interrupt 
numbers that have been assigned to the various CYBER 18 
peripheral products. 'Mien multiple equipments, specific 
configurations, or software requirements create equipment 
or interrupt number conflicts, the installation or 
maintaining personnel must make the changes and log them 
accordingly. All equipment numbers are selected on the 
individual controller or interface printed wiring 
assemblies. Refer to the appropriate section of this 
manual for the specific details of selecting equipment 
numbers on the various peripherals. Table 20-2 also shows 
the micro/macrointerrupt output pin assignments for each 
of the controllers or interfaces. 

Table 20-J shows the standard prewired interrupt 
configuration for the AA132-A, AA133-A, and AA134-A 
backplanes. These may be changed to meet specific 
system requirements. 

Figure 20-2 is an example of a system equipment/interrupt 
assignment table that has been fi !led out to reflect a 
specific system. 

TABLE 20-1. STANDARD CONTROLLER SLOT ASSIGNMENTS 

Slot Type 
A 

J A/Q Yes 

H A/Q-DMA No 

G A/Q-DMA No 

F A/Q No 

E A/Q Yes 

D A/Q-DMA No 

c A/Q No 

B Open No 

A A/Q-DMA Yes 

AA A/Q No 

AB SET/SAM No 

Deadstart 
Capability 

Equipment Model 

B, C, and 

Yes 

No 

No 

No 

Yes 

Yes 

Yes 

No 

No 

No 

No 

D 
Controller Type t 

CR/LP/, CR/LP /CLA 

Module drive, CDD 

LCTT (Dual mode) 

1 by 8 CLA, DCC LA 

FDD, Tape cassette 

SDLC CLA, BCLA, FDD 

Restart loader, BCLA expansion 

BCLA Expansion 

BCLA, SDLC CLA, OMA expansion 

PTR/PTP, A/Q expansion, DCC LA 

LCTT (NRZI) 

tThe first device listed represents the primary slot assignment. The second and subsequent devices listed 
represent alternate assignments. In system configurations with multiple devices or where configuration 
conflicts exist, see section 1 for alternate choices. 
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PHOJECT: PROC~OR TYPE: SITE NUMBER: 

I. This form provides specific equipment and interrupt number assignment information for the above system. 
._, ..... 

:!. The backplane interrupt wiring for the above equipment is shown in the Backplane Interrupt Pin Assignment 
column. 

:J. Equipment numbers as shown have been selected on respective peripher~l controllers/interfaces. 

... Keep this form updated • Log all equipment nnd/or interrupt number changes that occur to the above system 
processor. 

Backplane Interrupt 
Pin Assignment 

Product Equipment Description !slot Slot Equipment Interrupt Interrupt 
Number Number ~ignment Type Number Number Type Card Slot Destination 

Origin 

MACRO 
CR J A/Q MICRO 

---- ------
LP MACRO 

MICRO 

---- t----
MACRO 

CLA 
MICRO 

MACRO 
H A/Q-DMA MICRO 

' 
MACRO 

G A/Q-DMA 
MICRO 

MACRO 
F A/Q MICRO 

MACRO 
E A/Q MICRO 

MACRO 
D A/Q-DMA MICRO 

MACRO 
' c A/Q MICRO 

MACRO 
B OPEN 

MICRO 

MACRO 
A A/Q-DMA 

MICRO 

MACRO 
AA A/Q MJC.:RO 

MACRO 

MICRO 

SET/ MACRO 
AB -··---··---t----

SAM i\llCHO 

• 

1 

t SLOT.BIS NORMALLY UNWIRED AND NOT USED; IT IS RESERVED FOR FUTURE SYSTEM EXPANSION. . . 
1401 

Figure 20-1. Field Print Package Equipment/Interrupt Number Assignment.Form 
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TABLE 20-2. RECOMMENDED EQUIPMENT AND INTERRUPT NUMBER ASSIGNMENTS 

Standard Interrupt 
Assignment t 

Controller Backplane 
Interrupt Pin 
Assignment t 

Equipment 
Numbert 

1-------r-----·-+------·---·--r--·----·-----
Peripheral Controller /Interface 

Card reader/line printer 
communication line 
adapter 

Card reader/line printer 

Cassette 

Flexible disk drive (FDD) 

Module drive 

(CR) 
(LP) 
(CLA) 

(CR) 
(LP) 

(A/Q) 
(A/Q-DMA) 

Dual-channel communication line 
adapter (DCCLA) 

Buffered communication line 
adapter ( BCLA) 

Synchronous data link control 
communication line adapter (SDLC CLA) 

Magnetic tape transport 
controller (NRZI) 

Magnetic tape transport 
controller (dual mode) 

Cartridge disk drive 

Eight-channel communication 
line adapter 

Restart loader 

Paper tape. reader/paper tape_ punch 

CY BER 18/1500 Series adapter t t t 

11 t 
4 

10 

11 
4 

7 

7 
13 

14 

10 

10 

10 

9 

12 

14 

10 

6 

2 

2 
3 

Macro 

11 tt 
4tt 

10 

11 tt 
4tt 

7tt 

7tt 
13 t t 

14 t t 

10 t t 

10 

12 

Micro 

11 t t 
4tt 

10 

11 t t 
4tt 

7tt 

Not used 
Not used 

Not used 

10 

10 

Not used 

Not used 

Not used 

Not used 

Not used 

2tt 

Not used 
Not used 

Macro Micro 

49 
249 
77 

49 
249 

249 

249 
249 

249 

249 

249 

249 

249 

249 

249 

249 

249 

249 

49 
249 

50 
250 
277 

50 
250 

250 

Not used 
Not used 

Not used 

250 

250 

Not used 

250 

Not used 

Not used 

250 

Not used 

250 

Not used 
Not used 

A/Q expansion Not assigned 249 250 
I 

DMA expansion Not assigned 249 250 

l 
t Interrupt and equipment numbers are dependent on the software being run. Ref er to the appropriate 

applications manual, or contact your Control Data representative for a copy of the software 
ordering bulletin. 

t t These interrupts are prewired in AA133-A, AA132-A, and AA134-A processor backplanes. 

t t t The CYB ER 18/1500 Series adapter cannot be installed in card slots that have deadstart capability. 

This adapter is capable of providing up to eight interrupts that may be routed to the SMI board. 
Refer to the CYBER 18/1500 Series Adapter Hardware Reference/Maintenance Manual for additional 
pin assignments. 
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TABLE 20-3. STANDARD INTERRUPT WIRING ASSIGNMENTS 

Backplane Pin Assignment Backplane Pin Assignment 
for Macro Interrupt for Micro Interrupt 

Controller/ Controller I 
SMI Interface SMI Interface 

Interrupt Term Pin Pin Term Pin Pin 
Number Name Assignment Assignment Name Assignment Assignment 

0 RPINT16/ L-69t R-277t Not used L227t L230t 

1 RPINT17/ L-269t K-58t RDINTOl/ L-27t K-242t 

2 RPINT18/ L-270 AA-49 RDINT02/ L-32 AA-50 

3 RPINT19/ L-70 RDINT03/ L-232 

4 RPINT20/ L-72 J-249 RDINT04/ L-28 J-250 

5 RPINT21/ L-272t K-75t RDINT05/ L-31 

6 RPINT22/ L-271 RDINT06/ L-231 

7 RPINT23/ L-71 E-249 RDINT07/ L-228 E-250 

8 RPINT24/ L-73t K-285t RDINT08/ L-30t K.;.86t 

9 RPINT25/ L-274 AB-249 RDINT09/ L-230 AB-250 

10 RPINT26/ L-74 F-249 RDINTlO/ L-229 F-250 

11 RPINT27/ L-273 J-49 RDINTll/ L-29 J-50 

12 RPINT28/ L-277 AB-49 RDINT12/ L-33t K-85t 

13 RPINT29/ L-276 D-249 RDINT13/ L-226t K-272 t 

14 RPINT30/ L-77 H-249 RDINT14/ L-233t U-99t 

15 RPINT31/ L-275 A-49 RDINT15/ L-234t L-288 
L-279 
U-54t 

t These pin ~ignments cannot be used for interrupts on th~ MOS processor when it is used in the 1700 emulation 
mode. They are utilized for internal CPU functions. 

INTERRUPT WIRING INSTALLATION 
PROCEDURES 

Two different procedures are required for installing 
interrl4>t wiring on the processor, due to differences in the 
backplane configuration. 

The interrl4>ts on the AA132-A, AA133-A, and AA134-A 
processor backplanes are hardwired. When it is necessary 
to change these interrupts, wires must be removed or 
added between the various controller board slots .and the 
assigned interrupt pin on the status mode interface (SMI) 
board slot (L). 

The interr1.4>ts on the AA132-B/C/D, AA1J3-B/C, 
AA134-B, AA145-A, and AA153-A processor backplanes 
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are not prewired. Two cable assemblies (part number 
96751130 for microinterrupts and part number 96751131 
for macrointerrupts) are supplied with each processor. 

Each cable assembly consists of a large connector on one 
end that. fits over the designated pins on the backplane at 
the SMI board slot (L) and several single-conductor 
connectors on the other end that connect to the respective 
controller board slot interrupt output pins. 

To modify the interrupt wiring, proceed as follows: 

1. Determine which interrupts have to be changed. 
Utilize the data provided in tables 20-1 through 20-3 
to fill in the form in figure 20-1. The form will then 
reflect the desired interrupt configuration for the 
system. 
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PIWJECT: SAMPLE. Svsr£M PROCESSOR TYPE: AA 133--A SITE NUMBER: ~~01 

I. This form provides specific equipment and interrupt number assignment information for the above system. 

2. The backplane interrupt wiring for the above equipment is shown in the Backplane Interrupt Pin Assignment 
column. 

:J. Equipment numbers as shown have been selected on respective peripheral controllers/interfaces. 

... Keep this form updated • Log all equipment and/or interrupt number changes that occur to the above system 
processor. 

Backplane Interrupt 
Pin Assignment 

Product Equipment Description Slot Slot Equipment Interrupt Interrupt 
Number Number Assignment Type Number Number Type Card Slot 

Origin 

MACRO ~!l!l 
CR J A/Q II II MICRO J-so - --- ------

L-.2.+9 FHJ01-A LP 
MACRO 

/JJ.8-/ CR/_LP 4 'I- MICRO J-.2.50 C AJT'L --- - t-----
MACRO -CLA - - MICRO -

~---·-·- 1--··- -··- - ·•·· -

fl - .:l. !l!i MACRO 

/<l3?r'f FAm-11 C..DD f!.<WT1L H A/Q-D~A 14 14 MICRO _M_.U • 
1--- -··. ···- -- --------1-----·--- --- ---· ._ ---- .. ·-- --- ----

6-:i.¥'1 MACRO 

l'i,D-S FA'IU J). M. LeTT Com'L G A/Q-DMA /J.. /~ MICRO _M.U. 
- - - - -----

MACRO 
F A/Q MICRO 

. -- ----1 ~------·--· 'l=i.£~ PART or: DI SI< 'Ml II~ MACRO £ -.J. 't'I_ 
1g-,;J..o ~T'L {FZ>D) E A/Q 1 7 MICRO ~-U. 

MACRO 
0 A/Q-D~A MICRO 

AA MACRO A A- .2.!l_! 
Jr'l 3-1 FT'f'/-1-A J.-CIW l!.Ul Ji!' A/Q .2. .2 MICRO l!/! -_.2._Sd --· -- --- - - ··-- -------- - -· t----· ---- ----·-------

MACRO 
B OPEN 

MICRO 

MACRO 
A A/Q-D~A 

MICRO 
1------

C-¥1 l'l:L'l-/ l=l/301-A CR/LP Cl{ c 

' 
MACRO 

C.OAJT'L 
>K A/Q ' MICRO C!-:S6 -- t---- t- -- -

LP i\IACRO C.-:L!l!l 
3 .3 r._-MtJ MICRO 

1-- -·-- -------

SET/ 
:\IACHO 

AB ·-·-- . ---
SAM ;\llt"IW 

t SLOT BIS NORMALLY UNWIRED AND NOT USED; IT IS RESEP.VED FOR FUTURE SYSTEM EXPANSION. 

1401-1 

Figure 20-2. Sample Equipment/Interrupt Number Assignment Form 
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Destination 

L-j,,13 
/_ -.:J..9 
L-1.2. 
L -cl.g 

-
-

L-11 
M tJ. 

_L-.2.!11 
A). t). 

-~ 

L-11 
AJ. (}. 

L-,i.10 
L-3.:z.. 

--

-----1 

--1 

-~~?I 
L-:J.31 

L-'/_o . -~ 

L -2..3.2 

.__ . - ---·--
-

20-5 



2. Remove the necessary panels and covers from the 
processor to expose the processor backplane. 

3. a. For the AA132-A, AA133-A, and AA134-A 
backplanes - Using a wire unwrap tool (part 
number 12259183) or wire wrap tool (part number 
12263210), remove and/or add wires as necessary. 
Wire utilized for wire additions should be AWG-30, 
solid conductor, Teflon insulated. 

20-6 

b. For the AA132-B/C/O, AA133-B/C, AA134-B, 
AA145-A, and AA153-A backplanes - Install the 
large connectors of the micro- and 
macrointerrupt cable assemblies on slot L of the 
backplane to cover pins L25/225 through L36/236 
and L69/269 through L80/280 respectively. Install 
the appropriate single-conductor connectors 
(black wires for microinterrupts and white wires 
for macrointerrupts with all wires labeled INTxx) 
on the interrupt output pins of the repective 
controller board slots according to the 
information in table 20-3. 

NOTE 

Some controller cables or paddle boards 
cover the interrupt output pins. For 
these configurations, the cable or paddle 
board provides an extension to the 
backplane output pins to accommodate 
the interrupt jumpers. 

4. Upon completion of the reconfiguration, verify that 
the connections are secure and entered in figure 20-1. 

5. Replace all covers and panels removed in step 2. 

6. Perform the appropriate diagnostic routines for the 
controllers with the new interrupt numbers entered in 
the test parameter setup. Refer to the operational 
diagnostic system reference manual for details on 
changing test parameters. 
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CARD READER/LINE PRINTER/COMM~NICATION 
. llNE ADAP-TER CONTROLLER- 21 

·. !5-0$} )1 · ·}'.E ·r ti f· . $. : iVi ».iij. th,,. ·! l·""J 10 .. ; .cz JF IE?' .J J,fft..3,M·f· 

The card reader/line printer/communication line adapter 
controller (CR/LP/CLA) is a combination one-board 
controller that controls a card reader, a line printer and 
one communication channel. The board contains plug-in 
wire jumpers for selecting controller parameters. There 
are individual interface signal cables to connect the card 
reader, line printer, and communication line to the 
processor. 

'PARTS AND EQUIPMENT 
Parts and Equipment 
Eguipmer:il Number 

Card reader/line printer/ FC109-A 
communication line or 
adapter controller FC539-A 
printed wiring assembly or 

FC539-B 

Cable assembly, modem, 
20 feet (6.1 meters) 

Cable assembly, NOP-
to-CLA 

Cable interface board 

Loop-back test connector 

.TOOLS AND TEST EQUIPME~T · 

Part 
~umber 

96890560 

96756734 
or 

88951565 
or 

88952436t 

96744895 

96751075 
or 

96870450 

96720152 

No special tools or test equipment are required to install 
the CR/LP /CLA controller. 

iUNCRATING 

The CR/LP/CLA controller printed wiring assembly is 
shipped installed in the processor or packed in a heavy-duty 
cardboard carton. It is buffered from shock and impact 
damage by an industrial filler. No special instructions are 
required to remove the CR/LP/CLA controller from the 
carton. 

CRATING 

Refer to the above uncrating instructions for crating the 
unit. 

INSPECTION 

Inspect the CR/LP/CLA controller as follows: 

1. Remove the controller printed wiring assembly from 
the shipping container. 

· ®nrt f1ib# ; 1 A, ·f'iiiiik'tiZ& ;;;., •. ,, " 1 

2. Inspect for physical damage to the printed wiring 
assembly and components. 

:POWER REQUIREMENTS 

The CR/LP/CLA controller receives +5 V de and +12 V de 
from the power source of the processor by connection to 
the assigned backplane slot position. The slot position 
assigned to the CR/LP/CLA controller is J. 

:s1GNAL CABLING 

The CR/LP/CLA controller is supplied with a single 
20-foot (6.1-meter) modem cable and a 5-foot (l.5-meter) 
CLA-to-NOP cable. To install the cables perform the 
following steps: 

1. Attach the modem cable to the backplane as shown in 
figure 21-1. Verify, as labeled on the cable connector, 
the starting and ending backplane pin numbers to which 
the cable connector should be securely mated. Verify 
that the connector is mounted aver the pins of the 
backplane. 

2. If installing part number 96751075 interface board, 
connect the CLA interrupt wires El and E2 from the 
cable interface board to the extended pins of the 
modem cable connector. Wire El connects to pin 77, 
and wire E2 connects to pin 277. Connect the interrupt 
jumper wires from the interrupt paddle board installed 
over the backplane at slot L •. Connect the wire from 
L74 to the CR/LP/CLA interface board pin J4-77 and 
the wire from L229 to the CR/LP/CLA interface board 
pin J4-277. Note that J4-77 connects to El and J4-277 
connects to E2 on the CR/LP/CLA interface board via 
the clad. 

If installing part number 96870450 interface board, 
connect interrupt jumper wires from L74 and L299 to 
the extended pins 77 and 277, respectively, of the 
modem cable. 

3. Attach the modem cable shield to the cabinet entry 
panel using the U-bolts provided. 

4. On CYBER 18-SM systems, install the BOP cable over 
backplane pins 84/284 through 102/302. Refer to the 
backplane cable diagram in section 2. 

5. On CYBER 18-lOM and 18-20 systems, install the 
CLA-to-NOP cable between backplane pins 88/288 
through 102/302 and connector J3 of the processor 
control panel. Refer to the applicable backplane 
diagram in section 2. 

6. On CYBER 18-25 and 18-30 systems, install the 
CLA-to-NOP cable between backplane pins 88/288 
through 102/302 and connector J9 of the dual-processor 
multiplexer panel. Refer to the backplane cable 
diagram in section 2. 

t. FCC EMI qualified part. Use of non-qualified parts on FCC EMI verified systems will void the system verification. Refer to I 
1 sAction 1, FCC EMI Verification, for details concerning identification and continuation of this verification. 
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EQUIPMENT CABINET (RE~f3_y~~) 

LINE 
PRINTER 
CABLE 

PROCESSOR 
BACKPLANE 

100201 

II 
II 

11 

5200252 

ii 
II 

JL 
11002&1 

ii 

..-----~ 

::n: --
,.t •• mtr-">----~ 

ii 
I I ~~=LTEO NOP 

JL L..-...J.----' 

ASSEMBL V NUMIE" 11711071 

= }cR/LP'INTERRUPTS 

77/277 )ctAINTERRU"1S 

CARD READER C•llLE 

tTHE CYBER i8-5M BOP CABL-E CONNECTS TO PINS 84/284 THROUGH 102/302. 

,, =D= :~~~:: } CR LI' l~TERRUPTS 

6800268 

ii 
CLAINTERAUPT 

,,;:;:;.===~~~~flRES 

::n::: --

ii CLA TO NOP 

,.t .. mtrr=J 
,.,H... CABLE 

ASSEMBLY NUMllER-104l0 

12859-1 

THE CYBER 18-lOM/20/25/30 NOP CABLE CONNECTS TO PINS 88/288 THROUGH 102/302. 

2011-1 

Figure 21-1. CR/LP/CLA Controller Modem Cable Installation 
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SWITCH/ JUMPER VERIFICATION 

Refer to figure 21-2 and table 21-1 when setting the 
CR/LP/CLA controller switches and jumpers. 

EQUIPMENT /STATION/PROTECT SELECT. 

Set the equipment and station select jumpers to the 
positions specified in figure 21-2. Remove the protect 
jumper for program protect operation and install the 
jumper for unprotected program operation. CRP is card 
reader protect, LRP is line printer protect, and CLP is 
communication line adapter protect. 

BAUD RATE/DTR/RTS SELECT 

Before checking the baud rate jumpers, ask the customer 
what type of modem (phone line unit) is or will be installed 
in the system (see the reference communication 
handbook). Then perform the following steps: 

1. If the modem is a synchronous type (baud rate 
determined by the modem and not by the 
communication line adapter jumpers), jumpers SA 
through SC should be out. If the modem is an 
asynchronous type, jumpers SA through SC should be 
installed. 

2. Set the baud rate jumpers as applicable for system 
operation. DTR and RTS jumpers should be installed 
for the user's requirements. With both jumpers 
installed, constant DTR/RTS is selected. With either 
jumper out, DTS or R TS must be programmed. The 
FC109-A is usually shipped with both jumpers installed. 

CR/LP/CLA ENABLE JUMPERS 

Figure 21-2 illustrates the location of the enable jumpers. 
To disable a specific section, the jumper is installed. The 
section is enabled with the jumper removed. CRE is card 
reader enable, CLE is communication line adapter enable, 
and LPE is line printer enable. 

DEADSTART, SRLIT, ENDS NORMAL/TEST MODE JUMPERS 

Figure 21-2 illustrates the location of these jumpers. The 
following should be installed for normal operation: ENDS, 
NM; SRLIT, NM; TSTCK, position 1. 

LINE PRINTER PARITY JUMPER 

Figure 21-2 illustrates the location of the parity jumper. 
Printer operation is normally with odd parity. Printer 
operation with no jumper installed to select parity is illegal. 

. CARD READER FEED TEST SWITCH 

Figure 21-2 illustrates the location of the card reader feed 
test switch. Depressing the switch causes an external feed 
signal to the card reader. 
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SIGNAL CABLE INSTALLATION 

To complete installation of the signal cable, proceed as 
follows. Refer to figures 21-1 and 21-3. 

1. Connect the cable interface assembly to the processor 
backplane at slot J. Observe the starting and ending 
pin number on the interface assembly and ensure that 
the interface is inserted over these pins on the 
backplane. 

2. Connect the card reader and line printE!l." cables to the 
interface assembly. 

3. Attach the signal cable shield to the processor cabinet 
at the bottom entry point. The necessary LI-bolts are 
included with the cable assembly. More than one cable 
may occupy each U-bolt. 

4. Route the signal cable out of the cabinet through the 
bottom cable access point and along the floor to the 
rear of the cabinet. 

5. Continue routing the signal cable to its assigned 
peripheral and secure the cable to the peripheral 
connector. 

CONTROLLER BOARD INSTALLATION 

After all switch and jumper selections have been 
determined and properly set, insert the controller board 
into slot J. 

CAUTION 

The controller board must be installed in 
an A/Q slot only. Damage results if the 
board is inserted into any OMA slot. 

The CR/LP/CLA controller board must be inserted so that 
its components are facing left. Vwtien inserting the card, 
apply firm thumb pressure at the upper and lower corners 
of the board to ensure proper seating into the chassis 
backplane connector. 

DIAGNOSTIC TESTING 

Perform the manual operating and diagnostic checks 
according to the diagnostic decision logic tables in volume 
2 of the system hardware maintenance manual. 

NOTE 

The diagnostic tests and routines 
described in the system hardware 
maintenance manual can only be 
performed after the console display, 
processor, and flexible disk drive, tape 
cassette, or card reader (diagnostic load 
device) installations are complete. 
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CRP CARD READER PROTECT 
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LPP LINE PRINTER PROTECT 
LPPAR LINE PRINTER PARITY 
RTS REQUEST TO SEND 
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~~ 

Figure 21-2. CR/LP/CLA Controller Switch/Jumper Locations (Sheet 1 of 2) 
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EQUIPMENT CODE 

010 Q9 las 
0 0 I 

T 0 
I 

0 0 0 I 
0 0 1 

0 0 1 

0 1 0 

0 1 0 

0 1 1 I 
0 1 1 I 
1 0 0 

1 0 0 

1 0 1 

1 0 1 

1 1 0 

1 1 0 

1 1 1 

1 1 1 

CLA STATION 
NUMBER 

Q6 1 05 Q4 

0 1 0 
! 

0 

0 I 0 i 1 

i I 
0 1 ! 0 

! 
0 i 1 i 1 

1 I 0 

I 
0 

1 

I 
0 1 

1 1 0 
I 

1 J 1 1 

SELECT JUMPER 

Q7 010 Q9 QB Q7 

T 
0 IN IN IN IN 

1 IN IN I 1N OUT 
I 

0 IN IN I OUT IN 

1 IN IN OUT OUT 

0 IN OUT IN IN 

1 IN OUT I IN OUT 

0 IN OUT I OUT IN 

1 IN OUT OUT OUT 

0 OUT IN IN IN 

1 OUT IN IN OUT 

0 OUT IN OUT IN 

1 OUT IN OUT OUT 

0 OUT OUT IN IN 

1 OUT OUT IN OUT 

0 OUT OUT OUT IN 

1 OUT OUT OUT OUT 

CLA STATION 
SELECT JUMPER 

CLST6 CLST5 CLST4 

INttt INttt INttt 

IN ! IN OUT 
I 

IN I OUT IN 
I 

IN 

I 
OUT OUT 

OUT IN IN 
I 

OUT I IN 

I 

OUT 

OUT I OUT IN 

I OUT OUT OUT 

LINE PRINTERt 

COMMUNICATION LINE ADAPTERt 

CARD READERt 

BPS RATE I SC SB T SA 
...1 

19.2Ktt 1 OUT OUT i OUT 

9.6K ouTI OUT: OUT 
I I 

4.BK OUT'. OUT' IN 
! 

2.4K OUTj IN 'OUT 

1.2K our! IN IN 
I 

600 IN I OUT OUT 

300 IN I OUT IN ! 

150 IN ~ IN 
I 

OUT 

110 
l 

IN j 1N j IN 

t SEPARATE EQUIPMENT CODE AS INDICATED FOR EACH EQUIPMENT 

tt 19.2K BPS OPERATION REQUIRES THE SAME BPS RATE JUMPER SETTINGS AS 9.6K BPS OPERATION. FOR 
19.2K BPS THE CLOCK RATE IS PROGRAMMED TO BE 32 TIMES THE BPS RATE INSTEAD OF THE NORMAL 
64 TIMES THE BPS RATE. 

tttNORMAL JUMPER ASSIGNMENT 

1448-1 

Figure 21-2. CR/LP/CLA Switch/Jumper Locations (Sheet 2 of 2) 
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TABLE 21-1. JUMPER DEFINITION 

Jumper PWA Card 
Name Location Jumper Setting Function 

CREQ-Q7 T9 See figure 21-2. Card reader equipment 
CREQ-QS code select jumpers 
CREQ-Q9 
CREQ-QlO 

LPEQ-Q7 TS See figure 21-2. Line printer equipment 
LPEQ-QS code select jumpers 
LPEQ-Q9 
LPEQ-QlO 

CLEQ-Q7 TS See figure 21-2. CLA equipment select 
CLEQ-QS jumpers 
CLEQ-Q9 
CLEQ-QlO 

CLST-Q4 T4 See figure 21-2. CLA station number select 
CLST-QS jumpers 
CLST-Q6 

CRP ff 2 In Not protectedt t Card reader program protect 
LPP Dl Out Protected Line printer program protect 
CLP D1 CLA program protect 

CRE T9 In Disable . Card reader controller enable 
LPE Out Enablet t Line printer controller enable 
CLE CLA enable 

EVEN In Even parity 
LPR J9 Line printer parity t 

ODD In Odd parityt t 

SA C2 See figure 21-2. CLA internal baud rate 
SB 
SC 

ENDS NM Ll 

~~} SR LIT NM RS Out Deadstart 
ENDS TM Ml In test Deadstart test mode 
SR LIT TM RS In mode 
DNM Al Out 
DTM Bl Out 

ENDS NM Ll m} • SRUT NM RS ~ut ENDS TM Ll Normal mode t t Normal mode 
SR LIT TM RS , Out 
DNM Al In 
DTM Bl Out 

DTR R7 In Constant DTR Constant DTR signal 
Out Programmed DTR t t 

RTS R7 In Constant RTS Constant RTS signal Out Programmed RTSt t 

TSCLK 1 Bl In 9600 Clock rate select for 
TSCLK 2 Cl In 4SOO test mode t t t 
TSCLK3 Cl In 2400 

t Operation with both jumpers out is illegal. 

t t Normal configuration 

t t t Operation with all jumpers out is illegal. 

21-6 96768360 AE 



CARD READER 
SIGNAL CABLE 

96768360 AJ 

ALLEN 
HEAD 
SCREW 

SHIELD 
PIGTAIL 
CABLE 

I 

EQUIPMENT CABINET 
CREAR VIEW) 

\ 
\ 

\ 

300 LINE/MINUTE 
LINE PRINTER 

I LINE PRINTER 
SIGNAL CABLE 

TO SITE POWER 
RECEPTACLE 

SLOT J 

r 
II 

J2 

II 

52

11

252 

~· II 

!! .. 
66 ~=266 .__ _____ ....i 

JJ 

ASSEMBLY NUMBER 96870450 

Figure 21-3. CR/LP/CLA Controller Signal Cable Installation 
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CARTRIDGE DISK DRIVE SUBSYSTEM 

The cartridge disk drive (COD) is a random-access device 
using a fixed disk and removable disk packs as the storage 
medium. The cartridge disk drive subsystem consists of 
one cartridge disk drive controller (CDDC) interface board 
and one to four cartridge disk drives. The cartridge disk 
drive controller interface board plugs directly into the 
processor chassis backplane. Power for the interface board 
is obtained from the processor power supplies via 
backplane connections. The cartridge disk drive 
(figure 22-1) is a free-standing device. Power for the drive 
units is obtained from the site power source. 

PARTS AND EQUIPMENT 

One to four cartridge disk drives are connected to the 
controller in a daisy-chain fashion as illustrated in 
figure 22-2. Any combination of single- or double-density 
cartridge disk drives may be connected in a daisy-chain 
configuration. All drives, however, must operate at 2400 
revolutions per minute. 

c J 

. ~ :~··4 

0910 

Parts and 
Equipment 

· Cartridge disk drive 
(60 Hz) 

Cartridge disk drive 
(50 Hz) 

Cartridge disk drive 
controller 

Co ntrolle r-to-dri v e 
cable 

c :J 10.00 IN. 
254MM 

l 
- 1.25 IN. 

-r 
19.75 IN. 
501.7 ... 

Figure 22-1. Cartridge Disk Drive Cabinet Dimensions 
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Equipment 
Number 

BR704-A 

BR704-B 

FAlll-A 
or 

FA750-A 
or 

FA750-B 

34.00 IN. 
863.6 Mii 

22 

Part 
Number 

83448086 

83448103 

89600611 

96720202 

96721445 

89604656 
or 

96720204 
or 

96721480 
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CONTROLLER-TO-DRIVE CABLE 

+ DAISY.CHAIN CABLES 

c / ~ ' TERMINATOR ,.-~--, ,.--~-----. 

PROCESSOR O 
CHASSIS 

NOTES: 

D 
c 

COD 
UNIT 

2 

1. THERE IS A MAXIMUM OF FOUR UNITS IN A DAISY-CHAIN CONFIGURATION. 
2. ·THE MAXIMUM CABLE LENGTH FROM THE CONTROLLER TO THE LAST UNIT 

IN A DAISY CHAIN IS 50 FEET (16.2 METERS). 

0911 

Figure 22-2. Typical Daisy-Chain Configuration 

Parts and 
Equipment 

Disk daisy-chain cable 

Unshielded 
Shielded 

Terminator 

TOOLS REQUIRED 

Equipment 
Number 

Part 
Number 

46337801 
75894169 

46338701 

Installation of the cartridge disk drive requires the 
following tools: 

e Scratch pack 

e Spirit level, 24 inches (0.69 meters) long 

• Screwdriver, medium, Phillips 

• End wrenches (various) 

• Alignment disk pack 

e Vacuum cleaner 

• Digital voltmeter 

TEST EQUIPMENT 

A digital voltmeter is required to determine the voltage of 
the site power supply. 

UNCRATING 

Exercise care during uncrating so that any tools being used 
do not cause damage to the drive. 'Mlile unpacking the 
drive, inspect it for possible shipping damage. All claims 
for this type of damage should be filed promptly .with the 
carrier involved. If a claim is to be filed for damages, save 
the original packing materials. 

22-2 

After the drive is unpacked, perform the following: 

1. Clean the unit exterior to remove dirt and soil marks. 

2. Remove the front and rear doors of the cabinet by 
swinging them open from the top and Ii fting upward. 
Ensure that the ground straps are removed. 

NOTE 

A hard pull is required to free the doors 
from the base cabinet frame. 

3. Remove the top cover, and remove the four bright-red 
shipping brackets holding t~e drive to the base cabinet. 

4. Remove the electronics cover by removing three 
Phillips-head screws, one on each side and one at the 
rear. 

CAUTION 

'Mlile performing the following steps, do 
not position the carriage manually. Such 
action could cause the read/write heads 
to load, thereby damaging the heads and 
disk. 

5. Remove the carriage locking pin, and store it as shown 
in figure 22-3. 

6. Replace the electronics cover and replace the top cover. 

CRATING. 

Refer to the above uncrating instructions for crating the 
drive. 
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NOTE 

.:A~"IAGE LOCK PIN MAY BE 

STORED ON SIDE OF MAGNET 

AS SHOWN 

0912 

TO INSTALL: INSERT STRAIGHT LEG 

OF PIN INTO SMAU HOLE IN ACTUATOR 

FRAME, TWIST 90° COUNTERCLOCKWISE, 

PRESS DOWN, AND ALLOW PIN TO 

'fETURN TO NORMAL POSITION. 

Figure 22-3. Carriage Lock Pin Location 

BASE CABINET LEVELING 

AND ALIGNMENT 

Figure 22-1 shows the unit dimensions for reference in 
determining space allocation. Position the cabinet in its 
intended operational location, and level as follows: 

1. Locate and remove the leveling pads bagged and 
secured inside the base cabinet. 

2. Install the leveling pads at each of the four corners of · 
the cabinet. 

3. Lower the leveling pads until the casters no longer 
contact the floor. 

4. Place the spirit level on the main deck so the ends of 
the level point toward the front and rear of the deck. 

5. Adjust the leveling pads until the surface is horizontal, 
as indicated by the spirit level. 

6. Place the spirit level on the main deck so the ends of 
the level point toward the sides. 

7. Adjust the leveling pads until the surface is horizontal, 
as indicated by the spirit level. 

8. Repeat steps 5 through 7 until the main deck is leveled 
as close as practical with tools available. 

9. Open the cartridge receiver cover, remove the plastic 
dust cover, and close cover. 

POWER REQUIREMENTS 

The input power requirements for the cartridge disk drive 
are given in table 22-1. 
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POWER WIRING 

The ac power cable plugs into the bottom of the power 
supply assembly and exits the unit through the bottom rear 
of the base cabinet. Release the cable entry cover screws 
located on the bottom rear of the cabinet, and slide the 
cover open. Route the power cord through the cable entry 
and to the site power source. 

Prior to connecting the drive to the site power source, 
check the voltage adjustment plug for agreement with the 
site power source voltage requirements specified in figure 
22-4. 

The voltage adjustment plug is located at the rear of the 
unit, underneath the power supply and adjacent to the 
power cord. 

NOTE 

Wien units are field-configured for any 
line voltage other than 120 V, the 
Canadian Standards Association 
Certification Marker must be removed 
from the equipment in order to comply 
with requirements of the Canadian 
Standards Association. 

GROUNDING OPTIONS 

The disk drive is shipped with the logic (de) ground and the 
chassis (ac) ground connected together at the left-front 
corner of the power supply as shown in figure 22-5. If the 
system configuration requires the separation of these 
grounds, perform the following: 

1. Open the cabinet top cover. 

2. Remove the electronics co~er. 
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TABLE 22-1. INPUT POWER REQUIREMENTS 

Characteristics Specifications 

Input power source 

60 Hz units 100-250 volts rms in 10-volt increments (+10 percent, -15 
percent), 59-60.6 Hz, single phase 

50 Hz units 100-250 volts rms in 10-volt increments (+10 percent, -15 
percent), 49-50.5 Hz, single phase 

Input current The following current readings are made at 50 Hz and nominal 
line voltage with the accessor performing worst-case (maximum 
power) repeat seeks. 

" Volts ~ 

100 5.6 

llO 5.0 

120 4.6 

130 4.l 

140 4.0 

150 3.8 

110 3.6 

170 3.3 

180 3.2 

190 3.0 

200 2 .• 9 

210 2.7 

220 2.6 

230 2.5 

240 2.4 

250 2.3 

Surge current cllring spindle start is twice the above value 
and lasts 5 seconds. 

Power factor 0.8 

Power (nominal) 310 watts, 1059 Btu 
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FRONT VIEW 
(PIN SIDE) 

4 7 10 13 

BACK VIEW 
(WIRE SIDE) 

JUMPER NO. 1 3 6 
PIN 14 (FIXED) fr;:~~~r;:~~~ 

4 7 10 13 

NOTE 

FOR PROPER PIN CONFIGURATION USE THE ABOVE ILLUSTRATION. 
IGNORE PIN NUMBERING ON THE CONNECTOR. 

JUMPER 1 JUMPER 2 

FIXED MOVABLE FIXED MOVABLE 
VOLTAGE PIN PIN PIN PIN 

100 14 4 15 7 
110 14 3 15 7 
120 14 2 15 7 
130 14 1 15 7 
140 14 6 15 
150 14 5 15 
160 14 c 15 
170 14 3 15 
180 14 2 15 
190 14 1 15 
200 14 8 15 
210 14 5 15 
220 14 .. 15 
230 14 3 15 
240 14 2 15 
250 14 1 15 

Figure 22-4. Voltage Adjustment Plug Configuration 

PIN 12 (FIXED) 

PIN 14 (FIXED) 
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NOTE 

GROUND MUST BE INSTALLED WHEN 
DYNAMIC BRAKE OPTION IS INSTALLED. 

INSULATING SPACER 

FIBER SHOULDER WASHER 

BRASS SPACER 
GROUND STRAP 

LOGIC (DC) GROUND CONNECTED TO CHASSIS (ACI GROUND 

FIBER SHOULDER WASHER 

GROUND STRAP 
POWER BOARD 

LOGIC (DCI GROUND ISOLATED FROM CHASSIS (AC) GROUND 

0814 

Figure 22;..5. Grounding options 

3. Open the power supply cover assembly. 

4. Rearrange the spacers as shown in figure 22-5 for the 
isolated configuration. 

5. Close the power supply cover. 

6. Install the electronics cover. 

7. Close the cabinet top cover. 

SECTOR OPTION CONVERSION 

22-6 

NOTE 

The supplied diagnostics, software, and 
disk packs require the use of the 

29-sector format. Any other format is 
nonstandard. All drives supplied have the 
29-sector format selected. 

Adjust the sensor mount for the required sector option as 
follows: 

1. Remove the lower electronics cover. 

2. Loosen the sensor mount screw illustrated In figure 
22-6. 

3. Lift the rear of the sensor mount and place the guide 
pin in the sensor mount hole selected from the table in 
figure 22-6. 

4. Tighten the sensor mount screw. 
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2 4 6 8 
0 0 0 0 

0 0 0 0 
I 3 5 7 

MAGNETIC SENSOR 

\ I SENSOR MOUNT SCREW 
\ ' ' ' 
"'-\. SENSOR MOU0N~:: ~ .. 

REQUIRED SENSOR MOUNT RING SECTOR 

(SWITCH SETTING FOR SECTORt HOLE NUMBER HOLES 

29 OR SOFT SECTOR 1 29 co. 20. 10. 5 2 40 
48. 24. 12. 6. 3 3 48 so. 25 4 50 
80. 30. 15 5 80 
64. 32. 11. 8. 4. 2 8 64 
58. 28, 14. 7 (8 RINGt 7 58 n. 36. 18. 9 (8 RINGt 8 72 

0915 

Figure 22-6. Sector Option Conversion 

5. Perform the fixed disk index/sector transducer check 
and adjustment as specified in section 6 of the CYBER 
18 Computer Systems central processor hardware 
maintenance manual. 

NOTE 

The cartridge disk drive installation must 
be completed before performing these 
checks. 
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6. Replace the lower electronics cover. 

DRIVE OPTION SWITCHES 

Various modes of operation are made possible by option 
switches located on the disk drive control, data recovery, 
sector, servo, and input/output circuit boards. These 
switches are set to customer requirements. The location 
and settings of the switches are shown in figures 22-7 
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INVALID CYL. ADD. INTERRUPT 
DROP READY WITH FAULT 
(DENSITY STATUS) 100 TPI t 

0000000 
0000000 
0000000 
0000000 
0000000 
0000000 ,..._ 

DOs1 DOD 
-l""' 

4 

[ 

0 s 0 
F 

N 1 F 

~ 8 DURING FAULT CONDITION 
7~ READY STAYS TRUE 

6 ~ 200 TPI t 
GENERATE FAULT WHEN NO FIXED DISC t 

ACTIVE LOW INTERRUPT ~ 
5 

4 
~ FIXED DISC t 

ACTIVE HIGH I NTERRUPT 
ACTIVE HIGH INTERRUPT 3 ~ ACTIVE LOW IN TERRUPT 

~ 2 R.T.Z.S. DOESN 'T RESET FAULT t 

1 rxJ SPARE t 

R.T.Z.S. RESETS FAULT t 

SPARE t 

~ INDICATES SWITCH POSITION 

t THESE ARE THE NORMAL POSITIONS OF THE SWITCHES. HOWEVER. DIFFERENCES MAY EXIST BETWEEN 
DIFFERENT DRIVE ASSEMBLIES. THEREFORE. THE REQUIRED POSITION OF THE SWITCHES SHOULD BE 
VERIFIED TO BE AS SPECIFIED IN THE DISK DRIVE HARDWARE MAINTENANCE MANUAL RECEIVED WITH 
THE DRIVE. . 
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Figure 22-7. Disk Drive Control Board 

DAISY-CHAIN CONFIGURATION through 22-11. Remove each circuit board, one at a time, 
and verify that the option switches are set to the required 
positions. The circuit boards are located in the left-rear 
corner of the drive electronics compartment. Access is 
gained by raising the drive top access to the vertical 
position from the rear. 

The unit number is defined as the position of the cartridge 
disk drive in the daisy-chain. The drive units have internal 
switches on the JM-1/0 circuit board (figure 22-11) for 

22-8 96768360 AE 



0 s 0 F 
_E_ 
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~1 

oDo 
HARD SECTOR 

S4 2400 RPM :z 2 

D 0 1500 RPM 3~ 
1500 RPM 4 IX 

oDo D 0 SPARE t ~ 5 

SPARE t ~ 6 
TEST 7~ 

D S3 n 0 D J 
Il 

D S2 D ·D S1 .I I 
1f s 0 

D rn D DO F 
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2~ 
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SPARE t ~ 3 
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HARD SECTOR IXl 1 SOFT SECTOR TEST 
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SOFT SECTOR 3 [K HARD SECTOR HARD SECTOR 

1/2 CELL DATA IX] 4 1/4 CELL DATA SOFT SECTOR 

1/4 CELL DATA 5 lZ 1/2 CELL DATA SOFT SECTOR 

1/2 CELL CLOCK IZJ 6 1/4 CELL CLOCK HARD SECTOR 

1/4 CELL CLOCK 7 lZ 1/2 CELL CLOCK SOFT SECTOR 

~INDICATES SWITCH POSITION 

SOFT SE CTOR 

PM 1500 R 

2400 RPM 

2400 RPM 

SPARE 

SPARE 

ON FOR ALL CONFIGURATIONS 

1500 R PM 

ON FOR ALL CONFIGURATIONS 

SPARE t 

SPARE t 
SPARE t 

SPARE t 
HARD SE CTOR 

-o 
F 
F 

IZ 
~ 

~ 

s 0 
3 N 

1~ 
2 

3 

4~ 
s IZJ 
6 

7~ 

ON FOR ALL CONFIGURATIONS 

SPARE t 

SOFT SECTOR 

HARD SECTOR 

HARD SECTOR 

SOFT SECTOR 

HARD SECTOR 

t THESE ARE THE NORMAL POSITIONS OF THE SWITCHES. HOWEVER, DIFFERENCES MAV EXIST BETWEEN 
DIFFERENT DRIVE ASSEMBLIES. THEREFORE, THE REQUIRED POSITION OF THE SWITCHES SHOULD BE 
VERIFIED TO BE AS SPECIFIED IN THE DISK DRIVE HARDWARE MAINTENANCE MANUAL RECEIVED WITH 
THE DRIVE. 
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Figure 22-8. Disk Drive Data Recovery Board 
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22-10 

-
_O Il S3 

uu ._J 

D D D 
D D D 
D D S2 

D D D 
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S1 

I. 
'T 

DYNAMIC BRAKE 

FUTURE FIXED INDEX 

2400 RPM 

FIXED INDEX TIMING . 
FIXED INDEX TIMING 
INDEX ANGLE 5°30' 

2400 RPM 

NO DYNAMIC BRAKE t 

ONLY ONE 
SWITCH FROM 

......-! THIS GROUP -
CAN BE ON. 

0 S4 

'--"' 

D D D D 
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D D 
D D 0 
a. 

0 s 0 
F 3 N 
F 

IX 1 

'Z 2 
~3 
'Y 4 

D<" 5 

12? 6 

~7 
8~ 

D ONLY ONE 
SWITCH FROM_ 
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CAN BE ON. 
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FUTURE FIXED INDEX 
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FIXED INDEX TIMING 
FIXED INDEX TIMING 
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1500 RPM 
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0 s 0 F 
F 4 N 

1 lZ + 1 FIXD 
~ 2 + 32 FIXD 

~ 3 -;.. 16 FIXD 

~ 4 ..;. 8 F IXD 

iZ 5 -;.. 4 FIXD 
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7 IZ JC 1 FIXD 

l5< 8 JC 2 FIXD 

• 
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io 
F s 0 

F 2 N 

1 IX] ..;. 1 CARTRIDGE 
I)( 2 -:- 32 CARTRIDGE :x 3 16 CARTRIDGE 

r>< 4 ~ 8 CARTRIDGE 

~ 5 ~ 4 CARTRIDGE 

~ 6 -:.. 2 CARTRIDGE 

7~ JC 1 CARTRIDGE 

[5( 8 JC 2 CARTRIDGE 

ol s 0 F 
F 1 N 

INDEX TIMING [g 1 INDEX TIMING 

INDEX TIMING IX 2 INDEX TIMING 

HARD SECTOR ~ 3 SOFT SECTOR 

SOFT SECTOR 4 rz: HARD SECTOR 

IZI INDICATES SWITCH POSITION 

t THESE ARE THE NORMAL POSITIONS OF THE SWITCHES. HOWEVER, DIFFERENCES MAY EXIST BETWEEN 
DIFFERENT DRIVE ASSEMBLIES. THEREFORE, THE REQUIRED POSITION OF THE SWITCHES SHOULD BE 
VERIFIED TO BE AS SPECIFIED IN THE DISK DRIVE HARDWARE MAINTENANCE MANUAL RECEIVED WITH 
THE DRIVE. 
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Figure 22-9. Disk Drive Sector Board 
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OFF 
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NORMAL OPERATION ~ 4 
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3 
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DURING STROBE FOR SEEK 2 f\7i 
TO CURRENT CYLINDER BUT 1r"-....---+16J_.. 
NOT FOR ILLEGAL ADDRESS l\J: 

1 
ON CYLINDER GOES FALSE IL"'J 
DURING STROBE FOR 1 
ILLEGAL ADDRESS AND 
SEEK TO CURRENT ADDRESS 

ILLEGAL ADDRESS DETECTION ON 

CA ~ 406(200 TPI) 
ILLEGAL ADDRESS CA ~ 2031100 TPI) 

100lPI 

1 
ON 

FEOT ADJUST 

ADDRESS INTERLOCK PULSE 

1 

NO CHANGE IN ON 

~CYLINDER WITH ILLEGAL 
ADDRESS OR SEEK TO 

CURRENT ADDRESS 
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OFF ~')('X f\trYN'"f\7 
~-=--~~~~ 
l J 

I 
200 TPI 

CA~ 408(200 TPI) 

ILLEGAL ADDRESS OR 
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FORWARD END OF TRAVEL ADJUST CA~415 -

t THESE ARE THE NORMAL POSITIONS OF THE SWITCHES. HOWEVER. DIFFERENCES MAY EXIST BETWEEN 
DIFFERENT DRIVE ASSEMBLIES. THEREFORE. THE REQUIRED POSITION OF THE SWITCHES SHOULD BE 
VERIFIED TO BE AS SPECIFIED IN THE DISK DRIVE HARDWARE MAINTENANCE MANUAL RECEIVED WITH 
THE DRIVE. 
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Figure 22-10. Disk Drive Servo Board 
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22-12 

0 s 0 
N 1 F 

F 

UNIT SELECT (STAR) 5 ~ 

- _...., 0 J:. ... . . . . . . ........... ]_ 0 

0 0 

0 T::::::::::::::::::::::::·: 0 

........i I~ 
--- J7 g S1 ...... _. 

UNIT SELECT 4 4 ~ 
UNIT SELECT 3 3 ~ 
UNIT SELECT 2 2 IZ 
UNIT SELECT 1 ~ 1 - .......... -,_, 

SPARE 

H.S. BIT 1t 
---t 
H.S. BIT 1 

STOP OVERRIDE 

0 s 
N 3 

3 

0 
F 
F 

1~ 

UNIT NUMBER 
ASSIGNMENT 
FOR DAISY-CHAIN 
OPERATION 

SPARE 

H.S. BIT 11 
t 

H.S. BIT 1 

NO STOP OVERRIDE oooo:oD 
~ ~~ D -o o o rn o 83 ........ c·YL. ADD. STROBE ...... ~-+-7:--ir-~"--jl~ 1 s: o o o rn o : ::~ : . ~ ON FOR HEAD 

J6 . . 5 ~ ALIGNMENT ONLY 

BIT4 4 ~J 
::~ ~28 : ~ 

TT Ill T 

m l.ll.It.l.I.ilIT IIII TITTTTTTT I 

o. s 
N 4 

READ IN SYNC. 
8 

SECT. ADD. BIT 32 
ON CYL TRUE 
W/SEEK ERROR 

~ 7 

IZ 6 

BIT 16 1 ~ 

... J6 TERMINATOR POWER FROM UNIT 

...._ J7 TERMINATOR POWER FROM 
CONTROLLERtt 

-u ADDRESS ACKNOW-
F LEDGE PULSE 
F SECT. ADD. BIT 32 

15( READ IN SYNC. ADDRESS ACKNOW-

ON CYL INDEPENDENT LEDGE LEVEL 

OF SEEK ERROR 1 
SPARE 

DENSITY STATUS WRITE PROTECT 

HEAD SELECT BIT 4 TRACK OFFSET 

0 s 0 

N 2 F 
F 

~ 10 

9 ~ 
8 ~ 
7~ 

IX 6 

ADDRESS ACKNOW-
LEDGE LEVEL 
ADDRESS ACKNOW-
LEDGE PULSEt 
SPAREt 

TRACK OFFSET 

WRITE PROTECT 
HEAD SELECT BIT 4 
DENSITY STATUS 
LOGICAL ADDRESS 
INTERLOCK OREO 
WITH SEEK ERROR 
HEAD SELECT BIT 2 t 

5 D<: LOGICAL ADDRESS R.T.Z.S. STROBED 5 ~ R.T.Z.S. UNSTROBED 

4 rg INTERLOCK AND SEEK INTERRUPT 4 4 SET TO ASSIGNED ~ } ~ ERROR MUTUALLY UNIT NUMBER, SAME 3 INTERRUPT 3 ~ 3 

~ 
INDEP. AS S1-1 THROUGH Sl-4, 
HEAD SELECT BIT 2 ~ 

HEAD SELECT BIT 2 t 

2 INTERRUPT 2 2 ~ FOR DAISY-CHAIN 

~ 1 HEAD SELECT BIT 2 INTERRUPT 1 C8j OPERATION 1 

~ INDICATES NORMAL SWITCH POSITION 

1WITH HEAD SELECT SWITCHES SET TO UNINVERTED POSITIONS, HEADS ARE NUMBERED 0,1,2.3 FROM TOP 
TO BOTTOM. WITH HEAD SELECT SWITCHES SET TO INVERTED POSITIONS, HEADS ARE NUMBERED 0,1,2,3 
FROM BOTTOM TO TOP. HEAD SELECT BIT 215 EQUIVALENT TO DISK SELECT. HEAD SELECT BIT 1 SELECTS 
THE TOP OR BOTTOM SURFACE OF THE SELECTED DISK. 
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0920.,2 

Figure 22-11. Disk Drive 3M-I/O Board 
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selection of unit number and seek complete/interrupt 
configuration. Refer to figure 22-12, and set switches 51 
and 52 lo Lhe required positions for each drive in the daisy 
chain. 

NOTE 

It is not necessary for the unit number 
and seek complete switch settings to 
match the physical position of the drive in 
the daisy chain. The only requirement is 
that both switches on the same drive be 
set to the same number. 

UNIT 1 UNIT 2 

Q 
I 0 0 

It 
> 0 0 0 

Q ;> ;> ;> ) ) ;> 

I .- N M ..,. N M ~ -
CARTRIDGE 2 

DISK DRIVE 
CONTROLLER 3 

4 

S1 AND S2 S1 AND S2 
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Figure 22-12. Disk Drive Unit Number and Seek 
Completion Switch Configuration 

CARTRIDGE DISK DRIVE CONTROLLER 

The cartridge disk drive controller (CDDC) printed circuit 
board is an 11- by 13.5-inch (279- by 343-millimeter) 
printed circuit board to be installed in the processor 
chassis. 

UNCRATING AND CRATING 

The controller circuit board is shipped in a heavy-duty, 
cardboard carton. It is buffered from shock and impact 
damage by an industrial filler. No special instructions are 
required for crating or uncrating the controller. 

INSPECTION 

Inspect the controller as follows: 

1. Remove the printed circuit board from its shipping 
container. 

2. Inspect the board and components for physical damage. 

POWER REQUIREMENTS 

The cartridge disk drive controller receives +5 V de from 
the processor power supply by connection to the backplane 
card slot for the controller. The controller may be 
installed in any A/Q-DMA card slot with the correct 
interrupt wiring. Refer to section l for card slot 
assignments. 
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SWITCH AND JUMPER SELECTIONS 

Figure 22-13 illustrates the location of Gwitches 8nd 
jumpers on the cartridge disk drive controller that must 
have their positions verified prior to installation of the 
circuit card in the processor. Table 22-2 identifies these 
controls and defines their functions. Set each of the 
controls to the configurations defined in tables 22-3 
through 22-5. After verifying the controls, insert the 
controller board into the processor backplane. 

SIGNAL CABLES AND SUBSYSTEM 
CONNECTIONS 

The cartridge disk drive controller is supplied with a single 
20-foot (5.1-meter) cable (figure 22-14) for connection 
from the processor backplane CDDC slot to the disk drive. 
Each drive is supplied with a single daisy-chain cable 
(figure 22-15) and one terminator plug. 

CONTROLLER SIGNAL CABLE INSTALLATION 

CAUTION 

Ensure that processor power is off before 
inserting or removing the cartridge disk 
drive controller or signal cable from the 
processor card slot or backplane 
connections. 

Connect the signal cable connectors Pl, P2, and P4 to the 
processor backplane pins, as indicated in figure 22-14. 
Route the cable from the processor, via the cable entry 
tray, into the first disk drive, via its cable entry cutout at 
the bottom-rear of the cabinet floor. Install the strain 
relief clamp, and connect grounds as shown in figure 
22-14. Connect cable connector PJ to the disk drive 
connector A2Jl. 

CAUTION 

Ensure that pins 26 and 226 are not 
connected to the cable. Make sure that 
all pins of the backplane are properly 
inserted in the connector. 

For interrupt installation, refer to section 20. 

DISK DAISY -CHAIN CABLES 

The daisy-chain cable is connected to the first drive at 
connector A2J2, exits the drive via the cabinet floor, and 
connects· to A2Jl of the succeeding drive. The terminator 
plug is inserted into the A2J2 connector of the last drive in 
the daisy chain. Ensure that all grounds (figures 22-14 and 
22-15) are connected. Figure 22-2 illustrates the proper 
daisy-chain connection. 

INITIAL CHECKOUT AND ST ART-UP 

This procedure should be used to make the first power 
application to the unit. The procedure assumes that the 
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MSW2 

OFF 
OFF 
ON 
ON 

8 

' 

MSW1 } 
ON= SEEK CYL 5 
ON = SEEK CYL 73 
OFF= SEEK CYL 10 
ON = SEEK CYL 146 

tNOTUSED 

2195 

22-14 

ON 1 2 3t 41 

t ~ ~ ~ ~ 

OFF ON 
1 2 ONLINE SWITCH 

IN ON POSITION 

.,-.___._ON 

2 ONLINE SWITCH 
IN OFF POSITION 

Figure 22-13. CDDC Switch and Jumper Location and Selection 

UNIT PROTECT (UPI 
SINGLE DENSITY (SDI 

UP SEE TABLE 22-4 
SD SEE TABLE 22-~ 

JUMPER MODE (JP) 
ALWA VS OUT FOR 
PROPER OPERATION 
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TABLE 22-2. CARTRIDGE DISK DRIVE CONTROLLER MANUAL CONTROLS 

Control 
Name 

Ql0-Q07 

UPO-UP3 

SD0-503 

BP 

ALO 

SB 

JM 

LS 

MS1-MS4 

UM1-UM4 

PosHion on 
Controller Board 

SB 

Pl 

Pl 

Ul 

R9 

UB 

P3 

L1 

Kl 

T6 

Control 
Type 

Removable 
jumper plug 

Removable 
jumper plug 

Removable 
jumper plug 

Removable 
jumper plug 

Removable 
jumper plug 

Removable 
jumper plug 

Removable 
jumper plug 

Slide 
switch 

Switch 
block 

N/A 

Function 

Determines the equipment code 
of the controllertt 

Places the corresponding unit 
in a protected or unprotected 
state 

Places the corresponding unit 
in a single-density or double­
density state 

Determines bus usage in case of 
simultaneous bus requeststt 

Enables the COD to be the auto­
load device 

Single/dual bus accesstt 

Must always be removed 

Selects either normal, online 
CPU operations, or offline main­
tenance operations. This switch 
should always be in the online 
position when the controlled 
board is inserted into the card 
slot. 

Selects the offline maintenance 
when the line switch is in the 
OFF positiont 

Not applicable 

Control 
Settings 

Inserted - Logic 1 
Removed - Logic 0 

Inserted - Unit 
protected 
Removed - Unit 
unprotected 

Inserted - Single 
density 
Removed - Double 
density 

Inserted - Alternate 
CPU 
Removed - This CPU 

Inserted - Autoload 
enabled 
Removed - Autoload 
disabled 

Inserted - Dual bus 
Removed - Single bus 

OFF - Of fl i ne 
maintenance 
ON - Normal; online 
operations 

tThese switches are to be used only by higher level support personnel. Ensure that the line switch is 
always in the ON position. 

ttThese control settings are a part of the system configuration. When a replacement controller is to be 
inserted, the control settings of the replacement board should be made to match those of the removed 
board. 

preceding operations of this section have been completed 
successfully. 

1. Ensure that the drive power supply assembly circuit 
breakers are off. 

2. Open the cabinet top cover. 

CAUTION 

Do not position the carriage manually. 
Such action could cause the read/write 
heads to load and be damaged. 
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3. Grasp and turn the spindle; it should rotate with little 
resistance. 

4. Using gauze dampened with media-cleaning solution, 
wipe clean the spindle surface and hub. 

5. Using a vacuum cleaner, remove any dust or dirt from 
the interior of the cartridge receiver. 

6. Ensure that the ST ART /STOP switch is in the off, or 
out position. 
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TABLE 22-3. EQUIPMENT CODE SELECTION 

Equipment Code Q Bits Enable/Disable Jumperst 
Hex 
Value 10 9 8 7 QlO Q09 QOS Q07 

0 0 0 0 0 D D D 0 

1 0 0 0 1 D D D E 

2 0 0 1 0 0 D E 0 

3 0 0 1 1 0 D E E 

4 0 1 0 0 0 E 0 0 

5 0 1 0 1 0 E 0 E 

6 0 1 1 0 0 E E 0 

7 0 1 1 1 D E E E 

8 1 0 0 0 E D D D 

9 1 0 0 1 E D 0 E 

10 1 0 1 0 E D E 0 

. 11 1 0 1 1 E 0 E E 

12 1 1 0 0 E E D D 

13 1 1 0 1 E E D E 

14tt 1 1 1 0 E E E D 

15 1 1 1 1 E E E E 

NOTES: 

to Disabled, jumper removed 
E Enabled, jumper installed 

ttNormal position 

TABLE 22-4. UNIT PROTECT SELECTION TABLE 22-5. UNIT DENSITY SELECTION 

Protect Unit Insert Jumper Unit Number Jumper Position 

Cartridge disk drive UPO 
Unit ot 

0 SDO 

1 SDl 
Cartridge disk drive UPl 
Unit 1t 2 SD2 

Cartridge disk drive UP2 
Unit 2t 

3 SD3 

Cartridge disk drive UP3 
Unit 3t 

. NOTE: 

Insert jumper for single density; remove 

tThe normal position is with jumper 
jumper for double density. 

installed. 
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Pl 
PIN 1 

PIN 25 

P2 
PIN 27 

PIN 51 

PIN 102 

0924-1 

CONNECTOR 
GROUNDING WIRE 

GROUNDING 
DETAIL 

Figure 22-14. Controller-to-Drive Signal Cable 

0925 

CONNECTOR 
GROUNDING 
WIRE 

CONNECTOR 
GROUNDING 
WIRE 

Figure 22-15. Daisy-Chain Cable 

CAUTION 

Vthen units have a daisy-chain 
configuration for power, proper phasing 
should be verified at the device end for 
each device prior to connecting the power 
cable. 

7. Ensure that the Pl2 jumper plug is correctly jumpered 
and in place according to figure 22-4, and connect the 
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input power cable to the correct external power 
source. 

8. If the power source to the drives is protected by a 
circuit breaker, set that circuit breaker to the on 
position. 

9. Install and secure all cabinet panels. Ensure that the 
ground straps are connected. 

10. Set the drive power supply assembly circuit breakers 
to on, and verify that the blower starts. 

11. Pull back the cartrdige hold-down arms, and install the 
disk cartridge. Refer to the disk cartridge installation 
procedures in the cartridge disk drive subsystem 
hardware maintenance manual. 

12. Inspect the disl< cartridge as specified in the 
preventive maintenance subsection of the system 
hardware maintenance manual. 

13. Press the start switch to apply power to the spindle 
motor. Verify that the spindle drive and disk cleaner 
brush motors start. 

14. Assure that the READY light is illuminated in 
approximately 70 seconds. 

15. Allow the drive and pack to reach thermal 
stabilization; this takes approximately 20 minutes. 

16. Perform the diagnostic testing. 

DIAGNOSTIC TESTING 

Perform the manual opera~ing and diagnostic checks 
according to the diagnostic decision logic tables (DDL Ts) 
described in the CYBER 18 computer systems central 
processor hardware maintenance manual and the CDDC 
subsystem hardware maintenance manual. 

NOTE 

The diagnostic tests and routines 
described in the subsystem hardware 
maintenance manual can be performed 
only after the console display, processor, 
and flexible disk drive or tape cassette 
(diagnostic load device) installations are 
complete. 

Successful completion of the diagnostics completes the 
subsystem installation. If the diagnostics fail, troubleshoot 
the system or make the necessary adjustments and rerun 
the diagnostics. 
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PE MAGNETIC TAPE SUBSYSTEMS 23 

The phase-encoded (PE) magnetic tape subsystem consists 
of a controller, formatter, one to four magnetic tape 
transports, and the required interface cables. 

The following terminology is used in this section: 

e Magnetic tape subsystem - This consists of the 
magnetic tape controller, the magnetic tape transport 
unit, the formatter, the interface cables, and an 
equipment cabinet. 

• Magnetic tape transport unit - This consists of either 
the seven- or nine-track, single- or dual-mode, NRZI or 
PE transport and formatter. 

• Magnetic tape transport - This consists of either the 
· seven- or nine-track, single- or dual-mode, NRZl/PE 

transport without a formatter. The magnetic tape 
transport drive is cable interconnected with the 
formatter. 

This section is arranged to allow installation of a magnetic 
tape subsystem from three configurations: 

• A system delivered completely assembled 

• The addition of a subsystem to an existing cabinet 

• The expansion of an existing subsystem by the addition 
of one or more transport drives 

.MAGNETIC TAPE TRANSPORT SUBSYSTEM 
The magnetic tape transport subsystem consists of a 
one-board controller, one formatter, and up to four 
magnetic tape transports. The magnetic tape controller 
plugs directly into the processor chassis and backplane. 
Power for the controller is obtained from the backplane 
and does not require a special power supply. See section l 
for slot assignment and restrictions. 

V-ia the formatter installed in the first magnetic tape 
transport cabinet, the controller handles from one to four 
magnetic tape transports on a daisy chain. The following 
model types may be intermixed on the daisy chain: 

e Magnetic tape transport, NRZI, seven-track, 25 inches 
per second, 556/800 bpi density 

• Magnetic tape transport, NRZI, single mode, 
nine-track, 25 inches per second, 800 bpi density 

• Magnetic tape transport, dual mode, NRZl/PE, 
nine-track, 50 inches per second, 1600/800 bpi density 

Figure 23-1 is a block diagram of a typical magnetic tape 
subsystem. One or two magnetic tape transport drives may 
be installed in a cabinet. Figure 23-2 illustrates a 
maximum configuration system. 

r-----------I PROCESSOR CHASSIS 1 
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Figure 23-1. Magnetic Tape Transport Block Diagram 

23-1 



PROCESSOR MTT 
CONTROLLER 

FORMATTER 
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Figure 23-2. Magnetic Tape Transport Systems 
Maximum Configuration 

PARTS AND EQUIPMENT 

Parts and 
Equipment 

Magnetic tape transport 
(dual-mode, nine-track) 

Transport-to-transport 
cable, 2, each 20 feet 
(6.1 meters) 

Magnetic tape formatter 

Farm a tter- to- transp art 
cable, 2, each 4 feet 
(1.2 meters) 

Magnetic tape controller 

23-2 

Equipment 
Number 

BW305-A 

DZ101-A 

FA464-A 
or 

FA465-A 
or 

FA465-B 

Part 
Number 

89674701 

95875203 

77146201 

95875204 

89600612 

96755059 

96721469 

Parts and 
Equipment 

Controller-to-formatter 
cable, 21.3 feet 
(6.5 meters) 

Cabinet (single-transport 
system) 

Finalization kit (single­
transport system) 

Cabinet (dual-transport 
system) 

Finalization kit (dual­
transport system) 

Equipment 
Number 

GH447-B 
or 

GH447-E 

BT282-A 

GH447-C 
or 

GH447-F 

BT283-A 

NOTE 

Part 
Number 

89600200 
or 

89604657 
or 

96720707 
or 

96721485 

96750233 

96730485 

96756870 

96750237 

96730488 

96750247 

The magnetic tape transport equipment 
may be shipped in various configurations 
and quantities, depending on system 
requirements. The following equipment 
may be some of the supplied options. 

Magnetic tape transport 
(NRZI, seven-track) 

BW!Ol-A 83803020 

Magnetic tape transport BW303-A 83804209 
(NRZI, nine-track) 

Magnetic tape transport BW305-A 83804407 
(NRZI, PE nine-track) 

Upper transport VA135-A 96744493 
installation kit 

Lower transeort YA136-A 96744496 
installation it 

Lower door kit (dual- YA104-A 96743877 
transport, installed) 

Equipment cabinet XA123-C 96743967 
or 

XA123-D 96721666 

Power distribution box XA184-E 96754359 
(installed) 

Lower door kit (sl ngle- YA102-A 96743871 
transport, installed) 

Equipment cabinet YA159-B 96754366 
finalization kit (installed) 

TOOLS AND TEST EQUIPMENT 

A roller lift or similar device is required for removing the 
cabinet from the shipping pallet and positioning it at the 
site. No special test equipment is required to install the 
magnetic tape transport subsystem. 
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UNCRATING 

Cabinets shipped with the magnetic tape transport 
subsystem already installed are uncrated using the 
following procedures. Refer to figure 23-3. 

1. Cut the steel banding, and remove the plywood top and 
cushioning pad. 

2. Cut the fiber strapping that secures the outer 
corrugated covering. 

3. Remove the corrugated covering, cushioning material, 
and plastic dust cover. 

4. Using two roller Ii fts, insert the forks at the front and 
the rear of the cabinet. 

5. Carefully Ii ft the cabinet off the skid, and remove the 
skid. 

6. W'lile the cabinet is on the roller lifts, position the 
cabinet at its intended installation location. 

7. Remove the banding and the tape surrounding the 
cabinet front and rear access doors. 

O. Open the cabinet doors and magnetic tape transport 
cover doors. Remove all wood blocking supports and 
cushioning material, as shown in figure 23-3. 

CRATING 

The equipment should be crated by reversing the order of 
the steps in the uncrating procedure. 

POWER REQUIREMENTS 

The power requirements for the magnetic tape transport 
subsystem equipment are listed in section 1. 

The magnetic tape subsystem is designed to operate from a 
power source with a nominal voltage of 120 V ac, single 
phase, 50/60 Hz. For site voltage other than this value, a 
power conversion transformer is required. Refer to the 
applicable section of this manual for installing the power 
conversion transformer. 

POWER CABLING 

Refer to figure 23-4 for details on routing and connecting 
the cabinet input power cord. Compare the unit name 
plate power rating with the available site power source 
before making the connection. 

SIGNAL CABLING 

Figure 23-4 illustrates the routing of the signal cables 
between the controller and the formatter. Figure 23-5 
illustrates the connection of the interface cable assembly 
between the formatter and the magnetic tape controller in 
the processor chassis. The cable length from the controller 
to the formatter is 21.3 feet (6.5 meters). Figures 23-6 
and 23-7 illustrate the connection of interface cables 
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between the formatter and the magnetic tape transports. 
The length of each cable from the formatter to the first 
transport is 4 feet (1.2 meters). The first transport is 
connected to the formatter as follows: 

1. Connect plug Jl of the first transport to the Jl input on 
the formatter backplane. 

2. Connect plug J2 of the first transport to the J2 input on 
the formatter backplane. 

The length of each cable for connecting two or more 
transports in a daisy-chain configuration from the first 
transport is 20 feet (6.1 meters). Figure 23-6 shows the 
connections required for daisy-chain connection to a 
seven-track transport. Figure 23-7 shows nine-track 
transport connections. 

1. With the signal cable connected to the formatter 
backplane, place clamps around the cable, allowing 
cable slack between the clamp and the formatter 
backplane. 

2. Secure the screw through the clamp into the blower 
support bracket, as shown in detail D of figure 23-4. 

NOTE 

Each magnetic tape transport is supplied 
with a set of transport-to-transport 
daisy-chain cables. If the daisy-chain 
cables are not required for connecting an 
additional transport, this set of ribbon 
cables should be coiled and stored in the 
bottom of the transport cabinet for 
future use. 

GROUNDING 

The shielded signal cable from the processor to the 
formatter must be connected to ground at the cabinet 
entry points utilizing the U-bolts provided, as shown in 
figure 2 3-4. The steps for this procedure are as follows: 

1. Connect the signal cable to the processor backplane and 
to the backplane of the formatter via the cabinet entry 
points. 

2. Ground the cable shield to the processor cabinet as 
shown in details B and C of figure 23-4. 

3. Ground the cable shield to the magnetic tape transport 
cabinet power distribution box floor as shown in detail 
B of figure 23-4. 

50/60 HZ CONVERSION 

The magnetic tape transport is normally delivered to 
operate on 60 Hz. To convert the unit for 50 Hz operation, 
remove the perforated cover of the pneumatic regulator 
circuit board mounted on the rear of the vacuum motor. 
Locate a yellow jumper, which is normally inserted into a 
board jack labeled 60 Hz. Move this end of the jumper to 
the jack labeled 50 Hz. Replace the cover. 
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Figure 23-i Magnetic Tape Transport Cabinet Uncrating 
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Figure 23-4. Magnetic Tape Transport Signal and Power Cabling 
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Figure 23-5. Formatter-to-Controller Cable Connections 
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Figure 23-6. Formatter-to-Transport and Transport-to-Transport Signal Cable Connecti.ons (Seven-Track) 
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Figure 23-7. Formatter-to-Transport and Transport-to-Transport Signal Cable Connections (Nine-Track) 

. SWITCH/ JUMPER VERIFICATION 

Magnetic Tape Transport Drive 

Figure 23-8 illustrates the location and the normal 
operating configuration of the magnetic tape transport 
select jumpers. 'Mien more than one magnetic tape 
transport is used in a system, each unit must be jumpered 
for a different unit select number. 'Mien only one magnetic 
tape transport is used in a system, it is jumpered as 
illustrated in figure 23-8 for unit O. The stop jumper is 
normally installed on all units. Verify that this jumper is 
removed from its location between XA4814 and XA4815. 

Magnetic Tape Controller 

For magnetic tape controller slot assignment, refer to 
section!. 

Figure 23-9 illustrates the location of selection jumpers 
and switches on the magnetic tape controller circuit board 
which must be set or verified at the time of system 
installation. Table 23-1 defines these jumpers and 
switches. If the controller was shipped separately, verify 
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the positions prior to installing the circuit board in the 
processor. If the controller was shipped installed in the 
processor, proceed as follows: 

!. Open the processor cabinet side access panel. 

2. Remove the chassis cover plate by turning the two 
captive latches on the bottom of the plate one-quarter 
turn counterclockwise. 

3. Using the extractor tool located on the cover plate, 
remove the controller board from its assigned slot. 

After verifying the board switches and jumpers, install the 
board in the chassis, ensuring that the components on the 
board are facing left. Apply firm thumb pressure at the 
upper and lower corners of the board until the board is well 
seated into the chassis backplane connector. Replace the 
chassis cover plate and processor cabinet access panel. 

Interrupt Jumpers 

Interrupt lines are selected by way of backplane wire 
connections between the magnetic tape controller card slot 
and the processor section of the chassis. Section 1 
identifies these lines. The jumpers are factory installed 
and require no field action when installing the magnetic 
tape subsystem. 

23-7 



I 

I 

I 

BOARD 

~ SLOT 
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ISLOT XA1) 

Dt UNIT SELECT XA1A-16 
I 
\ 

0 UNITO XA1A-17 

0 UNIT1 XA1A-18 

0 UNIT2 XA1A-19 

0 UNIT3 XA1A-20 

tt 
/J XA4B-14 STOP 
""' MODE JUMPER 
V XA4B-15 

tNORMAL CONFIGURATION. TO SELECT A UNIT OTHER THAN 0, PLACE THE JUMPER BETWEEN UNIT SELECT 
AND THE DESIRED UNIT NUMBER. 

ttVERIFV THAT THE STOP MODE JUMPER IS REMOVED FROM XA4B-14 TO XA4B·15. 

0882-1 

Figure 23-B. Magnetic Tape Transport Unit Select and Stop Mode Jumper 

Equipment Code Select 

The equipment code is selected via jumpers located on the 
magnetic tape controller. Refer to figure 23-9 and table 
23-2 to establish the proper equipment code configuration. 

Unit Protect Select 

Refer to table 23-3, and install the necessary jumpers to 
place the corresponding unit in a protected or unprotected 
state. 
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Autoload Enable 

The autoload jumper enables the magnetic tape transport 
to be the autoload device. This feature is enabled with the 
jumper installed; it is normally disabled, and the jumper 
should be removed. 

Bus Access Select 

This jumper enables single- or dual-bus access. With the 
jumper installed, dual-bus accessing is enabled. Single-bus 
accessing is enabled with the jumper removed; this is the 
normal system configuration. 
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Figure 23-9. Magnetic Tape Transport Controller Switch and Jumper Locations 

Bus Usage Select 

The bus usage select jumper determines bus usage in the 
case of simultaneous bus request. The jumper is removed 
for normal system configuration. 

·Maintenance Select Switches 

The online/maintenance switch (location Ll) selects either 
normal, online operations or offline maintenance 
operations. This switch should always be in the ON or 
online position when the controller board is inserted into 
the processor. The maintenance switches on the slide 
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block (location Kl) select offline maintenance operations 
when the online/maintenance switch is in the OFF 
position. All of the slide switches should be in the OFF 
position when the controller board is inserted into the 
processor. 

Miscellaneous Jumpers 

Some of the jumper positions on the magnetic tape 
transport controller board have no functions in the 
magnetic tape subsystem. These jumpers must be removed 
to permit proper system operation. Their names and 
locations on the controller board are as follows: 
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TABLE 23-1. MAGNETIC TAPE TRANSPORT CONTROLLER MANUAL CONTROLS 

Control Position on Control Control 
Name Controller Board Type Function Setting 

Ql0-Q7 SS Removable Determines the equipment code of Inserted - Logic 1 
jumper plug the controller t t Removed - Logic 0 

UPO-UP3 Pl Removable Places the corresponding unit in Inserted - Unit protected 
jumper plug a protected or unprotected state Rem<r1ed - Unit unprotected 

SDO-SD3 Pl Removable Not Applicable -
jumper plug 

BP Ul Removable Determines bus usage in case of Inserted - Alternate CPU 
jumper plug simultaneous bus requests t t Removed - This CPU 

ALD R9 Removable Enables the magnetic tape transport Inserted - Autoload enabled 
jumper plug to be the autoload device t t Removed - Autoload disabled 

SB us Removable Single/dual bus access t t Inserted - Dual bus 
jumper plug Removed- Single bus 

JM P3 Removable Must always be removed --
jumper plug 

LS Ll Slide Selects either normal, online OFF - Offiine maintenance 
switch CPU operations t or offiine ON - Normal, online 

maintenance operations. This operations 
switch should always be in the 
online position when the con-
trolled board is inserted into 
the card slot. 

MS1-MS4 Kl Switch Selects the offiine maintenance --
block operation when the line switch is in 

the OFF position t 

UM1-UM4 T6 N/A Not applicable 

t These switches are to be used only by higher level support personnel. Ensure that the line switch is always in the ON 
position. 

t t These control settings are a part of the system configuration. When a replacement controller is to be inserted, the 
control settings of the replacement board should be made to match those of the removed board. 

Jumper Name 

500 through 503 

JM 

UM! through UM4 

DIAGNOSTIC TESTING 

Board Position 

Pl 

P3 

T6 

Perform the manual operating and diagnostic checks 
according to the diagnostic decision logic tables (DOL Ts) in 
the CYBER 18 Computer System hardware maintenance 
manual. 
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NOTE 

The diagnostic tests and routines 
described in the system hardware 
maintenance manual can be performed 
only after the console display, the 
processor, and the flexible disk drive or 
the tape cassette (diagnostic load 
device) installations have been 
completed. 
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TABLE 23-2. EQUIPMENT CODE SELECT JUMPERS 

Equipment Code Q Bits 

Hex 
Value 10 9 8 7 

0 0 0 0 0 

1 0 0 0 1 

2 0 0 1 0 

3 0 0. 1 1 

4 0 1 0 0 

5 0 1 0 l 

6 0 1 1 0 

., 0 1 1 1 

8 1 0 0 0 

9 1 0 0 1 

10 1 0 1 0 

11 1 0 1 1 

12t 1 1 0 0 

13 1 1 0 1 

14 1 l 1 0 

15 1 1 1 1 

NOT~: 

t Normal position 
tt D Disabled or off 

E Enabled or on 

TABLE 23-3. UNIT PROTECT SELECT JUMPERS 

Protected Unit Insert Jumper 

Tape transport UPO 
Unit 0 t 

Tape transport UPI 
Unit 1 t 

Tape transport UP2 
Unit 2 t 

Tape transport UP3 
Unit 3 t 

t Normal position 
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Enable/Disable Jumpers t t 

QlO Q09 QOS Q07 

D D D D 

D D D E 

D D E D 

D D E E 

D E D D 

D E D E 

D E E D 

D E E E 

B D D D 

B D D E 

B D E .D 

E D E E 

B B D D 

E E D E 

E E E D 

E B E E 

MAGNETIC TAPE TRANSPORT DRIVE 
INSTALLATION 

The magnetic tape transport drives (seven- or nine-track) 
are installed in an XA123-C equipment cabinet. The 
installation requires two men. One or two magnetic tape 
transport drives can be installed in a single cabinet. If only 
one drive is being installed, the installation kit provides 
hardware to facilitate assembly in the top half of the 
cabinet only. 

Depending on former configurations of the cabinet, the 
installation kit may contain some duplicated items which 
will not be required. Likewise, some steps of the 
installation procedure may not be applicable. The parts 
and equipment required for the installation of the drives 
are included in the optional listing of equipment in the 
magnetic tape transport subsystem subsection. This 
installation includes ballast weights, cooling fans, and EMI 
strips. 
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After installing the drives into the cabinet, refer to the 
installation procedures for the formatter and a complete 
magnetic tape transport subsystem in this section to 
complete the installation. 

TOOLS REQUIRED 

The following tools are required to perform the installation. 

e Drill motor, 1/4 horsepower, 1/4-inch chuck 

• Drill, high-speed no. 43 

• Drill, high-speed no. 36 

• Tap, centering 4-40 

• Tap, centering 6-32 

• Tap, centering 10-32 

• Tap wrench 

• Spin wrench, 5/16-inch 

• Screwdriver, medium Phillips 

• Screwdriver, large Phillips 

• Scissors, general-purpose 

• Pliers, snap ring, external 

• Pliers, cutting (diagonals) 

• Two roller lifts 

UNCRATING 

Uncrate each item in the sequence that the installation 
procedure indicates. This ensures minimum deposits of dirt 
or foreign particles on the equipment. 

Equipment Cabinet 

1. Cut the steel banding, and remove the plywood top and 
cushioning pad. Refer to figure 23-3. 

2. Cut the fiber strapping that secures the outer 
corrugated covering. 

3. Remove the corrugated covering, cushioning material, 
and plastic dust cover. 

4. Using the roller lifts, insert the forks at the front and 
rear of the cabinet. 

5. Lift the cabinet,· and position it at its intended 
installation location. 

Magnetic Tape Transport Drive 
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WARNING 

The unit weighs more than 100 pounds 
(45.4 kilograms). Uncrating requires two 
men to pervent personal injury. 

1. Cut the container tape, and open the carton flaps. 
Refer to figure 23-10. 

2. Remove the manual and the transport mounting 
hardware kit. 

3. Remove the top cushion pad. 

4. Remove the hold-down carton; Ii ft straight up. 

CAUTION 

Removing the transport from the carton 
requires two men. Do not use 
components as Ii ft handles. 

5. With a man at each side of the carton, grasp the 
shipping support braces securing the transport to the 
wooden panel; lift the unit straight up to remove it 
from the carton. 

6. Inspect the unit to ensure removal of all packing 
materials • 

7. Perform visual inspection per table 23-4 • 

CRATING 

Refer to the above uncrating instructions and figures 23-3 
and 23-10 for crating the cabinet and transport. 

TRANSPORT INSTALLATION 

The following are step-by-step procedures for installing 
single and dual transports in a single cabinet. 

Cabinet Preparation 

Retain all items removed from the cabinet until transport 
installation has been completed. Some items will be 
re-installed in the cabinet. 

Single Magnetic Tape Transport Drive 

1. Unpack the cabinet, cabinet door assembly, and 
installation kits. Check the contents of the kits 
against the enclosed parts lists and figure 23-11. 

2. Remove the three top horizontal channel brackets 
(part number 397 43301) and two vertical mounting 
rails (part number 88974900) from each side of the 
cabinet interior. Do not remove the bottom horizontal 
channel brackets. Retain the brackets, rails, and 
mounting hardware for later use. 

3. Select the three large strips of foam from the 
installation kit poylurethane package (part number 
96750804). Remove the adhesive backing from the 
strips, one at a time; install the strips in the 
designated spaces. Insert the large strips between the 
vertical channels of the cabinet sides. Install the 
small strip in the frame of the cabinet rear door. 
Ensure that no cabling is routed between the foam 
strips and the cabinet side panels. 
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. Figure 23-10. Magnetic Tape Transport Crating and Uncrating 

4. Select two ballast bars (part number 39349100), two 
hexagon nuts (part number 10125301), and two hexagon 
cap screws (10126512) from the kit. Bolt the two bars 
together using the two center holes of the bars. 
Repeat this procedure for the remaining two ballast 
bars. 

5. Select four spring nuts (part number 39005406) from 
the kit. Insert two of the nuts into each of the rear 
vertical channels at positions that coincide with the 
remaining holes in the ballast bars. Position the bars 
on the top of the bottom horizontal channels. 

6. Select four hexagon cap screws (part number 
10126512) from the kit. Attach the assembled ballast 
bars to the vertical channels using the spring nuts 
installed in step 5 above. Locate as shown in figure 
23-11. All screw heads are to face the center of the 
cabinet. 
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7. Using the drill motor with a no. 43 drill bit, drill door 
latch striker plate holes at the center punch dimples 
that coincide with the right side of the front door 
latch. 

B. Using a no. 36 drill bit, drill door hinge bracket holes 
at the center punch dimples that coincide with the left 
side of the front door top hinge post. 

9. Using a 4-40 tap and tap wrench, thread the door latch 
striker plate holes. 

10. Using a 6-32 tap and tap wrench, thread the door hinge 
bracket holes. 

11. Select the door latch striker plate (part number 
84927200) and two thread cutting screws (part number 
36159311) from the door kit, and attach the plate to 
the holes prepared in step 9 above. 
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TABLE 23-4. TRANSPORT VISUAL INSPECTION 

Item Check and Desired Condition 

Hinged deck and access door 

Switch lights (operators panel) 

Tape path 

Head mounting assembly 

Capstan wheel 

Printed circuit cards 

Plastic/glass enclosures 

Cabling/wiring 

Pneumatics connections 

Fuses 

Chassis ground 

Backplane 

Fiber optics 

Painted surf ace unmarred, no structural damage, open and close is smooth 
and positive 

Intact and marking legible 

No visible obstructions in tape feed path and tape guides clean. No 
visible deformity to tape path components; all hardware firmly attached 
to tape deck. 

Electrical terminations properly connected; no visible damage to read/write 
heads 

Clean, free to rotate; check by inserting screwdriver into slotted shaft. 
Inspect for excessive surface wear/deterioration of elastomeric surface, 
gashes and scratches on capstan, and oxide accumulation. 

Check chassis for visible evidence of damage; check all cards for proper 
seating. Check for full card complement. 

Check relative transparency, glass/plastic not chipped, smoked, or cracked. 

Check for viewable continuity, badly crimped or broken leads or exposed 
conductors. Insulation sleeving correctly positioned; connector pins not 
broken, bent or shorted. 

Hose and tubing connections properly routed; no visible evidence of leaks 

Fuse elements not open; fuses properly seated within holders 

Unit is properly grounded. 

Pins not broken, bent, or shorted; no foreign material caught in the pins 

Not broken or loose 

12. Using the fastener block plate (part number 96791000), 
two Phillips screws (part number 92748166), two spring 
lock washers (part number 94857903), and two flat 
washers (part number 93211107), attach the fastener 
block assembly (part number 96792200) to the top-left 
corner of the cabinet front frame. 

15. Select four spring nuts (part number 39005406), and 
insert then in the front-right side vertical channel in 
positions that coincide with the holes in the right side 
support (part number 96791500). Using four hexagon 
cap screws (part number 10126502), four plain washers 
(part number 10125608), and four lock washers (part 
number 10125806), attach the right side support. 

13. Using six Phillips screws (part number 10127113), six 
spring lock washers (part number 10125803), and six 
flat washers (part number 10125605), attach the top 
horizontal support (part number 96791800) to the 
top-front of the cabinet. 

14. Select four spring nuts (part number 39005406), and 
insert them in the front-left side vertical channel in 
positions that coincide with the holes in the left side 
support (part number 96791600). Using four hexagon 
cap screws (part number 10126502), four plain washers 
(part number 10125608), and four lock washers (part 
number 10125806), attach the left side support. 
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16. Select the remaining four spring nuts (part number 
39005406), and insert two each in the right and left 
vertical channels in positions that coincide with the 
holes in the center support (part number 96791700). 
Using four hexagon cap screws (part number 
10126502)1 four plain washers (part number 10125608), 
and four 1ock washers (part number 10125806), attach 
the center support. 

Dual Magnetic Tape Transport Drive 

Cabinet preparation for a dual drive consists of complete 
preparation of the cabinet for a single drive and the 
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Figure 23-11. Single Unit Cabinet Preparation 

following additional steps for the second drive. For 
installation of an add-on, second drive, only the dual-drive 
procedures are required. 

1. Unpack the cabinet door assembly and installation kits. 
Check the contents of the kits against the enclosed 
parts list and figure 23-12. 

2. If this is an add-on, second drive, perform steps 7 
through 11 of the single-drive procedures for the new 
door. Remove the door latch striker plate previously 
installed with the single-drive installation. 

3. Remove the center support (part number 96791700), and 
re-install it in the bottom-center support position 
shown in figure 23-12, using the removal hardware. 

4. Execute steps 13 ad 14 of the single-drive preparation 
procedures. 
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5. Select four spring nuts (part number 39005406), and 
insert two each into the right and left vertical channels 
in positions that coincide with the holes in the center 
support (96791701). Using four hexagon cap screws 
(part number 10126502), four plain washers (part 
number 10125608), and four lock washers (part number 
10125806), attach the center support to the center of 
the cabinet as shown in figure 23-12. 

Fan Installation 

l. Select the following items, in the indicated quantities, 
from the installation kit: 

Tubeaxial fan (part number 88912000) - 4 

Cable assembly (part number 88916120) - 4 

23-15 



LfFT SUPPORT 

LEFT SUPPORT 

FASTENER BLOCK ASSEMBLY 
HORIZONTAL SUPPORT 

• .,__POWER SUPPLY--.!. 

1 • ,; MOUNTING ' . 

RELIEF BRACKET 

RIGHT SUPPORT 

BOTTOM HINGE 

CENTER 
SUPPORT 

TOP HINGE 

RIGHT SUPPORT 

BOTTOM HINGE 

BALLAST BAR 
SPRING NUT 
LOCATIONS 

I I 

I 

i 

. ; 1: 
I , ;· 

.

1

' ,i ! I 
! ii; I 
I Ii ) ,, 

l 
6 IN. (152.4 MM) 

BOTTOM/CENTER 
SUPPORT 

DOOR HINGE 
BRACKET DIMPLES 

,------·--·--r 
I ' 
i I l __________ f 

DOOR LATCH 
PLATE DIMPLES 

NOTE: OVALS DENOTE LOCATION OF POINT IN QUESTION 

6 IN. (152.4 MM) 

Figure 23-12. Dual Unit Cabinet Preparation 

Fan cable (part number 88916110) - 1 

Fan grille (part number 96748200) - 4 

Faston terminal (part number 62121102) - 2 

Slot screw (part number 10127343) - 16 

Plain washer (part number 10125605) - 32 

Lock washer (part number 10125803) - 16 

Hexagon nut (part number 10125105) - 16 

2. Using the selected hardware, install the four fans as 
illustrated in figure 23-13. 

3. Connect one cable (part number 88916120) to each of 
the four fans. Connect the remaining cable ends 
together in a piggyback fashion. 
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4. Connect the plug of the fan cable (part number 
88916110) to the fan plug piggyback arrangement. 
Route the open end to the left side of the cabinet and 
down into the power distribution box, adjacent to the 
over-temperature wiring harness. 

5. Using the two fasten terminals, connect the fan cable 
to the power distribution box at terminals 2 and 3. Any 
excess cable length may be either cut off before 
installing the fasten terminals or retained and coiled in 
the cabinet floor. 

Magnetic Tape Transport Preparation 

Single Drive 

1. Select the top-right bracket (part number 96791900), 
top-left bracket (part number 96792100), and the 
bottom bracket (part number 96792000) from the 
installation kit. 
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2. Clean the bracket surfaces with solvent to remove any 
oil or grease residue. Place the brackets on a clean 
horizontal surface with the underside up. 

3. Select the EMI contact strip (part number 96785600) 
from the installation kit. Cut the EMI contact strip 
into segments, as indicated in figure 23-14. Remove 
the protective cover from the adhesive back of each 
segment, and attach the segment to the brackets. 

4. After all segments of the EMI strips are applied to the 
underside of the bracket, turn the brackets over. Place 
the brackets on the support to protect the EMI strips 
from damage. Cut and attach the segments of the EMI 
strip to the topside of the brackets, as indicated in 
figure 23-14, except for the segments that bridge the 
mounting holes of the brackets. 

5. Remove the magnetic tape transport from the shipping 
container. 

6. Disconnect the ground straps and cables between the 
transport and the power supply. 
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7. Remove the power supply from the transport and 
wooden pallet. 

8. Select the stay track (part number 86734500) and two 
Phillips screws (part number 10125711) from the 
transport hardware kit, and attach the stay track to the 
power supply right support bracket. Ensure that the 
stay track slide slot is at the bottom edge of the power 
supply support bracket. 

9. Select four cap screws (part number 10126501), four 
plain washers (part number 10125608), and four lock 
washers (part number 10125806) from the transport 
hardware kit. Attach the power supply to the position 
shown in figure 23-11 and detailed in figure 23-15. 

Dual Drive 

The dual drive is prepared for installation by repeating the 
single-drive procedures with the following exceptions: 

!. In step 1 the top-right bracket, part number 96791900, 
is replaced by part number 96791901. 
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2. The power supply is installed in the lower portion of the 
cabinet, as illustrated in figure 23-12. 

Magnetic Tape Transport Attachment 

Following preparation of the magnetic tape transport, 
attachment of the transport to the cabinet is identical for 
single and dual installations, except for physical location. 
Refer to figure 23-11 for single-unit locations and figure 
23-12 for dual-unit locations. 

1. Select the bottom cabinet mount hinge (part number 
86781402), four hexagon screws (part number 
10126505), four hexagon nuts (part number 10125301), 
four plain washers (part number 10125608), and four 
lock washers (part number 10125806) from the transport 
hardware kit; select two shims (part number 96792400) 
from the installation kit. Place the shims under the 
hinge, and attach them to the cabinet frame at the 
bottom hinge location indicated in figure 23-11 or 23-12 
and detailed in figure 23-15. 

2. Select the top and bottom deck mount hinges (part 
number 86723300), and four Phillips screws (part 
number 93590320) from the transport hardware kit. 
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Attach the hinges to the top and bottom positions on 
the right-front side of the transport, as shown in figure 
23-15. 

3. Select the top cabinet mount (part number 86781102), 
four hexagon screws (part number 10126505), four 
hexagon nuts (part number 10125301), four plain 
washers (part number 10125608), and four lock washers 
(part number 10125806) from the transport hardware 
kit; select two shims (part number 96792400) from the 
installation kit. 

WARNING 

The unit weighs more than 100 pounds 
(45.4 kilograms). Mounting the transport 
to the cabinet requires two men. 

4. Remove the transport from the shipping support. Do 
not discard any hardware since some items will be 
reused. 

5. Using a two-man lift effort, lift the transport up to 
the cabinet; mate the bottom hinge pieces. While one 
man supports the transport, the other man must mate 
the top hinge pieces and attach the shims and top 
cabinet mount to the cabinet, as shown in figure 23-15. 
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6. On the right side of the deck rear, locate and remove 
the screws attaching the latch bracket (part number 
86704000) and the lamp bracket (part number 
86736900) from the transport. Discard the latch 
bracket, and replace the screws to secure the lamp 
bracket. 

7. Select the relief bracket (part number 86738500) and 
two hexagon screws (part number 10126505), two 
hexagon nuts (part number 10125301), two plain 
washers (10125608), and two lock washers (part 
number 10125806) from the transport hardware kit. 
Attach the bracket to the left support at the location 
specified in figure 23-11 or 23-12 and detailed in 
figure 23-15. 

EMI Bracket Attachment 

The EMI brackets were prepared for installation during the 
magnetic tape transport preparation procedures. 
Installation of the brackets is identical for single and dual 
installations except for the part number for the top-right 
bracket. Refer to figure 23-14 while performing the 
installation. 

Top Right EMI Bracket 

1. Using a 10-32 tap and tap wrench, thread the existing 
hole on the transport which coincides with the hole in 
the top-right EMI bracket (part number 96791900 for 
single installations or part number 96791901 for dual 
install ati ans). 

2. Remove the hexagon bolt securing the ground straps to 
the top of the transport deck. 

3. Attach the top bracket to the transport, using the 
ground strap bolt with ground straps attached, two 
Phillips screw (part number 92960325), and one 
hexagon screw (part number 93592430). · 

4. Attach the EMI strip that bridges the Phillips screws. 
Also add the EMI strips to the right edge of the 
pneumatics regulator bracket. 

5. Select the riser bracket (part number 86738200), two 
hexagon screws (part number 93592316), two plain 
washers (part number 10125608), and two lock washers 
(part number 10125806) from the transport hardware 
kit. Attach the bracket to the transport deck as 
illustrated in figure 23-14. 

Left EMI Bracket 

1. Select the prepared left EMI bracket (part number 
96792100) and one Phillips screw (part number 
92960325). Attach the top end of the bracket to the 
left side of the transport deck. 

2. Select the stay rod bracket (part number 86734600), 
two hexagon screws (part number 10126501), two plain 
washers (part number 10125608), and two lock washers 
(part number 10125806) from the transport hardware 
kit. Attach the stay rod bracket and lower section of 
the left EMI bracket to the transport, as shown in 
figures 23-14 and 23-16. 
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Figure 23-16. Magnetic Tape Stay Rod 
and Bracket Installation 

3. Add the EMI strip that bridges the Phillips screw. 

Bottom EMI Bracket 

1. Remove the three screws and ground wire from the 
bottom edge of the pneumatics regulator bracket. 
Retain the screws. 

2. Relocate the ground wire to the pneumatics regulator 
cover lower-left attaching screw, as shown in figure 
23-14. 

3. Attach the bottom EMI bracket (part number 
96792000) to the transport deck using the three screws 
removed in step 1 above. 

FRONT DOOR INSTALLATION 

Hardware required for installation of the front door is 
contained in the door installation kit. 

1. Select the door latch assembly (part number 
96744028), and attach It to the door right edge using 
two Phillips screws (part number 10125703). 

2. Select the emblem assembly (part number 15000601) 
and product emblem (part number 39278200). Remove 
the protective backing from the product emblem, and 
apply the emblem to the right side of the emblem 
assembly. Remove the two pins from the back of the 
emblem assembly with a sharp knife. Remove the 
protective backing; attach the emblem assembly to 
the door, as shown in figure 23-17. 
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3. Select the upper strike hinge assembly (part number 
96718601) and two pop rivets (part number 09031002). 
Attach the hinge assembly to the door top-left inside 
channel. 

4. On doors which do not have a pre-installed hinge pin in 
the lower-left channel, install another strike hinge 
assembly (part number 96718600) to that position using 
two pop rivets (part number 09031002). 

5. Install the remaining piece of polyurethane foam (part 
number 96750804) from the installation kit to the 
inside of the door. For dual magnetic tape transport 
installations, cut the foam to 21-1/4 by 7-3/4 inches 
(514.35 by 196.85 mm). 

6. Using two Phillips screws (part number 10127114), 
install one angle (part number 96744030) to the 
predrilled lower door hinge holes with the flange 
facing upward. 

7. Using two Phillips screws (part number 1027114 or 
17901509), install the remaining angle (part number 
96744030 or 96743998) to the predrilled upper hinge 
holes with the flange facing downward. 

8. Position one nylon washer (part number 84719800) on 
the top and one on the bottom strike hinge assembly 
bolts, and mate the door to the angles. 

9. Cut 3-inch segments of the EMI contact strip (part 
number 96785600); apply them, three inches apart, 
around the door inside flange. Ensure that the strips 
are positioned on the flange so that contact is made 
with the stainless steel strip on the cabinet. 

10. Adjust the door latch for proper door closure. 

FINAL PREPARATION 

The following procedures must be performed for each 
transport installed. 
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1. Select the stay rod (part number 86735000), nylon 
washer (part number 93564001), and retaining ring 
(part number 92033059) from the transport hardware 
kit. Slide the nylon washer onto the long end of the 
stay rod. 

2. With the transport partially open, insert the long end 
of the stay rod, with the ends pointing down, into the 
stay bracket on the transport deck; insert the short 
end into the stay track on the power supply, as shown 
in figure 23-16. 

3. Using shims (part numbers 86738801 and 86738802), 
the nylon pad (part number 86738600), and two Phillips 
screws (part number 10125719) from the transport 
hardware kit, adjust the relief bracket thickness 
(figure 23-15) to align the transport captive screws 
with the threads in the top and center or bottom 
supports when the transport is closed to the cabinet. 
Attach the nylon pad and shims to the relief bracket, 
with the nylon pad as the uppermost surface. 

4. Connect the power cable (part number 96728100) to 
the transport power supply via the attached connector. 

5. Route the free end of the cable along the base of the 
power supply to the cabinet left side, and then to the 
rear, joining the fans and temperature wiring 
harnesses and continuing down the cabinet corner to 
the power distribution box. 

6. Attach one fasten terminal (part number 62121102) to 
each wire. 

7. Route the wires into the power distribution box, and 
connect as follows: 

a. Green wire to terminal 4 (protective ground) 
b. Black wire to terminal 5 (line) 
c. 'Mlite wire to terminal 6 (neutral) 

8. Using cable straps, secure all newly installed wiring to 
the cabinet. 

9. Reconnect the braided ground wire from the transport 
deck to the transport power supply frame. 

10. Observing the color codes of the cables, reconnect the 
three cable assemblies between the transport card 
cage and the transport power supply. 

11. Affix the UL convenience outlets label (part number 
96750810) to the lower-right side of the cabinet above 
the cable entry point. 

12. Affix the product and FCO labels to the locations 
specified in section 2. 

All remaining parts from the installation kits and any parts 
removed and not reinstalled are excess and not required for 
transport installation. These items may be scraped or 
disposed of in a suitable manner. After completing the 
transport installation procedures, execute the formatter 
installation procedures which follow before connecting the 
cabinet to the site power source. After installing the 
formatter, complete the installation by executing the 
magnetic tape subsystem installation procedures at the 
beginning of this section. 
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MAGNETIC TAPE FORMATTER 
INSTALLATION 

The magnetic tape formatter allows operation of both 
NRZI and phase-encoded (PE) magnetic tape transports in 
the same subsystem. The formatter replaces the translator 
board used in the NRZI subsystems only. The installation 
requirements for the formatter are detailed in this 
subsection. 

PARTS AND EQUIPMENT 

Parts and 
Equipment 

Magnetic tape formatter 

Formatter-to-transport 
cable, 2, each 4 feet 
(1.2 meters) 

Finalization kit (single­
transport) 

or 

Finalization kit (dual­
transport) 

TOOLS REQUIRED 

Equipment 
Number 

DZlOl-A 

Part 
Number 

77146201 

95875204 

96756870 

96750247 

One each of the following tools is required to perform the 
formatter installation. 

• Screwdriver, medium Phillips 

• Scissors, general-purpose 

• Pliers, cutting (diagonals) 

• Spin wrench, 5/16-inch 

• Spin wrench, 1/2-inch 

• Tool, crimp-terminal 

UNCRATING 

To uncrate the formatter and prepare It for installation, 
execute the following step-by-step procedures in 
conjunction with figure 23-18. Uncrate each item in the 
sequence that the installation procedure Indicates to 
ensure minimum deposits of dirt or foreign particles on the 
equipment. 

1. Cut the tape down the middle of the carton, and open 
the covers. 

2. Remove the top cushion. 

3. Remove the front panel by lifting straight up and 
sliding it out from the side cushion slots. The 
formatter mounting hardware is contained in a bag 
taped to the front panel. 
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Figure 23-18. Formatter Crating and Uncrating 

4. Remove the chassis from the carton by sliding it 
straight up and out from the side cushion slots. 

5. Remove the bag from the chassis. 

6. Perform a visual inspection of the formatter as 
specified in table 23-5 • 

All shipping material should be stored for possible 
reshipment of the unit. 

CRATING 

To crate the formatter, refer to figure 23-18 and reverse 
the steps of the uncrating procedure. 

POWER REQUIREMENTS 

The formatter and cage cooling fans must be connected to 
a 110-115 V ac, 50/60 Hz power source. Cabling is 
provided with each unit for connection to the power 
distribution box of the equipment cabinet. For power 
consumption values, refer to the tables in section 1. 
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TABLE 23-5. FORMATrER VISUAL INSPECTION 

Item Check and Desired Condition 

1. Front panel and chassis 

2. Switch-light (front panel) 

3. Printed circuit cards 

4. Cabling/wiring 

5. Fuse 

6. Chassis ground 

7. Backplane 

INSTALLATION 

The formatter is installed in the vertical cabinet by 
utilizing the hardware received with the unit and contained 
in the finalization kit. 

CABINET PREPARATION 

Refer to figure 23-19 for assistance with installing the 
formatter. 

1. Unpack the formatter and installation kits. Check the 
contents of the kits against the enclosed packing lists. 

2. Remove the top two horizontal channel brackets (part 
number 39743301) and vertical mounting rails (part 
number 88974900) from the interior of each side of the 
cabinet if these items have been installed. 

3. Insert two spring nuts (part number 39005406) into each 
of the rear vertical channels at positions that coincide 
with the holes in the mounting angle (part number 
88951304). Position the mounting angle on the top edge 
of the cabinet rear door frame. 

4. Using two hexagon screws (part number 10126501) and 
two lock washers (part number 10125806), attach one 
mounting angle (part number 88951304) to each of the 
rear vertical channels. Ensure that the mounting angle 
aligns with the top edge of the cabinet rear door frame. 

Formatter Installation 

1. Uncrate· the formatter. Install the formatter into the 
cabinet on the mounting angles using six Phillips screws 
(part number 10127143), six plain washers (part number 
10125607), and six lock washers (part number 
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Painted surf ace unmarred; no structural damage 

Intact and marking legible 

Check chassis for visible evidence of damage. 
Check· all cards for proper seating. Check 
for a full card complement. 

Check for: viewable continuity; badly crimped 
or broken leads, or exposed conductors, insula­
tion sleeving correctly positioned; connector 
pins not broken, bent, or shorted. 

Fuse element not open. Fuse properly seated 
within holder. 

Unit properly grounded 

Pins not broken, bent, or shorted. No foreign 
material caught in the pins. 

10125805). Ensure that the top of the formatter aligns 
with the top edge of the cabinet rear door frame. 

2. Select the cable support bracket (part number 
96750639) from the installation kit. 

3. Using thread roll screws (part number 96744973), attach 
three nylon cable clamps (part number 24565009) to the 
outside of the support bracket, as shown in figure 23-20. 

4. As shown in figure 23-20, attach the support bracket, 
with the cable clamps attached, to the front frame of 
the blower assembly (part number 89951303) using two 
thread roll screws (part number 96744973). 

5. Using four Phillips screws (part number 10127143), four 
plain washers (part number 10125607), and four lock 
washers (part number 10125805), install the blower 
assembly, with the attached bracket and clamps, onto 
the mounting angle direclty below the formatter. 
Orient the blower assembly so that the power cord is on 
the right side and facing forward as viewed from the 
rear of the cabinet. 

Power Cabling 

1. Select the power cable assembly (part number 
96728101) from the finalization kit. Using the crimp I 
tool, attach one terminal to each wire of the cable 
assembly open end. 

2. Attach the cable connector to the receptacle on the 
formatter power supply (figure 23-21). Align the 
crescent prongs of the socket with the slits in the plug, 
push the plug firmly against the backplane, and twist 
the plug clockwise until it locks into position. 
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Figure 23-19. Formatter Installation 

3. Route the cable down the cabinet side to the floor and 
right to the power distribution box power cable entry 
cutouts. 

4. Remove the cover from the power distribution box. 

5. Insert the cable leads through any of the four connector 
cutouts, and attach them to the power terminals in the 
following order: 

a. Green wire to terminal 1 or 4 (positive ground) 

b. Black wire to terminal 2 or 5 (line) 

c. 'M"lite wire to terminal 3 or 6 (neutral) 

6. Route the blower assembly power cord down the side of 
the cabinet to the power distribution box power cable 
entry cutouts. 

7. Insert the leads through any cutout, and attach them to 
terminals five and six as indicated on the tab labels. 

8. Reinstall the power distribution box cover. 

9. Using cable strips, secure the newly Installed power 
cables to the cabinet. 

23-24 
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Figure 23-20. Cable Support Bracket 
Installation 
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Jumper Verification 

Ensure that the jumpers identified in table 23-6 are 
appropriately removed or installed for the proper system 
configuration. The pins specified in table 23-6 may require 
installation of a jumper to ground. Ground can be found on 
pins l and 56 of the backplane. The parity jumper is on the 
WRITE control circuit card (slot XA-20). The jumper 
should be installed at jumper position W2. (identified by 
engraved letters on the circuit card). The remaining 
jumpers are located on the respective backplane pins at 
slots XA19, XA21, and XA22 per table 23-6 and mut be 
verified as not installed for CYBER 18 configurations. 

POWER CORD 
SOCKET 

After verifying the jumpers, ensure that the printed circuit 
boards and power supply wiring are securely in place. 
Noting the opening in the front panel for the power switch, 
install the formatter front panel over the chassis using the 
four Phillips screws and plastic washers from the formatter 
hardware kit. 

--...._ ...... GROUNDING 

Label Attachment 

Install the product and FCO log labels to the locations 
specified in the label tables in section 2. 

DIAGNOSTIC TESTING 

After install the formatter, refer to the magnetic tape 
subsystem installation procedures earlier in this section for 
installing the signal cables and controller. Once the 
subsystem procedures have been completed, the diagnostic 
test may be perfonned. 

CABLES 

BACKPLANE 

Figure 23-21. Power Cord Connection 

NOTE 

The diagnostic tests and routines can 
only be performed after the console 
display, the processor, and the flexible 
disk drive or the tape cassette 
(diagnostic load device) installations 
have been completed. 

Functioo 

Parity 

Density select 

Fonnatter address 

Pin 
Location 

XA20-Wl 
XA20-W2 

XA21-55A 

XA22-22A 

TABLE 23-6. FORMATTER JlJ1PERS 

Results 

Fonnatter generates parity bit. 
External generation of parity bit.t 

No j11nper selects 800/556 bpi or 1600/800 bpi.t 
Jumper to ground selects 556/200 bpi. 

No j11nper = Address at 
Jllllper to ground = Address 1 

Short record XA19-22A No junper allows records of 16 characters or less.t Jumper 
to ground considers these records as noise and continues 
search for records greater than 16 characters. 

tNonnal CYBER 18 configuration 

NOTE: Ground can be found at pins 1 and 56 of the backplane 

96768360 AE 23-25 





SYNCHRONOUS DATA LINK CONTROL 
COMMUNICATION .LINf.ADAPTER .. 

24 

Uf ?Mt~+ 

The synchronous data link control (SDLC) communication 
line adapter (CLA) is a one-board device that is inserted 
into an A/Q-DMA board slot in the processor chassis 
(figure 24-1). Refer to section 1 for specific slot 
assignments. Optional local link couplers (LLCs) are 
available for connecting either channel of the CLA to a 
multidrop communication network via coaxial cables. 
These opto-isolated couplers consist of a printed wiring 
assembly mounted inside the processor cabinet on the 
RS232-C input/output connector panel. All cables from 
the 1/0 connector panel to external devices must be 
supplied by the customer. The extension coaxial cables 
between CPUs using the local link couplers must also be 
supplied by the customer. Refer to the appropriate 
drawings for recommended fabrication procedures 
involving the coaxial cables. (See drawing number 
96754825/38.) 

PARTS AND EQUIPMENT 

Parts and 
Equipment 

Synchronous data link 
control communication 
line adapter 

I SDLC CLA printed wiring 
assembly 

Cable assembly, SDLC 
CLA-to-1/0 connector 
panel (modem), 4 feet 
(1.2 meters), two each 

Cable assembly, SDLC 
CLA-to-1/0 connector 
panel (automatic calling 
unit), 4 feet (1.2 meters) 

Local link coupler, 
channel 1 

Local link coupler 
printed wiring assembly 

Cable assembly, SDLC 
CLA-to-channel-1 
coupler, 4 feet 
(1.2 meters) 

Cable assembly, SDLC 
CLA CPU to CPU, 
50 feet (15 meters) 

Local link coupler, 
channel 2 

Local link coupler 
printed wiring assembly 

96768360 AW 

Equipment 
Number 

FJ129-A 

FV678-A 

FV678-B 

Part 
Number 

96753797 

96890096 

96752281 

96752282 

96752827 

96752167 

96752527 

96754843 

96752832 

96752167 

Parts and 
Equipment 

Cable assembly, SDLC 
CLA-to-channel-2 
coupler, 4 feet 
(1.2 meters) 

Cable assembly, SDLC 
CLA CPU to CPU 
50 feet (15 meters) 

Jumper, SDLC CLA 
interrupt, 9 inches 
(152 millimeters) 

Synchronous data link 
control communication 
line adapter 

SDLC CLA printed 
wiring assembly 

Wire, white, AWG-30, 
5 feet (1.5 meters) 
(for backplane wiring 
changes) 

•• 
Equipment 
Number 

FJ448-A 

Part 
Number ---
96752528 

96754843 

96752671 

88951925 

96890096 

15006509 

TOOLS AND TEST EQUIPMENT 

No special test equipment is required to install the SDLC 
CLA or its associated equipment. If backplane wires 
(described later in this section) must be added or modified, 
the following special tools are required: 

Tool Part Number 

Wire unwrap tool 12259138 

Wire wrap tool 12263210 

·uNCRATING 

The SDLC CLA printed wmng assembly, local link 
couplers, and cables are shipped installed in the processor 
or packed into a heavy-duty cardboard carton. If the 
equipment is received installed in the processor, refer to 
section 2 for uncrating procedures. If the equipment is 
shipped in a cardboard carton, it is buffered from shock 
and impact damage by industrial filler. No special 
instructions are required to remove the SDLC CLA and 
associated equipment from the carton. 

CRATING 

Refer to the above uncrating instructions for crating the 
units. 
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Figure 24-1. SDLC CLA Block Diagrams 
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INSPECTION 

Inspect the SDLC CLA, cables, and coupler as follows: 

1. Remove the items from the shipping carton, and check 
for obvious damage. 

2. Check the contents of each carton against the packing 
list. 

3. Examine all connector plugs for possible bent, missing, 
or broken pieces. 

4. Inspect all cables for damage to insulation and security 
of connectors. 

5. Inspect for physical damage to the printed wiring 
assemblies. 

POWER REQUIREMENTS 

The SDLC CLA receives +5 V de and +12 V de from the 
processor de power supply by connectl'On to the assigned 
backplane slot position. The slot position assigned to the 
SDLC CLA printed wiring assembly is a function of the 
system application. The local link couplers receive +5 V 
de and +12 V de from the applicable channel of the SDLC 
CLA through connection of the CLA-to-coupler signal 
cable at the processor backplane. 

CPU BACKPLANE WIRING 

For proper operation of the process mode the SDLC CLA 
requires connection of some signals on the processor 
backplane that are not normally installed. Inspect the 
backplane for wiring of the signals listed in table 24-1. If 
they are not already installed, use the wire wrap tool to 
install the wiring between the backplane slots and the card 
slot that the SDLC CLA printed wring assembly is to 
occupy. If the SOLC CLA is to be installed m slot G, one 
wire (ENPRT SYS.) must be deleted. 

INTERRUPT JUMPERS 

INTERRUPT TO PROCESSOR 

The processor macro interrupt (normally INT15) must be 
connected to the SOLC CLA pin 249. 

MULTIPLE SDLC CLAS 

A maximum of four SDLC CLA units can be installed in 
one CPU. The following interrupt jumpers must be 
installed to tie the units to one common interrupt line: 

• CLA unit 1 pin 49 to CLA unit 1 pin 250 

• CLA unit 1 pin 44 to CLA unit 2 pin 250 

• CLA unit 1pin43 to CLA unit 3 pin 250 

• CLA unit 1 pin 40 to CLA unit 4 pin 250 

96768360AE 

TABLE 24-1. CPU BACKPLANE WIRE CHANGES 

SDLC CLA 
Signal Slot Pin To Slot/Pin 

SETSM204/ 21 K/273 

OSDATA/ 41 K/248 

OSUARTCLK 42 K/206 

RS2320UT1 251 K/249 

MCS/ (EXMC/) 294 K/74 

ALSWNO/ 298 H/42 

ENPRT SYS. G/293 H/293 
(delete wire) 

SIGNAL CABLING 

The SDLC CLA is supplied with two modem interface 
cables and one automatic calling unit (ACU) interface 
cable that must be connected to the backplane as shown in 
figure 24-2. These cables interface the CLA to the 

1 ·- - 201 ___ ....... __....--....-----...--: ~ -- m 
: ~ 

.&...0 ....................... -..... ........ ------23-• -- 223 .............................................. L..,,,LJ. 

W/////////h24-:--: 224 
'AUTOMATIC CALLING UNIT' • • 

///////////a38_. __ : 238 

1161 

39 • 239 
• 

51 

52 

77 
78 

• • • • 251 
252 

277 

na~.....--.=-NEL 2....,....._...,~__.,.-y~ 

sr. 302,,._ __________ ........ ____ _ 

Figure 24-2. SDLC CLA Backplane Pin Assignments 
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RS232-C 1/0 connector panel in the processor cabinet 
(refer to figure 24-3). The external devices interface the 
CLA from this panel. 

Various combinations of devices may be controlled by the 
SOLC CLA via the 1/0 connector panel. Either or both 
channels may be connected to opto-isolated circuits by 
installation of a local link coupler. Refer to figure 24-2 
and the following list for permissible combinations: 

• One or two modems, with or without ACU 

e One modem and one opto-isolated channel, with or 
without ACU 

• Two opto-isolated channels 

The processor backplane and 1/0 connector panel are 
accessed by removing the processor cabinet rear panel. 

MODEM CABLES 

Two ribbon cables supplied with the SOLC CLA are 
compatible for connecting either channel to the 1/0 
connector panel for modem connection. To install cables 
between the processor backplane and the 1/0 connector 
panel, proceed as follows: 

1. Insert the ribbon cable 0-connector into an SOLC CLA 
cutout of the 1/0 connector panel with pin 1 of the 
connector oriented as shown in figure 24-3. 

2. Attach the connector to the panel using the two jack 
screws, nuts, and washers provided, as shovm in figure 
24-4. Locate the jack screws within the 1/0 connector 
panel. 

3. Route the cable from the 1/0 connector panel t.o the 
processor backplane, as illustrated in figure 24-5. 

4. Attach the cable to the intended CLA board slot 
backplane pins. Verify, as labeled on the connecfor and 
shown in figure 24-2, the starting and ending backplane 
pin numbers to which the connector should be securely 
mated. 

5. Attach the cables to the processor cabinet overhead 
cable support bar using the cable strap and roll form 
thread screw, as shown in figure 24-5. 

ACU CABLE 

One ribbon cable assembly supplied with the SDLC CLA 
provides the interface connection between the CLA 
backplane pins and the 1/0 connector panel for automatic 
calling unit connection. To install the cable, proceed as 
follows: 

1. Insert the ribbon cable 0-connector into an SDLC CLA 
cutout of the 1/0 connector panel with pin 1 of the 
connector oriented as shown in figure 24-3. 

DDGGBD8GD 

VIEW FROM EXTERNAL CABLE SIDE (EXTERIOR OF CABINET) 

1112 

Figure 24-3. 1/0 Connector Panel Cutout Assignments 
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Figure 24-4. SDLC CLA Signal Cabling Installation 
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Figure 24-5. Cabinet Overhead Cable Routing 

2. Attach the connector to the panel using the two jack 
screws, nuts, and washers provided, as shown in figure 
24-4. Locate the jack screws within the 1/0 connector 
panel. 

3. Route the cable from tJ:le 1/0 connector panel to the 
processor backplane, as illustrated in figure 24-5. 

4. Attach the cable to the CLA board slot backplane pins. 
Verify, as labeled on the connector and shown in figure 
24-2, the starting and ending backplane pin number to 
which the connector should be securely mated. 

5. Attach the cable to the processor cabinet overhead 
cable support bar using the cable strap and roll form 
thread screw, as shown in figure 24-5. 

LOCAL LINK COUPLER 

The optional local link coupler is attached to the 1/0 
connector panel within the processor cabinet. To install 
this local link coupler, proceed as follows: 

1. If the local link coupler is to be installed in an 
inaccessible location of the 1/0 connector panel, 
remove the 1/0 connector panel to gain access. Tag 
and remove any other couplers or adapters mounted on 
the panel, if necessary, to install the coupler(s). For 
easier access to the mounting screws, remove the 
LLCs from right to left on the 1/0 connector panel. 

24-6 

2. Insert the couplers' right-angle connectors into two 
adjacent cutouts of the 1/0 connector panel with pin 1 
of the D-connectors oriented as shown in figure 24-3. 

3. Attach the right-angle connectors to the 1/0 
connector panel using the four jack screws, nuts, and 
washers provided, as shown in figure 24-4. Locate the 
jack screws on the inside. of the 1/0 connector panel. 

4. Attach the connector of the coupler ribbon interface 
cable to the input connector of the coupler, as shown 
in figure 24-4. Observe proper pin polarity, as labeled 
on the connectors, when plugging pins into the 
coupler. Tag and temporarily remove any other cables 
or adapters if necessary to access the cable connector 
hardware. 

5. Route the cable from the 1/0 connector panel to the 
processor backplane, as shown in figure 24-5. 

,, 

CAUTION 

The equipment can be damaged if the 
local link coupler to CPU cable backplane 
connector is not properly mated to the 
CLA board slot backplane pins. 

6. Attach the cable to the CLA board slot backplane 
pins. Verify, as labeled on the connector and shown in 
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figure 24-2, the starting and ending backplane pin 
numbers to which the connector should be securely 
mated. The coupler must be connected to the SDLC 
CLA channel specified on the cable. 

7. Install the overhead cable support bar if not previously 
installed as shown in figure 24-5. 

8. Attach the cables to the processor cabinet overhead 
cable support bar using the cable strap and roll form 
thread screw, as shown in figure 24-5. 

9. Replace in reverse order all of the cables, adapters, 
and/or couplers that were tagged and removed in the 
previous instructions. 

10. Install the 1/0 connector panel, as shown in figure 24-4. 

EXTERNAL DEVICE CABLING 

To install the external signal cables, remove the 1/0 
connector panel cover. Connect the signal cables between 
the interior of the I/O connector panel and the external 
devices. Ensure that the cables are mated to the correct 
SDLC CLA interface connector at the 1/0 connector panel, 
and exit the cabinet through the cutout of the cabinet floor. 

1/0 CONNECTOR PANEL AND 
OVERHEAD CABLE SUPPORT 
BAR INSTALLATION 

1/0 CONNECTOR PANEL 

1. Remove the processor cabinet left side and rear panels. 

2. Remove the plate retained by the four screws at the 
bottom of the processor cabinet. 

3. Remove the 1/0 connector panel cover (figure 24-4). 

4. Secure the 1/0 connector panel to the processor 
cabinet bottom. Use the four screws from step 2. 
Note the direction of installation as shown in figure 
24-4. 

OVERHEAD CABLE SUPPORT BAR 

1. Remove the processor cabinet right side and rear 
panels. 

2. Loosen the nuts retaining the heat sensor mounting 
bracket on the underside of the processor cabinet top. 

3. Slide the cable support bar above the processor card 
cage on the underside of the cabinet top. See figure 
24-6. 

4. Slide under and line up the heat sensor bracket and the 
cable support bar holes and secure with the heat 
sensor bracket nuts. See figure 24-6. 

5. Use the two machine nuts provided to secure the cable 
support bar onto the underside of the cabinet top on 
the wire wrap side of the processor backplane. See 
figures 24-5 and 24-6. 

96768360 AE 

Modem/ACU Cabling 

External cables to modems and automatic calling units 
connect directly to the 1/0 connector panel interior via 
standard RS232 connectors. Attach the cables to the 
designated SDLC CLA channel (figure 24-3) at the 1/0 
connector panel. Insert the two connector retaining screws 
into the jack screws that secure the SDLC CLA cable to 
the 1/0 connector panel (figure 24-4). 

Multidrop Network Coblin'g 

Multidrop network operation requires that all external 
connections be made at the local link coupler via coaxial 
cables terminated with standard RS232-D connectors. A 
maximum of 15 stations may be connected in a single 
network provided that the external cabling is limited to a 
maximum cumulative length of 3,000 feet (914 meters). 
Figure 24-7 defines the cabling requirements for a 
multidrop network. 

Assemble the external cable and required extension as 
shown in figure 24-7. Using the jack screws provided, 
make the extensions as labeled on each connector. Attach 
the assembled cable to each processor 1/0 connector panel, 
observing proper connector position as labeled on the cable 
connectors and the local link couplers. Insert the two 
connector retaining screws into the jack screws that secure 
the local link coupler to the 1/0 connector panel (figure 
24-4). 

SWITCH/ JUMPER VERIFICATION 

The following switch and jumper positions must be verified 
and set prior to inserting the SDLC CLA into its assigned 
slot. Refer to figure 24-8 to assist in locating the switches 
and jumpers on the PWA. Location E3 on the PWA is used 
for storing spare jumpers. Any jumpers not required for 
system configuration should be inserted into this area for 
possible future use. 

The dual inline package (DIP) switches used on the PWA are 
eight-segment switches. Not all segments of some 
switches are used in the CYBER 18 application. Unused 
segments should always be left in the off position. A plus 
mark (+) on the top bank of the switch identifies the on 
position of any segment. The switch is considered on when 
the toggle on the marked side of the switch is depressed. 

CAUTION 

Printed wiring assemblies with red solder 
marks, such as the SDLC CLA, contain 
MOS or electrostatic-sensitive devices. 
Exercise extreme care in handling to 
avoid damage. Common practices, such 
as touching a grounded surface before 
handling, inserting in antistatic or 
conductive bags for storage or transfer, 
and repairing only at properly equipped 
and grounded work stations, must be 
strictly followed. 
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Figure 24-6. 1/0 Connector Panel and Overhead Cable Support Bar Installation 
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Figure 24-7. Multidrop Network Cabling 
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Figure 24-8. ?NA Switch end Jumper Locations 

SECONDARY ADDRESS SELECTION 

A secondary address for each channel of the SDLC CLA is 
established by the DIP switches at board location C6 
(channel 1) and. 06 (channel 2). This address is required for 
each channel of the SDLC CLA when the secondary address 
mode is used, as in normal CYBER 18 configurations. The 
secondary address to be established must be determined at 
installation time based on the number of communication 
lines served by the processor. Each line must be identified 
by a different secondary address. Secondary addresses 
should be assigned for each communication line served, 
beginning with D and increasing by one for each additional 
line. 

Each DIP switch must be set to provide the secondary 
address by placing the eight segments in the required 
position. Bit positions are labeled above each switch 
segment. A given bit is enabled when the switch toggle on 
the bank bearing a + mark is depressed. Values from 0 to 
255 (binary 00000000 through 11111111) are selectable. 
Refer to figure 24-9 when establishing the secondary 
address for each channel. 

24-10 

MSB I 7 I 6 6 4 3 2 I 0 LSB 

1165 

l~l~l~l!l~l!l!l~I 
NOTE: BIT IS ENABLED WITH SWITCH ON 

AND DISABLED WITH SWITCH OFF. 

Figure 24-9. Secondary Address Selection 

W-FIELD ADDRESS 

Positions 5 through B of the DIP. switch at board location 
Ml2 are associated with the W-fh~ld address. This address 
identifies the specific CLA within a system. The address· 
may have any binary value from 0001 to llll, allowing 
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selection of up ta 15 different addresses. The SDLC CLA 
normally uses address values from 0001 ta 0111. Position 4 
of this switch is not used in the CYBER 18 configuration 
and must remain off. Refer ta table 24-2 ta establish the 
desired W-field address. Also, jumpers an the board must 
be configured far the proper equipment number, as 
described later, ta permit complete addressing of the CLA. 

PROCESSING MODE 

Segments 1 (channel 1) and 3 (channel 2) of the DIP switch 
at location Ml2 are used ta allow selection of the 
processing mode. The segment should be set ta the an 
position to enable this mode; this is the normal 
configuration far CYBER 18 applications. The off position 
of the segment disables the mode. Refer ta table 24-3 far 
selectable options. 

IDLE CHARACTER 

Segment 2 of the DIP switch at location Ml2 is used to 
allow channel idle character selection ta generate a flag or 
an abort character if transmitter underrun occurs in the 
SDLC mode. The off position of the switch selects a flag 
character; the on position selects an abort character. The 
idle character fill far bath channels is selected by this 
switch segment. Refer to table 24-3 far selectable options. 

EQUIPMENT CODE SELECT 

An equipment code of 13 (1101 binary) has been established 
far the SDLC CLA in the CYBER 18 systems. Refer to 
table 24-4 to verify that the equipment code selection 
Jumpers at location J8 are in the proper configuration. 

TABLE 24-2. W-FIELD ADDRESS SELECTION 

W-Field Address 
(Ql5 through Qll)t Switch Position 

Hex adec ima 1 Binary SS S6 S7 SB 
Value (Ql5 - Ql2) Bits (Ql5) (Ql4) (Q13) (Ql2) 

ott 00000 Off Off Off Off 

1ttt 00010 Off Off Off On 

2 00100 Off Off On Off 

3 00110 Off Off On On 

4 01000 Off On Off Off 

5 01010 Off On Off On 

6 01100 Off On On Off 

7 01110 Off On On On 

8 10000 On Off Off Off 

9 10010 On Off Off On · 

A 10100 On Off On Off 

B 10110 On Off On On 

c 11000 On On Off Off 

D 11010 On On Off On 

E 11100 On On On Off 

F 11110 On On On On 

tQll is not selectable on the SDLC PWA and is hardwired to a 11 low11 (zero) state. 

f tThe SDLC CLA does not respond to any cortmands when the W-field switches 
(positions 5 through 8) are in the off position. 

tttNormal configuration when using NAM 18 protocol 
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TABLE 24-3. PROCESSING MODE AND IDLE CHARACTER SELECTION 

Switch Segment 
and Function Switch Position Condition Selected 

Sl Channel 1 ont Channel 1 processing mode enabled 
processing mode Off Channel 1 processing mode disabled 

S2 Idle character On Abort character selected 
selection off t Flag character selected 

S3 Channel 2 Onl Channel 2 processing mode enabled 
processing mode Off Channel 2 .processing mode disabled 

S4 Not used On 
Off t 

None 

tNormal CYBER 18 configuration 

TABLE 24-4. EQUIPMENT CODE SELECT JUMPERS 

Equipment Code 
(Location Ja)t (QlO through Q07) Jumper Condition 

Hex adec ima 1 Binary 5-12 6-11 7-10 8-9 
Value Bits (QlO) (Q09) (Q08) (Q07) 

0 0000 In In In In 

1 0001 In In In Out 

2 0010 In In Out In 

·3 0011 In In Out Out 

4 0100 In Out In In 

5 0101 In Out In Out 

6 0110 In Out Out In 

7 0111 In Out Out Out 

8 1000 Out In In In 

9 1001 Out In In Out 

10 1010 Out In Out In 

11 1011 Out In Out Out 

12 1100 Out Out In In 

utt 1101 Out Out In Out 

14 1110 Out Out Out In 

15 1111 Out Out Out Out 

NOTES: 

tin = Binary 0 
Out = Bi nary 1 

ttNormal CYBER 18 configuration 
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CABLE CONNECTION SELECTION 

Two jumper positions at board location J8 select the 
master control or secondary control of the local link cable 
connection for each channel upon CLA initialization. A 
jumper installed between terminals 3 and 14 for channel 1 
and terminals 2 and 15 for channel 2 select secondary 
control. Master control of the local link cable connection 
is selected when no jumpers are installed. Only one 
channel on a local link network may be configured for 
master control. Ensure that the jumpers are configured for 
the specific CLA application as indicated in table 24-5. 

SOFTWARE ENABLE 

One jumper position at location JB allows software to have 
the capability, under program control, to modify the 
master and secondary cable connections established by the 
cable connection selection jumpers. The jumper installed 
between terminals 1 and 16 does not allow software to 
change the cable connections (normal configuration). 'Mien 
this jumper is removed, software is enabled to change the 
cable connection under program control. Configure the 
jumper as indicated in table 24-5. 

STALL TIMER 

One jumper position at location J8 provides control of the 
stall timer. 'Mien the jumper is installed between terminals 
4 and 13, the stall timer is disabled. The stall timer is 
enabled with the jumper removed; this is the normal 
CYBER 18 configuration. Configure the jumper as defined 
in table 24-5. 

SOLDER JUMPERS 

Two solder jumpers, one at 1/0 pin 18 (below location 813) 
for channel 1 and one at 1/0 pin 94 (below location Ml3) 
for channel 2, provide external clock signals between the 

two channels for data transfer on hardwired links. These 
jumpers are normally installed. They should be removed at 
system installation only when a channel is connected to a 
modem and the SCTE signal interferes with the normal 
modem internal clock signals. 

20-BIT ADDRESS BACKPLANE 

A jumper position at board location Gl3 is used with other 
configurations for the common controller portion of the 
SDLC CLA printed wiring board. A jumper is installed at 
this position when the SDLC CLA is used in a CPU that has 
20-bit addressing capability; the jumper is not installed 
when the SDLC CLA is used in a CPU that has 18-bit 
addressing capability (normal configuration). 

DATA TRANSFER RATE SELECTION 

Data transfer rates for each channel are established by 
jumpers at location Ll (channel 1) and Kl (channel 2). The 
normal CYBER 18 configuration uses a rate of 62,500. 
Refer to table 24-6 to establish the rate for each channel. 
Ensure that only one jumper is installed for each channel. 

PW A INSERTION 

After all switches and jumper selections have been 
determined and properly set, the PWA is ready for insertion 
into the assigned slot. Proceed as follows: 

1. Remove the right side panel. of the processor cabinet. 

2. Release the two captive latches on the processor 
chassis cover and remove the cover. 

TABLE 24-5. CABLE CONTROL AND STALL TIMER SELECTION 

Jumper Position 
and Function 
(Location JS) 

1-16 Software cable 
control 

2-15 Channel 2 cable 
connectiontt 

3-14 Channel 1 cable 
connection tt 

4-13 Stall timer control 

Jumper Condition 

Out 

Int 

Out 

In 

Outt 

In 

Outt 

tNormal CYBER 18 configuration 

Condition Selected 

Software has no control over the cable connection. 

Software has the capability to modify the cable 
connection. 

Channel 2 has control of the secondary cable. 

Channel 2 has control of the master cable. 

Channel 1 has control of the secondary cable. 

Channel 1 has control of the master cable. 

Stal~ timer disabled 

Stall timer enabled 

ttonly one channel can be selected for master cable control 
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TABLE 24-6. DATA TRANSFER RATE 
SELECT JUMPERS 

Rate Jumper Position 

62,Soot 6-7 

125,000 5-8 

250,000 4-9 

500,000 3-10 

1,000,000 2-11 

External 1-12 
(Modem clock) 

tNormal CYBER 18 configuration 

CAUTION 

The SDLC CLA must be installed in an 
A/Q-DMA slot only, with its components 
facing left. 

3. Carefully insert the board into the chassis slot. Make 
sure that the board is properly seated in the upper and 
lower chassis guide rails. 

24-14 

4. Ensure that the board is fully seated within the chassis 
backplane connector by applying firm thumb pressure at 
the upper and lower corners of the front of the board. 

5. Replace the chassis cover plate. 

6. Replace the cabinet side panel. 

7. Replace the 1/0 connector panel cover and the cabinet 
rear panel. 

DIAGNOSTIC TESTING 

Perform the manual operating and diagnostic checks 
according to the diagnostic decision logic tables (DDL Ts) 
described i·n the applicable subsystem field repair guide. 

NOTE 

The diagnostic tests and routines 
described in the subsystem field repair 
guide can be performed only after the 
processor, console display, and flexible 
disk drive (diagnostic load device) 
installations are complete. 
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BUFFERED COMMUNICATION LINE ADAPTER 25 

The buffered communication line adapter (BCLA) is a one­
or two-board device that is inserted into board slots of the 
processor chassis. The primary BCLA is a one-board 
device that permits interface to six communication 
channels. This primary BCLA consists of one PNA to be 
inserted into an A/Q-DMA slot of the processor and one 
backplane adapter, with attached ribbon cables, to be 
installed over the processor backplane pins. The expansion 
BCLA is a one-board device that permits expansion to 
accommodate 10 additional communication channels. This 
expansion BCLA consists of one PNA to be inserted into an 
A/Q or open slot of the processor; one 40-position ribbon 
cable to be installed between the front edges of the 
primary and expansion boards; and one backplane adapter, 
with attached ribbon cables, to be installed over the 
processor backplane pins. 

The adapter board ribbon cables provide the interface 
between the processor backplane and the 1/0 connector 
panel located at the rear of the processor cabinet. 
Optional current loop adapters are available for interfacing 
communication circuits that are not RS232-C-compatible. 
These adapters consist of a printed wiring assembly 
mounted on the 1/0 connector panel, in series with the 
ribbon cables from the adapter board. Each current loop 
adapter accommodates two channels. An add-on power 
supply is required for their operation. 

PARTS AND EQUIPMENT 

Parts and Equipment 
Equipment Number 

Primary buffered communi- F Jl27-A 
cation line adapter 

Primary BCLA printed 
wiring assembly 

Backplane-to-cable 
harness adapter with 
6 ribbon cables, 4 feet 
(1.2 meters) 

Jumper, BCLA interrupt 

Expansion buffered 
communication line 
adapter 

Expansion BCLA printed 
wiring assembly 

Backplane-to-cable 
harness adapter with 
10 ribbon cables, 
4 feet (1.2 meters) 

tinterchangeable assemb~es 
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Part 
Number 

96750691 

96752197t 
or 

96720419 

96751072 

96752734 

96750695 

96751057t 
or 

96752186 

96751070 

Parts and Equipment Part 
Equipment Number Number 

Cable assembly, primary- 96751978 
to-expansion PNA inter-
face 

Loop-back test cable 96720730 

Current loop adapter DY221-A 96837757 
finalization kit 

Current loop adapter DT610-A 96870310 

Current loop test cable 96743945 

1/0 connector panel AT391-A 96755002 

TOOLS AND TEST EQUIPMENT 

No special tools or test equipment are required to install 
the BCLA or its associated equipment. 

·UNCRATING 

The BCLA printed wiring asser:nblies, current loop adapter, 
and associated cables are shipped installed in the processor 
or packed in a heavy-duty cardboard carton. If the 
equipment is received installed in the processor, refer to 
section 2 for the uncrating procedures. If the equipment is 
shipped in a cardboard carton, it is buffered from shock 
and impact damage by industrial filler. No special 
instructions are required to remove the BCLA and 
associated equipment from the carton. 

CRATING 

Refer to the above uncrating instructions for crating the 
units. 

INSPECTION 

Inspect the BCLA printed waring assemblies, cables, 
couplers, and power supply as follows: 

1. Remove the items from the shipping carton and check 
for obvious damage. 

2. Check the contents of each carton against the packing 
list. 
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3. Examine all connector plugs for possible bent, mis~ing, 
or broken pins. 

4. Inspect all cables for damage to insulation and for 
security of connectors. 

5. Inspect for physical damage to the printed wiring 
assemblies. 

POWER REQUIREMENTS 

The primary and expansion printed wiring assemblies 
receive +5 V de and +12 V de from the processor de power 
supply by connection to the assigned backplane slot 
position. The current loop adapters receive +12 V de from 
the processor de power supply and +24 V de Tram an add-on 
power supply. The add-on power supply and power cabling 
for the current loop adapters are provided in the initial 
current loop adapter installation kit. 

SIGNAL CABLING 

The primary BCLA is supplied with one backplane adapter 
board with six . ribbon cables attached. The expansion 
BCLA includes one backplane adapter board with 10 ribbon 
cables attached and one primary-to-expansion PNA ribbon 
cable. The attached ribbon cables interface each channel 
of the BCLA, independently, to the 1/0 connector panel in 
the processor cabinet. The external devices interface the 
BCLA at this panel via the customer-supplied signal cables. 

Multiple BCLAs may be installed in a single processor. If 
more than one BCLA is being installed in the processor, the 
interrupt wiring (described later in this section) should be 
installed and verified prior to attempting signal cable 
installation. 

1/0 CONNECTOR PANEL 

Refer to figure 25-1 and 25-2 for illustrations of the 1/0 
connector panel location and orientation. 

1. Remove the processor cabinet rear, left, and right side 
panels. 

2. Remove and discard the plate attached to the processor 
cabinet floor (at the left rear corner). 

3. Remove the 1/0 connector panel cover •. 

4. Using the plate-attaching hardware removed in step 2, 
secure the 1/0 connector panel to the processor cabinet 
floor. 

OVERHEAD CABLE SUPPORT BAR 

Refer to figure 25-1 and 25-2 for illustrations of the 
support bar location and attachment. The bar is. used to 
support the · backplane adapter to 1/0 connector panel 
ribbon cables. 

1. Loosen the nuts that attach the heat-sensor mounting 
bracket to the underside of the table top. Access is 
from the right side above the processor card cage. 

25-2 

2. Slide the notched end of the support bar over the top 
baffle plate of the processor card cage and under the 
heat-sensor mounting bracket. Engage the notches with 
the mounting screws of the heat sensor mounting 
bracket. Also engage the holes of the support bar with 
the two studs projecting from the table top. 

3. Using the nuts and washers provided with the support 
bar, secure the back side of the support bar. 

4. Secure the heat-sensor mounting bracket. 

PRIMARY BCLA SIGNAL CABLING 

Refer to section 1 to identify the slot assigned within the 
processor for the primary BCLA. Then proceed to install 
the signal cables between the processor backplane and the 
1/0 connector panel as follows: 

1. Attach the primary (six-ribbon-cable) backplane 
adapter board to the assigned board slot backplane pins, 
as shown in figure 25-2. Verify as labeled on the 
adapter board connectors the starting and ending 
backplane pin numbers to which the adapter board 
should be securely mated. 

2. If current loop adapter hardware is to be installed, 
perform the current loop adapter installation before 
proceeding with steps 3 through 7. 

3. Route the ribbon cables from the processor backplane 
to the 1/0 connector panel, as shown in figure 25-2. 
Maintain the cables in a neatly dressed bundle. 

4. Select one ribbon cable at a time for attachment to the 
1/0 connector panel. Verify the c.Jtout assignments for 
each cable to be as labeled on the ribbon cable and 
shown in figure 25-3. Channel assignments are labeled 
on the back of each connector to coincide with the 
cutout numbers. 

5. Insert the cable connector into the assigned cutout, 
with the D connector oriented as shown in figure 25-3. 

6. Attach the D connector to the panel using the two jack 
screws, nuts, and washers provided, as shown in figure 
25-2. Locate the jack screws within the 1/0 connector 
panel. 

7. Attach the ribbon cables to the processor cabinet 
overhead cable support bar using the cable straps and 
roll form thread screws, as shown in figure 25-4. All 
ribbon cables from a backplane adapter should use the 
same cable strap. 

EXPANSION BCLA SIGNAL CABLING 

Refer to section 1 to identify the slot assigned within the 
processor for the expansion BCLA. Then proceed as 
detailed above for the primary BCLA to install the ribbon 
cables between the backplane pins and the 1/0 connector 
panel. The primary-to-expansion PWA ribbon cable must be 
installed between the two boards prior to inserting the 
boards into the processor card cage, as described later in 
this section. 
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CURRENT LOOP ADAPTERS 

Current loop adapters are installed in series with the 
ribbon cables at the 1/0 connector panel. Each current 
loop adapter accommodates two communication channels. 
The add-on power supply furnished with the initial (DY221) 
current loop adapter kit must be installed prior to 
installing the current loop adapters. 

To facilitate installation of current loop adapters and 
associated hardware, remove the 1/0 connector panel from 
the processor cabinet as follows: 

1. Tag and remove all peripheral device cables that are 
attached to the 1/0 connector panel receptacles. 

2. Remove the attaching hardware (four screws) and Ii ft 
the 1/0 connector panel out of the processor cabinet. 

3. Place the 1/0 connector panel on the floor next to the 
processor, within reach of the backplane adapter board 
ribbon cables. 

POWER SUPPLY CABLING 

The add-on power supply and cabling are installed as 
follows: 

1. Turn off the power to the processor. Disconnect the 
processor power cord from the site power source. 

2. If the processor cabinet panels have not been removed, 
remove the rear, left, and right side panels from the 

2198 

MAIN POWER 
SWITCH 

processor cabinet. Remove the cover from the power 
distribution box. Refer to figure 25-5. 

3. Using the hardware furnished with the current loop 
adapter installation kit, mount the +24 V power supply 
assembly (figure 25-6) on the top of the 1/0 connector 
panel, as indicated in figure 25-4. 

4. Route the ac power cord, with the attached faston 
terminals, to the processor floor and into the power 
distribution box (figure 25-4) via any cable entry 
connector. Attach the wires to terminals 4, 5, and 6 of 
the ac power sequencer board. Observe proper terminal 
connection as labeled on the wires and as follows: 

Terminal 6 - Line voltage 
Terminal 5 - Frame ground 
Terminal 4 - Neutral 

5. Reinstall the power distribution box cover. 

6. Install the current loop adapter power distribution 
board on the 1/0 connector panel using screws, nuts, 
washers, and insulators from the installation kit. Refer 
to figure 25-4. 

7. Attach the +24 V (yellow) and +24 V return (gray) 
power wires to the power distribution board. 

8. Attach the +12 V and -12 V de power wires to the 
processor power supply output terminals using the spade 
terminals. Refer to figures 25-2 and 25-4. Observe 
proper polarity as follows: 

+12 V Red (+ V2) 
-12 V Blue (-V2) 

Figure 25-5. Processor Power Supply and Power Distribution Box Location 
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Figure 25-6. Power Supply Assembly Details 

CURRENT LOOP ADAPTER 

Each current loop adapter accommodates two 
communication channels. Refer to figure 25-3 to select 
the installation position for the adapter. 

When installing multiple current loop adapters, plan the 
location of each adapter (figure 25-3) before installing the 
first one. Start the installation by placing the first adapter 
into the highest numbered cutout (figure 25-3) of the 
designated row; that is, closest to the power distribution 
board. Continue to install adapters from high to low 
numbered cutouts of each row. 

If the current loop adapters are new from the faptory 
perform diagnostic tests before installing them into the 1/0 
connector panel. Connect all power wires, attach the 
ribbon cables, and place them on a nonconductive surface. 
Run the diagnostic tests, including the external loop-back 
test. If the adapter performs correctly, complete the 
installation into the 1/0 connector panel. 

Refer to figures 25-3 and 25-4 and install the current loop 
adapters as follows: 

1. If this installation is only a current loop . adapter 
add-on, remove the processor cabinet left side and 
rear panels. Remove the 1/0 connector panel cover 
(figure 25-2). 

2. If a ribbon cable was previously installed, remove the 
ribbon cable D connector from each of the selected 
cutouts. Retain· the jack screws, nuts, and washers. 

25-8 

3. Insert the adapter right angle output connectors (J3 
and J4) into the cutouts, with pin 1 oriented as shown 
in figure 25-3. Connector J3 mates to the top or third 
row and connector J4 to the second or bottom row of 
the cutouts. The adapter power wires must be 
oriented down, as shown in figure 25-2. 

4. Using the jack screws, nuts, and washers removed in 
step 2 or provided in the installation kit, secure the 
adapter to the connector panel, as shown in figure 
25-2. Locate the jack screw within the 1/0 connector 
panel, as shown in figure 25-2. 

5. Route the ribbon cables from the processor backplane 
to the 1/0 connector panel, as shown in figure 25-4. 
Maintain the cables in a neatly dressed bundle. 

6. Attach the ribbon cable D connectors to the input 
connectors (Jl and J2) .of the adapter using the four 
screws, nuts, and washers provided in the installation 
kit. 

7. Route the adapter power w1rmg to the current loop 
adapter power distribution board. Connect the wires 
to the power distribution board as follows: 

Red 
Blue 
Yellow 
Gray 

+12 v 
-12 v 
+24 v 
+24 V RTN 

8. Attach the ribbon cables to the processor cabinet 
overhead cable support bar using the cable straps and 
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roll form thread screws, as shown in figure 25-4. 
Neatly dress and tie all newly installed power supply 
wiring. All ribbon cables from a backplane adapter 
use the same overhead cable support strap. 

9. After all current loop adapters have been attached, 
reinstall the 1/0 connector panel into the processor 
cabinet. 

10. Reconnect all peripheral device cables that were 
removed to accommodate the removal of the 1/0 
connector panel. 

EXTERNAL DEVICE CABLING 

To install the customer-supplied signal cables, refer to 
figure 25-2. Connect the cables between the interior of 
the 1/0 connector panel and the external devices. Ensure 
that the cables are mated to the intended BCLA channel 
ribbon cable D connector. The customer cables must exit 
the processor cabinet through the floor cutout within the 
1/0 connector panel. 

Replace the 1/0 connector panel cover and processor 
cabinet left side and rear panels. 

NOTE:+ DEPRESSED INDICATES SWITCH ON (CLOSED) 

SWITCH/ JUMPER VERIFICATION 

One four-position dual inline package (DIP) switch at 
location Ul26 of the primary PNA (figure 25-7) and 
removable jumpers at location U73 and near location Ul32 
are used to establish operating addresses for the BCLA. 
Bits from the software must match preset numbers for the 
BCLA to react to an A/Q command. 

W-FIELD NUMBER SELECT 

The W-field consists of address word (Q) bits 11 through 15 
for any device on the A/Q bus. In the BCLA, bit 11 is 
hardwired to ground (a value of 0). The remaining bits (12 
through 15) are selected by the DIP switch at location 
Ul26). A W-field value of 00000 binary is invalid. The 
range of W-field-selectable values is from 00010 to 11110 
binary. 

The standard CYBER 18 W-field value for the master 
primary BCLA in a system is 00010. In a system containing 
multiple BCLA subsystems, each additional primary BCLA 
is assigned the next higher value, starting with 00100 and 
continuing upward at binary increments of 00010 (table 

JUMPER SELECTIONS 
(LOCATION U73l 

SPARE 
JUMPER 
STORAGE 

EQUIPMENT 
CODE 
SELECT 

NO-STOP-CJN-EBROR 
OPTION 

Figure 25-7. BCLA PNA Component Locations 
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TABLE 25-1. W-FIELD NUMBER SELECT 

W-Field Number t 
(Q15 through Qll} Switch Position 

Hexadecimal Binary 
Value (Q15 - Q12} Bits Sl S2 S3 S4 

ott 00000 Off Off Off Off 

1ttt 00010 Off Off Off On 

2 00100 Off Off On Off 

3 00110 Off Off On On 

4 01000 Off On Off Off 

5 01010 Off On Off On 

6 01100 Off On On Off 

7 01110 Off On ON On 

8 10000 On Off Off Off 

9 10010 On Off Off On 

A 10100 On Off On Off 

B 10110 On Off On On 

c 11000 On On Off Off 

D 11010 On On Off On 

E 11100 On On On Off 

F 11110 On On On On 

tBit 11 is always zero; it is' hardwired to ground. 

ttNot a valid selection 

tttNormal CYBER 18 configuration. Increase this value by 1 for each additional 
primary BCLA in multiple BCLA systems. 

25-1). This table indicates the DIP switch settings for each 
of these W-field values. A switch setting of On (+ side 
depressed), as shown in figure 25-7, produces a logical O. 
This logical 0 matches a logical 1 in the Q field. Set the 
switch to establish the desired W-field number. 

EQUIPMENT NUMBER JUMPERS 

An equipment number of 10 has been assigned for the 
BCLA in the CYBER 18 applications. This is established by 
inserting two jumper blocks at location U73 of the primary 
BCLA PNA. Refer to figure 25-7 and table 25-2 to verify 
that the jumpers are in the proper configuration. 

NO STOP ON ERROR OPTION 

The optional no-stop-on-error bit is selected by one jumper 
block at location U73 of the primary BCLA PNA. Table 

25-10 

25-3 defines the available options. Verify that the jumper 
configuration satisfies the system requirements. 

20-BIT ADDRESS BACKPLANE 

A jumper block near board location Ul32 is used with other 
configurations for the common controller portion of the 
BCLA printed wiring assembly. A jumper is installed at 
this location when the controller is used in a CPU with 
20-bit addressing capability. The jumper must not be 
installed when the BCLA is used in a CYBER 18 CPU with 
18-bit addressing capability (normal configuration). 

SPARE JUMPERS 

The three remaining jumper points at location U73 of the 
primary BCLA are reserved for future development and 
storage of spare jumper blocks. Removal or insertion of 
jumpers in these points has no effect on BCLA operation. 
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TABLE 25-2. EQUIPMENT CODE SELECT JUMPERS 

Equipment Code 
(QlO through Q07) Jumper Condition (Location U73) 

Decimal Binary 
Value Bitst 5-12 6-11 

0 0000 In In 

1 0001 In In 

2 0010 In In 

3 0011 In In 

4 0100 In Out 

5 0101 In Out 

6 0110 In Out 

7 0111 In Out 

8 1000 Out In 

10tt 1010 Out In 

11 1011 Out In 

12 1100 Out Out 

13 1101 Out Out 

14 1110 Out Out 

15 1111 Out Out 

tin = Binary 0 
Out = Binary 1 

ttNormal CYBER 18 configuration. 

TABLE 25-3. NO-STOP-ON-ERROR OPTION 
SELECTION 

Jumper Option 
Configuration Selected 

Out Break or framing error 
(normal CYDER 18 and/or lost data error 
configuration) causes an inmediate 

buffer terminate. 

In Only a normal receive 
(special systems terminate is in effect 
application only) (EOT or buff er 

length). Errors are 
relected in the 
termination status 
word. 

7-10 

In 

In 

Out 

Out 

In 

In 

Out 

Out 

In 

Out 

Out 

In 

In 

Out 

Out 

8-9 

In 

Out 

In 

Out 

In 

Out 

In 

Out 

In 

In 

Out 

In 

Out 

In 

Out 
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INTERRUPT WIRING 
Each primary BCLA is capable of functioning as the master 
when multiple BCLAs are sharing the same macro interrupt 
line of the processor. Each primary BCLA generates an 
interrupt that is made available to the backplane at pin 
249. In systems that contain more than one primary BCLA, 
this interrupt signal must be connected from the backplane 
of each primary BCLA, other than the master, to the 
master BCLA adapter board, as shown in figure 25-B. In all 
installations, pin 249 of the master primary BCLA 
backplane must be connected to the status mode interrupt 
pin on the processor backplane. For interrupt 10 in a 
CYBER 18 computer system, this connection is made to pin 
74 of slot L. One jumper wire is provided with each 
primary BCLA to connect the required interrupt signals. 
Terminals El04 through EllO are located at the lower rear 
corner of the primary BCLA adapter board. These 
terminals are used only on the master primary BCLA 
adapter board. 

PW A INSERTION 

After the switch selections and interrupt and ribbon cable 
connections have been completed, the PNA is ready for 
insertion into the assigned slots. Refer to section 1 to 
determine the processor board slots assigned to the BCLA 
printed wiring assemblies, and proceed as follows: 

1. Remove the right side panel of the processor cabinet if 
it has not been removed previously. 

2. Release the two captive latches on the processor 
chassis cover and remove the cover. 

LOCAL INTERRUPT 
LINES FROM PIN 
2490F UPTO 
SEVEN ADDITIONAL 
PRIMARY BCLAs 

1007-1 

MASTER PRIMARY 
BCLA BACKPLANE 
ADAPTER BOARD r--, 

LOCAL INTERRUPT 

293 

294 

295 

296 

297 

298 

299 

3. If the installation includes an expansion BCLA, lay the 
two printed wiring assemblies on a clean, flat surface 
with the interface connectors facing up. Install· the 
interface ribbon cable between the connectors at the 
front edge of the two boards. 

CAUTION 

The primary BCLA must be inserted in an 
A/Q-DMA slot; and the expansion BCLA 
must be inserted in an A/Q or unwired 
slot, with the components facing left. 

4. Carefully insert the two controller boards, with the 
interface cable attached, into the chassis slot. Ensure 
that the interface cable remains securely attached. 
Make sure that the boards are properly seated in the 
upper and lower chassis guide rails. 

5. Ensure that the boards are fully seated within the 
chassis backplane connector by applying firm thumb 
pressure at the upper and lower corners of the front 
edge of the. board. 

6. If an expansion BCLA is included in the installation, 
tuck any interface cable slack into the processor cage 
between the primary and expansion boards to allow 
clearance for the chassis cover plate. 

7. Replace the chassis cover plate. 

8. To complete the installation, replace the cabinet side 
panel and all other panels and covers removed. 

0 7 6 s 4 3 2 

MASTER PRIMARY BCLA 

TO PROCESSOR 
A REGISTER 

TO PROCESSOR 
PROGRAM 
INTERRUPT 
CARD SLOT L 
PIN74 

Figure 25-8. BCLA Interrupt Wiring 
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DIAGNOSTIC TESTING 

Perform the manual operating and diagnostic checks 
according to th diagnostic decision logic tables (DDL Ts) 
described in the applicable subsystem field repair guide. 

96768360AE 

NOTE 

The diagnostic tests and routines described in the 
subsystem field repair guide can be performed only 
after the processor, console display, and flexible 
disk drive (diagnostic load device) installations are 
complete. 
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PAPER TAPE READER/PAPER TAPE PUNCH/CARD PUNCH SUBSYSTEM 26 

The paper tape reader/paper tape punch/card punch 
subsystem consists of a one-board controller, a paper tape 
relay station, a paper tape reader device, a paper tape 
punch device, and a card punch device. The controller 
occupies one A/Q board slot (not wired for OMA) and plugs 
directly into the processor chassis and backplane. Power 
for the controller is obtained from the processor backplane 
and does not require an add-on power supply. The paper 
tape relay station mounts in a vertical cabinet on standard 
19-inch (483-millimeter) RETMA rails. 

The paper tape/card punch (PT /CP) controller is designed 
to communicate with the following devices: 

• The Facit 4021 paper tape reader - A top-loaded, 
tabletop version, with or without a fan-folded 
tape-handler, and equipped with an SP! interface 

• The Facit 4022 paper tape reader - A front-loaded, rack 
version, with or without a fan-folded tape-handler, and 
equipped with an SPl interface 

• The Facit 4070 paper tape punch, equipped with an SPl 
interface 

• The CHlOl-A/B card punch 

Figure 26-1 is a block diagram of the subsystem. 

PAPER TAPE/ 
CARD PUNCH 
CONTROLLER 

r - - 7ROCisiOR - Cii"Aiiii - - - - , 

: IT lJ : L ___________ J 

CABLES 

PAPER TAPE 
RELAY STATION 

~SIGNAL70 
CARD 
PUNCH 

1402 

PAPER 
TAPE 
READER 

PAPER 
TAPE 
PUNCH 

Figure 26-1. Paper Tape/Card Punch Subsystem 
Block Diagram 

Installation and maintenance of the Facit reader and punch 
units are the responsibility of the customer. For technical 
problems pertaining to these devices, the Facit field 
service representative should be contacted. Sufficient 
data is contained m this section to accomplish the initial 
installation. Refer to the manuals supplied with the Facit 
devices for detailed installation requirements. 

PARTS AND EQUIPMENT 

Parts and Equipment Part 
Equipment Number Number 

Paper tape/card punch FE516-A 89600859 
controller or or 

FE308-A 88951469 

Paper tape relay station DK609-A 89600917 
or or 

DL103-A 88857547 
or or 

DL103-B 88857586t. 

Cable assembly, controller 89604655 
to relay station or 

96721109t 

Cable assembly, controller 89600669 
to card punch 

Cable assembly, relay 89601258 
station to paper tape or 
reader 96720188t 

Cable assembly, relay 89601259 
station to paper tape or 
punch 96720189t 

Paper tape reader Facit 4022 
(rack-mounted version) (with SP! 

interface) 

Paper tape reader Facit 4021 
(tabletop version) (with SP! 

interface) 

Paper tape punch. Facit 4070 
(rack-mounted version) with SP! 

interface 
SP! 5117/0005) 

Card punch CHlOl-A/B 

TEST EQUIPMENT 

No special test equipment is required to install the paper 
tape/card punch equipment. 

t These assemblies apply only to the DllOJ-B Paper T~pe Relay Station. 
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UNCRATING 

The paper tape and card punch equipment may be shipped 
in various configurations depending on system 
requirements. Refer to figure 26-2 for the different 
configurations. 

The controller and relay station are shipped in heavy-duty 
cardboard cartons and buffered from shock and 

PROCESSOR 

PROCESSOR 

PAPER TAPE/ 
CARD PUNCH 
CONTROLLER 

P-APER TAPE/ 
CARD PUNCH 
CONTROLLER 

PAPER TAPE 
RELAY STATION 

PAPER TAPE PUNCH AND PAPER TAPE READER ONLY 

PROCESSOR 

PAPER TAPE/ 
CARD PUNCH 
CONTROLLER 

PAPER TAPE 
RELAY STATION 

PAPER TAPE PUNCH, PAPER TAPE READER, AND CARD PUNCH 

1453 

Figure 26-2. Paper Tape Subsystem Configurations 

impact damage by an industrial filler. The .card punch and 
tape device interface cables are coiled and secured within 
the controller shipping carton. No special instructions are 
required to remove these uni ts or cables from their carton. 

CAUTION 

The card punch weighs approximately 
500 pounds (255 kilograms). Special 
lifting equipment, such as a roller lift, is 
required to remove it from the shipping 
pallet. Do not use a fork lift. 

Remove the shipping carton from the card punch, and 
remove the card punch from the shipping pallet. Remove 
the paper tape reader and punch tape punch from their 
cartons. Refer to the manuals supplied with these devices 
to complete the uncrating. 

CRATING 

Refer to the uncrating procedure above and the manuals 
supplied with each device for crating the items. 

INSPECTION 

Refer to the Facit service manual for initial inspection 
requirements for the paper tape reader and paper tape 
punch. Record all damage and/or missing parts, and 
contact a local Fac1t service representative 1f any 
problems are encountered. 

Inspect the card punch for external damage, missing parts, 
and missing documentation .. Record all discrepancies. 
While referring to the field service manual supplied with 
the device, open the hinged front and top panels; remove 
the side panels and rear panel. The side and rear panels 
are secured from inside the unit by one-quarter-turn 
fasteners, which are accessible through .the top and front 
access panels. Remove all shipping blocks, retaining 
st.raps, and packing material. Inspect the unit, and record 
all noted damage. 

Inspect the relay station and controller for obvious 
damage, loose or missing parts, dents, and cracks to the 
printed wiring assembly. Inspect the interface cable 
connector plugs for possible bent, broken, or missing pieces 
and the cable insulation for cuts and loose wires. 

PRIMARY POWER PREPARATION 

Both ·the paper tape reader and paper tape punch require a 
single-phase ac power input. A selector switch is provided 
on the units that must be matched to the site voltage. The 
voltage settings available are as follows: 

Voltage 

100 V ac 
115 V BC 

220 V ac 
240 V ac 

Tolerance 

+15%, -10% 
+15%, -10% 
+15%, -10% 
+15%, -10% 
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Determine the site voltage, and set the dials to the 
required values. The frequency may range from 49 to 100 
Hz. A power cord is provided with each unit to facilitate 
connection to a convenience outlet. The power cord 
connector may have to be changed to accommodate the 
customer convenience outlet. Vkaen installed in the 
vertical equipment cabinet, the paper tape reader, paper 
tape punch, and relay station power cords are connected to 
the convenience outlets on the power distribution box at 
the base of the cabinet. 

The card punch is manufactured as either a 60 or 50 Hz 
unit. If the primary input power does not meet the 
following requirements, an isolation transformer is 
required to accommodate the input voltage. (The isolation 
transformer is supplied as an option.) 

60 Hz (+0.6 Hz, -1.0 Hz), 120 V ac (104 through 127 V 
ac), 10 amperes (maximum) 

50 Hz (+0.5 Hz, -1.0 Hz), 127 V ac (115 through 136 V 
ac), 12 amperes (maximum) 

700 watts 

3380 Btu/hr 

The input power connection to the card punch is at 
terminal board Al3 TB!, located in the distribution panel. 
The provisioning of a power cord for the card punch is a 
site requirement. The cord is to be routed through the 
cutout in the base of the unit under the distribution panel, 
and up through the circular hole in the base of the 
distribution panel. The cord is hardwired to AlJ TB! as 
shown in figure 26-3. After the cord is wired to the 
terminal board, the clamp on the underside of the relay box 
should be tightened around the cord. Ensure that slack 
exists in the cord between the clamp and the terminal 
board. 

NOTE 

Avoid positioning the 1/0 cable adjacent 
to the power cord. Position cables at 
right angles to each other when possible. 

BOTTOM OF RELAY BOX 

) 

1404 

Figure 26-3. Card Punch Power Card Connection 
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The circuit breaker for primary power, the blowers, the 
drive motor, and the +5 V and +24 V power supplies are 
located at the rear of the card punch unit. The rear panel 
must be removed to gain access to the circuit breakers. 

WIRING/JUMPER VERIFICATION 

Controller jumpers, processor backplane wmng, and a 
jumper plug configuration must be verified before system 
operation. 

CONTROLLER JUMPERS 

Refer to table 26-1 to establish the proper jumper 
configuration for the paper tape/card punch controller. 
Refer to section 22 for location of jumper facilities. 

TABLE 26-1. CONTROLLER JUMPER SETI'INGS 

Jumper Name Condition 

Q07 Out 

Q08 In 

Q09 Out 

QlO Out 

JM In 

SB In 

BP Out 

UPO In (if device is protected) 
Out (if device is not protected) 

ALO Not used for paper tape and 
SDO through 803 card punch applications. 
UPI through UP3 May be in or out. 

BACKPLANE WIRING 

The interrupt line is selected by way of a backplane wire 
connection between the paper tape/card punch controller 
slot and the status mode interrupt board slot. Refer to 
sections 1 and 20 for board slot assignment and interrupt 
wiring details. 

The pins listed in table 26-2 must not be wired to the slot 
occupied by the paper tape/card punch controller. If 
present, these lines must be removed before system 
operation. 

PAPER TAPE PUNCH 

For tape-low and tape-tight/ruptured detection, two 
jumpers must be installed in a customer-supplied, 25-pin 
Cannon connector, which is then installed at connector Pl 
of the paper tape punch. 

For tape-low detection, solder-jumper pins 10 and 21 in the 
Cannon connector. 

26-3 



TABLE 26-2. BACKPLANE WIRE DELETIONS 

Pin Number Signal Name 

16 DS-SWNC 

20 DS-SWNO 

21 SETSM204/ 

27 TMGP 

41 DS-DATA/ 

44 DEADSTART/ 

49 RPINTxx/ 

50 RDINTxx/ 

250 RDINTxx/ 

293 EXSTOP/ 

294 EXMC/ 

295 EXGO 

For tape-tight/ruptured detection, solder-jumper pins 18 
and 20 in the Cannon connector. 

After soldering the jumpers into the connector, install the 
connector onto Pl of the card punch, which is located on 
the left side of the card punch as viewed from the rear. 

INSTALLATION 

PAPER TAPE DEVICES 

The paper tape punch, paper tape reader, and relay station 
are designed to be mounted in a 19-inch (483-millimeter) 
RETMA cabinet. Install the devices in the cabinet using 
the mounting kits and instructions provided with the units. 

CARD PUNCH 

A minimum clearance of 3 feet (0.9 meters) is 
recommended between the card punch and associated 
equipment. The maximum distance between the card 
punch and the processor enclosure is restricted by the 
15-foot (4.6-meter) interface cable and interface cable 
routing. 

CONTROLLER INSERTION 

If the controller was shipped installed in the processor, it 
must be removed to verify the jumper settings. If the 
controller was shipped separately, verify the jumper 
settings prior to installing the board in the processor. 
Proceed as follows: 

1. Open the processor cabinet side access panel. 

2. Remove the chassis cover plate by turning the two 
captive latches on the bottom of the plate one-quarter 
tum counterclockwise. 
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3. Using the extractor tool located on the cover plate, 
remove the controller board from its assigned ~lot 
(refer to sections 1 and 20). 

After verifying the board jumpers, install the board in the 
assigned chassis slot, ensuring that the components on the 
board are facing left. Apply firm thumb pressure at the 
upper and lower corners of the board until the board is well 
seated into the chassis backplane connector. Replace the 
chassis cover plate and processor side panel. 

SIGNAL CABLING 

Figure 26-4 illustrates the connection of the interface 
cables between the controller backplane slot and the relay 
station and devices. Install the cables as follows, ensuring 
that the cable shield is properly grounded. 

1. Connect the interface cable between the processor 
backplane and the paper tape relay station located in 
the vertical cabinet. Ensure that the backplane pins 
correspond to the connector pin numbers. Refer to the 
connector detail in figure 26-5. 

2. Ground the cable shield at the processor cabinet as 
shown in the grounding detail of figure 26-4. 

3. Connect the paper tape reader and paper tape punch 
signal cables between the devices and the relay 
station. Attach the ends of the signal cable shield 
ground straps to the ground terminals at the relay 
station. 

4. Connect the interface cable from the processor 
backplane to the card punch. Ensure that the backplane 
pins correspond to the connector pin numbers as shown 
in figure 26-5. 

5. Ground the cable shield at the processor cabinet as 
shown in the grounding detail of figure 26-4. 

6. Connect the card punch end of the cable .shield ground 
strap to the El ground lug on the base of the car~ punch 
immediately below the data 1/0 connector. 

POWER CABLING 

Refer to figure 26-4 for details on connecting the input 
power cords of the paper tape and card punch devices and 
the relay station. Compare the unit name plate power 
ratings with the available site power source before 
connecting the units to the power source. 

POWER APPLICATION AND PRELIMINARY 
CHECKOUT 

Apply power to the processor, and proceed with the 
preliminary checkout of the newly installed devices. 

PAPER TAPE PUNCH 

Connect the paper tape punch power cord to the primary 
power source. Load the punch with a supply reel of paper 
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Figure 26-4. Signal and Power Cable Connections 
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PAPER TAPE 
RELAY STATION 

1406 

PROCESSOR 
BACKPLANE 

Figure 26-5. Controller Backplane Pin Assignments 

tape. Thread the paper tape through the punch to the 
output take-up reel. Turn on the ac power. Depress the 
DC ON and FORWARD switches. Check the tape tracking 
and reel operations. Depress the FEED HOLES switch, and 
verify that sprocket holes are being punched. Depress the 
CODE HOLES switch, and verify that all l's are punched in 
the tape. Depress the FEED HOLES switch to produce a 
few inches of leader. 

Note whether the ERROR light and TAPE LON light are 
out and whether the READY light is on at the end of the 
preceding operations. If the ERROR light is on, check the 
threading of the tape. If the TAPE LON light is on, check 
the switch on the tape-low lever. If the READY light is 
not on, a fuse may be blown. Refer to the punch service 
manual, and/or contact a Facit service representative. 

PAPER TAPE READER 

Connect the paper tape reader power cord to the primary 
power source. Turn ac power on with the AC ON switch. · 
Set the thumbwheel switch to the appropriate settings, and 
position the tape guides for the desired tape width (usually 
level 8). Load a prepunched paper tape into the reader. 
Ensure that the tape has a proper leader and that sprocket 
holes are punched. Ensure that the sprocket holes are 
correctly positioned. When loading the tape, align the 
sprocket holes so that they are between the third and forth 
tracks from the front of the reader; latch the lid. Depress 
the START switch. The tape should jog forward. one 
sprocket and stop. The ERROR light should extinguish. If 

26-6 

the ERROR light does not clear, check the tape threading 
and lid latch. If the ERROR light cannot be cleared, 
contact a Facit service representative. 

PAPER TAPE RELAY STATION 

If both a paper tape reader and a paper tape punch are 
included in the system, connect the relay station power 
cord to the primary power source. Load a prepunched tape 
on the reader, and select the ON LINE position on the 
switch located on the front panel of the relay station. 
Ready the reader and punch for operation, and select the 
COPY position on the front panel of the relay station. The 
paper tape punch copies the tape mounted on the paper 
tape reader. 

CARD PUNCH 

Connect the card punch power cord to the primary power 
source. Place all circuit breakers in the ON position. 
Depress the power switch. Using a VOM or DVM, check 
the card punch +5 V and +24 V de power supply outputs. 
Adjust the outputs if necessary. 

The +5 V de power supply should be set at +5.0 :tO.l V de. 
The voltage is measured at TBOl-2 (common) of the power 
supply and is adjusted by the potentiometer on the back of 
the upper power supply. 

The +24 V de power supply should be set at +24.0 :tO.l V 
de. The voltage is measured at TBOl-3 and TBOl-4 
(common) of the power supply and is adjusted by the 
potentiometer on the back of the lower power supply. 

Refer to the card punch mai.ntenance manual, and place 
the unit in the offline (STANDBY) mode. Feed 10 cards, 
and check for card motion along the transport and for 
damage to the cards. Refer to table 26-3 for operational 
testing of switches and lamps on the punch control panel 
and table 26-4 for operational testing with test cards. 

OFFLINE TESTING 

After connecting the paper tape/card punch controller to 
the system devices, use the switch located at the front 
edge of the controller board to enable offline testing. In 
the ON position, the controller is connected to the 
processor and operates in the normal mode. Setting the 
switch to OFF disconnects the controller from the 
processor and enables offline testing in the maintenance 
mode. 

The type of offline operation to be performed is a function 
of the four-position switch located on the controller board 
adjacent to the online switch. Table 26-5 lists the 
available offline operations that may be selected. The 
offline switches are functional only when the online switch 
is in the OFF position. Switch 4 of the four-position switch 
has no function for paper tape/card punch applications. 
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DIAGNOSTIC TESTING 

Perform the following diagnostic tests to complete the 
subsystem installation: 

e ODS Level I - PTRPl (all sections) 

e ODS Level II - PTRP2 (all sections) 

NOTE 

The diagnostic tests and routines 
described in the ODS reference manual 
and the system hardware maintenance 
manual can be performed only after the 
console display, processor, and flexible 
disk drive or tape cassette (diagnostic 
load device) installations have been 
completed. 

TABLE 26-3. CARD PUNCH CONTROL FUNCTIONS 

Switch/Indicator 

POWER switch/indicator 

READY switch/indicator 

STANDBY switch/indicator 

FEED/JAM switch/indicator 

CLEAR switch 

PUNCH INHIBIT switch/ 
indicator 

INTERLOCK indicator 

TEST MODE switch 
TEST MODE indicator 

COMPARE ALERT indicator 
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Operator Procedure 

Turn POWER switch off. 

Turn POWER switch on. 

Place card in input hopper. 
Touch READY. 

Touch STANDBY. 

Touch READY. 

Touch STANDBY. Without 
cards, touch FEED. 

Touch CLEAR. 

Touch PUNCH INHIBIT. 

Touch PUNCH INHIBIT again. 

Lift top lid. 

Close lid. 

Touch STANDBY. Open the 
front door, and depress the 
TEST MODE switch on the 
mode card. 

Expected Results 

POWER is extinguished. 

POWER illuminates. 

READY illuminates. 

STANDBY illuminates. 

READY illuminates; STANDBY is 
extinguished. 

Motor cycles and JAM illuminates. 

JAM extinguishes. 

PUNCH INHIBIT illuminates. 

PUNCH INHIBIT exti~guishes. 

INTERLOCK indicator illuminates. 

INTERLOCK indicator extinguishes. 

TEST MODE indicator illuminates. 

Push up on TF.ST MODE switch TEST MODE indicator extinguishes. 

None No external means exist to force a compare 
alert. 
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Switch 

TEST Mode 

STOP/GO 

Column switches 

Pattern select alternate 

Rotate pattern 

Full 

MS3 

1 

1 

1 

TABLE 26-4. TEST CARD CONDITIONS 

Operator Procedure Expected Results 

Fill input hopper with cards. Motor turns on. 
Press TEST switch to on. 

Select some number of columns Cards feed, and holes are punched in the 
other than 80 (less then 82), selected columns. 
and push switch to GO. 

Push switch to STOP. 

Number of columns = 80 
1 =OFF 
0 =ON 

Set FULL to ON. 

Push STOP. 

Select columns to 80. Set 
FULL to OFF. Set alternale 
to ON. Push GO. 

Push STOP. 

Set alternate to OFF. Set 
rotate to ON. Push GO. 

Push STOP. 

Set full to ON. 
Set alternale to OFF. 
Set rotate to OFF. 

Process stops. 

Cards are punched in all rows through 
number of columns. 

Process stops. 

Cards are punched with alternate column in 
each row and adjacent rows offset by one. 

Process stops. 

Rotating pattern is punched. 

Process stops. 

Test is complete. 

TABLE 26-5. OFFLINE TEST SWITCH SELECTION 

MS2 MSl Offline Operation Performed 

0 0 Paper tape punch triangular data pattern 

0 1 Paper tape reader backward motion 

1 0 Paper tape reader forward motion 
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PROCESSOR POWER CONVERSION UNIT 27 

This section details the requirements for installing the 
power conversion unit inside the CYBER 18 processor 
cabinet. This unit is required when site power for the 
CVBER 18 system is greater than 127 V ac with a 
frequency of 48 Hz to 63 Hz. Table 27-1 lists the input 
voltage levels that can be accommodated by the power 
conversion unit. 

PARTS AND EQUIPMENT 

Parts and 
Equipment 

Power conversion 
transformer 

Equipment 
Number 

GK203-A 

Part 
Number 

96752572 

The power conversion unit includes all the parts and 
documentation necessary to install the unit into a CYBER 
18 processor cabinet. The documentation includes a parts 
list, wiring diagram, physical layout diagram, and 
installation instructions for the unit. 

A single-phase power plug compatible with the site 
10 ampere power source receptacle is required to 
accomplish the installation. This plug is to be obtained at 
the site in compliance with local electrical codes. 

TOOLS AND EQUIPMENT 

One each of the following tools is required to install the 
power conversion unit: 

• Screwdriver, Phillips, 10-inch )3/16-inch blade) 

• Screwdriver, Phillips, 2-inch (3/16-inch blade) 

• Screwdriver, common, 4-inch {1/4-inch blade) 

• Nut driver, 1/4-inch 

• Nut driver, 3/16-inch 

• Ac voltmeter 

UNCRATING 

The power conversion unit is shipped packed into a 
heavy-duty cardboard carton. It is buffered from shock 
and impact damage by industrial filler. Unpackage the unit 
as follows: 

1. Open the shipping carton with care to avoid damage to 
the contents. 

2. Separate the packing material from the parts. 

3. Locate the documentation package. 

4. Using the assembly parts list, inventory the parts. 

5. Inspect the parts for obvious damage. 

CRATING 

Refer to the above uncrating instructions for crating the 
unit. 

INSTALLATION 

The mechanical and electtical installation must be 
performed sequentially as follows: 

1. Power down the processor, and disconnect the power 
plug from the site power source. 

2. Test the site primary power to determine the range of 
input power (220/240 V ac) available. Record the 
value to aid in later connection of the transformer. 

3. Remove the outer cabinet skins, and open the panels 
necessary to gain access to the processor power 
distribution box. Refer to figure 27-1. 

4. Remove the existing power distribution box cover. 

5. Remove the existing power cord from the processor. 

TABLE 27-1. PROCF.SSOR POWER CONVERSION UNIT TRANSFORMER 
INPUT/OUTPUT CONNECTIONS 

Input Voltage Output Voltage 

Range Terminals Range Terminals 

198 V to 235 V Jumper - 3 to 4 104Vto127 V 7 and 8 
(220 V ac nominal) Input - 1 and 5 (120 V ac nominal) 

216 V to 257 V Jumper - 3 to 4 104Vto127 V 7 and 8 
(240 V ac nominal) Input - 1 and 6 (120 V ac nominal) 
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Figure 27-1. Processor Chassis Equipment Locations 

6. 'Mlile referring to figure 27-2, locate the existing line 
filter (part number 96755778) in the power distribution 
box. Mark and disconnect the load and line fast-on 
connectors from the filter. Remove the filter .• It may 
be necessary to remove the power distribution box 
breaker (CBOl) to enable removal of the filter. 

7. Install the new line filter (part number 96755017) using 
the screws retained from step 6. Reconnect the load 
and line wires. Reinstall the circuit breaker it it was 
removed in step 6. 
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8. Route the lugged ends of the new power cord assembly 
(part number 96752567) through the existing cable 
clamp in the bottom of the power distribution box. Do 
not tighten the clamp at this time. 

9. Locate the 16-inch (406-millimeter) transformer 
output cable (part number 96752565). Connect the 
tinned ends of the cable to the power input block 
(TB02) where the original power cord was removed. 
Refer to figure 27-3. 

96768360AE 



RIGHT 
END 
CAI' 

0 

1408 

96768360 AE 

EXlmNGl 
POWER i "-
SUPPLY : 

I 
0 

CABINET 
.,,_.,,. FRAllE ,-----1 

I I 
I I 

I 
I ex1mNG 

. SUPPLY ....-+-I POWER 

I I 
I I 

L _____ J 

,-----, 
L ___ J 

• • • 

0 ..._____,_,..---L. ____ 
LINE 
FILTER 

POWER 
DISTRIBUTION 
BOX 

Figure 27-2. Processor Power Conversion Transformer Installation 

EXISTING 
CB01 

27-J 



I 

IUCll 

I 
M.UE ca-- T1 

E
l 120V 

100V 

,~y~ ~ J OY 
120V 

JOA cf 
7 : 100V 

ov 
I 

INPUT :- OUTPUT 

TRANSFORMER SCHEMATIC 

- - - ·;£RDiiTRiiiiTION-;,X- - -

0 

D=>===-
LINE 
FILTER 

~ 
TO 

0 0 SEQUENCER 
PWA 

Figure 27-3. Processor Power Conversion Unit Wiring Diagram 

10. Position the transformer channel cover (part number 
96752775) over the power distribution box with the 
open side facing out. Install two no. 6 screws (part 
number 96744965) in the back bottom of the channel. 
Refer to figure 27-1 for relative location. 

11. Position the transformer (part number 96751135) 
inside the channel cover as shown in figure 27-2. 
Secure the transformer using four each of the 
following: 10/32 pan-head Phillips screws, spring lock 
washers, and ·no. 10 plain washers (part numbers 
10127142, 10125805, and 10125607, respectively). 

12. Install the two conduit. clamps (part numbers 
24518104) in the bottom of the transformer channel 
cover. Route the loose end of the transformer output 
cables (see step 9) through one of the conduit clamps, 
and connect the wires to terminals 7 and 8 of the 
transformer. No lead polarity is required. Tighten 
this conduit clamp. 

13. Route the lugged end of the new power cord cable 
assembly (see step 8) through the remaining conduit 
clamp. Ensure that approximately 1/2 inch (13 
millimeters) of the outer jacket insulation extends 
above the clamp. Tighten this clamp and the clamp in 
the power distribution box. 

14. Using an 8/32 thread-roll screw (part number 
96744973) and an external-tooth lock washer (part 
number 10126402), connect the power cord ground lead 
(green/yellow) to the channel cover at the hole marked 
GND. 

15. Attach one end of the 24-inch (610-millimeter) 
transformer input cable (part number 9675256~) to 

27-4 

transformer input terminals 1 and 5 (220 V ac) or 1 
and 6 (240 V ac). Refer to table 27-1 and step 2. 
Direct the loose end of the cable behind the 
transformer and toward the circuit breaker at the left 
end of the channel cover. Install the 6-inch 
(152-millimeter) jumper c_able (part number 96752564) 
between terminals 3 and 4 of the transformer. 

16. Start four 6/32 thread-roll screws (part number 
96744965) into the holes at the bottom ends of the 
channel cover (two screws at each end). · 

17. Place the right end cap (part number 96752569) in 
position (on the left end of the channel as viewed from 
the front of the processor cabinet), and tighten the 
two lower screws via the access holes in the top of the 
housing. Using two more 6/32 thread-roll screws (part 
number 96744965), secure the top of the end cap to 
the channel. 

18. Secure "the circuit breaker (part number 39468815) to 
the inside of the left end cap (part number 96752568) 
with four each of the following: 6/32 pan-head 
Phillips screws, no •. 6 flat washers, and spring lock 
washers (part numbers 10127112, 38829401, and 
10125803, respectively). Refer to figure 27-2 to 
identify the correct cutout for the circuit breaker. 

19. Connect the lugged ends of the power cord assembly 
(step 13) to the top (LINE) terminals of the circuit 
breaker. Connect the loose ends of the transformer 
input cable (step 13) to the bottom (LOAD) terminals 
of the circuit breaker. Refer to figure 27-3, and 
maintain the proper line and neutral polarity. 
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20. Place the left end cap, with the circuit breaker and 
attach wiring, into place on the channel cover. 
Tighten the bottom screws via the access holes in the 
top of the housing. Use one 6/32 thread-roll screw 
(part number 96744965) to secure the end cap to the 
channel at the top rear of the housing. 

21. Verify that the electrical connections of the 
transformer agree with those shown in figure 27-3 and 
and table 27-1. 

Install the locally obtained power plug on the 
remaining end of the power cord. The shield drain 
wire and the green/yellow wire should both be 
connected to the ground connection of the plug. The 
brown wire should be connected to the line connection 
and the blue wire connected to the neutral connection 
of the power plug. 

22. Connect the power cord to the site power receptacle. 
Turn on circuit breaker CB02 on the transformer 
housing. Measure the primary and secondary voltages 
at the transformer terminals. If the voltages are not 
as specified, power down, change the transformer 
connections accordingly, and/or correct the problem. 

23. Power down the unit by placing CB02 on the 
transformer housing off. 

24. Attach the warning plate (part number 24547539) to 
the bottom of the channel cover in front of the 
transformer as shown in figure 27-2. 

25. Place the power distribution box/transformer housing 
cover (part number 96752729) into position, and secure 
it with eleven 6/32 thread-roll screws (part number 
96744965). 
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26. Attach the warning plate (part number 24547502), 
main ac power label (part number 39472205), and 
on/off label (part number 39472206) to the power 
distribution box/transformer housing cover. Remove 
the main ac power label from CBOl on the power 
distribution box. Refer to figure 27-2. 

27. Install the six hole plugs (part number 94305542) in the 
screwdriver access holes in the top of the channel 
cover. 

28. Turn on CBOl on the power distribution box and CB02 
on the transformer housing. 

29. Reinstall all covers and panels previously removed to 
accomplish the tran~former installation. 

DIAGNOSTIC TESTING 

After installing the power conversion unit, proceed with 
the system installation and checkout. Run system and 
processor diagnostic tests as required to verify satisfactory 
operation. 

NOTE. 

The diagnostic tests and routines 
described in the system hardware 
maintenance manual can be performed 
only after the console display, the 
processor, and the flexible disk drive or 
the tape cassette (diagnostic load 
device) installations have been 
co~leted. 
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MAGNETIC TAPE TRANSPORT POWER CONVERSION UNIT is 

This section details the requirements for installing the 
power conversion unit inside the CYBER 18 magnetic tape 
transport cabinet. This unit is required when site power 
for the CYBER 18 system is greater than 127 V ac with a 
frequency of 48 Hz to 63 Hz. Table 28-1 lists the input 
voltage levels that can be accommodated by the power 
conversion unit. 

PARTS AND EQUIPMENT 

Parts and 
Equipment 

Power conversion 
transfonner 

Equipment 
Number 

GK205-A 

Part 
Number 

96752905 

The power conversion unit includes all the parts and 
documentation necessary to install the unit into a CYBER 
18 magnetic tape transport cabinet. The documentation 
includes a parts list, wiring diagram, physical layout 
diagram, and installation instructions for the unit. 

A single-phase power plug compatible with the site 
10 ampere power source receptacle is required to 
accomplish the installation. This plug is to be obtained at 
the site in compliance with local electrical codes. 

TOOLS AND EQUIPMENT 

One each of the following tools is required to install the 
power conversion unit: 

• Screwdriver, Phillips, 10-inch.(3/16-inch blade) 

• Screwdriver, Phillips, 2-inch (3/16-inch blade) 

• Screwdriver, common, 4-inch (1/4-inch blade) 

• Nut driver, 1/4-inch 

• Nut driver, 3/16-inch 

• AC voltmeter 

UNCRATING 

The power conversion unit is shipped packed into a 
heavy-duty cardboard carton. It is buffered from shock 
and impact damage by industrial filler. Unpackage the unit 
as follows: 

1. Open the shipping carton with care to avoid damage to 
the contents. 

2. Separate the packing material from the parts. 

3. Locate the documentation package. 

4. Using the assembly parts list, inventory the parts. 

5. Inspect the parts for obvious damage. 

CRATING 

Ref er to the above uncrating instructions for crating the 
unit. 

INSTALLATION 

The mechanical and electrical installation must be 
performed sequentially as follows. Figure 28-1 shows the 
location of the power conversion unit in the cabinet; 
figure 28-2 illustrates the installation of the power 
conversion unit. 

~· Power down the tape units, and disconnect the cabinet 
power plug from the site power source. 

2. Test the site primary power to determine the range of 
input power (220/240 V ac) available. Record the 
value to aid in later connection of the transformer. 

TABLE 28-1. MAGNETIC TAPE TRANSPORT POWER CONVERSION 
UNIT TRANSFORMER INPUT/OUTPUT CONNECTIONS 

Input Voltage Output Voltage 

Range Terminals Range Terminals 

198 V to 235 V Jumper - 3 to 4 104 V to 127 V 7 and 8 (220 V ac nominaO Input - 1 and 5 (120 V ac nominaO 

216 V to 257 V Jumper - 3 to 4 104 V to 127 V 7 and 8 (240 V ac nominaO Input - 1 and 6 (120 V ac nominaO 
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3. Open the cabinet doors necessary to gain access to the 
power distribution box. 

4. Remove the power distribution box cover. Retain the 
cover and screws for later reinstallation. 

5. Remove the existing power cord from the cabinet. 

6. Place the frame support (part number 96752906) and 
two shims (part number 96752909) in position at the 
bottom of the cabinet on the lower horizontal rail and 
forward of the power distribution box. Secure the 
shims and support to the rail using four each of the 
following: hex-head cap screws, spring lock washers, 
plain washers, and spring nuts (part numbers, 
10126506, 10125806, 10125608, and 39005406, 
respectively). Refer to figure 28-2. Allow sufficient 
clearance to route data cables behind the power 
conversion transformer housing as shown in figure 28-1. 

7. Place the transformer (part number 96751135) inside 
the transformer channel cover (part number 
96752775). Secure the transformer to the channel 
with four each of the following: pan-head Phillips 
screws, spring lock washers, and plain washers (part 
number 10127142, 10125805, and 10125607, 
respectively). 

8. Attach the lugged 90-degree end fittings of the 
flexible conduit power cord cable assembly (part 
number 96752910) and the 42-inch .(1067-millimeter) 
power conversion transformer output cable assembly 
(part number 96752923) to the bottom of the 
transformer channel cover. 

28-2 

NOTE 

Ensure that the magnetic tape transport 
data cables and other cables are 
installed and terminated on the U-bolt 
grounding bar. Allow sufficient cable 
slack to mount the transformer housing. 

9. Place the channel cover, with the transformer and 
cable assemblies attached, atop the frame support 
with the cables extended downward through the center 
of the frame support and to the left. Refer to figure 
28-2 for cable routing. Route the cables through the 
cable entry bulkhead on the underside of the power 
distribution box. 

10. Start two thread-roll screws (part number 96744973) 
one to two turns into one end of the frame support. 
Position two slots of one end of the channel cover 
around these screws. Do not tighten the .screws at this 
time. 

11. Start two thread-roll screws (part number 96744973) 
one to two turns into the other two holes of the frame 
support and channel cover slots. Do not tighten the 
screws at this time. 

12. Connect one end of the 24-inch (610-millimeter) 
transformer input cable (part number 96752566) to 
transformer primary terminals 1 and 5 (220 V ac) or 1 
and 6 (240 V ac). Refer to step 2 and table 28-L 
Install the 6-inch (152-millimeter) jumper (part 
number 96752564) between terminals 3 and 4 of the 
transformer. Route the input cable leads behind the 
transformer and to the right (as viewed from the rear) 
toward the circuit breaker cutout. 

13. Connect the loose end of the power conversion 
transformer output cable (installed in step 8) to 
terminals 7 and 8 of the transformer. No polarity is 
required. 

14. Attach the power cord ground tab to the GND hole in 
the bottom of the channel cover using one 8/32 
thread-roll screw (part number 96744973) and one 
external-tooth lock washer (part number 10126402). 

15. Attach circuit breaker CB03 (part number 39468815) 
to the right end cap (part number 96752911) using four 
each of the following: 6/32 pan-head Phillips screws, 
spring lock washers, and flat washers (part numbers 
10127112, 10125803, and 38829401, respectively). 

Refer to figure 28-2 for proper circuit breaker 
orientation. 

16. Install the left end cap (part number 96 752912) into 
the transformer housing, engaging the screws installed 
in step 10. Tighten the lower screws via the access 
holes in the top of the housing. Secure the top of the 
end cap to the top of the housing using two 6/32 
thread-roll screws (part number 96744965). 

17. Place the right end cap, with the circuit breaker 
installed, near the right end of the transformer 
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housing. Connect the loose ends of the power cord to 
the top (LINE) terminals of the circuit breaker. 
Connect the loose ends of the transformer input cable 
to the bottom (LOAD) terminals of the circuit 
breaker. Refer to the wiring diagram in figure 28-3 
for proper connection. Position the end cap into the 
transformer housing, engaging the screws installed in 
step 11. Tighten the lower screws via the access holes 
in the top of the ho4slng •. Secure the top of the end 
cap to the top of the housing. Secure the top of the 
end cap to the top of the housing using two 6/32 
thread-roll screws (part number 96744965). 

18. Secure the transformer output cable assembly and the 
power cord flexible conduit cable to the cabinet cable 
entry bulkhead using two U-bolts (part number 
96785703). 

19. Route the tinned ends of the transformer output cable 
through the original input power cord clamp of the 
power distribution box, and connect the ends to TBOl. 
Refer to figure 28-2. 

20. Verify that the electrical connections of the 
transformer agree with those shown in figure 28-3 and 
table 28-1. 

28-4 

Install the locally obtained power plug on the 
remaining end of the power cord. The shield drain 
wire and the green/yellow wire should both be 

connected to the power p)ug ground connection. The 
brown wire should be connected to the line terminal 
and the blue wire to the neutral terminal of the power 
plug. 

21. Connect the power cord to the site power receptacle. 
Tum on transformer circuit breaker CB03. Measure 
the voltage at the power distribution box TB02 
terminals. If the voltages are not specified, power 
down, change the transformer connections 
accordingly, and/or correct the problem. 

22. Power down the unit by turning off CB03 on the 
transformer housing. 

23. As shown in figure 28-2, attach the warning plate (part 
number 24547539) to the bottom of the channel cover 
in front of the transformer. 

24. Install the power distribution box cover with the 
hardware retained in step 4. 

25. Position the transformer cover (part number 96752916) 
on the channel cover, and secure it with eight 6/32 
thread-roll screws (part number 96744965). 

26. Attach the outer warning plate (part number 
24547502), main ac power lable (part number 
39472205), and on/off label (part number 39472206) to 
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the transformer cover as shown in figure 28-2. 
Remove the MAIN POYER label from the power 
distribution box at CB02. 

27. Install the six hole plugs (part number 94305542) in the 
screwdriver access holes in the top of the channel 
cover. 

28. Tum on circuit breakers CBOJ on the transformer 
housing and CBOl and CB02 on the power distribution 
box. 

29. Reinstall all covers and panels removed to accomplish 
the transformer installation. 

96768360 AE 

DIAGNOSTIC TESTING 

After installing the power conversion unit, proceed with 
the system installation and checkout. Run system 
diagnostic tests as required to verify satisfactory operation. 

NOTE 

The diagnostic test and routines 
described in the system hardware 
maintenance manual can be performed 
only after the console display, the 
processor, and the flexible disk drive or 
tape cassette (diagnostic load device) 
installations are complete. 
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BASIC OPERATORS PANEL 29 

The basic operators panel (BOP) is supplied only with the 
CYBER 18-5M BatGh Terminal Computer System. The 
BOP provides switches and indicators that enable the 
operator to autoload, run, stop, and master clear the 
processor; to select the communication line adapter 
channel and to visually monitor certain system status 
conditions. The basic operators panel connects directly to 
the backplane wire-wrap pins of the card reader/line 
printer/communication line adapter board at location slot J 
in the processor with a signal cable. 

PARTS AND EQUIPMENT 

Parts and 
Equipment 

Basic operators panel and 
cable assembly 

TEST EQUIPMENT AND TOOLS 

Part 
Number 

15611900 
or 

96721364 

No special test equipment is required to install the basic 
operators panel or its associated equipment. The wires 
listed in table 29-1 are normally factory installed. If these 
wires have not previously been added to the backplane, the 
following special tools are required: 

Tool 

'M re-~nwrap tool 

'Mre-wrap tool 

UNCRATING 

Part Number 

12259138 

12263210 

The basic operators panel is shipped in a heavy-duty 
cardboard carton and is buffered from shock and impact 
damage by an industrial filler. The signal cable for the 
BOP is connected at one end of the BOP, and the 
remainder is coiled and secured within the shipping 
container. No special uncrating instructions are required 
for the basic operators panel. 

CRATING 

Refer to the above uncrating instructions for crating the 
unit. 

INSPECTION 

Inspect the BOP as follows: 

1. Remove the BOP and signal cable from the container. 

96768360 AV 

TABLE 29-1. BACKPLANE WIRE ADDITIONS 

Orgin Destination 
Remarks 

Slot Pin Slot Pin 

L 288 J 84 RDINT15/ 

L 95 J 98 SETSM204/ 

K 73 J 99 MICRSTRT/ 

K 72 J 293 EXSTOP/ 

K 74 J 294 MC-S/ 

L 97 J 295 SETSM215/ 

K 82 K 102 DS-SWNC TO GNDt 

K 231 K 226 MI-SWNC TO GND 

K 83 K 236 MC-SWNC TO GND 

J 1 J 95 +5 v 

J 2 J 96 +5 v 

J 93 J 97 GND 

J 97 J 102 GND 

t This wire·must be installed because the BOP does 
not use the I/0-TTY controller debounce 
circuitry and must be prevented fran 
force-setting the processor into the deadstart 
mode. 

2. Inspect the unit for physical damage, such as broken 
connectors, loose parts, bent pins, or surface damage to 
the BOP or cable skin. 

POWER REQUIREMENTS 

The basic operators panel required de power only. This 
power is obtained from the processor. 

POWER CABLING 

The basic operators panel receives de power from the 
processor through the signal interface cable. Figure 29-1 
illustrates the connection of this cable to the backplane. 
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Figure 29-1. BOP Signal Cable Connection 

SIGNAL CABLING 

Install the signal cable as follows: 

1. Before connecting the BOP cable connector to the 
backplane, verify that the wires listed in table 29-1 
have been incorporated. If they have not already been 
incorporated, install them. 

2. Connect the signal cable to the backplane card 
reader/line printer/communication line adapter board 
location slot J (figure 29-1). 

3. Attach the cable shield to the cabinet (figure 29-1). 
More than one signal cable may be grounded by a single 
U-bolt. 

29-2 

SWITCH/JUMPER VERIFICATION 

No switch or jumper verification of the BOP unit is 
required. 

DIAGNOSTIC TESTING 

Perform the manual operating and diagnostic checks 
according to the diagnostic decision logic tables of the 
CVBER 18-SM Batch Terminal Computer System Hardware 
Maintenance Manual, Volume 2. 

NOTE 

Diagnostic testing of the basic operators 
panel can only be performed after the 
card reader, console display, and 
processor have been installed. 
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'AUTO RESTART LOADER 
1

30 

The auto restart loader (ARL) consists of one printed 
wiring assembly that may occupy any available A/Q slot of 
the processor and one backplane adapter paddle board that 
is installed over the processor backplane pins of the same 
A/Q slot. The auto restart loader provides restart 
bootstrap program loading, two channels of digital 
input/output interface to external devices, and stall alarm 
control. The equipment and cabling required to interface 

the auto restart loader to the external devices are not 
supplied with the auto restart loader. However, to 
maintain system continuity, the installation procedures of 
the optional equipment as they relate to the auto restart 
loader are included in this section. Figure 30-1 is a block 
diagram of the auto restart loader and the devices that 
interface to It. 
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Figure 30-1. Auto Restart Loader System Block Diagram 
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PARTS AND EQUIPMENT 

Parts and Equipment 
Eguipment Number 

Auto restart loader FV679-C 
or 

FV679-D 

Stall alarm panel FV701-A 

Cable assembly, stall 
alarm panel, 5 feet 
(1.5 meters) 

Cable assembly, 14-pin 
connector to 14-pi n 
connector, 10 inches 
(254 millimeters) 

Cable assembly, 14-pin 
connector to 14-pin 
connecto~ 10 inches 
(254 millimeters) 

Wire, white, AWG-30, 
5 feet (1.5 meters) 
(for backplane wiring 
additions) 

TOOLS AND TEST EQUIPMENT 

Part 
Number 

96890081 

96890086 

96721528 

96754882. 

88951950 

96820312 

15006509 

No special test equipment is required to install the auto 
restart loader and its associated equipment. If backplane 
wires (described later in this section) must be added or 
modified, the following special tools are required: 

Tool Part Number 

Wire-unwrap tool 12259138 

Wire-wrap tool 12263210 

UNCRATING 

The auto restart loader printed wiring assembly paddle 
board, and stall alarm panel are shipped either installed in 
the applicable cabinet or packed into a heavy-duty 
cardboard carton. If the equipment is received installed in 
the cabinets, refer to section 2 for uncrating procedures. 
All cables are shipped packed into heavy-duty cardboard 
cartons. If shipped in heavy-duty cartons, the equipment is 
buffered from shock and impact damage by industrial 
filler. No special instructions are required to remove the 
equipment from the cartons. 

CRATING 

Ref er to the above uncrati ng instructions for crating the 
equipment. 

INSPECTION 
Inspect the auto restart loader, paddle board, stall alarm 
panel, and cables as follows: 

1. Remove the items from the shipping carton or cabinet, 
and check for obvious damage. 

2. Check the contents of each carton against the packing 
list. · 

3. Examine all connector plugs for possible bent, missing, 
or broken pieces. 

4. Inspect all cables for damage to the insulation and 
shield braid and for security of connectors. 

5. Inspect for physical damage to the printed wiring 
assemblies. 

POWER REQUIREMENTS 

The auto restart loader receives +5 V de and +12 V de from 
the processor de power supply by connection to the 
assigned backplane board slot position. The stall alarm 
panel receives +5 V de from the auto restart loader via the 
auto restart loader paddle board through connection of the 
stall alarm panel signal cable. 

1 
CPU BACKPLANE WIRING 
The auto restart loader requires connection of some 
processor backplane signal lines that may not be installed 
prior to shipping. Inspect the backplane for wiring of the 
signal lines listed in table 30-1. If they are not already 
installed, check all backplane slots for the availability of 
prewired pins 41, 42, and 44. If these prewired pins are 
available, connect the special paddle board signal jumper 
listed in table 30-2 to the appropriate pins. 

NOTES 

1. Turn AC power switch to the OFF 
position before connecting any 
jumpers or wires to the backplane. 

2. On the MP systems, SM204, 
DSDA TA, and DSUARTCLK can be 
jumper connected from K-88, 
K-248, and K-206 respectively. 

If there are no available prewired pins, 41, 42, and 44, use 
the wire wrap tool to install the wiring between the origin 
backplane slots and the auto restart loader board slot (A/Q 
only). Wire used on the backplane should be white AWG-30 
(part number 15006509) or the equivalent. 

TABLE 30-1. CPU BACKPLANE WIRE CHANGES 

Signal Restart Loader To SMI 
Name (A/Q) Slot/Pin Slot/Pin Function 

SM204/ 44 K/88 Dead start 
signal 

DSDATA/ 41 K/248 Dead start 
data 

DSUARTCLK/ 42 K/206 Dead start 
clock 

POWFAILl 242 P/296 Power 
failure 

tNot required if processor contains battery backup. 
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TABLE 30-2. SPECIAL PADDLE BOARD SIGNAL JUMPERS 

Signal Name Source Destination 

SM204/ J9-12 A prewired pin 44 in any 
available backplane slot 

DSDATA/ J9-13 A prewired pin 41 in any 
available backplane slot 

DSUARTCLK J9-14 A prewired pin 42 in any 
available backplane slot 

SWITCH/JUMPER VERIFICATION 

Prior to installation of the auto restart loader printed 
wiring assembly into the processor chassis, certain switch, 
jumper, and programmable read-only memory (PROM) 
configurations must be established or verified. 

LOADING 
ERROR LED 

FIRMWARE 
ROM 

SOCKETS FOR 
CUSTOMER PROMS 

A 

TEST POINT 
IFV679-C ONLYI 

MAINTENANCE 

OFF 

CAUTION 

Printed wiring assemblies with red solder 
masks, such as the auto restart loader, 
contain MOS or electrostatic-sensitive 
devices. Exercise extreme care in 
handling to avoid damage. Common 
practices, such as touching a grounded 
surface before handling, inserting in 
antistatic or conductive bags for storage 
or transfer, and repairing only at 
properly equipped and grounded work 
stations, must be strictly followed. 

EQUIPMENT CODE SELECTION 

An equipment code is established by the 4-segment, dual 
in-line package (DIP) switch (SW2) at PWA location Mll, 
figure 30-2. Refer to table 30-3, and configure the switch 
segments to establish the required equipment code. 
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Figure 30-2. Auto Restart Loader Component Locations 
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TABLE 30-3. EQUIPMENT CODE SELECT SWITCH 
(SW2) SETIINGS 

Switch Position (Location Mll} 
Equipment 
Code Sl 52 S3 S4 

0 Off Off Off Off 

1 On Off Off Off 

2 Off On Off Off 

3 On On Off Off 

4 Off Off On Off 

5 On Off On Off 

6t Off On On Off 

7 On On On Off 

8 Off Off. Off On 

9 On Off Off On 

10 (A) Off On Off On 

11 (B} On On Off On 

12 (C} Off Off On On 

13 {O} On Off On On 

14 (E} Off On On On 

15 (F} On On On On 

tNonnal CVBER 18 configuration 
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LOAD STAITING ADDIESS 

The deadstart loading operation can be initiated by an A/Q 
command or a manual switch. The A/Q restart loading 
operation starts from a PROM location specified either by 
the contents of the A register or by the PROM address 
select switch (SNJ) at ?NA location G3 (figure 30-2). The 
eight PROM address select switch segments must be set to 
establish this optional starting address. Refer to figures 
30-2 and 30-3 to determine the required configuration of 
the switch segments. The user PROM addresses start at 
8000 (hexadecimal) and continue to BFFF maximum. The 
8-segment PROM address select switch can derive 256 
(decimal) different module 16 PROM addresses from which 
user programs can be loaded. A switch segment is 
considered on (closed) when the rocker adjacent to the + 
(plus) mark on the switch body is depressed (figure 30-2). 

8 x x 0 

, 0 0 0 0000 

I 7 8 5 4 3 2 1 

MS8 LSB 

USER PROM 
SW3 SEGMENT SETTINGS START 

_ADDRESS 
8 7 8 5 4 3 2 , 

OA OFF OFF OFF OFF ON OFF ON OFF 

22 OFF OFF ON OFF OFF OFF ON OFF 

27 OFF OFF ON OFF OFF ON ON ON 

1830 

Figure 30-3. PROM Address Select Switch (SNJ) 
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WA JUMPERS 

The signal jumper configuration listed in table 30-4 must 
be established on the p.J.JA for operation of the auto restart 
loader in a CYBER 18 system. The jumper terminal 
locations are shown in figure 30-2. 

TABLE 30-4. AUTO RESTART LOADER PWA JUMPERS 

Jumper Configuration 
Signal Name Terminals Location (Standard) 

PUP RESTART El5 - El6 J3 Installed 
ENABLE 

DG CLR ON MR E17 - El8 F6 Installed 

PROG-PROT/ El9 - E20 LS Out 

SM204/ E21 - E22 El4 Out 

DSTTL/ E23 - E22 El4 Installed 

EXTERNAL CLOCKt E24 - E26 HJl Out 

INTERNAL CLOCKt E25 - E26 Jl Installed 

tNot applicable to FV679-C 

DEADSTART DATA PROMS 

The auto restart loader contains one PROM chip at board 
location A3, which contains the controlware. Two IC 
sockets at board locations A4 and AS are provided to 
mount preprogrammed PROM chips, furnished by the 
customer, which contain the deadstart data. If these 
PROMs are provided by the customer, install the chip(s) at 
board location(s) A4 (and AS) (figure 30-2) according to the 
word size defined in table 30-5. .. . 

TABLE 30-5. INCREASED DATA PROM LOCATIONS 

Word Size Socket A4 Socket A5 

512 by 8 82Sl41 Not used 

1024 by 8 82Sl81 Not used 

2048 by 8 82Sl91 Not used 

4096 by 8 82Sl91 82Sl91 

PWA INSERTION 

After all switch, jumper, and PROM selections have been 
determined and properly set, the auto restart loader PWA is 
ready for insertion into the assigned processor A/Q slot. 
Proceed as follows: 

1. Turn the ac power switch to OFF. 

2. Remove the right side panel of the processor cabinet. 

3. Release the two captive latches on the processor 
chassis cover, and remove the cover. 

CAUTION 

The auto restart loader p.J.JA must be 
installed into an A/Q slot only. It also 
must be installed with its components 
facing left. 

4. Carefully insert the board into the selected A/Q slot. 
Make sure that the board is properly aligned in the 
upper and lower chassis guide rails. 

5. Ensure that the board is fully seated within the chassis 
backplane connector by applying firm thumb pressure 
at the upper and lower corners of the front of the 
board. 

6. Replace the chassis cover plate. 

7. Replace the cabinet right side panel. 

8. Turn the ac power switch to ON. 

PADDLE BOARD INSTALLATION 

The auto restart loader paddle board, figure 30-4, is 
installed on the processor backplane over the selected A/Q 
slot backplane pins. The paddle board ·provides the 
connection interface between the auto restart loader and 
the devices external to the processor. Proceed as follows 
to install the paddle board: 

1. Turn the ac power switch to OFF. 

2. Remove the processor side and rear panels. 

3. Attach the paddle board to the selected A/Q slot 
backplane pins. Verify as labeled on the paddle board 
connectors the starting and ending backplane pin 
numbers (1/201 through 102/302) to which the paddle 
board should be securely mated. (Ensure that the 
paddle board is pushed onto the backplane pins as far 
as possible.) 

4. Attach the paddle board J9 connector cable assembly 
by pressing the cable plug labeled MISC into the J9 
connector. Make sure that the short wires are mated 
with J9-l and J9-2. 

5. Install the MC-Sf signal jumoer wire from the ARL 
paddle board J9, pin 6 to the central processing unit 
(CPU) backplane slot K, pin 74. 
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Figure 30-4. Auto Restart Loader Paddle Board 

6. Replace the processor side and rear panels. 

7. Turn the ac power switch to ON. 

"PADDLE BOARD JUMPER.$ 

Additional jumpers must be installed between the auto 
restart loader paddle board, the processor backplane, and 
the processor de power supply. 

The auto restart loader macro-interrupt line and other 
signals (as required) must also be connected to the auto 
restart loader at connector J3 of the paddle board. Refer 
to table 30-6, and install the jumpers and wiring between 
their origins and connector J3 of the paddle board. 

If there are no digital 1/0 devices connected to the auto 
restart loader, the 01/0 loopback cables should be installed 
to avoid unwanted ghost interrupts. Install cable assembly, 
part number 88951950, between Jl and JS and cable 
assembly, part number 96820312, between J2 and J6. 

TABLE 30-6. PADDLE BOARD SIGNAL JUMPERS 

Signal Name Source Destination 

INTERRUPT/ J3-9 CPU backplane slot L 
via the assigned 
macro-interrupt jumper 

DSTTL/ J3-10 Customer equi.pmentt· 

DSCC/ J3-ll Customer equipmentt 

AC FAIL/ J3-13 Processor power supply 
TBl-4 

MC-S/(EXMC/) J9-6 CPU backplan~ slot K 
pin 74 

tThese inputs are provided so nonstandard customer 
equipment can use the auto restart loader 
deadstart capability. 

STALL ALARM PANEL 
The stall alarm panel is bracket-mounted in the cassette 
drive cavity position of the processor cabinet. Connection 
of the stall alarm panel (figure 30-5) to the auto restart 
loader. paddle board is via one signal cable (figure 30-6) 
supplied with the panel. Connection between the stall 
alarm panel and external devices is via a terminal block on 
the rear of the stall alarm panel. Table 30-7 lists the 
connection available for external equipment to interface 
with the stall alarm panel. 
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CENTRAL 
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ENTRY 
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Figure 30-5. Auto Restart Loader and Stall Alarm Panel Signal Cabling 
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Figure 30-6. Stall Alarm Panel Signal Cable 

TABLE 30-7. STALL ALARM PANEL TBOl CONNECTIONS 

Terminal 
NLimber Signal Description 

1 Relay 1 NO Relay 1 nonnally open 

2 

3 

4 

5 

6 

7t 
at 
gtt 

1ott 

contact 

Relay 1 C Relay 1 conmon contact 

Relay 1 NC Relay 1 normally closed 
contact 

Relay 2 NO Relay 2 nonnally open 
contact 

Relay 2 C Relay 2 conmon contact 

Relay 2 NC Relay 2 normally closed 
contact 

+FLDS Field stall positive input 

+FLDS Field stall positive input 

-FLDS Field stall ground input 

-FLDS Field stall ground input 

tpins 7 and 8 are jumpered together internally. 

ttPins 9 and 10 are jumpered together internally. 

30.;.e 

To install the stall alarm panel, proceed as follows: 

1. Remove the front and left aide panels from the CPU 
cabinet. 

2. Open the front panel of the CPU panel. 

3. Remove the blank panel from the cassette drive cavity 
(two screws end nuts on each side). (See figure 30-7 .) 

4. Install the stall alarm panel from the front and secure 
each side with the l!Crews and nuts removed in step 3. 

5. Connect the stall alarm panel signal cable assembly 
(figure 30-6) A end to J7 of the auto restart loader 
paddle board, as shown in figure 30-5. 

6. Route the signal cable into, and back out of, the cable 
entry panel (figure 30-5), forming a loop with the box. 
Using one of the cable entry panel U-bolts, ground the 
cable. More than one cable .may be grounded. by a 
single U-bolt. Continue to route the cable through the 
cabinet interior up the right side (as viewed from the 
front) of the front panel to the stall alarm. 

7. Connect the B end of the cable assembly to JOl of the 
stall alarm panel. 
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Figure 30-7. Stall Alarm Panel Signal Cabling 

4. Install the interrupt cable as follows: 

NOTE 

Route the interrupt cable the same as the 
stall alarm panel cable. · Access to TBOl 
(figure 30-5) is obtained by removing the 
two top-mounting screws of the stall 
alarm panel, and tilting the panel forward. 

a. Paddle board: 

• Wlite to J3 pin 11 

• Drain/Black to J2 pin 14 

b. Stall Alarm panel: 

• White to stall relay input normally open (TBOl 
pin 4) 

• Drain/Black to stall relay input common 
(TBOl pin 5) 

9. As shown in figure 30-5 and 30-6, secure the stall 
alarm signal and interrupt cables to the cabinet with 
two cable ties. 

96768360 AE 

10. The user may connect any user-supplied external 
alarm devices to the stall alarm panel terminal block 
according to table 30-8. 

TABLE 30-8. DIGITAL I/O DEVICE CONNECTIONS 

Control 
Connector Byte Mode Word Mode Signals 

Jl Byte 0 Word 0 LSBt Not used in 
word mode 

J2 Byte 1 Word 0 MSB~ 
JS Byte 2 Word 1 LSB Not used in 

word mode 

J6 Byte 3 Word 1 MSB 

tLSB = least significant byte 

itMSB = most significant byte 
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11. Replace the front and left side panels on the CPU 
cabinet. 

12. Close the front panel 

CAUTION 

Ensure the stall alarm cable and interrupt 
cable are free of snag, curl, or mesh when 
closing the front panel. 

DIGIT AL 1/0 DEVICES 
If digital 1/0 devices are to be controlled by the auto 
restart loader, the device signal cables are connected to 
paddle board comectors Jl, J2, J5, and J6 {figure 30-4). 
The signal cables to the digital 1/0 devices are not supplied 
with the auto restart loader. Refer to tables 30-8 and 30-9 
for specific connector Information as required. 

To connect the digital 1/0 device signal cable(s), proceed 
as follows: 

1. Attach the signal cable to the appropriate connector 
of the auto restart loader paddle board. Refer to 
figures 30-1 and 30-5, and to tables 30-8 and 30-9. 

2. Route the cable{s) through the processor cable entry 
panel and out the rear of the processor cabinet to the 
appropriate connector for the 1/0 device. (Refer to 
the applicable hardware maintenance manual for 

. installing the 1/0 device.) 

3. All signal cable shield braids must be grounded at the 
processor cable entry panel using LI-bolts or as shown 
in the grounding detail of figure 30-5. 

4. Accomplish suitable signal cable shield braid grounding 
at the 1/0 device. 

5. Replace all panels removed to accomplish installation 
of the auto restart loader and associated equipment. 

30-10 

TABLE 30-9. PIN LIST OF DIGITAL I/0 
CONNECT<RS Jl, J2, JS, AND J6 

Pin Signal 
Nunt>ers Namet Data Bit 

1 DBnO LSB 

2 DBnl LSB 

3 DBn2 LSB 

4 DBn3 LSB 

5 DBn4 LSB 

6 DBnS LSB 

7 DBn6 LSB 

8 DBn7 MSB 

9 REQn/ Request 

10 RSTn/ Reset 

11 RESPn/ Response 

12,13,14 GND Ground 

tn = byte number 0-3 

DIAGNOSTIC TE$TING 
Perform the manual operating and diagnostic checks 
according to the diagnostic decision logic tables {DDL Ts) 
described In the applicable subsystem hardware 
maintenance manual. 

NOTE 

The diagnostic tests and routines 
described in the subsystem hardware 
maintenance manual can be performed 
only after the processor, console display, 
and flexible disk drive or tape cassette 
(diagnostic load · device) installations 
have been completed. 
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DISPLAY TERMINAL (CC628) 31 

m•g I P+· 49 1 

For infollllation on parts and equipment, crating, 
uncrating, inspection, and power requirements of the 

I CC628 display tellllinal, ref er to the 722-10 (CC628) 
Display Terminal Operators Guide/Installation Instructions 

I Manual and the 722-10 (CC628) Display Terminal Hardware 
Maintenance Manual (Site Information). 

POWER CABLING 

Ref er to section 6 for location and manner of connecting 
the input power cord of the CC628 display terminal. 

SIGNAL CABLING 

Ref er to section 6 for installation of the signal cable. 

SWITCH/ JUMPER VERIFICATION 

INTERNAL CONTROLS 

I Refer to the 722-10 (CC628) Display Terminal Reference 
Manual and the 722-10 (CC628) Display Terminal Hardware 
Maintenance Manual for normal operating conditions of the 
internal controls of the CC628 display terminal. 

EXTERNAL @NTROLS 

The CC628 display terminal has external controls located 
behind the operator access door (to the right of the 

96768360 AR 
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display screen), on and below the keyboard, and on the base 
of the terminal. 

fH 

Figure 31-1 shows the controls located behind the operator 
access door. Verify that the data rate select and mode 
select switches comply with the normal operating settings 
illustrated. (After changing any of the mode select 
switches, MANUAL RELEASE must be pressed.) Refer to 
the 722-10 (CC628) Display Terminal Reference Manual· for I 
instructions on setting these switches. 

Figure 31-2 shows the controls located on and below .the 
keyboard. Refer to the 722-10 (CC628) Display Terminal I 
Reference Manual for information on these controls. 

Figure 31-3 shows the controls on the base of the 
terminal. Refer to the 722-10 (CC628) Display Terminal I 
Reference Manual for information on these controls. 

110-TTY CONTROLLER BAUD RATE: 
SELECT SWITCHES 

·Refer to section 6 for the normal operating settings of the 
switches on the 1/0-TTY controller. 

DIAGNOSTIC TESTING 

Refer to the 722-10 (CC628) Display Terminal Reference I 
Manual and the 722-10 (CC628) Display Terminal Hardware 
Maintenance Manual for diagnostic self-test routines of the 
CC628 display terminal. 
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31-2 

tNORMAL OPERATING POSITION 

2416 

OPERATOR 
ACCESS DOOR 

Figure 31-1. CC628 Display Terminal External Controls, Operator Access Door 
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Figure Jl-2. CC628 Display Terminal Power On/Off Switch and Keyboard Indicators 

--------------------

•1• 

Figure Jl-J. CC628 Display Terminal (Bottom View) 

221DV 

120 y ffi 240 y 

VOLTAGE 
SELECT 

31-3 



/ 



1/0 EXPANSION SUBSYSTEM 32 

GENERAL 

The 1/0 expansion subsystem consists of the following 
major assemblies: 

Item 

l 

2 

J 

4 

96768360 AE 

~ 

1 

1 

l 

1 

Name 

1/0 Expansion Unit (CWllB) 

A/Q Extender (A T314) 

OMA Extender (BU272) 

Dual Mode Access (AU115) 

These assemblies may be arranged in a variety of 
configurations, including A/Q iine expansion for a single 
processor system and A/Q line expansion for a dual 
processor system. A/Q and OMA expansion for a single or 
dual processor system is accomplished by" addition of the 
OMA extender to the A/Q expansion configuration. In all 
configurations, the equipment includes interface cables to 
facilitate system integration. 

v.tien dual processor system capability is required, the dual 
mode access and duplicate quantities of the A/Q and OMA 
extenders are required. 

Refer to the 1/0 
Reference/Maintenance 
checkout procedures. 

Expansion 
Manual 

Subsystem Hardware 
for installation and 
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