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PREFACE 

This document is a compilation of Word Processing Newsletters (WPNL's) 72, 
72.l, 72.2, and 72.3. WPNL 72 serves as a base document containing all 
updated information originally issued through WPNL's 72.l, 72.2, and 72.3. 
The purpose of this document is to provide the Wang-trained Customer Engineer 
(CE) with preliminary installation and setup information for the OIS 125/130 • 

Second Edit ion (October 1984) 

This reprint of WPNL 729-0658 is identified by a new converted document number 
(741-0658) and obsoletes the following: 729-0658, 729-0658-1, 729-0658-2, and 
729-0658-3. The material in this document may only be used for the purpose 
stated in the Preface. Updates and/or changes to this document will be issued 
as Publications Update Bulletins (PUB's) or subsequent editions. 

This document is the property of Wang Laboratories, Inc, All information 
contained herein is considered company proprietary, and its use is restricted 
solely for the purpose of assisting the Wang-trained CE in servicing this Wang 
product. Reproduction of all or any part of this document is prohibited 
without the prior consent of Wang Laboratories, Inc. 

©copyright WANG Labs., Inc. 1984 
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CUSTOMER ENGINEERING 

• WORD PROCESSll& IEWSLETTER NO. 72 
CONFORM/EXECUTE OFFICE INFORMATION SYSTEM 130 

INFORMATION ONLY 
NECESSARY FOR INSTALLATION MAY 15, 1979 

• 

OIS 130 

PRELIMINARY INSTALLATION INFORMATION 

This Newsletter contains the following information: 

SECTION I. 

SECTION II. 

SECTION III. 

SECTION IV. 

APPENDICES. 

General information, installation, 
configuration, inspection, checkout, 
etc, concerning the ors 125/130 • 

How to upgrade to OIS 130. 

Installation of disk operating 

system software - including a 

glossary of terms and representa ... ive 

CRT representations. 

General theory of operation for t 1 · 

Master Memory PCB - 210-7511-2A :•ci 

differences between the old (73~7) 

and new (7547) printer memory boards. 

A. Memory PCB Schematics 

B. Bill of Material 

C. Engineering Change Notices 

D. Blook Diagram For The New Memory Boards 
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SECTION I - GENERAL INFORMATION 

1.1 GENERAL ~YSTEM DESCRIPTION 

The OIS 130 consists of a single maste~, (similar to the system 30 

Master); however the OIS 130 has the option of having one or two HAWK ciisk 

drives and one or two floppy drives. The OIS 130 has a maximum of 14* 

channels (workstations, printers, OCR, typesetter, Image printer ••• etc.). 

The physical size of the OIS 130 is the same as the system 30 except for 

the option of having two disk drives. Standard software features include 

a Mathematic Support Package, System Security, and Sort; therefore making 

the OIS capable of meeting all types of business requirements. 

The OIS 130 has a greater off line storage capacity, more on-line 

memory and is operated as a disk operating system with data base. The OIS 

130 is not only a word processing system but also has a basic programming 

capacity. Additionally the OIS 130 possesses the ability of high speed 

document transfers between disks. 

1.2 OPERATING SYSTEM 

Each disk platter has its own identity in the form of a volume name. 

e.g., The HAWK has two platters, one fixed and one removable. The fixed 

platter has a certain volume name (up to a characters) and the removable 

platter has another volume name (up to 8 characters). The floppy diskette 

also have their own volume name. 

The system can have a maximum of 53 different libraries with each 

library having a maximum of 9999 document numbers. 

Therefore, if two system document identities are compared, t.bey would 

appear as shown below: 

System 30 )lllio 0001A = document #. 

System 130 ---------11~ DILIP:DOCUMENT.A.00.01 

Tl f' Volume Node Library Document # 

I - Channel one is temporarily reserved for system debug station. 
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1.3 COPY/DELETE DOCUMENTS 

System 30 Each document to be copied or deleted must be 

individually selected. 

NOTE 

System 30 possesses "Batch Filing"; therefore, delete is 

permitted. 

System 130 To copy or delete a complete volume (many 

libraries), either a complete library (many 

documents) or a single document may be selected. 

1.4 TYPICAL MODEL NUMBERS 

CONFIGURATION ( s) MODEL NUMBERS 

Master CPU ors 130 ••••••••••••••• 6530 
Serial Workstation ••••••••••••••• 5526A or 5536-2 (32K Memory PCB) 1 

Printers or BLACK BOX •••••••••••• 6581 

1.5 BASIC ors 130 SYSTEM CONFIGURATION 

5531-2 (16K Memory PCB) 
5521 
6581W 
6581WC 

The basic system consists of one Master CPU with one or two floppy 

disk drives (refer to page 3-3) and one or two HAWK disk drives along with 

workstations and printers. 

1.6 SYSTEM PHYSICAL CHARACTERISTICS AND OPERATING SPECIFICATIONS 

A. MASTER CPU WITH ONE OR TWO FLOPPY DRIVES 

Height ........................ . 
Depth ••.•••••••••••••••.•••.••• 

12.00" (30.5cm) 
21.4" (54.36cm) 

*Horizontal Scroll, Math-Pack, and sort are standard 
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Height •••.•••••••.•••..•••.•..• 

Depth ..•...••.•.•....•.....•... 

Width •.....•••...•.•...•••.•... 

Weight ....•••••..•••••...•.•..• 

Fuse Size ..................... . 

Power 10 Meg • ••••••••••••••.•••• 

Power Master and Diskette ••••••• 

Diskette Capacity •••••••••••••• 

Operating Environment ••••.••••• 

20% to 80% relative humidity 

Recommended Relative Humidity ,, 

B. WORKSTATION (5526A and 5536-2) 

Height ••..••••.••••.••••••••.•. 

Depth .......................... 
Width ••••.•••••.•••••.•••••••.• 

Weight ••••••••••••••••••••••••• 

Display Size ••••••••••••••••••• 

Display Character Size ••• Height 

Width 
Display Capacity 

Display Controls 
............... 
............... 

Keyboard ••••••••••••••••••••••• 

4 cursor control keys 

21 special operations keys 

Fuse Size •••••••••••••••••••••• 

c. PRINTERS 

12.00" (30.5cm) 

21.4" (54.36cm) 

15.96" (40.54cm) 

72.5 lbs (43.9g) 

slo-blo - 3A, 115VAC 

1.5A, 230VAC 

310 Watts/1050 BTU 

250 watts (max)/850 BTU 

300,000 Characters 

50°F to 90°F (10°C to 32°C) 

35% to 65% 

13.5" (34.3cm) 

20.5" (52cm) 

19.75"(50.2cm) 

54 lb (24.5 kg) 

12" (30.5 cm) diagonal 

0 • 16" ( 04 1 cm) 

0.09" (0.23 cm) 

24 lines, Bo characters/line 

Contrast and brightness 

Standard typewriter keys 

Slo - Blo 

3A, 115VAC, 

1. 5A, 230VAC 

All printers used on the OIS 130 are standard devices; however, a 7547 

PCB (16K memory) is required for operation on the OIS 130. Refer to 

the individual manual for the printer being used on the System. 
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1.7 INCOMING INSPECTION 

For the basic incoming inspection p~ocedure refer to the System 30 

Maintenance Manual 03-0034-P1 pages 2-2 through half of page 2-7. 

1.8 SYSTEM CHECKOUT 

Use the procedures contained in the 928 Fiald Level Maintenance Guide 

#3 (03-0075) for basic system checkout. The FLMG covers all units used in 

the OIS 130 System. 

1.9 CABLE CONNECTIONS 

If the system only has one disk drive (Hawk}, then only one regular 

disk cable (Part 11220-0108-3 or I~} is r:eeded. One end of the cable has 

finger boards and the other end has a winche3ter connector with terminator. 

Plug the winchester connector to the back of the disk drive on the 

winchester I/O board (located at the rear of the HAWK DRIVE} and connect the 

finger boards to the rear of the master CPU. 

If the system has two disk drives (Hawk), then two disk cables (Part 

No.•s 220-0187-1 and 220-0226) are required. One cable has finger boards at 

one end and the other end has a winchester connector without terminator. 

The second cable has a winchester connector at each end (one end without 

terminator and the other end with a terminator}. 
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1.10 SYSTEM CONFIGURATION 

Master CPU •.••••••••••••••••••••• 48K of Memory mini.mum 

Workstation ••••••••••••••.•••..•• 32K of Memory minimum 

Archiving W/S ••••••••••••••••.••• 48K of Memory minimum 

Printers ........................ . 16K of Memory minimum 

Disk Drive (Hawk) •••••••••••••••• One or two Disk Drives 

A. SYSTEl1 WITH ONE DISK DRIVE 

Power Requirement at the CPU site: 

a. One 20-Amp dedicated line with one duplex plug (with 

Master CPU table). 

b. One 20-Amp dedicated line with two duplex pl•1gs (without 

Master CPU table). 

System Configuration, single drive: 

D .. 
WORKSTATION 

FIGURE A 

PART #220-0108-3 
OR 

220-0108-4 

DISK 
DRIVE #1 

(REAR VIEW) 

POWER CABLE 

SYSTEM CONFIGURATION - SINGLE HAWK DRIVE 
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B. SYSTEM WITH TWO DRIVES: 

Power Requirement at the CPU site: 

One 20-Amp dedicated line with two duplex plugs (with/or 

without Master CPU table). 

System Configuration, two drives: 

DATA LINK CABLE 

D .. 
WORKSTATION 

MASTER 
CPU 

(REAR VIEW) 

FIGURE B 

220-0187-1 

DISK 
DRIVE 112 

(REAR VIEW) 

SYSTEM CONFIGURATION - DUAL HAWK DRIVES 
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GENERAL DESCRIPTION OF THE OIS 125 

The OIS 125 system is the smallest of the Office Information systems. 

It consists of a 48K memory, an 8080 Master Microprocessor, 32K memory 

workstations, and a 5 MByte sealed system disk drive. It has the option 

of an additional 5 MByte Disk Drive (Also known as Archive Drive on OIS 

systems), however there is a maximum of only one optinal 5 MByte Disk 

Drive per system. The OIS system 125 can have a maximum of 14 peri­

pherals (any combination of printers or workstations.) The Disk Drives 

are not connected to the I/O ports of the OIS Master and therefore do not 

use a port which could be used for a potential peripheral. 

The optional disk drive has two volumes each with a 2.5 MByte 

capacity. One 2.5 MByte is a fixed disk and the other is a 2.5M Byte 

removable disk cartridge which is also used as the archiving disk. 

The system disk drive (non-removable) also has two volumes each with 

a 2.5M Byte capacity • 

The P.C. Boards used in the OIS 125 Master CPU are the same as those 

used in the OIS 130 Master CPU. 

The number and function of these boards is as follows: 

210-7511-2A 

210-7202A 

210-7214-2A 

210-7203 

210-7206 

220-0108-3/-4 

220-0226 

220-0187-1 

Master Memory 48K 

CPU 

Datalink 

Disk Controller 

P.S. Regulator 

Disk Cable Assembly -- for one disk drive 

Disk Cable Assembly 

Disk Cable Assembly 

for two disk drives 

for two disk drives 

The basic configuration of the OIS 125 is the same as the OIS 130 

system. 
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POTENTIAL PROBLEM AREA 

When using the Archiving Workstation on OIS 125/130, if more than 

42 documents are archived to the diskette, the archive diskette will 

not function properly. 

RESOLUTION FOR POTENTIAL PROBLEM AREA 

By using the special utility, select "File ZAP" program and "ZAP" 

the file name as follows: 

WPSCRT.OBJECT (File Name) 

EXECUTE 

Go to Sector 64, Byte A1 

Change Byte A1 from F6 to FC & "ZAP" 

If the archive diskette has already been damaged, take it to a WPS 

System 20, 25 or 30 and recover the document using normal WPS document 

recovery procedures. 
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SECTION II - UPGRADING TO AN OIS 130 

2.1 UPGRADING THE W.P. 30 TO AN OIS 30 (WITH ONE DISK DRIVE) 

A. MASTER: 

a. Upgrade Data Link Board 7214-lA to 7214-2A or order a new 
7214-2A. (Refer to Appendix C, ECN's 10312 and 10901). 

b. Increase the memory capacity by replacing Memory Board 7201A 
(16K) with 7511-2A (48K). 

c. On the CPU Board, set switches as follows: 

Switches 1 - 6 (OFF) 

Switch 7 

Switch 8 

B. WORKSTATION: 

ON for systems with BASIC Compiler 
OFF for syste~s without BASIC Compiler to prohibit 
loading BASIC COMPILER Option 

ON for ors 130 
OFF for ors 125 

,/ 

a. Replace either the 16K Memory Board (7226A) or the 24K Memory 
Board (7236A) with a 32K Memory Board (7236-lA) . 

b. Upgrade the Data Link Board to Dev ice Type 115 as follows: 

WORKSTATION HARDWARE SETTINGS - FOR DIFFERENT DEVICE TYPES 

Different Device Type on W/S (5526 or 5526A Model #'s). 

Device type #1 (All W.P. 20, 25, 30 NO OIS Systems). 

L33-3 connect to +5V thru pullup resistor. 

L33-6 connect to +OV. 

L33-10 connect to +OV. 

L33-13 connect to +OV. 

(This is typical W/S with no horizontal scroll.) 
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WORKSTATION HARDWARE SWITCH SETTINGS - CONT'D 

Device type #2 (all W.P. 20, 25, 30 NO OIS Systems). 

L33-3 connect to z..OV. 

L33-6 connect to +5V thru pullup resistor. 

L33-10 connect to +OV. 

L33-13 connect to +OV. 

(This is typical W/S with horizontal scroll.) 

Device type #5 (ONLY FOR OIS SYSTEMS). 

L33-3 connect to +5V thru pullup resistor. 

L33-6 connect to +OV. 

L33-10 connect to +5V thru pullup renistor. 

L33-13 connect to +OV. 

This is typical 32K W/S with horizontal scroll. 
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C. PRINTER 

Replace the 7347A Memory Board (12K) with a 7547A (16K) Memory 

Board. 

D. INSTALLATION/PRELIMINARY CHECKS 

Install the upgrade system in the same manner as a W.P. System 
30. (The cable connections are as shown in Figure A) 

NOTE: 

Only energize t,he unit being checked i.e., 

If checking the voltage on the CPU, only 

energize the CPU. 

a. Energizing each unit in turn, check the voltage of the 

following: (Refer to Field Level Maintenance Guide No. No. 3, 

03-0075 and the below listed pages) 

Pagel Unit 

2-3 to 2-6 MASTER CPU 

3-20 to 3-22 WORKSTATIONS 

4-3, 4-5 & 4-7 PRINTERS 

b. Engergize the complete system and perform the necessary 

diagnostics. (Use Diagnostic Disk 702-000SB Rev. E13.2, for 

system checkout) 

NOTE 

REV. E13.2 will check a 32K Workstation, a 48K Master, and a 
16K Printer. 
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2.2 HOW TO UPGRADE A W.P. 30 TO AN OIS 130 WITH TWO DRIVES 

Follow the procedures for upgrading and installation with one 

drive. (The cable connections are as shown in Figure B) 

A. WINCHESTER I/O BOARD - SWITCH NO. 1 

a. First Drive, Winchester I/O Board-Switch #1. Configure 

as follows: 

NOTE: 

Location of switch is in accordance with Figure D. 

ON S1 0 FF 

5 x 
4 x 
3 x 
2 x FIRST DRIVE 

x SWITCH 111. 

b. Dual Drive, Winchester I/O Board-Switch #1. Configure as 

follows: 

NOTE: 

Location of switch is in accordance 

with Figure D. 

ON S1 OFF 

5 x 
4 x 
3 x 

x 2 

x 

2-5 
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WINCHESTER I/O BOARD 

0 s 0 
F N 1 li 

5 ex: 
~ INDICATES SWITCH POSITION 4 ~ 

3 ~ 
2 ~ 

~ 1 

0 (g g) 0 1 
FIRST DRIVE 

0 [g g) 0 
CONFIGURATION 

§1 

DoooDo~ 
8DDDDDo 

000000 

FIGURE D. REAR I/O BOARD - (S1 LOCATION) 
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SECTION III - INSTALLATION OF DISK OPERATING SYSTEM SOFTWARE 

3.1 INTRODUCTION 

The complete installation of a functioning Disk Operating System 

on a WANG 100 Series Word Processing System is carried out in 

three steps: 

Initialization of a System Disk 

Configuration of the System 

Installation of Software Packages 

The initialization step involves the formatting (and possible 

surface· analysis of the system disk), the initialization of the 

DOS catalog on the disk, and the copying of master and slave 

software onto the disk. The configuration operation involves the 

specification of the hardware configuration of the particular 
system. 

The operating system itself is distributed on a single floppy 

diskette called a "STARTER" system. This is a regular DOS system 

disk with the special "System Generation" package included. This 

disk may be IPLed directly and used to generate system disks on 

any type disk on any 100 Series Model hardware. It may also be 

used to configure or reconfigure a system disk, to update 

operating system software on an existing system disk. 

Once a system disk has been generated and configured using the 

"STARTER" diskette, it may itself be IPLed. This newly-generated 

system contains only the bare DOS software: Menus and Control 

Functions. 

Each software package is distributed on a separate floppy file 

diskette, the volume name of which corresponds with the order 
number (part number) for that particular package • 
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3.2 GLOSSARY OF TERMS 

Listed below are terms that will be found throughout the 

installation procedure. A brief description of each and an 

explanation of the type of information required is given. 

A. VOLUME NAME - A volume is an independent physical storage 

unit such as a diskette or disk cartridge. The Volume Name 

is assigned to the disk when it is installed to provide the 

user with a means of identifying that specific disk. Once a 

diskette or disk cartridge has been assigned a Volume Name, 

it can be mounted in any available disk drive and accessed 

by name without reference to the disk unit itself. 

B. 

c. 

DISK TYPE 

Floppy 

Hawk-5 

Hawk-2 

DRIVE ADDRESS 

02 

04 

06 

DESCRIPTION 

Second floppy drive 

Fixed disk (5 Meg.) 

Fixed disk (2.5 Meg) 

PASSWORD: A password may be assigned to a disk when it is 

initialized. When a password has been assigned to a disk, 

it must be known from then on if the disk is to be 

re-initialized. There is a way, however, of obtaining the 

password through a utility called Password Displayer. 

D. VAU. (Volume Allocation Unit): The sectors per VAU 

parameter specifies the number of sectors which are to be 

allocated to a file at a time. This is usually specified as 

8 for Floppy diskettes and Hawk disk cartridges. However, 

this may vary depending on the system application. If the 

VAU is 8, then the files on the system will contain blocks 

of 8 sectors and there is the possibility that some sectors 

in the file will not be used. 
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E. CONFIGURING THE SYSTEM: The parameters which comprise the 

system configuration are: 

Number of disk drives attached to a system (of each type). 

Number of devices attached to system. 

Number of devices which are experimental. 

Size of Master Memory. 

Master Debugging Level. 

a. Number of Disk Units 

This is actually broken down into two fields as shown by 1 
and 2 below: 

1) Number of Floppy Drives 

NOTE 

The drive which is plugged into the System's 

slot on the Master CPU i:J drive address 01 and 

the drive plugged into the Archive Slot on the 

Master CPU is drive address 02. 

This is a one-digit number which tells the number of 

floppy drives supported by the master. It may be O, 

or 2. If there is one drive, it must be at drive 

address 01. If there are two they must be at addresses 
01 and 02. 

NOTE 

System 130 will only have one floppy drive • 
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2) Number of Hawk Units 

This is restricted to a one-digit number which tells 

the number of Hawk drives which are supported by the 

master. It may be 0 through 2. Note that each Hawk 

Disk Unit contains two Hawk Drives (fixed and 

removable). The following table gives the implicit 

drive addresses for each setting of this parameter: 

Drive Unit 

0 

Drive Addresses 

No Drive 

Comment 

N/A 

1 

2 

04, 84 

04 , 84 , OB , 88 

NOTE 

04:Fixed Disk of Drive #1 

84:Removable Disk of Drive #1 

ud:Fixed Disk of Drive #2 

BB:Removable Disk of Drive #2 

The OIS System 130 can have one or two disk drive 

units. e.g., If the system has only one disk drive 

unit then the number of the HAWK Unit is 1. If 

the system has two disk drive units the number of 

the HAWK Unit is 2. 

c·. Number of Devices 

Number of Devices is restricted to a two-digit decimal 

number which indicates the number of slaves which is 

supported by the system. It may take on a value of 1 to 

14. The unit numbers of the supported slaves must be 1 

to N or 2 to N+l (where N is the value entered) 

depending on the setting of the Debug Level parameter. 

d. Number of Experimental Devices 

Number of Experimental Devices is restricted to a 

two-digit number which must be between 0 and the Number 

of Devices selected in para. (c.) above. 
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NOTE: 

• 

Regardless of the total number of Devices, (Experimental 

and Non-experimental), the Experimental Devices will 

always occupy tl~e highest numbered channels (PORTS) • 

EXAMPLE: Number of Devices in para. (c.) Value = 14 

The number of Experimental Devices is specified by N 

slaves (where N is the value entered). For example, if 

N = 5, then channels 10-14 ~ill be considered 

Experimental Devices as opposed to all the remaining (9) 
Devices. 

Experimental mode means two things: 

1) The slave is not IPL'ed automatically when it goes 

into the parity state or has an unrecoverable 

data-link error; it is only IPL'ed when the 

software running in it requests a TERMINATE 

operation or when it is powered-on • 

2) The slave is IPLed by loading the file name "DOS 

STARTnn" (where nn is the ~ numoer of the slave) 

if that file exists on the system disk. If the 

file does not exist, the slave is loaded in the 

same way as non-experimental slaves. This "DOS 

STARTnn" file is used for W.P. default Workstation 
option. See NOTE. 

If the W.P. default Workstation option is to be used, 

the Workstation ~ be connected to one of the 

experimental channels as described above • 
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e. Size of Master Memory 

This field is a two-digit hexadecimal number which 

specifies the number of pages of master memory which are 

to be.used by the master software. It must be within 

the range of 50-FF. 

e.g. 48K - CO (for OIS -125/130) 

f. Master Debug Level 

This is a one-digit number which may take on the value 

o, 1 or 2. It indicates the residency and disposition 

of the master debugger. The three allow&ble settings 

have the following meaning: 

0 = The master debugger is not kept resident while the 

operating system is running. The master memory 

which is normally occupied by it, is used for 

system buffers and control blocks. 

1 = The master debugger is kept resident and may be 

started at any time by either a hardware interrupt 

or by striking the EXECUTE key on the "Master 

Debugger Workstation". 

2 = The master debugger is kept resident and is started 

upon IPL of the master before the operating system 

itself gets control. After the system is given 

control from the debugger, the debugger may be 

restarted at any time as above. 

Whenever the debug state is set to 1 or 2, the master software 

assumes that the slaye attached to data-link channel 1 is a 

workstation of some kind and is to be dedicated to the debugger. 

Thus, the operating system treats channel 1 as if it does not 

exist. 
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F. INSTALL SOFTWARE PACKAGES 

Unlike the previous operations, software-package installation is 

not performed with the STARTER system. It is done under control 

of the system on which the package is being installed. Each 

software package is distributed on a separate floppy diskette. 

The diskette contains all files and control information needed to 

install the package on a system disk • 
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G, QUEUE CONTROL: 

Found in the Control Functions Menu, is the printer device number 

the print request is being sent to. 

H. SLAVE CONTROL: 

Found on the Control Functions Menu, refers to the state of 

activity of all the slaves on each channel of the Master C.P.U., 

such as "RUNNING", "POWER OFF" or "IDLE". 

I. DISK CONTROL: 

Found on the Control Functions Menu, refers to the state of 

activity of all the drives attached to master CPU such as "IN 

USE", "MOUNTED, NOT IN USE" or "UNLABELLED VOLUME". 

J. MESSAGE CONTROL: 

Found on the Control Functions Menu, you can send or receive 

message to or from any W/S on the system. 

K. BATCH PROCESSING: 

Found on the Control Functions Menu.(Not available at present time) 

L. INSTALL SOFTWARE PACKAGE: 

Found on the Control Func~ions Menu; allows the user to install 

the different software packages. 
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NOTE 

THE FOLLOWING REPRESENTATIVE TWENTY CRT 
SCREENS OF INFORMATION ARE DIVIDED INTO 
THE FOLLOWING CATEGORIES 

o SCREENS 1 THROUGH 9 INITIALIZING THE SYSTEM DISK 

o SCREENS 9A THROUGH 13A CONFIGURING THE SYSTEM 

o SCREENS 14 THROUGH 20 INSTALLING THE SOFTWARE PACKAGE 
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3.3 CRT SCREEN REPRESENTATIONS - SOFTWARE LOADING 

SYSTEM 130 

A. DISK INTIALIZATION 

Insert the STARTER diskette into archive drive (Floppy 

Drive) with the Utility Load Transfer Switch (ULTS) located 

on the front of the MCPU in the Floppy (UP) position. Press 

the RED reset button. The following menu will appear on the 
Workstation (screen 1). 

NOTE: 
DO NOT follow the Prompts on the illustrated CRT screen 

displays. During the execution of the procedures, the operator 
is directed to press certain keys. This PROMPT, however, is also 
on the screen presentation. The operator must, therefore, fill 
in the screen with the requested information or select the 
appropriate item and only perform the PROMPTS outside the CRT 
screens. 

Release 3.3 System "STARTER" 

WANG 928 

Disk Operating System 

I N I T I A L P R 0 G R A M L 0 A D P R 0 C E D U R E 

Enter Date: mm/dd/yy 

Enter time: hh:mm 

PRESS EXECUTE OR CANCEL 

SCREEN 1 

(Ignore Prompts on CRT screen) 

3-10 

• 

• 

• 



• 

• 

• 

A. 

CRT SCREEN REPRESENTATIONS - SOFTWARE LOADING 

SYSTEM 130 

DISK INTIALIZATION 

Insert the STARTER diskette into archive drive (Floppy 

Drive) with the Utility Load Transfer Switch (ULTS) located 

on the front of the MCPU in the Floppy (UP) position. Press 

the RED reset button. The following menu will appear on the 

Workstation (screen 1). 

NOTE: 
DO NOT follow the Prompts on the illustrated CRT screen 

displays. During the execution of the procedures, the operator 
is directed to press certain keys. This PROMPT, however, is also 
on the screen presentation. The operator must, therefore, fill 
in the screen with the requested information or select the 
appropriate item and only perform the PROMPTS outside the CRT 
S""reens • 

Release 3.3 System "STARTER" 

WANG 928 

Disk Operating System 

I N I T I A L P R 0 G R A M L 0 A D P R 0 C E D U R E 

Enter Date: mm/dd/yy 

Enter time: hh:mm 

PRESS EXECUTE OR CANCEL 

SCREEN 1 

(Ignore Prompts on CRT screen) 
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Enter DATE and TIME 

To start the procedure press the EXECUTE key. To terminate the 

procedure press the CANCEL key. 

If the EXECUTE key is pressed, the screen will appear as follows 

(Screen 2):. 

12/03179 

Unit 4 

NOTE 

Refer to Screen 2. 

o The definition of 11Unit 411 is as follows: 

This particular Workstation is connected 

to Channel 4. i.e., if it was connected to 

Channel 3 it would reflect Unit 3 on Screen 2. 

o The definition of "Type 501" is as follows: 

The 5 stands for device number 5 and the number 

01 stands for the telecommunications option. If 

there was no telecommunications option the number 

would be reflected as 500; therefore "Type 500". 

Wang Distributed System 10:57:XX 

D I S K 0 P E R A T I N G S Y S T E M TYPE 501 

Release 3.3 System is "STARTER" 

Press EXECUTE to 

Select Indicated Choice 

~·_System Generation Control Functions 

SCREEN 2 

(Ignore PROMPTS on CRT screen) 

Select the System Generation and press the EXECUTE key. 

screen will appear as follows (Screen 3): 
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Office Information System-System Generation 

S Y S G E N F U N C T I 0 N S E L E C T I 0 N 

Select Function and Disk Type 

Press EXECUTE or CANCEL 

Initialize System Disk 
Update System software 

Configure System 

SCREEN 3 

Hawk-5 
Hawk-2 

(Ignore PROMPTS on CRT screen) 

Select "Initialize System Disk"; press RETURN key and you will 

notice that the cursor moves to the right. Select the appropriate 

disk drive with the space bar. 

NOTE 

Select Hawk-5 for OIS 130 

Select Hawk-2 for OIS 125 

Select Hawk-5 by moving the cursor to the "Hawk-5" selection 

point by use of the space bar. 

After making the proper selection, press the EXECUTE key. 

Screen 4 or Screen 4A will appear • 

3-13 



Office Information Systems-System Generation 

I N I T I A L I Z E S Y S T E M D I S K 

Fill in All Fields 

Press EXECUTE or CANCEL 

Initialize Hawk-5 Disk on Drive 04 
Formatting is Required. 

New Volume Name: 

New Password: 

New Sectors Per Value: 

SCREEN 4 

(Ignore PROMPTS on CRT screen) 

Fill in the appropriate information: 

e .. g. Add "VOL1" to "New Volume Name 
Add new Password (lower case "vol1 11 ) 

Add desired VAU to "New Sectors Per VAU" 
(Recommended Sectors per VAU is 11811 for HAWK Drives 

Press the RETURN key after each insertion. 

Press the EXECUTE key and screen 5 will appear. (Ignore screens 
4A and 4B) 

Office Information Systems-System Generation 

INITIALIZE SYSTEM DISK 

Press EXECUTE to continue 
or CANCEL for previous menu 

VOLUME XX on Drive 04 

PASSWORD Required ~ 

SCREEN 4A 

(Ignore screen PROMPTS) 
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If operator does not know the PASSWORD, then by the use of 

Password Displayer Utility, the Password can be obtained • 

WANG's manufacturing and shipping department uses VOLUME NAME 

upper case (VOL1) and PASSWORD lower case (vol1) when 

initializing all system disks prior to shipment. 

Press EXECUTE key after entering PASSWORD. 

Screen will appear as follows: 

Office Information System-System Generation 

I N I T I A L I Z E S Y S T E M D I S K 

Fill in all fields 

Preas EXECUTE or CANCEL 

Initialize Hawk-5 Disk on Drive 04 

Disk has Velum~ Name: XX 

New Volume Name: __ 

New Password: 

New Sectors Per VAU:~ 

Initialization Operation 

Format and Initialize • 

Reinitialize 

SCREEN 4B 
(Ignore screen PROMPTS) 
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-------------------------~--~-----------

Select Format and Initialize 

Press RETURN key 

Fill in the appropriate information: 

e.g. Add "VOL1 11 to "New Volume Name 
Add new Password (lower case "vol1") 

Add desired VAU to "New Sector Per VAU" 
(Recommended Sectors Per VAU is 11811 for HAWK Drives) 

Press EXECUTE key 

Screen 5 will appear, proceed as follows: 

Office Information System-System Generation 

I N I T I A L I Z E S Y S T E M D I S K 

Press EXECUTE to 

lllBEGIN INITIALIZATION••• 

Initialize Hawk-5 Disk on Drive 04 
Formatting is Required. 

New Volume Name: XX 

New Sectors Per VAP:Jl_ 

SCREEN 5 

(Ignore PROMPTS on CRT screen) 

Press EXECUTE key 

The screen now changes to the following (Screen 6): 
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Office Information System-System Generation 

I N I T I A L I Z E S Y S T E M D I S K 

INITIALIZATON IN PROGRESS 

(Formatting) 

Initialize Hawk-5 Disk on Drive 04 

Formatting is Required. 

New Volume Name: XX 

New Sectors Per VAU:~B~ 

SCREEN 6 

During the Initialization period the screen presentation could 

change indicating the following problem: 

Disk Contains Bad Sector(s) 
Press EXECUTE to continue 

One or more sectors could have a soft error or a Hard (damaged 

surface) error. When executed the system will flag bad 

sector(s), but will not effect normal operations. 

NOTE 

In Screen 7 the "initializing Catalog" appears replacing 

"Formatting" (Screen 6) in approximately 3 minutes and 

then the "Installing Master" and "Installing Device Soft­

ware" will appear in approximately 1 1/2 minutes. 

The screen changes to Screen 8: 
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Office Information System- System Generation 

I N I T I A L I Z E S Y S T E M D I S K 

INITIALIZATON IN PROGRESS 

(Initializing Catalog) ••••• Installing Master • 

•••••• (Installing Device Software) 

Initialize Hawk-5 Disk on Drive 04 
Formatting is Required. 

New Volume Name: XX 

New Sectors Per VAU: 8 

SCREEN 7 

The following screen appears (Screen 8): 

Office Information System-System Generation 

I N I T I A L I Z E S Y S T E M D I S K 

INITIALIZATON COMPLETE 

Please press CANCEL 

Initialize Hawk-5 Disk on Drive 04 
Formatting is Required. 

New Volume Name:__!!_ 

New Sectors Per Value: 8 

SCREEN 8 

(Ignore screen PROMPTS) 
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Press CANCEL key. 

The screen presents the following (Screen 9): 

Office Information System-System Generation 
S Y S T E M F U N C T I 0 N S E L E C T I 0 N 

Select function and Disk Type 

Press EXECUTE or CANCEL 

• Initialize System Disk 
~ Update System software 
::: Configure System 

Hawk-5 
Hawk-2 

SCREEN 9 

(Ignore screen PROMPTS) 

B. SYSTEM CONFIGURATION 

Select "Configure System" by using the Space Bar. 

Press the RETURN key and by using the space bar, select "Hawk-5" • 

Press the EXECUTE key. 

Office Information System-System Generation 
C 0 N F I G U R E S Y S T E M 

Press EXECUTE to Continue or 

CANCEL for Previous Menu 

Volume " XX " on Drive 04 

Password Required ----

Enter Password 

SCREEN 9A 
(Ignore screen PROMPTS) 

(Use same PASSWORD which was entered during Initialization) 

Press EXECUTE key. 
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The screen will appear as follows (Screen 10): 

Office Information System-System Generation 

C 0 N F I G U R E S Y S T E M 

Modify Configuration 

Press EXECUTE or CANCEL 

Configure Hawk-5 Disk on Drive 04 Software Release 3.3 

Disk has Volume Name: XX Last IPLed on: 00/00/00 

Floppy Drives: 1 
Hawk Units : 2 

/ 
Devices (Dec.):14 
Experimental Devices (Dec.) :14 
Memory Pages (HEX): CO 
Debug Level: O 

SCREEN 10 (Ignore screen PROMPTS) 

NOTE 
Change the presented screen as necessary 
to reflect the configuration of the system 
being used. 

Press ~he EXECUTE key and the screen will change as follows 

(Screen 1~): 

Office Information System-System Generation 

C 0 N F I G U R E S Y S. T E M 

Press EXECUTE to 

***WRITE TO DISK*** 

Configure Hawk-5 Disk on Drive 04 

Disk has Volume Name: XX 

Floppy Drives: 

Hawk Units : 2 

Software Release 3.3 

Last IPLed on: 00/00/00 

Devices (Dec.): 4 

Experimental Devices (Dec.) 4 

Memory Pages (Hex): CO 

Debug Level: o 

SCREEN 11 (Ignore screen PROMt'T~) 
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Press the EXECUTE key-Screen will change to (Screen 12): 

Office Information System-System Generation 

C 0 N F I G U R E S Y S T E M 

New configuration written to disk 

Please Press CANCEL 

Configure Hawk-5 on Disk 04 

Disk has Volume Name: ____ x_x~ 

Floppy Drives: 1 

Hawk Units: 1 

Software Release 3.3 

Last IPLed on: 00/00/00 

Devices (Dec.)'. 04 

Experimental Devices (Dec): 04 

Memory Pages (Hex): CO 

Debug Level: O 

SCREEN 12 

(Ignore screen PROMPTS) 

Press the CANCEL key-Screen will appear as (Screen 13): 

Office Information System-System Generation 

S Y S G E N F U N C T I 0 N S E L E C T I 0 N 

Select Function and Disk type 

Press EXECUTE or CANCEL 

_._ Initialize System Disk 
__ Update System software 
~ Configure System 

Hawk-5 
Hawk-2 

SCREEN 13 

(Ignore screen PROMPTS) 
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~-------- --~ 

At this point in time the System Disk Initialization and 

Configuration of the system is complete. Remove the STARTER 

diskette from the floppy drive. 

Put the Utility Load Transfer Switch (ULTS) located on the front of 

the MCPU to the DOWN position and press the red RESET button. The 

CRT will display the data required as illustrated in Screen 13A. 

RELEASE 3.3 SYSTEM XX XX 

Office Information System 

DISK OPERATING SYSTEM 

INITIAL PROGRAM LOAD PROCEDURE 

Enter Date: mm/dd/yy 

Enter Time: hh:mm 

SCREEN 13A 

C. SOFTWARE LOADING 

The following procedures are used to install the software into the 

System 130. 

After the Screen 13A data has been entered and the EXECUTE key is 

pressed, the screen will appear as follows (Screen 14): 
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Office Information System 12/03/79 
Unit 4 D I S K 0 P E R A T I N G S Y S T E M 

Release 3.3 System is " XX " 

Press EXECUTE to 

Select Indicated Choice 

11:45:28 

TYPE 501 

Control Functions 

SCREEN 14 

Press the EXECUTE key and the screen will be as follows (Screen 15): 

Office Information System 12/03179 
Unit 4 D I S K 0 P E R A T I N G S Y S T E M 

Release 3.3 System is " XX" 

Press EXECUTE to 

Select Indicated Choice 

Control Functions: Queue Control 

Device Control 

Disk Control 

~ Message Control 

Start Batch Processing 

Install Software Package 

SCREEN 15 (Ignore screen PROMPTS) 

11:50:28 

TYPE 501 

Select "Install Software Package" by using the space bar or by 

pressing the "I" key • 
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Press the EXECUTE key and the screen will change to the following 
(Screen 16 ) : 

Office Information System 

I N S T A L L S 0 F T W A R E P A C K A G E 

Specify Package ID and Destination 

Press EXECUTE or CANCEL 

Package ID:SP ------
Destination Volume: XX 

SCREEN 16 
(Ignore PROMPTS on CRT screen) 

Press the EXECUTE key and the screen will change to the following 

(Screen 17): 

NOTE: READ ALL REMAINING INSTRUCTIONS PRIOR TO LOADING ALL 

SOFTWARE DISKETTES 

Office Information System 

I N S T A L L S 0 F T W A R E P A C K A G E 

Mount Disk in Drive 01 

Press EXECUTE when drive is Ready. 

Package ID: SP ---
Destination Volume: XX 

SCREEN 17 
(Ignore PROMPTS on CRT screen) 
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CAUTION 

The sequence of floppy diskette usage must be followed as 
indicated to prevent any congruency between the "Word 

Processing" and the "Word Processing Utility" diskette. 
Under NO circumstances shall the Word Processing Utility 
diskette"be installed before the Word Processing diskette. 

Mount the Word Processing Diskette into the Floppy Drive 

Press the EXECUTE key and the screen will change to Screen 18: 

DISKETTE SEQUENCE TABLE 

This diskette sequence of loading/usage shall be as follows: 

1. Word Processing 

2. •word Processing Utility 

3. *Peripherals 
4. Supervi~ory Utility 

5. Volume Utility 

6. File Utility 

7 • Basic 

8. Demonstration 

*WP UTILITY and PERIPHERALS will not appear on the DOS menu. 

NOTE 

All Systems may not have the same number of diskettes as 

listed in the Sequence Table, however, with a lesser 

number, the sequence of usage must still be maintained • 
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Office Inrormation Systems 

I N S T A L L S 0 F T W A R E P A C K A G E 

SP004025--Mounted in Drive 01 
Press EXECUTE to run 

Package ID: SP004025 

Destination VolUJ1e: _lQl_ 

SCREEN 18 (Ignore PROMPTS on screen) 

Press the EXECUTE key and Screen 19 will appear. 

Office Information System 

I N S T A L L S 0 F T W A R E P A C K A G E 

Installation in Progress 

Package ID: SP004025 

Destination Volume: XX 

SCREEN 19. 

In a minute or two, the screen will change to that as shown on 

Screen 19A. 
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Office Information System 

I N S T A L L S 0 F T W A R E P A C K A G E 

Press EXECUTE to run again 

or CANCEL to terminate 

Package ID: SP004025 

Destination Volume _!!__ 

SCREEN 19A 

(Ignore screen PROMPT} 

Press EXECUTE key-(CRT display returns to Screen 16} 

After returning to Screen 16, fill in the requested information and 

proceed to Screen 17. The only time the installation sequence of 

software diskettes can be performed is at (Screen 17}. Remove the 
Word Processing Diskette and install the next diskette in sequence 

as indicated by the Diskette Sequence Table. 

Repeat this process covering all steps and screens given after 

Screen 16 until all disks have been processed. Software ID's will 

be displayed on screens 18, 19 and 19A as each Diskette is loaded. 

After processing the final disk at Screen 19A, press the CANCEL key 

and 198 will appear • 
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Office Information System 

I N S T A L L S 0 F T W A R E P A C K A G E 

To Dismount Installation Disk 

Remove Disk from Drive 01 then 

Press EXECUTE 

Package ID: XX 

Destination Volume XX 

SCREEN 19B 

(Ignore screen PROMPT) 

Press EXECUTE key 

Screen 15 will appear 
Press CANCEL key 

The main (DOS) menu will appear as follows (Screen 20). 

DATE 

Unit 4 

Release 13.3 

Office Information System 

D I S K 0 P E R A T I N G S Y S T E M 

System is~ 

TIME 

TYPE 501 

Word Processing 
Supervi.sory Utilities 
File Utilities 

Control Functions 

Volume Utilities 
Basic 
Demonstration 

SCREEN 20 

REFER TO WPNL 76 AND 76.1 FOR OPERflTION OF THE (DOS) MENU 
UTILITIES 
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SECTION IV - GENERAL THEORY OF OPERATION 

4.1 MASTER MEMORY/210-7511-2A 

4.1.1 GENERAL DESCRIPTION: 

The Master Memory PCB contains 48K of RAM and 3K of PROM memory. 

There is a provision for an additional 1K of PROM Memory and also for 

12K of RAM memory. The 48K of RAM memory is divided into three banks 

of 16K. Both RAM a~d PROM memories are bank selectable. The 

addressing of RAM memory is controlled by the Priority Function 

Decoder by the sharing of the following three functions (listed in 

order of priority): 

• DMA (Direct Memory Access) 

• 8080 (Microprocessor Addressing) 

• REFRESH (A periodic recharge of RAM memory) 

The master memory board includes the following: 

• 8080 READ/WRITE decoder 

• Memory data access buffers and registers with associated 

enabling clocks and FIFO control. 

FIFO Control is a logic timing arrangement for internal DMA, 

bidirectional, 256-byte data transfers between the system disk, master 

memory, and slave memory write. The 256 byte FIFO (RAM) memory is an 

intermediate temporary storage area in the master data-link board 

during data transfers. FIFO control furnishes the address control and 

I/O buffer clocks for FIFO when storing and accessing the 256 bytes of 

data being transferred • 
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4.1.2 8080 ADDRESS BUS - PROM 

The 8080 address bits CA0-A11 > are used to access PROM 
memory. Single 1K PROM chips are presently being used in L101, L100, 

and L99 locations. The total storage capacity of the PROMs is 3K X 

8-bit bytes and each PROM is 1K X 8 bit bytes. Each PROM address 

requires 10 address bits (A0 through A9). A10 and A11 address 

bits are used for bank decoding. L77 is used for PROM Bank selection 

{L107 is Bank O, L100 is Bank 1, L99 is Bank 2). Address bits A10 
and A11 are connected to the A and B input respectively of the L77 
decoder. The C and D inputs of L77 are tied together and controlled 

by the DRENABL* signal. This signal is decoded at L84-3. The inputs 

to this NAND gate are PROMSEL and 01A*, and both signals will produce 

a low at L84-3. L84-3 is tied back to L77-12 and 13. The PROMs 

contain the start-up BOOTSTRAP program required to bring the Word 

Processing System to its READY state. 

4.1.3 8080A ADDRESS BUS - RAM 

The access to the master RAM memory, using the 8080 address bus, 

is enabled when the PRIORITY FUNCTION DECODER output from L75-8 is low 

to the 8080. This signal is applied to Pin 2 of L4, L21, L39, L57 and 

02*. REF signal is applied to Pin 14 of L4, L21, L39, L57 (L4, L21, 

L39, L57 are 4 line-to-1 line selections/multi-plexers). When Pin 2 

and Pin 14 of these chips are low, this selects the low order address 

bits A0-A6 and latches the RAM chips. When Pin 2 is low and pin 

14 is high, this selects the high-order address bits A7-A13 and 

also latches at the RAM chips. A total of fourteen address lines can 

access 16K bytes of data with parity from any one of the three 

selected banks. The decoder for selecting one of the three RAM memory 

banks is located in the 8080/DMA address-multiplexer-logic (J.38, L37, 

L33, L32, L31) 
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4.1.4 8080/DMA ADDRESS MULTIPLEXER 

One quadruple, 2 line-to-1 line, multiplexer (L38) is used to select 

the desired RAM memory bank and ~nable the selected bank for a READ or 

WRITE. The multiplexed high-address bits for the 8080 bus (A12, A13, A14, 

A15) and DMA bus (A12M, A13M, A14M, A15D) are selected by signal 8080/DMA. 

When the selected signal is low, the outputs represent the A inputs. And 

when it is high, the outputs represent the B inputs. The outputs of L38 

are connected to L37 A-inputs. The L37 B-inputs are tied high with the 

pull-up resistor. By the use of 4-bit binary full address with fast carry 

(L37) and decoder (L33), the system is enabled to select one of the three 

RAM or PROM banks. The READ/WRITE (WR*) command for RAM memory is applled 

to all banks simultaneously from the 4 line-to-1 line multiplexer L50-7 • 

. The READ/WRITE signal from L50-7 is decoded from the DMA disk signal (RGA) 

and the 8080 signal MEMWO*. If the output at L50-7 is low, a WRITE is 

selected and READ operation is selected if a high is present. 

4.1.5 PRIORITY FUNCTION DECODER 

The priority of the DMA, 8080 and REFRESH functions for accessing RAM 

memory are as stated. For 8080 functions, the READ/WRITE decoder will be 

pertinent to this discussion. An explanation of the decoder follows: 

A dual, D-type triggered F/F (L108) latches either the DMA or the 

REFRESH requests by resetting the previously preset F/Fs, making either 

output active low. An asynchronous DMA request (at LBS-pins 1 and 2) 

requires inputs *SLTO (Master Select) and *SRR (Disk Read Request). The 

request is latched on the trailing edge of the input signal. A REF signal 

also clocks its request on the trailing edge. These requests, once set, 

will remain set until processed and reset. The request is synchronized by 

a *PHASE 2 clock at the input of D-type F/F (L94) with an override reset of 

a permanently wired preset gate. The output of L94 is active low for 

either DMA or REFP for the duration of *PHASE 2. At the input of L93 (8 

line-to-3 line priority decoder), the 8080 function from the 8080 R/W 

decoder L106-6 joins the DMA and REF inputs at pin 6 for priority selection 

at outputs AO and A1 (outputs are active low) • 
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The selected priority function is then clocked into C75 latch at 

PHASE 1A-time which is 5B.5 ns after PHASE 2 goes active. The output 

pins 5 and 9 are select bits used by L38 and L50 for address and R/W 

multiplexing as well as for function-decode outputs at LB6. The dual 

2 line-to-4 line decoder L86 receives inputs from L75 which are 

decoded into (two outputs) active low control signals which provide 

the following: 

• DMA--The output at LB6-7 increments the 256-byte DMA address 

counter L36, and LB6-9 output clocks the data read into the 

4-bit, D-type, 3-state registers L67, L104 and L105 onto the 

DMA out bus. 

• 

If the decode is a DMA write, buffers L79 and L67 are 

enabled for data in from the D~A bus. Three gates L49, L52 

and L 79 are logically arranged t~:i control the DMA data in 

and out. Parity is checked in th~ data link for all bytes 

to and from master memory. The LHA out of L86-7 is used to 

reset the original DMA request which is a preset. 

8080 READ/WRITE DECODER - A15 and SLTO* are NANO gated to 

access above 32K in master. The BOBO R/W decoder utilize~ 

address bit A 15, SLTO* and the READ or WRITE status byte 1..0 

initiate a R/W function. The address bit A15 or SLTO* must 

be low for accessing master memory. A WRITE status word 

will gate a low output from L9-6 to L92-2. When L92 is 

clocked by PHASE 2 and SYNC from gate L106-8, a rese~ 0f the 

WRITE F/F produces an active low at L92-5 for a perioc of 

585 ns, gating a low output at L106-6. This low is the 808~ 

write request at L93-6. The same procedure for an Br'"O read 

occurs when a READ status byte and address bit A15 or SLT01 

enable an active low at gate L90-B. The BOBO R/W request is 

inverted twice to generate RDMY at L76-4. RDMY1 (READ 

MEMORY) is active low ;, forces the BOBO into a bus~; ~AIT) 

state to insure that the accessed data f1··J1 memory ' stable 

on the data bus. An BOBO R/W functiotl ut the dual 011tput of 

L75-B of the priority function 'l•.:: ·· ~r enables the B080 

4-4 

• 

• 

• 



• 

• 

• 

address multiplexers L4, L21, L39 and L57. The output at 

L6-6 resets the 8080 R/W request and also presents a 

positive-going delayed-clock through L83 to L69-3. L69-6 is 

set low inhibiting PHASE 1A from resetting the 8080 function 

until the next SYNC pulse and PHASE 1A pulse are coincident 

at gate L84-6 clearing the inhibit. This is a cycle steal 

to guarantee the access of good data. A preset of L69 F/F 

#2 is used to inhibit a parity check of PROM data in the 

Master CPU during start-up and reset. A low signal from 

L84-3 to L49-5 sets PROM. PROM is also cleared by the same 

clear gate that clears F/F #1. 

• REFRESH--The REF request is always present when there is no 

DMA or 8080 activity and processed indentical to the DMA. 

REF is lowest on the priority list. REF at the output of 

L88-11 enables all four drivers for all RAM banks to allow 

the same row in each bank to be refreshed simultaneously 

during each CE. This method provides all 128 rows of each 

bank to be refreshed a minimum of every 1.2 ms. Maximum 

time allotted for REF is approxemately 2 ms. The L75-6 REF 

signal gates the row address onto the address bus from 

multiplexers L2 and L19. Signal REF from L86-5 resets the 

REF request F/F. 

4.1.6 DMA ADDRESS BUS 

The 8080 address bus is split into 8 HIGH-ORDER and 8 LOW-ORDER 

bits for all DMA addressing functions. DMA addressing is multiplexed 

for controlling 1-BYTE and 256-BYTE transfers. The scheme for DMA 

addressing of MASTER MEMORY is identical to the 8080. Fourteen 

address bits (AOm-A13m) are used for accessing the same number of 

addresses and A12m-A14m and A15D for bank selection. the DMA high­

order and low-order byte address bits are routed to the data link for 

addressing the slave units. The DMA addressing of master memory for a 

WRITE command will require a d._ transfer from the disk controller 

whereas a READ of master memory would be a data transfer to the disk 

controller. The DMA low-order address bus is multiplexed for 1-byte 

and 256-byte transfers using L1 and L18. The output bits (AOm-A7m) 
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are routed to the 7214-2 data link board. If the select is 1-byte, 
the actual low-order address goes to data link. If the select is 

256-byte, the lo.w-order address output tothe data link is all zeroes. 

L36 and L54 are binary counters that are not presettable but are 

cleared by signal OB/C• prior to any 256-byte transfers. The counters 
are incremented during each DMA priority decode providing sequential 

256-byte low-order addresses to memory for each R/W command. High­

order address bits (CA7 , A8M-A13M) are routed from the master CPU to 
permit 16K addressing. Each byte of data is addressed to-or-from 

memory while under DMA control of the PRIORITY FUNCTION DECODER. 

4.1.7 ROW REFRESH CIRCUITS 

A REF signal from L107-11 is sent to L3 and L20 every fifteenth 

count of 01A; pr~viding a clock for latching the refresh request into 

L108-11. When the DMA or 8080 request is not present, then the 

refresh request is processed. Two 4-bit binary counters L3 and L20, 

are clocked by the REF pulse for 128 counts and this process continues 

to repeat the count incrementing the 128 row addresses and recharging 

each row approximately every 1.2 ms. The low address count REF0-

REF6 is multiplexed at L7, L21, L39 and L57, and presented at the 
RAM chips. These new 16K X 1 RAM chips require only low-order address 

bits for the refresh process. 

4.2 PRINTER MEMORY/210-7547 

The printer memory board 7547 has a memory capacity of 32K 

divided into two 16K banks. At present only 16K (bottom bank only) is 

used. The print£~· is a slave and must have a memory unit that can be 

accessed by its own processor (8080) and the master processor via the 

DMA (Processor Communication Channel). The logic for accessing 

printer memory is almost the same as the old 12K printer memory ~card 

(7347). 
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The 16Kx9 Bit Printer Memory Board (7547) is used in all new Word 
Processing 100 Series products. 

memory (7547-1) • 
This board is capable of 32Kx9 bit maximum 

NOTE: 

The 16Kx9 Bit Printer Memory Board functions in the old 

word processing products (e.g., WP10, WP20, WP30, etc.) 

but the old 12K memory board (7347) does not function 

in the new WP 100 series, because of the software. 

Both boards are pin to pin compatible, facillitating installation. 

The following chart presents the main differences between the old 12K 

memory (7347) board and the new 16K memory (7547) board. 

12K Memory Board (7347) 

1. Uses 4K RAM chips. 

WLI #377-0314 (4050) 

for 12K memory • 

2. The four high order address 

bits CA 12-A15 ) are 

selected for enabling one 

of the three RAM memory 

banks. The signals are 

designated as (A0-A11 ) 

CE1, CE2 , CE3• 

3. The chip enable signal 

is common for RAMS and is 

used to select the bank of 

chips • 

16K Memory Board (7547) 

1. Uses 16K RAM chips. 

WLI #377-0345 (4116). One bank 

of RAM chips (Total 9) for 16K 

and two banks of RAM chips 

(Total 18) for 32K. 

2. The two high order address bits 

CA14-A15 > are selected for 
enabling one of the two RAM 

memory bank. The signals are 

designated as CAS1 and CAS2• 

3. RAS is common for RAMS. 

4-7 

CAS is used to select the 

bank of chips. 



12K Memory Board (7347) 

4. The 12 address bits are 

used to select the address 

locations. 

5. The REF signal required for 

refreshing the memory. The 

complete refresh of RAM 

memory is required at least 

every 2 ms. 

6. There are no series damping 

resistors. 

7. (Input/Output) I/Oat the 

RAM chips is used on the 

same pin. 

8. The PROM socket is provided 

on the old memory board to 

16K Memory Board (7547) 

4. The 14 address bits CA0-A13 > 

multiplexed into two 7 bits to 

select the address locations. 

5. The 14 address bits CA0-A13 ) 
This board is designated in such 

a way that refresh is always on. 

The refresh counter will come on 

as soon as we apply the power and 

as long as five volts is present. 

6. The series damping resistors are 

used on address, CAS*, RAS* and · 

data lines due to minimize the 

undershooting. The undershooting 

of more than one volt is not 

recommended for RAM (4116) chips. 

7. The new memory board uses separate 

pins for each (input/output) data 

lines. 

8. The PROM socket is not provided on 

the new memory board. 

test the 8080 path of the board. 

*CAS - column address strobe. 

RAS - row address strobe. 

INSTALLATION: 

The new printer memory (16K) board does not require any changes. It 

directly replaces the 12K memory board. 

4-8 

• 

• 

• 



-



THE SCHEMATICS, WHEN AVAILABLE, ARE ON THE LAST FICHE IN THIS SET. 



I 

-



• 

APPENDIX "B" 

ors 130 

BILL OF 11ATERIALS 

• 

• 
B-1 



= I 
N 

[_;--. 
llBDC80-A " I.I L I l - l ' V 

ASSC,ELV PART l\UM6(Q 
ASSCM~LY O[StRIPTIOll. 

111-::~1-

0I'. l.'c ~t~![R 

FOs IT ION IN 
STRUCTURf 

4 
4 
4 

• 
4 

4 
4 
4 
4 

" - . 

• 

4 
4 

L[f.( N['I 

1 2 3 

II\ 
F I 'J 

Ill. 
IN 
Ill 
Pl 
I,_ 
I 'J 
IN 
IN 
•s 

cr-;:••r~T 

r 'I- T ... l..~ffR 

1~7-!i~1-

2H·7:l4 ... • • 
:>c<-7:!£t .. ,_ 
coc-1.c t :­
con-rc11-
!(C-11CJ-
~t(:· l'~~­

~=r:r-1rct­

!CC-;11'.­
!C~-'-t ... .:-
~ c t - • t :· ; - ~ 

II\ !C~·'ll<· 

FS • !3"-Hr;~­

F~ • !3C-;.tll· 
p FS • !~c-:c ! !-H­

rs • ~.!.o-a11-

~ ~ • ~ ! c, - ; c : r. -
FS • !~C-r"':4G-

F r:s • ~!C·!OH--~- -
FS • !:'C-~rll1-

FS • !3C·!0~2-

P FS • ~:H-!f47-H- -
Ill • ~:5l'-~C4i-

F FS • !!0-4Cl!-4F- -
I"4 • !!t-~Cll-

FF"::. !!C•4(••-H- -
I~ • !!i:-•:4P-

HI 
I"' 
Io,; 
IN 
IN 
IN 
IN 
Ill. 
I~ 

I"' 
p; 
IN 
Ui 
I~ 
p,; 
I., 
! "J 
1o.; 
IN 

~~~-cr;t­
!.7"-Ct~c­
!7F •Ct~ .... 
! H ·l l'C•­
~7r-rrc0-

!U·hl0-
:57F,-C C lE:­
! n-L l "1-
~7r-CC4':­

.!.7t·CC47-
~ 7". r.: r:r­
~ 7f-C Lft, .. 

!7f-G~"!­
!7f ·C·(-•-
37'·CC'77-
3H·vl 4-

!7c·C: ~­
~7!--21 r .. 

'!.7'-~~ ,_ 

~ I l L 'I • l i ' ~ I A L AS Of PAGC 

l"f~" 

1: ·~~t-HHl"I 2: Ill~ P'ASHR [''LV rtrr; !: •=TAGC.l[' Ct..T Of KITCPROO ST~I 

-r·r;.1~1]~'. 

Cl' l'c ~t'lt• 

re• ~~r 1-11r c~•L 

~I •-~v~trNc 

~&~T~~ 
f.' f. C' T f ;; 

C JU LJNM 
[,Alt LINK r r • ' .. ,. 

LA• U 
LHfh ~ L tL I T y r '.· ~ l r CL 
CA< 1 ~ C 
CA f • i'' 

F< J[\ ~ i'C v rrF ,11•1c (!~C 

t< •r:-;;" :; ~ UflHIC C 
rtF ·'"l Lr 1~' ·~r v crRi~1c or~c 
c:f .ul~ ~F lC~ ICO ~ ~YLAR 

cu j•,r t..< ;(• v 1c· TAU HIJL 
Ctf :~,( l' <U IL~ •tu AqAL T&R 

CAf ,rr;;Lr ·~ •[IJ v ~!Ct CIFPFC 
Pf~ r,1 c•• 1/41. r• ~!vrr CCI'~ 

~F! 1°~ c•~ 11•~ •• r1wro cc~F 
R(! •·• (~Y 1/4~ ·~ rtvrr CCl'P 
PC~ Ir( O·~ ll•lo ~· <p[• (("P 

M~~ "H C"~ IJ•;. 
Rr~ "'r c~ .. 11a:.· 

~, f !)~( CCl'F 

RI~ I• C~• 11•• IC• 
F U:r!' CCl'P 

FIXCC CCH 
FIHO CC"P RF! :K C~Y :I~• lC" 

P(~ ;.~• '~" l/4> lC• F!VFO CC"P 
~f' •.7, (~w 11•• lC~ '!YEO CC~P 
F.[~ 4.7~ :~~ 1/41o JrT FlY£0 CCl'F 

![·" r~· 11•1. 
IC• c~u 1/4, 

,. 71( t ... ~ ! , ... 
47~ CH' 11•• 

•.• r I H ~ C CP'F 
., f Pfli Ct~F 

F pff; CC"P 
! ~ FI Hr' CC"P 

2~~-;~2~1-11c ~~L •Yr• 
IC 7•Cl~ 4 ~ !~ ·~· ~A~= ~AT[ 
I c H Jr•; • H r c ~ ~; t ~ r r. A TC 
IC 7•74~ L r[~f T~l~ f"LlP·flCF 
re 1a4~~ • Lr~r-1r t:~r ~rcccrR 

Ir 74C4~ ~rv l~V•RTf~ 

!C 710;~ 4 ~ I~ ~~s ~rR GAT( 
tr "'iH'- P• 4 ;:11 fr-T~ '0 
IC 74~0•~ ~f~ l~VFPT<~ 

IC 7•:~1 rATA Sll~•T~~ ~~~TIPLl~[R 
1r 1ao~ • ~ !~ Pr~ A~C ~ftT[ 

)( 7'1~1 ~ ? y~ wy 

Ir 7""< 4 ~ I~: "J~ ';AH 
Ir 7•Hl '.•··~'<foC'Cl.JC ~~IT cr.uurR 
IC 741er • ~IT ~a~ trcr•~ S~!FT ~FG 

IC ~'~~ ; 0 •1~1~ ~E~FT ~c~OSlPL ~VP 

1r 7L~cp ' ~ I~ rv ~l~TOlit~E 

IC 7tl• H~ <Ct-,..ITT HIGC·(~ 

IC 7•1n ; L p•r •rrr1vrQ 

• 

r c "' 

ClC~OI 
fCE'502 
re 72'! I 
£C6~0;> 

CC6~02 

rcr.~o:? 

fl 0312 

CC6~02 

rcE~o2 

rr.f.~02 

(I C~07 

fCE5C< 

Qi.;H T .! l 
P[fi A''• 

1.~rr~ 

1.cc~r 
1. ~, i l 
~.c~-'= 

• "'!" ... c 
1.r·U.C 

'5~. r c cc 
1.u -.r 
1. ct(. [ 

11.~r;:t 

1.cnr 

1.c'.~c 

11t.rrrr 
1~.r~u 

1.GCC-0 
1.:ccc 

1 ... crcr 
1-.rc-cr 

1.Gt::r 
1.cccc 

4•.::rrr-
1.uoc 
i.croG 

rtr1-
or1-
[AC!" 
[ t [ ... 
FACt­
l AC I' 

f tC 1-
r 1 p. 
fHI' 
f AC I­
f tO· 

EtU• 
ur1-
r ACt­
f HH 

i.orcc ract< 
1.orrc £ACI' 

1.rcLr EACl-
1.rccn £A".:H 

1 .rrGr 
"• ~ (• f L· 
~.rrcc 

7.Clrt 
2,rr~~ 

... c n r 
6.~~rr 

Io CH t 
1.c~~c 

~.rL1 Cr 

:3 • 'j "." r:- r 
2.:C~( 

c:i.nccc 
E.lf~C 
q,((ff 

1 • 0 { ( ( 
2.crcc 
"2. () ~ ~ ( 
1.:rcr 

£ ACI' 
[AO· 
E ACI' 
[ ACI' 
'"Ar:~ 
(Ht­

£ t(" 
fH1-
f ACI-' 
£Ht­
( trl' 
£HI-< 
[HI' 
UC.t­
r~c~ 

!:Afl­
OC~ 

'AC 1-
qi:;f' 

IP'L 

• 



• 
;-goo eo- A !'ULTl·LfV L 

- --n sr11EiL y PART ~Ul'Bf R 
ASS[llBLY O[SCRIPTION 

17.-~2!7-

01~ l!C '°'A~TER 

POSIT ION IN LEG£ NO rch'C"tUT 
~H1 IWl'EER STRUCTUR[ 1 ~ 3 

" _____ " ______ . 

" " 4 

" " ----,---

" " " 'I 

" 

--,-· 
3 

5 

4 

4 
5 

4 

4 

5 

---- -4· 

4 
4 
4 
4 
4 
4 
4 

4 

IN 
IN 
IN 
II\ 
IN 
IN 
Ill: 
nr 
II\ 
u 
IN 
IN 
IN --u 
IN 
IN 

IN 

JN 
1111 
I Iii 
IN 
I"' 
F'S 

F F S 
IN 

37t'>·Ll7b­
!-7 j; --ci f'(l):-. 
3H·Cl!3-
37<·Cl~4-

37~·CJL')­

!7(.·"H0• 
!7f·3Zn-
-~H~~~~: 

! n-on 1-
! H -o; 31-
37b-t<!P· 
37E•C<•t-
3H-C;~6-

- -- !7t-':'ITO -
!77·lG!'l­
!H·7~·14-

~!L·..,~!1·2';, 
?C'l·7' ll·2 
.•t~·!ClO· 
·cc-1-;30-
zcc-~ci 1-
~00-4011-R - • 

!!C· 101< ·H· -
~30·1C!2· 

P FS !!C·H33-H· 
IN • !!0·10'!-

P F S 
FS 

!3~·1oq-H- -
~~t-1C47-

F FS !!C·;:rH-H· 
FS • !3c-;c1~-

F FS ~!O-!C2~-4E- • 
~S • ~:!C·~C22-

IN 
IN 
IN 
II'. 
I I\ 
I Ill 
IN 
II\ 
IN 
I~ 

I\ 

7~ -~GL2-

7f.•%0t· 
7r-Cti1'1'--
71'·l no-
7~-C~lf­

H·O(IH-
7f.·CCL1-
H<l>•c-
7~-nrI-

7 •• - 0 c .. ' -
7'-CC.f-3-

• • 
~ I l L ~ ~ l f • I A L A~ O~ '·~• (AH: OH30/7~ P ar.r 2 

u ·,rn 
1: ••:rl'Al\TCl'I ;>: ITfl' !'ASH~ ffJV rr.rr; !: •=TAr.r.rr CUT or l<ITIPROC nRI 

r1~r•1•Tir.'. 

If 7"~~ 7 ~tr ~ufFrr. 
IC 7•~~f ~lY •u! ~P ~I! ~TATf CLT 
IC 7417! 4 PIT r •vrr Ff~ 3 5TATF 
IC 7411 ! ~ IN Pr~ A~r 6ATl 
IC 74~0~ • ~ I~ POl ~c~ ~ATr 

£ C N 

IC 7•~0f 4 2 I~ =r~ i'o ~IT[ £Ct!O~ 
IC 74$~4 r TYFf F F w PFf5ET CLrR 
IC 7£S~~ 4 • t~ r~s c" f.ATE EC6~C2 
Jr 74Sl57 i-1 Ll~E "ATA SELC MX EC6502 
IC 7•511 ! I~ F~5 A~C GATt 
IC 7•S1D ! I~ PO< ~&~D GATE 
Ir 7£Sift • •It tCD EVfl\ PARITl G[I\ EC6502 
IC 1~11! ~ PIF LJ~r F~r 3 STAT[ CUT 
IC <: PI~ 5CC~rT ~L~~~v a CILeZ~2P1 
~JC2 I~ FY l c11 STIT RA~ 14~0 ~SI 

PC~ ~~E ~ I/~ f~'L MA!TFF CATA LINM 

PCA ~~p 4P~ ~A!! ~£~CRY 
FCt ??f 4t~ r~ST R wr~r~Y NC 
CAF ,t! Lr .~c-• , l~ v CERA~IC c 
.J Lf ~ov ·~0-2( fF~A~lr CAFC~IFRC Ell465 
CtF r.~ ur ~! V Jr\ TA~T A~JAL £11~65 

CA~ "•' Lf !~V JC~ TA~T AXIAL T~R 

~l! l? C~~ 11•~ lCI F!XEC CC~P 

~F£ 1~ C~~ l/4W 10' F!XEC CC~P 

FFS !3 ~pr J/4~ 1~1 FJXEP CCl'P 
~cs !! c~~ l/4~ Jr\ F!X[C CC~P 

R££ 47 t~• 1/4~ lC' FI~lP CC~F 
~rs £7 c~~ !/£~ 10~ ~IXEC CC~F 

FFS J~r c~~ 11·~ JCS F'J~[D CC~F 

~[£ l~C C~~ 1/4~ lt~ FIXED CC~P 

~rs ~.i~ L~~ J/4~ lti FIXED CCMF 
RF5 2.2K C~~ 1/4~ 10~ FIXED CCl'F 

IC 7•rr~ 4 2 I~ FCf ~iNC ~AT[ 

IC 7'74~ - r lrrr TRI~ FLIP-FLCF 
-ye 7G4~'1: £ LT~:r-ll'"LHT crc:cc:rR 

Ir 7•C4~ ~~A !~VERT[~ 

IC 74(2~ • ~ I~ ·r~ ~rR rATE 
Jr 7••~ 4 °1T g;~ARY FULL ACC(~ 

JC r·~2rFr !~ 4 rr• rGTL MX 
IC 7£1~! : 4-1 ll~f C'TA SEL ~X 
r~ 74~F • ( 1~ FC~ A~c rATr 
I r 1 c. 1 ~ ., t, : ~ ~. ~: y 
IC 7£J~7 Ffr~ry FJ~;Ry CCUhT[R LAT 

GUAPIJ T I l v 
PER ! ! 'l 'f' 

3." r ~ ,. 
t. :: l [ c 
;:; • c : r' 
!.~ocr 

1.~cCC 

1 • 0 cc c 
~.ctr r 
1. cl c (1 

2.orct 
1.c.roc 
2.r"r~ 
1.occc 

14.CCC" 
2.:r~c 

i.c•trc 
J.Jcc~ 

1.ococ 
1.oooc 

:!E:.~C0C• 
H.GCCC 
a.ooco 
l .oc n 

L' /'!I IML 

! AU­
~ tr:. t­
u ( t­
oe.., 
r 'rt· 
f Ar~ 
urt­
E AC t­

l Ht­
CACI' 
UCH 
E AC I' 
OCI' 
[ACI' 
£AC I' 
!: AC~ 

[ ACI' 

f AC H 

fACf' 
[AO­
EACI-' 
UCP 
[ACf' 

1.oro~ EACI-' 
1.occo EACH 

a.oror EACI' 
1.ocrr EACI' 

4.00CO EACH 
1.rroo EACH 

c;.rrrr EACf' 
1.0000 EACH 

26.0GCr EACt-
1.0000 EACI' 

4,CCOQ 
EoOC~O 

1.or~~ 

3.~coo 

2.ccoo 
J,(.(Q( 

~.ocoa 5.' r cl' 
~.rrrc 

3,ccrc 

EACH 
EACh 
UCl-' 
OCH 
rM:f' 
flCH 
ctr.I' 
['CH 
r ACH 
EHt­
E AC~ 



L--
MB D 0 B 0-A 

·1ssr~BLY PART NU~EfR 

AS~~~~LY DESCRIPTION 

POSITION IN LE::ENO 
STRUCTURE I ~ 3 

• IN 
4 I~ 
4 l'l 
4 IN 

• 1'11 

" IN 
4 It.I 

---- --"li IN 

• IN 
4 IN 
4 IN 
4 IN 
4 It. 
4 IN 
4 IN 
4 IN 
4 IN 
4 l N 

:! rn 
p ~s 

• rs 

! p FS 
4 FS 

! P F S 
4 FS 

2 IN 
IN 
IN 
IN 
FS 

PS • 
F FS * 

4 F S • 
F FS • 

FS . 
It. 
Hj 
IN 
FS 
IN 
IN 
IN 
"S 
F !. 
IN 

• 

177-!~~7-

01< l~C ~A~TER 

CC~~c~q T 
._,H 1 •11;Hf f\ 

~H-0~'-3-

37~ -nc;1i­
!u-a 1;">­
!76-H 71-
~71:.-0H!­
!u-o;q-
3H-c1r,1-
37C.-O~DG"' 
! JE.-C<02-
!7':-0:2e­
! H-OC:3F­
!76-0c4q­
~-n-r«:1-
3 7E-t: ;i;p­
~ lf -C !24-
!7~-c;co<­
!H -<CC!­
!10·7~11-

!77·C!4!­
!7F.·i4~:.­

!77-il!!7-

!7c-::~3:?­

!77-C!l 7-

~7f-C:'!4-

!77·C !17-

nr-C,HP-:!' 
POO ·CC G"­
rCU·OCl l­
!00-4(22• 
Zl'~·4C~:?-P • -

!~C-HJO-
~'.!c-;t;.~ ... ,.~ .. -
!30-2cn-

!30-<e~r.-H- -
!~O-~L~(:-

!":a-~~Cl-~ 

!:C-C'(JI-C 
!~c-.:c·~1-
1i::r.-c:~3-

H~-:ao-
:tr-(~?7-

~l~·H"C-

(C~-C13!-

~o~-H1c-

c:o-<<P3-

I L l (f P' I T f ~ I A L AS CF ~Lf\ CA TE: 04/30/7q PAGE 

ur.r-.;: 
:: F:FrAJ\TC~; ~= JT[~ ~~STCR ClLY ((p[; !: •=TAGCfC Cul OF KITCPROO STAI 

rrccr-.1r-T H" 

J( 74.\C. 4 ; I~ r:. HH 
JC 741f 1 :v•,rt-r.t• ~L~ 4 ~ JT CCUt.HR 
IC 1~;1 , ~ J~ ~ ·L GiTr 
IC 7•14( t·3 Ll~r F~1or.11v [f\CCCER 
JC 74173 4 ~IT " TV~r RfG ' STATE 
Ir 7411 ~ ! I~ r~· a~r GATE 
IC 74~(4 t[~ IJ\\'~Trr. 

IC 7450~ ' ~ I~ r~s t'C &~lf 
1r. 74~74 r TYPr F ~ • FRfSET CLER 
IC 7~!00 ~ < I~ F~~ 'A'~ &AT[ 
IC 74•1c 3 I~ r~$ ~~f\r GATE 
IC 74LS~C ! I~ PCS f\A~C ~ATE 
IC 74Lr~~c C~TIL <t;r/Llf\£ DP/L~ R[C 
re 74•t!F ! ' ' ~ LI~r orcccrR1,rx 
741;:" C.UH !:LS fl:H •ITfil ::OTH[ C/P 
1r l~ ~!• !~fKFT ~u~~~y 

JC ;_a Pl\ S~(K[l FL~~:v 

FCE •;e f 4~ ,ASTf~ ur~rRV 

1£~ ~, 1 ~IT OY~~rir ~/U 
Thi (~!~ EVf~l P'lrLE~ rt LlCI 
:n~ p HL rP:' 

lFI C~!r FVf~T ~'\~Lrr •2 LICO 
;; 7 ( F I r. T I L F ~ ( I' 

TRI C~IP {•f\T ~~~~L[~ tt! L~5 
nc• ir.HL n,0,· 

rrsK ~AFLf AESVC~:Prl~b4f;-1!e 
HF-nnfl'5 
LArrR crALITV CC~TRCL 

r c ~ 

[111~0 

[11150 

Elll'SD 

[AF l!.t ~F ;;c v 1~· TA~T ai!AL lC727A 
CAF lf.C LF ?OV !Ct lA~T AXIAL l&R 

R£S !CC r~, 11•~ IC~ f 11[[' CC~P 
hFS ~2C t~~ 11~• IC' r1xrr CC~F 
FFS ~~c c~~ 1/4~ Jr~ Flxrr CC,P 

RfS ~(~ c~r 1/4~ 1C1 FIXEC CC~P 

R<S ~It (~" ti•~ E• f !Kf[' CC~F 

!E Pl~ FL~l rArLr ro~~ •rTTC~ !!7P 
!f PI~ fL~T r~Plr re·~ CCVER !378 
~G FIN C(lf\ ~LCC~ ~If\, ~Rrc~CE 

!F rr'~ FLAT rt~Lr ~, !•O· 
!/4 ;.• ~ 11< "L u SFC~ F JCHC c ssti-41 
E~F7 PPl~Trr r1~r.u11 C(APC 
FCP ~:!C/E~ CA~Lf JCT r RES TER" 
[~PL[ J~r~rT.FLtT 7"• 
C~~Lr TY[, i'A).-TY TY-~~<" 

~re 4-~r 7/f rLrT "IL ~ ~s ss 

• 

[8273A 

E IC 0 24 

£ c 121e 
[(t;Je3 

fC7278 

[( 727E\ 
rcr;1e3 
E!Oe42 
fr727P 

OUAl.T!l~ 

PER Ar<~ 

.!oGCLJ(J 
3,ccoc 
<.HOO 
l.CCDG 
•• rur 
1.0~00 

1 .aoo 
l.crcr 
2,tocc 
1.ccco 
1.c~co 

1.orco 
4,~0JO 

l.CODO 
I , CC 0 ~ 

21.~ccc 
~.cooo 

1.cooo 

21.rrcc 
1. t ( t 0 
1.ccco 

lJ/I' !Ill 

UC!' 
(AC~ 

EACH 
E AC!' 
f ACP 
r ,Ct­
E ACP 
E ACfl 
EACH 
EACH 
UCP 
£AC ... 
£AC I­
far. p 
E ACP 
f ACp 
E AC~ 
EACP 

EACI' 
£ ACH 
E ACP 

loOliOD EACH 
1.nto~ EACh 

1.C~C( EACl'I 
1.rcco rAct-

1.ccco EACH 
~.12H OCH 

• 4 2~ c 
~.LCOG UCl-
loCCCO EACH 

2c.ccro EACH 
~.rroo EACt-
1.0000 EACH 

... ~roo EACH 
',ClJO EACl1 

4.COOC 
4.CCOO 
loL000 

12.17CC 
~.r OH 
::.ccoc 
l.OLLC 
A,1:cc 
i.~.ccc 

4.crrc 

f ACP 
OCH 
f ACl'I 
Ff[T 
r Arp 
[ ACP 
EAC~ 

<"ffl 
£AC~ 

£AC H 

• 

I .J 
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MBOoeO-A l'ULTl-LtV L 

ASSE~BLY PART ~Ul'EER 
ASSEMBLY DESCRIPTION 

POSIT ION IN L[:;[ NO 
STRUCTURE 1 2 3 

3 IN ----·y-· 
F 5 . 

2 IN 
3 IN 
~ IN 
3 IN 

----··! Hl 
IN 

3 IN 
~ p F '> • 

4 FS 

----~ p r· 
4 <,) 

F i: s . 
4 F S 

-y ·rs • 
3 pj 
~ rn 

2 IN 
! IN 
-y-· IN-

Ip.; 
4 I "J 
4 I r. 
4 !'I 
4 IN -- -- -.,. IN 
4 FS • 
4 I N 
4 I !Ii 

3 HJ 
4 IN 
4 IN 
4 IN 
4 !fl: 

I N --...,.- IN 
3 IN 

I r..: 
I ,._ 

3 I N 
I '-I . 

3 IN 
I fl: 

177-?~~·-

01~ l!C l'A~l[R 

CCl'PC.NOT 
FA~ T NUl't:-rR 

E~2-<LC:I-

("fb-_Tt;:f-

27a-0.'f6-
00(-0004-
COC·-OCl 1-
~5r-1GH-

::~ o-:. :·c 1 a·-
4~2-< I~~-

:10-t 70!-
EOC-2VOO-
fC0-<009-

Tritl~~~c2":.· 

Hr-::ooc;.-

fCC·-<'C05-
fCC-;>GC5-

£0~;Ht4-

f:5<-CHO-
!-54-IC!l-

27F-4 Cc> 
OOC-C005-
·r c tf:. re 11- -
<<C-?Cll-
ccc-c~n1-

rcu-cu11-
~~C-CC21-
~~G-G40:<-F - -
:!''!'U-6YlE"-
4<0-0G•!':-
51J-fH.b-
'.H-f·H7-

;:7<,-o~~ 4-
crn:.n11- - -
LGC-GC24-
45;i .. 1,0?2-
f <. C - l c ,. f - I ' - -
4 7 f· - c; s 4 -
t:~c-an-
~:u-1,~~u-

£:C-4~Cl• 

f~'-GCI!-

<~>4CG1-

f~r.-C.'Gl-

12~·- ~ O:!-· 
7~'-C8:.!i-51- -

• • 
~ I l. l , , w ~ 1 I f I A L A~ Of •U~ rATE: 04/!0/JG PAGE 

LrcE H 
1: ~=•bAr.TOl'i ?: llll' MA~Tf~ ,, LY r:rr; ~= ••TAGG£C CUT OF KITIPROO STRI 

r c 1.. 

~ll 4•4( L':( t'O H •: FAT l\YLOh [C 727H 
tAPC,CCP~[h FOIL 3 1/4"~ tllf 1 fC~!•! 

l4P~ r.~r f-' FL 1 ~ CHd ·~~v C~PH-25 
Sur-~YSTF~~ 

l H c q f.L & L IT y r I", H r L 
f~C ~cc~r1 IF> r=11~ Lr10~4A 

1~( fULK~[AC cc~~<Fll~Al\(ll~l.!11~0! 
l=LITF ,(Of,I\ RFAi< 14 •AH (1>840-103 
f70~ p;qr Tt c c IRCL IT r.c AP[ 
~JRr ,. ~& ~LACK ~L 

~IRE ~4 s~ •rll[ ~L 

I<! I<[ ~~ GA ~ l r' t.;L 
WIRE "4 r,A 1·~ I Tf ~L 

l.Jkr ~· f. A r-krf \ IJL l.ICFF-H 
l.IH :; 4 (,A •t'I TE UL 

CdFLr Tvr, PA~-TY rLTI~-M 
l\~T 4-4( .c•e .~~c (LINC~ SS 
'IE• GR~u~r Luf. r~ rl'!Tr 1457 

FLOPFV rt~K uR C.<~ (£0 1-<l) 
ltf~R FR~Ci,;CTIC~ ~YST~'S 
LAfCF :ciLITY CO~TPGL 
FLCPFY CI~~ CAELf [f4n2-~2 

~UF-o•qq1~ 

Gun IT y COfliTPCL 

40 Pl~ Fltl Cl•Lr CCl\NECTOR FCTTCM 
·Frl•RIZI~f. KrY Fr1~r~~ CCllTACT5DPK2 
40 c:~o FLAT CIPL[ 

f7£t ~RI~r•ri c1R~L1T ucAPr. 
'7':7 FR!f\HC C!RCLil 'CHu 

cu1rr ts~·.~CTTO~l&LL~ FOIL eeqo-17 
LtPCR ~LtLITY rr~TRrL 
lAc ~F PE(F AR[ f 

CLID•1"CTTC~IFLCrPYlr~H05-102 

[C~!::3 

[C5323 
£CHOP. 

EC~!23 
[(!:!23 

TAF•,51 ~rlr I ~14"•~ ~/4"E6e41-12! EC73ql 

CATC~IFLC~PY SRl~fl~fPC~-104 

~CR •-er l/C P~Il FlfT ~ ~s SS 
sr.k ~-~z ~r!L PH MS SS 
SrR I-~;: I /4 F~!L FUT ~ ~S SS 
~frP II/~? 1r , 1-11? er ' 5/t4 THK 
~•s~ ; .11f 1r .!3Lrr 1'1 T s1 
STrht~l ~~G PCLY l~Yl[Y~4 rce434 
F" cLrV rrrK r,p !f C!•~ rrMFI SASlO 
[(QP,IL:P~V ~!SK l~rLGARTI 

C. L /, r. T IT '!1 

Pf• r.:~v 

L /I' IML 

~,': C'.. f. H !-< 

!',''{[ ff FT 

I , . [ 0 ~ r A [ H 
.;;.~coc r AC t' 

• 4 ~cc 

14,<~GP [ ACH 
14,~~~G r AC r 
1.crco l AC I-< 
1.~cuc [Ar H 

6~.c(CC qr T 
1.rcao Ff. rt 

!J.~~oc r [ (T 

1.crac r [ rT 

~1.':CG Ff rT 
!,SCP[ Ff f' T 

;><.,croc ft CH 
f,[(Jl f ilC H 

~ f-. ~ ( ri r r Art-

1.cccc <:AC H 
• 7 l" 0 
.1 r;30 

I • 0 0 0 G [ r. c I-< 
• ~ ft c 
• 0 "t• c 

!,EC·OO EACI-' 
~.GOGO UC!-< 
I , CC l' C [AC I-' 
?.~:-oo Fl [T 

1.oror c AC t-
1 • [ Ci I.• c UC!-' 

loCGOG fHr 

,ftr·t r&CH 
1.ccoo EACH 
::.oroo uc11 

1.cccc rH11 
~.roco EACH 
;:.rroo r•ct-
1.0000 EACH 
2.urGc fA(H 
;:,GQ:'O EtCH 
1.uco E~C1-< 

1.~r~o r1r.r 
1.occo EACH 

L _ 1 
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MB 0 Of 0· A P'LLTl-Lrv l 

•'SSIJl!PL y PART 11.u..erR 
ASSCP'BLY OCSCRIPTION 

177-!:<!7-
Gl~ l!C f'IA~TCR ----

POSIT ION IN 
STRUCTUR£ 

'5 
----·-·'!· 

'5 
5 
'5 
5 
'5 

-----!). 

~ 
5 
'5 
5 
!5 

• 
4 

• 11- •. 

" • q 

5 

-----,. 
5 

q 

5 

----~ 

5 

• 
5 

-----·"ll·· 

It 
5 

4 

" ---·- 5 

4 
4 
~ 

.. It 

4 
~ 

• 

C~WP('l\f~T Ur;[ NO 
1 2 3 ~HT "'liH£R 

Illi !H.-OD<;-
IN .. --~ n-Q"fH-· 
IN !7L-OIH.-
IN .376-0171:1-
I l'4 !J(-017•-
I Iii 3H-O!f~-
IN 3H-C!~4-

- nr ·· "!Tr-- in 117 _ -- -
IN ~H·-01«':-

IN nc -o:c5-
IN !7t-0;2P-
Tl'I !7f -~011-
IN !H-7'n-

FS ! 77-0<f ~-

Ill.: :>1c-1a!-
fN COC-~COI-
IN OOC-OCll-
TN'- -:l!r-TCTIJ - - - -
IN !CC-!C:CO-
I~ !CCi-l<;!D-
IN ~tO-(GIO-

FS !OC-2010•1< 

TN '.! !!1';;-n''r.Il - . - -
FS !O~-<rH-P 

I Ill !UC·-H~2-
~s !00-4C;2-R 

F "F"S .. • !'! c-~ i:-r er~-. r-
FS . ~30-:0JC-

p FS • !!C-tole-H- -
FS • !!0-::>ClB-

l"S. • ~30"';~U22- - ;. 

p FS • ~!o-a;,2-H- -
F:; • ~~G-~C~2-
FS !3~-2C!~-

p FS • !!O-~U!!•lff· -
F'S • '!!~~('t'33-

FS • ! :! fJ - L tr-
p F S • ~ ! ( - Cl C-H- -

:5 • ~ :! c - C!C-

FS • .!:!'C- c:c..; ··-· -
p FS • ~ ~. r - C47-H- -

I .. 
" • :! :! (j - ( L7-

~ I L L l. u ! • [ ~ I A l AS CF PA Gr 6 

L rr.rl\O 

1: ~ ~~t-Al\TCP'l 2: ITlP' llHHR [f L• rc~r; !: •:TAGG[O OUT CF KJTIPRO[) ~TR> 

I c , .. , 4 I-' v ~·Ct-" l TT THGC.rR 
Ir , .. 1 .. " f .. ! lll\f FPICFITY HcccrR 
Jr 74~0 t-D H.1Frf k 
IC 7' 't .... 

~I ~ t fl. .. TTL r.: "1-:'t.: r ~ I VE P 

IC 7".~H t-f ~ l'L ~ ~~ a I"!. ~TAT£ CLT 
yr PTL~ I- ~prrt H~ ~ $TAH avrRr 
IC 7 4 I I ! ! H pr~ AH' \.AH 
IC 74 ~ C4 1-iK T'.Vt"Hn 
IC 7 44 ~ 0 L .. II\ F C. ~ l\C~ GA l[ 
IC 74 ~ ~:? .. ' P. ~c. s C'i C·A TE 
IC 74 ~OJ .. ' II\ PC':; ~AM GA Tl 
JC .. c Fl~ SC CK [ T FL~l\rY ~ OILEZHPI 
FCF ~·~I- "A~Tfk ( l'L' Pr 
fOf.H ncP Cl'·PCf[« ~p 

FCA ·~~ "'A~TfR Li J ~ i< C P. TL 
l A: C' rl~-~Y~Tr"'~ 

l A~ ':'Ii CL Al !TY rcr:HCL 
CH "'6 c pr tr'!' !'l'1' v ~rPAMfC rrsc 
CH . (': ~. i.F ·~0-~("' 1; v CERAl"IC D 
• ! L F c;o ~ ·~C-CC~ rr~Al'IC CAFIHFRC 
CA~ • ~ r 1 L. F I J: I 0 C• v MYLAR 
c AF- • r 0 I LF IC' ICOV t'YLAR TAI< 

CH • c 0 ~I' L.,. 1~· HC ~ l'YLAR 
CH .cc~' l : I 0); IC OV l"YLAR T&R 

CAF I~• t LF a v IC~ TU1T AX I AL 
CH 1". ~ LF 2CV Hl:' TA~T AX !AL HR 

RES ICC c f.'T' J/01/ I ro: F'IXrtl CCl':F 
Rf~ It\ c CH' 1/4;J J ("t F!HC: CCl'P 

RF~ IH Qt--~· 1/4\,; )ti, FIXfC CCl'P 
nr~ IP C CH l/4',j !r.'I' F IXE!) CCl'P 

Qn :en c p~· J /41.' 1 c,. rIXrn CCP'P 
FES <2C c '"~ 1/4w ir~ FI HC CCP'F 
Rn '20 Ct-~- 1/4:.: 1 0 \; F' IX!: Cl CCl'P 

FES ~~c t'H' 1/4 t; 1 r •• . ,. "I~rr CCP'F 
HS ~ :! 0 CH' l / 4 lo: I O'l' r I Hr cc"" 
RfS ~(! en· ]/11"\J Jc, F'fXEr CCP'F 

FfS IK c .... l /4. ! a\ F 1 xro CCMP 
f,f ~ Ir\ ( .. )f 1/4. HI FI HC CC P' F 
Rf s IK CP• ! /4" 1 G "' FIHC:. C CP'P 

RE : • ~I' !-':' I /4:.: H'.I F!XEO CCl'F 
~f 4 o 7 K .. y ] /4',, IC l FJ•ro CC P'F 
Ri •.7K H' l /4; 10~ FIHD fCl'P 

• 

r r: 111 

rc~e!2 
EC~P!2 

EC!P.!2 

EC~S!2 

[7292A 
FCBFP'.L 
CC6n6 
EC627fi 

GLAU ITV 
PER A~~y 

] • t c 11 (J 

1.ccoc 
f,. [J 0 0 Q 

1.occc 
". r o c· c 
;> • r C 0 C· 
1.ooco 
2.ocuc 
1. 0 \,. 'j t 
1. G : ll 0 
1.cr~o 

1.0[0C 
1.rooc 

I. CLO(· 

1.0000 
1.c11~ 

• ~ f4 2 (I 
:;.ccoc 

36.tOf." 
I• CC~ Ci 
1.ccoo 
1.ooco 

1.crc~ 

1.c·too 

2.GCOC 
1.coca 

2.cr.cc 
1.ococ 

1.ccoc 
1.oro~ 

13.0COC 
1.cvo~ 

1.ccoc 

1.~ccc. 

'5.0t CJ 
1.cccc 

7.CCQO 
1.:coc 
1.orcc 

24.~CQC 

l. rev r 
1.cvcr 

[ ACH 
EACI" 
[AC H 
£AO· 
£AC!-
[ ACH 
f. ACH 
rACH 
EACH 
OCH 
(ACH 
fAr.11 
EtCH 

[AC 1-< 

EACI-< 

ric1-
(AC H 
[ ACH 
[Hf< 
E AC!' 

r AC!' 
f AC I" 

C ACH 
ncH 

EACH 
t AO• 

(A(f< 

[ tCI' 

EACH 
EtCI-< 
r •Ct' 

[ACH 
r ar1-
E ACf' 

EACH 
fACI-
[AC H 

BCH 
EACH 
OCH 

• 

\_• 
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MBooeo-A l'ULTl-L£V L 

ASS[l'BLY PART ~Ul'P.[K 

ASS[l'ELY C[SCRIPTION 

POSITION I l'o L£G £Nii 
STRUCTURE I c 3 

2 F II\' 
! p IN 

" II'; 
'5 IN 
5 JI'; 
~ IN 
'5 lh 
!i IN 
5 ll'o 
'!i IN 
'5 IN 

f. FS 

5 UI 
J 1'; 

I I'; 
'5 F F S • 

E. FS • 
~ p FS • 

f, FS • 
5 p FS • 

6 FS • 
5 FS • 
'5 F "S • 

6 FS • 
5 FS • 
5 .. s • 
5 .. s • 
5 IN 
5 IN 
5 IN 
5 IN 
5 lf,j 

5 IN 

"" 5 IN 
5 IN 
!i IN 

r N 
!.' fN 
~ IN 
~ rn 
5 IN 
5 HI 
5 P.. 
5 r" ,, 
5 IN 
5 I" 

111- 1 ;~1-

CJ~ l~l l'HHR 

cnFCl\OT 
FHT l\'U l'E r K 

nc.-o~oi;-

<'JG-nc;-A 
;oc..-1:c~-

OCt-OCOJ-
coc-cc11-
!OC·JtP2• 
!CG· Jr bO-
!Ct-:c;no-
!CO-J~•B-

!rr-1c,ce:-
!00-4022-
!CC-4[;2-R 

!<i-c ~ce-
!21 ·C CJ P.-
!2~,-1~r!-

~!.0-lCll-H- -
!~~-!Cll• 

~3~-~C~!-4£-

~~f:-2l:!3-

!!r:-;.rf ~-ltf-· -
~~r-"tF2-

!3C-~C10• 

!!.ll•!C10-4P- -
!~C-~CilO• 

:t3o-~o.::·-
!3C-!0f><'-
!!~·Hl C-
!n-1c~c-

?H-rco2-
3H·j(:C!.-
!7!·GCC4· 
!H.-c·cc~-

:!7t:-crr~-
~7'·CGCE-

!H-~t!t-
!76-CGH-
~7r ·OCY~-

3 7b·G C• 1· 
!n-oro:c-
!H·Ct~3-

37~.-CCf.1-

37f.·n~!-

~7f.-CJ(r.3-

!7t--C:'"·4-
!U-C r. A-
! 7l -r; I ~-
!7(-C~ ~-

• • 
0 I L l • A T r r I A L /.~ or PAG( 5 

LfHNr 
1: P=~l'OTn; 2: JT(I' l'ASTCR 'fLV ((rr; !: •=TAC.f.fll OL.T Of KITCPRO[, STRI 

rr••r.JFT 1c.~ [ c N llU At, T IT v U/1' IHL 
P[ft t~n 

<:;'fl ~l~Tf' r r" "c r. HC~ •~rv EOH I, f· C' ro O rHI' 
FU r-,;' p n~TrR rn: Pr 1.rcoc £ACI' 
H;. ··n ~i~rr~ CFU I' ( I.~ C Gr fAC~ 
LAF ~r. C:LC:-!V~Tr'·~ ],fl!~ 
LAff.h C.LALITY re~· Tft CL • 1 f.30 
CAF r .: Fr 1 c,. r CC. v CfRAP'IC t!SC 11Fne" 1.rrc~ EICI' 
C AF UC r r Jr' '> o G v er P. AP' I c risc 1.ccoo ( ACt< 
CH ·~ ... L' ·£~ -<f' 1• " CrRAI' re (' ((5832 !J,CC~C OCH 
rH • C I lF •I G-2C~ •r . - v CfRAl'JC r. 1.nco UC~ 
OF .co1 LF Ht ~or " CERAP'IJC CISC £Cf.OE8 1.0000 UCH 
CAF 1 ~-. r LF 20 v JO TA '1, T OJAL 5.LCOG rac~ 
c:AF 1 ~ • c lF :'CV IC'\ Hl'.T UIAL l&R 1.cooo UCI< 

CRY~HL Ir • f' ~ • c;,ua 'IT z ~C-le/U 1.ccoc EaCf' 
C~HHL 1 7 •I ~ t GUA RT Z H-lP/lJ 1.tcoc [ Af. t< 
~i.:nr~ ~ L Ir ( SFST r FCS !:IL 1.ccco UCH 
~-r 1 c (!"• 1141o: c. FI lf(C CCl'P < • C I• 0 0 rACt< ,_. -. 
Rn IC r;l-1' l / 411 '"' Ff)f(C CC f'F 1.ccoo ( ACI< 

Ff~ ~~o CH' ! It.lo: ' ~ ~. r r ,,re CCl'F ~.~oc:c [ACf' 
~ r !' ~ '! ~- 0·" J/ 41/ 1 ~. r rxrr c ( "~ 1.tooc UC~ 

RU f .. ~ < • n~ 114~ I C' ;.rxrr; CC l'F 2.ococ EACI-
H~ .c:: G c~ ~ 1/H' 1 r .. "Pf r C Cl'P 1.crvc fACfi 

.. ES ] I( CH' l /4 i; 1 c., FfHD CCl'F s.cooc £Arp 
HS 1~ n~ l /4. IC 1 FI XE C CCl'P EA2'16A 2.ocoo l AC I-' 
R[~ ] I( CH' J /411 H' r IXEI:' CCMP 1.ooco EACH 

HS ; • 21< ':'r!' r /4 ~ 1 c ~ FI lff 0 CCl'F EC8E9f 41.oroo ".LC~ 
~f ~ E • ~" ( ~~ l/41i: I 0" FI XEC C OP'P P.~cco £ACI< 
PFS 1 c I( ~ ~ .. 11~• H": l'IXF!l CCl'F 9.COCC EACI' 
T R H. 5 ! r. T ~· ~ ~PH~: I 2.ooco EHi< 
IC 74 C Cll. 4 ~ IN PG~ l\Ll\r f.A T£ EC5e32 3.000C EACH 
?r H!r~. ~ I~ n~ ~ Al\[1 f.AH ~. (i 0 cc E AC~ 
Ir 74 ~ c•· ' 4 I•. .. r·s '\MIO GATE 2.cccc £ACH 
! c 7 4 ~~I\ J-K "A-Sl~V( FLIF-FLCP 1. 0 ( c 0 E AC!" 
IC 1t. "4~.' r. rrcr TRJr: f"L tP-FLCP 11.croo rHI' 
rr 7 It'::~. 4 Ll'iE·!O Ll'\E orccrrR lf .~~~t OCh 
IC 1~:0; ~ r l( HV!"RTER ~.croc OCf' 
tr 74 c· <r-. 4 ~ I~ FC.5 f'.CR GATE 2.rCCG · f A Cl-
IC 1r. r r- ~: L < I I\ oru:~rvr OR GAH 1.ccr.c [AC'I< 
IC v:u,r. ·' I~ 4 r. fl fGTL ~u 2. CC G (, r. ACI' 
Ir Ht ro .c "IT urr:t£VcN PARflY ffN 1.ccoo EACI-' 
IC 74] L ! o V\ 4 ~ IT UP ro wll: CCUl\TfR ;.occo [ ACI' 
IC 74:E 4 ;; r •. PG~ Hr. GAT[ [ c 5 ~ 32 ~.~r~o El.Cf' 
IC 14] C, 1 ;; k f ~ E T ?11\An COUl';l[R LAT 1.crGc fACI' 
'" ·' 74!< 4 c II\ CP r: t T[ :s. c r r c f~CI-
IC 74 J F 1 ~HO-•iPf,(' ~ • I' IT CCUt..HR ~. 0 ( 0 r, E ACf' 
IC 74174 ~rx ~ TYF rL IP FLOP ~.ccoc fACf' 
Ir 7417~ • - l VFf ~H T~IG F IF 2.r~·cc r. t( I-.. 
re j6 ... 7 T ~ H .. : ~;: ~tTr 1. r cc c f ACI' 
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MBOOBD·A l'ULTl-LcV L 

ASS£M6LY PART NUMBER 
ASSEM6LY DESCRIPTION 

FOSITION IN LEGEND 
STRUCTURE 1 2 3 

4 F FS . 
5 FS • 

" IN 
4 IN 
~ IN 

---··· 4 1111 

" IN 

" IN 

" If.I 

" 1 t. 

" IN 
11 tp.; 

" IN 

" IN 

" IN 
4 IN 
4 IN 

" IN 
Q IN 
4 IN 

" IN 
4 IN 

" IN 
II a 
'I IN 
4 IN 
4 IN 
4 Ir~ 

" IN 

It. 
4 IN 

" IN 
II IN 

" IN 
-~ I 'i 

" IN 
4 11\ 

" IN 
5 rs 

-- ·--- II IN 

" p FS • 
!: IN • 

" p F~ . 
5 F ~ • 

" p F S . 
5 FS • 

• 

177-~~~7-

0t~ t~c ~Ano 

co·ro>nT 
PART l\;UP'HR 

~30-4QH-H-

~!C-4GH-

n~.• l[(L-

37'5-~rc 1-
3H-CC~;-

~7F-cr~~-

~H-CCO•-

~76-ctrr-

~76-C~H-

~76-0011-

~ 76-G Cl l· 
nEi-OC4[-
37f.·OC•:-
!7f.-004f-
3H-OC!'-3-
~n-cce1-
~7f -t c·;~-
~7F-OC'~4-

nb-CC~7-

:76-CH4-
~ n-c 11 r;-
376· 012P· 
!7E:-011f-
376-01 P.3-
n~-c J'>4-
~n-c;:~o-

!H-SCr.J-
!BO-::J<C-
~tt-1a::-

~H-7.?Cf-

COC-"."'"'r--
!00-llGC· 
~C0-1!!0-

!CG-1ryoc-
~CC-1':~~-

~GJ-;d47-

300-!C~r-

~OC-4l~2-

!CC-H?2-~ 

!CC-4C!2-
!3C-JU7-H- -
!!C-H~7-

~!0-<GlC-H- -
!~Q-;ric-

!3C-~L~.~-4~- -
~:!c-;-r~;;-

f I L L CF ~ A T r F I ~ L AS CF PAGE 7 

L rcr rxr· 
1: P=P•Al'.TL~I 2: ITfP' P'AST£R rrLY rccr; ~= •=TA~G[O OUT Of KITIPROD STRJ 

r r < r R 1 rr I '.,>. 

HS !CK : I-" I /4" IC~ Fare CC P'F 
H5 lOY C'"°" 114~ 1 0 •; F !HD CC P'F 

c~~<1C ~ILICO TRtHISTN 
TRAll:~IFAr •q1es1-1 LARC:r 
IC 740 0,. • 2 I~· Fr· 5 ~M!C GA TE 
IC 1£ 1 or.: ~ II'. Pi~- ~n:i GATE 
ir 7•~ c ~ ~ Ill: PCS r-.~l'>r GATE 
)( 747~fl. ~ rcr,r TR 1r. FLIP·FLOF 
Jr 74 0 4,: r ~ x H VfR HR 
lC 74'1~1'. 4 P!T ~ 1 N t FY COLI'- TE R 
IC 1~ ~ ,,, • < n F':!' H~ GI.TE 
IC r~ r:: 1. ~ ~- 4 fIT ~GTL ~C'~PtRATCP 
1r Hf-'OH t-r ~ ll\\''1'Tr~ 

IC 7• I~ 3 2 4-1 L It E rAH SEL PO 
IC 74lr3 ~n. " FIT UF CCWI\ CCU NTER 
IC 74 CF ' 2 I\ Frg IH r..nr 
IC 14! 2 " 2 IN OP f.AE 
IC 741f:1 !iYll:CHRCr\CUS 4 PIT CCUf>HR 
IC 7• 1 ·:~· .. o IT PA~ ACCESS Sr If T REG 
IC <;If Vi ;: f' rTR I G RrsrT ~c~·o STPL MVB 
IC 7417"· ~ " T VF! u1 er TP JG F/F 
IC 74!~ " " IN NAl\C' f'L'HfP 
IC 74!f7 H~ fUtFFli 
IC 7417~ Q "IT ,, T'l'Pr Prr; ~ SHH 
IC 7411 ! . H ~c~ H.r. 'iATE 
IC "Cl'~O!F CYCLIC RECLf''rM1CY CK GEN 
JC 14 F H. rnrKt T ~r·Lrri; HIL 
rt 0 zr I\ 11\ 75'J A 12.rv 400MW 5 ro-7 
PC:F cc e '1A~ HF- CJ~I( CUL 

FCA O.,;>e rtnH PS fltrULATOR 
C'Tf-'H DIRrCT rrsr 
CAF IC 0 Pr 1 0 :· ~ro v CfRA~!C CISC 
CAF 3~C F'"' lCl: '; 0 0 v CERAMIC CISC 
CAF . "'~ L; +I C-2G" 1: v CtRAI' IC D 
C~P , C Cl t;F 1 l'1 ">O~ v rrPAP:IC Dl~C 
CAP • fJ 4 7 t:f JOt ire v !'.YLAR 
2 :;c r L'F ;: c \/ rL[C'1FCLYTIC rAPH ITCR 
CAP 15,C LF l:C \' I 0). T Al\T AXIAL 
CAr t ~ • r LF ;: rv H'.' HriT ~XIAL HR 

CtP 1 0. c L'F .. v IC" TANT ~nAL 
R[~ ~7 c~~ 1141 l (1 ~i f I Hr C CP' P 
PE~ 27 CH' ] / 411 1 c '( r IXrr cc" p 

i;r~ HC CH. 1/4ii; 1l. FI XrD C Cl'F' 
H~ Hr ct- • l/4~ 1 r • FJxrn cc" p 

Pr s ~- ~- c ct- fl II•' J(. >Jxrc cnF 
i:[ ~ ' . C!--!i·· I /41' l r ~· F rv:c Cf"" 

• 

r c "' 

rr~ e;:r; 

£C58~5 

RF;;2EP 

F C fiF r.L 

EC'i829 

EC6513 

GU An tl • 
P£k A~~v 

;:: , or r r. 
t.OL(( 

t • ct or 
loCCQC 
f,,trcc 
5,ccrc 
loGLOO 

17.0UC 
,.,rrco 
<:. 0 Q cc 
3.0COG 
2. 0 crr 
1.r-coc 
•.orro 
2.r.oro 
~.cccc 

5.ococ 
J,CCCC 
2oLLCC 
l oGOOC 
3. ( [,(. c 
6o00GC 
2, 0 CL r. 
?.occv 
7.0CGt 
1.coco 
loCGCC 
i.ooor 
I , G CC(' 

loOC.CL 
14,EHC 

1.occo 
1.0000 
1.ccoc 
1.orco 
1.~ccc 
loCCOO 
!oQCOL 
1, "H C 

2.ooco 
1.coc: 
1.ccoc 

<.OC~C 

l,llCC 

l. Cl [J 0 

J ,frJr 

UH ll'L 

El>Cf-' 
fACf-1 ..~ 

l Ari-
f Al:H 
EACH 
EACH 
£AOI 
DCI-' 
f ACI-' 
rAn 
f ACI-' 
r Ari' 
[ ACH 
EACH 
EACI-' 
EACH 
f.ACH 
[ ACI-' 
EACH 
UC'H 
r AC!-
E PCI-' 
EACH 
OCI-' 
OCH 
f. ACI-' 
EPCH 
£ JICI-' 
E ACI-' 

E Art• 
EACH 
LACI-
f:ACI-' 
f PCH 
E ACI-' 
[ t.C~ 
EACH 
EACH 
E ACf-' 

[ ACI-' 
f Arf-1 
E ACI-' 

f tCI-' 
[A' I-

[ACI' 
[~Cl' 

• 
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ASSEMP.LY PART NUl'PEK 
ASSEl'BLY DESCRIPTION 

177-3< ~ 7-
0H 1;L l'A~HR 

POSITION IN 
SH.UCTURE 

" 5 

4 
5 

4 
5 

4 

" 4 
4 

4 

4 
4 

" 4 
4 

4 

5 

5 

LEGE ND 
1 ~ ~ 

<:Cl'FCll:[~l 

P~~T r-.uHEP 

P "S !!G-<OH-4F- -
F!. * !3~-~Ct+E-

P FS • ~!ii-~ Gt:.~-4f- -
F!) • !!G-au~-

F I'S• !30--:!~l~-4E­

FS * !30-!LlC-

p FS • !~C-nln-H- -
FS * !3~-~C lf-

P F'S !30-!C.:'"!-H-
F !) • !30-!C, !-

F FS • !!C-!c;i.-H- -
IN* !30-~C1 rt--

P rS 3~0-!C,7-4F­
l N • !!0-~l•i-

F FS * !~C-etll:-4c:. -
FS • no-•ClC-

F =-s !H-4no;-4F-
IN • !!C'-•~1•:-

!Ill 
"s 

IN 
FS 

IN 
FS 

p, 
II\' 
l:\i 
I\ 
"s 

II\ 
If\, 
If; 
I I\ 
l r.i 
r•. 

331-GCI0-
331-GC:a-~ - -

~:!t-cr~c­
!~1-c c-~2-FI 

!31-<GH­
!~I-ac.r-R - -

~!]-:';j::­

!!1--r1:;-P. 

~~(-~[c.;:­

~3~ -~r.1 ~-
7!,~-!C. l~­

:-;'!:.' -r cc3 ... 
! !. .', - c ( ( !.-l\ - -

!?•-ll·lc-
3~4-cr;:­

" ~1,;1~­
?~ -1F4-
~ ~ - I l ._,. -
~f -11:.r-

----------------------------------------------------.. 

• • 
F I L L CF • t T f R 1 A L AS OF RU!\ CATf: 0~/30/79 PAGE 8 

Lf '-EU' 
1: F:PrANTCI'; 2: ITE~ l'A~TfR tfLY crDEi !: •=TAGG[C CUT OF KITCPRCL SlR> 

r;rsc~ IFT lGI\ 

PFS •70 (rt 1/4~ !~ F1xrr CCl'F 
RES 470 err It•~ •• fl~lD CCl'P 

~r~ ~Pr Cr~ 1/4~ ICY FJ~rr CCl'F 
PE~ LfO C~~ 1/4~ lCI F!lfC CC~P 

lK (~' 11•~ !C2 FllEC CC~F 
lK Cr~ l/•~ IC' fJ,[0 CC~F 

RES 1.eK C~f 114. !Cl F!XfD CC~F 

P[S J.F~ c~· 1/4~ IQ• ~1xrn CC'P 

~rs ~.~K c~~ :/4~ ~¥ fl)EO CC~P 
l<ES ~.2t< Cr~ )/4. ~~ • Ino CCPF 

Rf~ i.7~ C~M 1/4~ 

R[S ;,.111 Cf':-!/•, 
") FJHO CC~P 

~·, l"IXfC CC~F 

~E~ 4.7~ C~~ 11•~ IC: Fl)[t CDl'P 
Rrs •• ,~ O~M 11•. 10• Fl~lC CC~F 

R[! lt~ ~~~ I/'~ 10~ FlllD CC'F 
I\[~ I~~: cH• )/Lo JC! FIHO CCl'IF 

P~s !E~ er~ 11•. c' ryvro cc~F 

RE~ !fl': tr'' l/4~: ~·· "PEC CC~F 

[ c llo 

rc•;e37 

flCOlP 

£C5S37 

CH' ~/;?; IC' FIHD CC~F EC5P4<; 
c~w l/~W lC, FJ'r CC~P T&R 

PES i.? r~, 112~ !C~ FilfD CC~P EC5P45 
l\[S ~.~ Cr~ !/~~ ICY FIXC CC~P TiR 

~Pr CP~ !'~"' ic: Rf5lfTCR r1001e 
FfS E~O c~, l/~~ ICY Fixr CC~P T~R 

RES ~.~~ ~~~ 1/~~ 1~' FilfD CCPF 
FES ~.;~ ~r~ Iii~ 10\ ~!VC CC~P T'R 

Rrs ~a Cl'·' !\. lC';,f!XfC CC~F 
R~S lo?'< Oi:' 1··1 lC~· f!V[C CCPP 
Rrs 1.~f. 0" 1 .. 10 FJHD CCPF 
R~s ~.?1~ er~ 11~v l: "Ivro FIL~ rc1~2e 

~ES ~.!7K DHP 11•~ l~ Fl~ FILP T+R 

r1sr .. ~or~ 11 i. =• 1~:r·~ 

7.~ GrY 71. 5X Rr~r TCF 
RfS !~ tr• VI~ T !~ s1:r AC. 5, 

~~"' l~q· ~1:cc-1;~ L:TTt""""L ;:1~001 ru1" 
l>•'F I"'\ r:r~r~:; LITlL[FL C:7':.0G2 fC£74 

' t•~ 1~·~ r1cc 0 ~: lllTLfFL ~7~C[4 EC~74 

QUA"'1JTY 
PE~ A~5Y 

Lit' 

4otfo0~ EACti 
1.ococ E~CH 

lo~C'OO fACt-
loOOCO EACI-! 

1.cooo EACP 
lo~GC~ OCP 

2.nr.LC EACH 
l.~~~C EACr 

~.or-cc ~Act< 
1.rrcc r~ct-

2oHCC EACI-! 
1.rcoc EACt-

2.~orr E'AC~ 
1.rooc rArl' 

2oCrt C DCI< 
1.co~t EAC~ 

1.cccr uc ... 
loCOGG rACti 

2.oc cc EHH 
1.oroc uc1-1 

1.oroc EACf' 
1.ococ uc1-1 

loCCCl EtC~ 

1.ccac EACH 

1.crcc EH't< 
1.rcct rt.rt-

lo~C·CO fACt-
1.Gl·t( fACr 
I.CU(( f.H ... 
l .ornr EACP 
1,(.~r,r [ACt< 

!.~!CG EH ... 
1.~(0G OCI< 
•.r.Cc•( EICI< 
1.:-o~rr r~r~ 

1.rr:c fll(~ 

l.: : t ~ : f,(' ... 

IML 
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177-:5~!7- LfGOiO u--aU£Ml!LY PART NU,,BER 
ASSEMBLY OESCRlPllON 0IS 1!0 "'AS1£R 1: p:;Pt<HTCn 2: ITEI' 14ASTER r.ELY coor; 3: •=lAGGED OUT OF KITCPROD STR> ----- ··--- ---·-·· 

l>DSii'lCN lN LEGEND CCl'PO~E~T 

PART ~!Ul'eER 

r.l'SCRIPTIO~ E C N 
STRUCTURE 1 2 3 

~-. - . -·-- ---

5 
. -- 5 

5 ·-r-

5 

IN 220·1C'l6• 
l N ooo-coo11-
1N ooo-oc11-

P FS E00•70CO• 
--rs-------nir-illC"'F -

FS 

IN 

PO~O WlRf ~ LUr. A~~YCY<B~ll~E482·12 
SUE-SYSTrl'S 
LABrR CLALllY CC~TROL 

1~ GA ALACK STRA~CEC WIRE 
- -H ~-~ 1.:111Tt -snn•;i:n~-111Rr 

TERMINAL FASTO~ .<~0~.032 PG111R2581' EC6131 

5 IN 
<20-10•.lc;­
ooc-00011-

--uirn-=11urr---·- -
EC~-7004-

fC0·700'l-

F0~3 ~lRt ~ LUG AS~YC92AM1>8EllH~·12 

SU!'·S'!STE~~ 
----.,.-- -- -- ·- - . - "llQ -o-POl\ r.u All TY C'O~H CL 

5 
E 

---·-11-

: 
: 
5 
5 

5 
5 
'5 
5 

6 

----11-·· 

5 
5 
5 

6 

. -~- -

--~--- .. 

'!l 
: 

5 

5 
~ . -- - -s-·-

• 

- --· 

p ~ s 
F S 

---nr 
IN 
IN 
IN 

F FS 
FS 

7Z1r- Tlllll - - -
cou-occ4-
OCO-~CI I-
4<0-10~2-

E00·7C~E-
f;00-70Cq-

16 ~t YFL STRA~OEn Wlkf 
lE GA •HITf !TRA~Crc WIRE 

FC:l;!:R CCil1: CAELEfq~6~11Ft4B~-11E 
~LF-~YSTE~~ 

LAE CF. GLAL ITV COUHL 
FO•ER co~r 10 FT :O. /MALE PLUG 
H r, A ~LUE STR HrnEr liJR[ 
1 !> GA Wt' I TE ~TRAr.:rc: Ii I RE 

El 0773 
[10773 

--------·· -- - -- ·-. ··-

FS H5-0l 17-
i:-s • f~4-0017·R 

~S • f~4-0C52·R 

c-5 • E!'4-'U0!!4-R 

·--rir--rru-~-

JN CGC-COC4-
JN CDC-CCI 1-

p FS ~Ot-7CDO-

FS Elit-700':· 

F.~.r. TUll~G !/Elr. CLfA~ £C935~ 

TER~J~AL FASTOK .250X.C32 PG10R~5eM EC849~ 
#6 ~J~G lC~GLE fLU FA14·E~C2K/REEL> 
rr~~!N~L FASTr,K •• 5,~.0~2 PC14R258~ EC6131 

·-.iTRr- R tor. ll!'<;T TTFr 1'1C4 -i!-e4B2-317 £C9384 
Sl!r-SYSTr~·s 

LAE~R CLtLJTY cC~TRCL 
16 ~A DLAC~ Sl~t~~[~ WIRE 
lF rA WP!TF !TRA~rEr ~!RE 

rs---~~;;--=--- - ·-TliFJr.r.,3fcTr rTJfTSPR11\iK [1050:!! 
FS £~4-0C17-R TER~l~AL Ft!TG~ .2~C~.032 P'10R25e~ 

FS f~4-Cl34-R FA!Tr~ r<~~ 14-Jf PLl AMP3-350el'l-2 £10503 

!l'J 
IN 
1~ 

F F S 
FS 

<~O-J~n-· 
tcc-rro4-

- . rrtr =-::-tTr=- -:. . 
~00·70CO­

HC-70C9-

i:-s foc-nrc;i-
Fs fC5-Hl5-
l'"::;. ·r:-:;-=r11~-;, 

IN 

AC Ct~ll' r<P~~ RE4S2·318 EC93E4 
~L~·~YSTf~~ 

·- u1i;mr --i;n tTTT -cn;n t'1. 
lf; ~~ "LACK ST~ANCE[ w1Rr 
1! ~A ~MIT[ ~TRA~:rr ~!RF 

lf; rA ~r!Tf ~T~A~rr~ UIR[ 
~~ CL>~~ Ht.JH 
Ftiorrx Hl\17 H-n -ni:- ~'"'!-!50P.t9-2 noso! 

~f~T~l~K i HAR~[~S A~SV 6F40-18 EC7454 

• 

QUAl\TlTY 
PEP ~SSY 

1.0000 

1.0000 
.0110 
• 0 02 0 
.~ 0 0 c 

1.0000 

1.oroo 

1.0000 
.OOH 
.o 01U 
.~ B 0 C 

1.0000 

1.ccco 

1.coco 
.1100 
• r ~4 o 

1.0000 
• 75 0 c 

1.0000 

.4~00 

2.oocc 
1.ocoo 
~.CCQC 

1.l'CCJO 
• 0 45 0 
.rt'H 

1.420C 
1.rooo 

• 1 0 :l !! 
1.oooc 
1.caoc 

1. r r 'Jr 
• 0 c;~ 0 
.Cl"O 
•ECO 

1.nrc 

.F ?Cr 

.j 70 c 
2.ccco 

1.cooo 

U/M !Ml 

E ACt' 

EACH 
EACH 

FEET 
FELT 

fACf< 

EACH 
EACH 

F Lr T 
FEET 

EACH 

EACf' 
EACH 

EACH 
F[[T 
F£rT 

F[£T 
EACH 
EACH 
EACH 

£ACK 
[ACH 

FEET 
HE:T 

FPcT 
EACH 
!: ACI-' 

f ACI-' 
OCH 

F[(T 

F[[T 

F[[T 
ff ET 
EACH 

OCf-' 

• 

LJ 



• 
---°"""1!001!0-A l'ULTl·L[V L 

[__; -- . ··ass~BLY PART ~Ul'BER 

ASSEMBLY DESCRIPTION 

. FCS-ITICN IN LEGEND 
STRUCTURE 1 2 3 

177-:!::!7-
0IS I!( ~A~lER 

CCl'PO'i[~T 

PAF1 NU~PER 

" IN 315·1052-
---·-·ir If\ :!75-IC53· 

" 4 

" " " --~-

q 

" ·11 
5 
5 
5 
5 
5 
5· 
5 

5 
5 

IN !1=·<;016-
IN 376-G OU.-
IN 376-0134-
JN 37&·0£40-

P Fs • :!eo-oooo-4E- .­
FS ·· 7er-oor.o-R -

F FS 
FS 

IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 

IN 
IN 
IN 
IN 
IN 
IN 
IN 
JI'; 

IN 
IN 
FS 
F~ 

IN 
IN 

it'\ 
IN 
It; 

F F S 
~s 

FS 
i'S 

IN 
IN 
rn 

P F S 

:!80·1CCl-4E­
~eo-ILOl-R - -

:!eC-<L4t:· 
:!l't'-£111-
!&0-2113-
300-~002-
!eO-!COe­
q7P-0:!26-
~ 10-1ar,­
E5o-~orc-

6~0-3131-

27C-G.!3':­
COO·OOO'I­
OGG·OGll-

. <'1U-'7('05-
000-0C04-
ODG-0011-
3!'.0·0011-
~~c-00::1-

~~o-00?1-

3~0-0 ('3'J-
:! 80 -4C' CG -
:!PD·4CCO·R 

o:ic-1;:0~­
t:4-1 ~Gf.-

2;:0-1 C42-
COC·Cr04-
COG-LGll­
ECC-H'.:1'· 
fC~-HC~-

f:4-0C~t:-R 

f.54-0C~B-P 

<t:G-lC'J5-
COC-~OQ4-

001!-lll'll- - -
ECC·HOO· 
FCC-HG<:-

• • 
P I L L OF ~ ~ T r R I i L AS OF RU~ CATE: 04/30/79 PAGE 9 

Lf~fND 

1: P=P~A~lc~; 2: !TE~ ~ASTfR rELY cor£: 3: •=TAGGED GUT OF KlTIPROO STR> 

CfHRIFl!Cf . 

TRA~SISTC~ 2~6:!~1 IPLASTir> 
TRAN~ !STCR llCAE20:'1~ IPL ASTI Cl 
,!CA l~SLL~OFIC3f FCR 57~·1054/1035 
IC 123 VOLTAG[ Pff.ULATOR 
IC L~!G4 ~~r. VCLTAG[ H[f.ULATCR 
IC L~~3q 4 CC,PAOATOR 
.4e ~EfirA~Iur c1orr 
~rRr1~1ur rrror 1.200 REEL> 

[ C N 

CO~~ ~IL ClODf 3GV, IOOMA AT IV o'IB t10753 
LO?· SIL C!ccr ?LVt l~O~A Al lV T&R 

CIC l[~ !~~~30C A.1v ~oo~w s C0-7 EC5175 
DIC ZF~ l'!'.241C 11.cv 500,~ s DD-7 EC5775 
[10 ZEN l~L143 l?oOV I W S 0041 
r1c 1~4719 ~CV ~A RECT s c~o EC7285 
Al~A R[ClH!FR 
HrATS!NK.?EG RDlq?e~l/M2lC6P4D-105 
PCF S2~ ~ASTfk P~ R[~ULAlOR 

6-3r y 1/4 PAr H~ PHL ~s SS SE~S 

E-~2 k 3/f ~YLCN covr~ro FIL ~c SLT EC5821 

52~~1 CHA~~!S AS<Y(E0h7l 
SUP-~Y~T[l'S 

LALO~ 'LALITY cr~T~CL 
PCA ~~e r•~T[F fCTHFF~~ 
SUE·SYSH.-S 
LAEGR CU~LITY CONlRCL 
22~·21521·110 FC CON~ SOLQER TYFE 
£2~·?.?Z21·110 SCL TYFE 
2£1-lOG~i-2 PC er~~ ~lREWPAP 44 PCS 
qq POS P,r.CONN SOLCEr. TTPEICINCHl 
CIC lh4GC4 400V IA PFCT s ro41 
[1'403 I 1~4G04 ~FCTIFI!:R IREEL> 

PCf nee ~ASTFR ~~THfRPC 

ECE.330 
F:Cf>9~'l 

[ c E: 5 75 
EC69~? 

RF2251 

2 Fe~ Fl~ ~rAGf~ ~!~Y •~F 35020<;-1 RF2251 

~C2~ ~lkE R LU~ A~hY12LCRTlLf482-12 
si;F-ovnrr~ 

LAPOR ~LAL!lY rc•TRCL 
lE GL GRrr~rYELLCW STRt~oro ~IRf £Cf755 
lh ~. ~Hr•r ~·R••rrr ~!Rf 

~~ RIM~ Tr~GUf SLL tAJq-~~12~fREELl EC~195 
#& "'CQK L~~ ~LLf FA14-Ff~ 12~/REfll £C~7<;:5 

P04G WIQf K LUG AS~Ylr28PllP64P2·12 

~L'E·SVSlU'.' 

. L~"'C~ r;l'tl TTY f.fJNTFOL 
In Gk oLAC~ ~TRA~:Ec •IR[ 
1~ ~' ~'UJTr sTRA•:r[r ~!Pr 

QUA~TllY 

PER h~!;V 

2.0QOG 
2.ocoo 
~.OH 0 
3.oooc 
i .cco c 
loOGOC 
1.cooo 
!.DOOP 

L" !ML 

[AC r 
EACH 
fACH 
EACH 
EACI-' 
EACH 
EACH 
EACH 

3.0r.Oc (ACf' 
1.ococ EACH 

2.or100 
1.vooo 
1.0000 
4.0000 
2.0000 
1.occo 
1.0000 
2.ooco 
4.0~CO 

1.0000 
!i .1 :! "0 
1.0;-~o 

1.corc 
• "'l'l 0 
.1eoo 

1.0000 
GoOOOO 
2. 0 l 0 (· 
e.oooo 
1.ocoo 
1.0000 

EACH 
E AC r 
EACH 
EACH 
r ACi-' 
EA Cr 
LACH 
~ Ar'.H 
EACH 

EACH 
£ ACH 

EACH 
EACH 

fACH 
E Art< 
UCH 
OCH 
EACH 
EACI-' 

i.ooco E'CH 
1.cocr uct.o 

200000 UC~ 

.OCl'O EACI-' 
• D 0 2 0 
.~~00 FfFT 

1.ocoo FEET 

i.ooco EACH 
1.orcc fACf-' 

1.oooc EArl-' 
.01~0 fACH 
• 0 0 ~ G 
.?gee FEf.T 

1.r.rrc rrET 

I 
,__J 



Li 
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AS-rrl'"BLY PART hU~BER 177-?~!7- LrGEl'JD 
ASSE~BLY DESCRIPTIOh OlS l!C ~ASTER 1: P=PHA~Tc~; 2: ITE~ ~ASTER CELY coor; ~= •=TAGGEC OUT OF KITCPROO STR) 

-·-·--··--·---- ---· ----------- -·---·-

FOSIHON lN LEGEND ct·~Pt'Ntt.T 
PART NU~EER 

orsr.RIPTICt. 
STRUCTURE: 1 2 3 

5 
---- ""!)' -- -

7 

£, 
. 7 

6 

6 
6 
b 
6 
6 

7 

. ----6" -- . 

!5 
5 

(: 

6 

- "5""" 
5 
5 
5 
5 

--- --s 
5 
5 

-----ir 

5 

-----q---· 

• 
4 
~ 

IN ~00-0004- SUF-SY~Tf~~ 
T"N-lllTU"GTir-·- • ---- TA"FOlr--m:ITTT-Y-TilffRCL-
1 N 270-!063- rEATSINK rAR~fSSC~2P~J)06482·117 

IN ooo-orr.4- ~uP-sY~Tr~s 
IN 000-0011- LAeoF< GLALITY CONTPOL 

F rs 600-0002- VTRr lE r.J REC UL 
~s E00-000~- WIRE IA f.A W~!Tf UL 

P F S 

"s 
F F'S 

rs 

EOO·ECO't­
~OO-(C09-

HC-EQCE:­
Ht·f.CC.9· 

FS HQ•(OOCJ-
FS loe.-0014-
Fs fO!-·OtHi-
FS E:05·1CC4· 
IN f~4-l 14e-

. Hi E !:q ... ,. 11"9 -
FS • £::~4-IH-3-R 

•s E"4 -1164-R 

IN '.!7'3-104A-
I~ n~-C,014-
rw-· - :!TI"~- - -
TN HO-~OCO-

IN 3ec-~CB-
I N 476-0!:: 7-
FS F.CO-~Cl '3-
I N 6~C-~!6U· 

JI'\ 6':''2'-~CCQ-

!N f~3-3roo-

IN E!'3-3CC1-
Ih ~~•-ICOf.-

II\ <7C-~O~'l-

J11l 1:01i-OU-t"'l--
lh OOO·GOll· 
JN 410·rt 11-

14 r.A YtLLOW STR~hufC \/IRE 
14 r.A WHITt STRA~nEn WIRE 

14 GA ~LU[ STRANnro ~IRE 

14 GA WHITf STRA~Drr WIRE 

14 r.A WHITE STRA~rrr. WIRE 
TUEJ~G ti~ CLfAI"< 
•3 CLfAR TU~ING 
CAEL[ rvr. PA~·TY PL TI~-~ 
SCCKfT HCU~l~G 1·4eO!lP·O 

... -- ·-pn--11ous I l\'G T- ~11 U3"1!':-o 
SCCKET 20-14 GAl~fEllA~P f1117-4 
PI~ TfP~ ~0-14 ~AIREfLIA~P 61118-4 

TSTP 2N~3Ct 200W 40V AP NP~ S T03 
l~SULtTOR XTCR ~CU~T WECKESSER T~-1 

- - rrr.11--VSlm" -(UR GrJ FOR POI/ER "1STORS 
r.10 !Nl<COA IOOV l~A RECT S 004 

- - HARO~AR[ ArrESSO~V KIT FOP 3f0-3000 
~EATSJ~K19?.R HASTr.RlC6P40-101 
lltPr }q GA TI~~r~ CQPF[R BUS CUL> 
E-~2 ~ 1/2 PA~ Hf Pl'L p.15 SS SErs 
1"1T - f-:!C-ttC l't'X S!'ALL PAT SS 
WA~r f ol491D .375GD .OlE FL SS 
\/ASH E ol501[' .UA('C INT T ST 
llE: r.ROUNn Lur. 

)frR hAR~ESS q2erl•2 60H7 CE4e2-14E 
"!trl!""-=STST~ -
LAeOR QUALITY C(~T~~L 

FS • ~o•-Ofo4c-R - -
FS • E!'A-1H3·P 

~~c ~R~5 rvr 60Hic~11r21cso6F·ID7 
l[PWI~AL FASTG~ .25C~.Q~2 PQ18R25B~ 

SOfK[T 20-tq GAIP.ErLJAp.tP E1117·4 

ni 
IN 
IN 
IN 
T II; 

?7'7•-t1"'.'"UT­
C OO -O O l l­
OOC-OC'<4-
4~ 1-• ci,r,-
47F-OC•P-

- - Ft.un~-n:nr 1tS"n'1"!'tT-,;t11"!l-!!1 
LA8CP GLAL.llY f.Oll:TRC·L 
lA!"UR PREP ARO 
~01 p.tICll0-~1; FIRAfKFT c~·n3-116 
~01· PLUNGER ~UlPE !"~~33-117 

( 2 
12 

-1 l'J ----!1TP!-U:i1J"=-· - - 1<'11'1'U~ l"V I Lt CI RCL TT"TI O"P11CITOR 
IN ~GO•!Cf 7• l2K LF 50V [L[CTROLYTIC CAPAC!TCR 
IN !CO-!C(~- ~7CCO ur :!UV rLrtTROLYTTC CAF 

• 

E c ~ 

rcsa'l 

E<:B289 

ECB583 

ECl!289 
EC9006 
EC9006 

OU HT IT Y 
PEP HSV 

• 1 n 1 o 
1. (( 0 0 

• 1 4 r: c 
• 0 ~ 0 0 

1.4<0C 
1 • r· o o o 

U/M IHL 

EA Cr 

OCH 
( ACH 

FEET 
FErT 

1.0420 FffT 
1.P~OO FrfT 

1.7~GC FEET 
1.oooc FE[T 

I••~ 0 0 
.noo 
.2100 

3.oooo 
1.~oc c 
1.oaoc 
~.or-oo 

3.rcoc 

1.ccoo 
1.~ccc 
1.rcoc 
2.rooo 
2.~000 
1.ccco 

• ;>" 0 0 
2.ccoc 
2.~~oc 

2.ocoo 
2.croo 
2.ccco 

1.oroc 
• I~ 7 0 
• r ~ c; o 

I. C 0 0 0 
2.croo 
2.oooc 

FEET 
FEf'.T 
Ff(l 
EACH 
LACH 
EACH 
r. ACH 
f AC~ 

EAC~ 

fAC~ 
[ ACH 
[ ACH 
( ACH 
EACl­
FfrT 
fACH 
EAC~ 
EACH 
EACH 
f AO· 

EACH 
fAC~ 

EACH 
ft CH 
EiCH 

1.ocoo EACH 
.0~10 

.OC70 fAC~ 

1.ouoc 1 tc1-
1.ooco rACH 

l.coryc EA!:H 
!.C'JCO fACH 
l.ccco EArH 

• 

[_j 
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Lr C Et\ 0 ASStMBl:'f PART NCIMBL'R 117,;~2:!7· 

ASSEl'BLY DESCRIPTION 015 l!C ~ASTER 1: P=FHA~lC~I 2: IT[~ ~ASTfR rt LY CCDfl ~= •=TAGGfD OUT OF KITCPROD SlRI 

POSITIOt.I - IW LEGEND CCl'l5.0NEH 
PARl l>iUHER 

Cf.SCl'TPTior. £ C N 
STRUCTURE 1 2 3 -----

" r· 

" 
-· ---- ~ 

4 
li 
4 

5 

IN 
IN 
IN 
lN 
IN 
IN 
IN 
IN 
IN 
IN 
FS 

!oo-~ootl­
!oo-~c21-
!OC"-5022-
~00•5024-
no-0010·.; 
32!i-OC21-
!25-2!05-
!25·'iC!4-
!31-~~12.;;· 

!31-!C12•R 

IN ~31-3022-

CAP CLAMF 1 ~/4"3LLG SCl115•058-13 -- -~rr· ~[AiW2 172-1~cf<!"TDG""" - ·····- . 
CAP CLA~P C TYPf 2 l~CH 2 L~GWCFF74 
CAP CLAMP 2 1/lf l~CH ~ LUG 
CAF ~CCl FCR •30C-~042 GE IE14 
10 TfR~i~AL STRIP 
SWITCH, ROCKER SPSl 

----n s PT-v.1 r1nr -s1.-r-n: H-r~ n---r ·· - · · 
PL!~ PlTlC~ ~CD ALCC•tl2 
Ars lo2K o~~ 1/2w 10~ FIXED CC~F 
RES 1.2~ c~~ l/2w 10, FIXC CC~F T&R 

R[S 2.2K c~~ 1/2~ 10~ FIX[D c~~F 

EC8651f 

£.C7~5li 
EC75Slt 

-·-- ---·----n--·· ! 31 - ! C 22-R ·us 2.;:R t:l-'111'1-r.'t<,n FTlfO--Cl:'lll'P HR -

IN 360-oooo- FUSE HCLtEP ~o DfC,Rff CC~TACT 
IN !f0-~000- RUEfifR WS~R FOR 360-COOO I 3E0-0001 
IN 360-~~02- HEX NUT Fr.~ !EO-CQOO I 360-0001 
IN !E0-~003- LDC~ ~SHR LF~905C~!CFCR 360-0000/11 

------------- -~x~N-~3~1~u~--u-u-2~1--- - -;---u11·ir~ rn rn > P v f 1 ~ · re 75 s" 

----~-·-------

" " 4 

" " -----ir----· .... 
4 

" 4 

" " --------·--· 

IN !H0-5000• 130 VDLl VtRISTOR Vl!OLAlC 
IN 40-0-1CQ3- FAI\ ~UFFII\ '1747 ~·Ar-~. n fC7102 
IN 410-~0C5- LlhE FILTER ~ AMF co~cc~ ~Kl 
JN -2C·1005- FOWfR CORt ROTRC~ FA~ 16415 
IN 420-1021- ! FC~ F~~ CCRD A~~y ~2P 0117 ~CLDfC r11soo 
IN 44\1•0101· --.~aim "ltn-rFLACKJ0!;31!0-IIJ'8~ 
IN 4~1-1103- C~ASl,C92e~11~21r~e4C-118 

IN 451-fl46~ - - REAR CCVEPC~~e~11~21r~P40-11~ 
IN 452-2~69- FLATf.tCLA~Fce~8Ml/~?ICfe40-10C 
rn 4El-!US6- 301 S~ITCH FLU~~[R F~~3!-114 EC7554 
IN 4El•3273• ROOer.LAMFC~2PMl/MelH~c40•101 

-·- -nr-- .-eT· 3 2 I I -

I l'<I 4E2-0L~7-

IN 4H~0141-
IN lt7f·Ol•C':l-

TIUt, Lt:Clf'T1\TT'1281"1 T1117JF"6PTI·-1 uc - . 
SPCR oll~ IC .~~C C~ o!75 L RC F 
SPC~. PHr~cLIC cr~Fr~T 4-250 
700 FRC~RA~ CL~~F ~UTS R!500-27 12 
WIR[ I~ GA ELACK UL F FS •· EOC-OUOO· 

P FS • ECO·L004· WIRE 16 GA vrLLO~ LL 
.___,F'"'S,..---.E..,.O""C"'·""O-c~o.,.9~--=-"'~--. .. ~i lff ·nrlilr 1'P1Tr"1JL" • 

FS • eoc~~ClH- ~IR[ IB GA TI~NE~ CGPP[R EUS ClLJ 
FS • ~o~-CU15- 13 CLf A~ TL~J~r 

FS 60~~1C04· CAFLF TYE, PA~-TY PLTl~-P 

IN E5C-0200- ~Cn ~-~£ ~IP. SLtl PH MS SS fC7~51t 
-----·pr E!:0-24CO- "-~nr--"lf-lltrT rTr F'l''TL·r-r~r·F I'S- SS 

4 
4 
4 
4 
4 

---- 4 
4 
4 

IN E~O-!l?O- f·~[ M ''B FA~ l'C P~L ~S SS SEMS EC70~~ 
IN E!:0~31F9- 6-~2 X 1/2 TRUSS ~D ~S PAPKERIZE EC8275 
IN 65U·![40• SCR ~-!< ~/4 P~IL PH MS SS 
TN e~o-e1ro- lC-!2 M 1/[ PA~ Hr PHL PS SS SE~S 
IN ~~1-1005- Sl~C 4-4C 037~ CL FLUSH 1-EAC SS EC7039 

-- ___ .. · - · T~ E!:1-1ccr---;;;-·;;·--s~-- -~-:2- H;3-r:· n n.·nwFn!;·ss rc7U!9 
·~ 6~1-lClb- srur E-!~ .e;~ CL FLU~H 1-fAO SS 
IN ES1-IC20- STLC l~-~i .375 CL FLUSH l'EAD SS 

QUAl\l llY 
PER ASSY 

I.LOCO 
1.ooco 
1.0000 
1.ocoo 
1.ococ 
1.ccco 
1.0000 
1.utoo 
1.0000 
2.ocoo 
1.cooo 

L/M !ML 

f ACI' 
[ ACH 
EACH 
[ ACH 
EACH 
EACH 
EACH 
rJCJ-1 
OCH 
EArH 
fACh 

1.HCC EAC'H 
1. 0 C 0 0 B Cl-i 

1.o~oc 
1.0000 
1.cc-00 
1.coot 
1.ococ 
l oOl•OO 
1.ococ 
1.cooc 
loCCO!i 
2. cc 00 
1.ccoo 
1.cooc 
1.ccoc 
1.0000 
1.cccc 
1.~coo 

;; • 01!0 0 
16oOCOC 

400000 
2.ccoo 
2.ocno 
1.~coc 

1.ccoc 

.~rec 
;;.sooc 

H.ocoo 
2.cooo 
4,C('OO 

21.oocc 
4.CCCC 
3. c 00 0 
4oCOOO 
4oCOCO 
2.0~00 

2.cooo 
2.ocoo 

E ACl­
EACH 
f ACl-I 
EAC~ 
LACH 
EACH 
fHH 
EAC"1 
[ AC'I' 
[Ar.1-
EACH 
E AC!-< 
EACI' 
EArH 
[ ACH 
EAC~ 

EACF 
EACH 
[ ACH 
E ACI' 
H[T 
FfrT 
FTrT 

FErT 
FE [ l 
[ AC'H 
f AC~ 
'E"ACI' 
EACH 
EACI' 
EACI' 
[ArH 
l AC ... 
EACI'. 
[AC~ 

EACH 



c:l 
I 

...... 

.i:-

- - --- . H'lfO 0 8 O• A .,. ULT I - LEV£ L 

l_j--lSSCl!ELY PART NUl!Bt:R 
ASSEMBLY DESCRIPTION 

POS'lTION IN 
STRUCTURC 

" 11---

" ·4 

" 4-
4 

-- { 

" 4 
4 

" " ----T-

" 4 

" " 4 
~ 

" 4 

" 'I 

-----s 

" 4 

" " " ·---" 
:! 
3 
~ 
3 
<?---

:! 
3 
3 
3 
3· 
! 
~ 

3 
3 
3 ---· -·-:r 
3 
3 

• 

LE:>E NO 
l 2 3 

HJ 
rn 
IN 
IN 
IN 
IN 
IN 

·rw 
u 
IN 
IN 
IN 
IN 
JN 
IN 
IN 
IN 
IN 
Hi 
rw 
IN 
IN 
I 114 
IN 

JN . 
IN 
JN 
IN 
IN 
IN 
IN 

IN • 
IN 
IN 
IN 
tr. 
IN 
IN 
IN 
IN 
IN 
1N 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
Ir\ 

177-'!i2!7-
015 no ~ASHR 

cr~P'lNEH 

PART NU~P.ER 

E:~l-H24-

6Sl'-"H3li"' 
E~2-COG~-

E:5::-or32-
fS2-0~<;0-

6~2-2000-
f5:i:-2G04-
-~HCS-

~5<:-3U04· 

6!::~-o~<to-

E:3-0~ql-

65:0:-ccq2-
65~ ;: c 0 0 -
6'D-7UU''2'- - ~ 

653·3COO· 
E:~3-!(01-
6!:3-3003-
E54-CC7'+-
E54·HOE:-

· f '!"lr•rn c ... 
6~4-1150-

654-li!4-
E!:4·la9-
f54·l<cc-

'2'TI-1C Ill- -
000-0Cll-
OCO·C024-
'151-l<<f-
4~:'.'-2<.58-

E:~l-0402-

"'~~~u~-

:!~0-4118-
!E:G-1C31-Sf- -
'1~0-C'J(t,-

4!:1-:0145-
'15t'-~t:7E'- .. 
451·!07A-
~~l-4".05-

Hl-?<n-
46<'-0063-
4E:2-C172-
ire;-~;~5- -
E:~O-<I?~-

E50-~l~O-

f~C-4Hl-P 

E!:O-fHC-
f52·GG32-
~~-~ 0'!4 l"' - ;;. 

E ~--~COE:-
€5C·G~17-

~ I L L CF ~ A T E ~ I A L AS OF RU~ DATE: 04/30/79 PAGE 13 

LfG£ND 
1: P=PPA~To~; 2: !TE~ ~ASTER rrLY ccor; 3: •=TAGG£C CUT OF KITCPROD STRJ 

rr~CR IPT I Cir: E C ~ 

!Tur 6-!2 .75C CL FLUSH r£AD SS 
T~REC srur ~-~0~1· 77-16-1U4-13 
~LT t·3? .05f UP CLl~Cr ST £C70!9 
E-!2 LOr.K-~UT KfF! 5ll-DE1800-00 
~UT 2-5£U~C HEX ~EG PAT 
~LT 4-4Cl\C rfX ~Er. PAT 

SS EC7554 
SS 

~LT 4-40L~C nEX S~ALL PAT SS 
4-40 tor.w-~UT ~EFS SS re 1o39 
~UT 6·31UNC rt~ S~ALL PAT 
~o. 2 l~T T LK WISrEP 
#2 FLAT i.A~nfR 

SS l:C70~9 

EC 7 5 54 
EC 7554 
EC7554 II ASH 2 • 0 <13 ID • ;: 5 C er· • 0 3 2 FL ~ Y L 

~o. 4 FLAT wAs~rp 

~ASP 4 ol23ID .2ESOC INT T 
WA!H t .14910 .!7=cr 
wAH< £ •l"OIC .<EP'JC 

ST 
SS 
ST 

WASH .14110 .2~!0C 

.016 FL 
INT T 
~PLIT SS EC703'l 

A.C.RECf• THLE F 154CM~ 
H r;PCU~O LUC· 
,10 GRCUNr LUG 
!CC~ET ~CUSl~G l-4PO!~!-D 

CPC~~rr. r[Y~C 6P!-4 (70,EO,F 
S~AF ~us~1~r. Sr-~or-f(l/2PCLE!/eIDl 
Sr\AP BUSP ~s-1.o~a-1211"POLEX3/4ID> 

PCTTOK PA•: ASSTf<:2f'l'll/~l 61'40-12 
LAEOP GLALITY Ct~TPOL 

LAPCR PRf P AF.f A 
POTTO~ PA~l5~P~l/,~J[~PAO-ll~ 

STIFFrrrR.CHASSJ~l~l/~2lCE80f-10~ 
RIVET AVfEL 1121Cbl5 !/16 X 7/1~ L~ 
f'Ul"P!~,i;FTT! 112c•:s~11 

PCLARl7I~G KfY PrT~rr~ CDNTACT50PK2 
FL~f !.C A~F ;~ov SP rERA~C ~AG 
~A~G NA~f TAG C~Pl~-97 

TOP COV£RC 0 ~~'1/~21Cfh•G·ll7 
FAllTltFRC~T rR£S~!~2Pl"l/~JOE~40·112 
FA~rLtlN~ER F~C~1C92E~l/21DE:f40·114 
PRKT,STAT Gr-;c L~ r.1s~ rR P6840-12e 
!Tur,f-!~ x !.1~ 0 Ee40-120 
SFC~ f.-!2Ur\C .<~O c~ .~75 L ~x e 
~PCR E-!~L~C .2~0 er .312 L ~x e 
SPACfG ,pr· f:'r.AlfUrt:/f'lCf;!\15-13 
4-40 ~ !/f PA~ ~r PrL ,s SS SE~S 

E-!2 • ~/f p~~ H~ FPL ~~ SS sr,s 
~-!~Xl/2 FL ~D P~L M~ C8LACKI 
IC-~~ X 112 F~~ HD P~L I'S SS SE~S 
~-32 LCCK·~~T Kf Pf ~ll-0£180C-OO 
E-~'t' ACCii~ ~TT l'>lCKTL TL T, 
~-!2 ~I~~ ~UT c~r PLATE 
PCLY 0 ~G.c"X~.~·Y1.~• i.5 MIL T~K 

• 

£C'3El3 

EC77!0 

EC65£7 

£C9'!08 
ECC:908 
CC9508 
EC'3~08 

EC'3"10e 
EC9908 
EC990B 
£C'350S 
£C9908 
EC"l501l 
EC '3 5 CS 
EC'3508 
EC9908 
EC'3508 
EC5'30B 
EC'3908 
EC '35 Oil 

QUANTITY 
PER A fSY 

2.ocoo 
12.ccao 
21.0000 

7.0COO 
2.0000 
2.0000 

16.0000 
2.ccoo 
1.rcoo 
2.0000 
2.0GOO 
2.ccco 

Ho.ocoo 
18.0COC 
s.oooc 
1.oocc 
1.oooc 
2.ooco 
2.ooco 
9.t:'OOO 
1.cocc 
1.0t~O 

2.croo 
1.ocoo 

1.0000 
.0100 
.o:oc 

1.ocoo 
i.occc 
4.0000 
4.0COO 

2.HOO 
1.cooo 
1.ocoo 
1.0000 
1.oooc 
1.0GOO 
1.ooco 
2.0000 
2.ccoc 
2.oc.rc 

10.cccc 
6.CCGO 
6.0COC 
6.ocrc 
2.cccc 
4.0COO 
2.r~ou 

2.ocro 
i.ooro 

Ll/1'1 

[AC H 
EACH 
UC~ 

fACH 
EACP 
f ACI' 
EACH 
EACH 
fAC~ 

EACH 
EACH 
EACP 
EACH 
EACH 
EACH 
EACH 
EACH 
EACH 
£ ACH 
(A('f' 

EACH 
E AC'P 
[ ACH 
EACH 

EACH 
EACI-' 
~ACH 

£ ACH 
HCH 

E ACI' 
EACH 
fACH 
£A Ch 
EACH 
EACH 
CACH 
£HH 
EACH 
[ ACH 
rllCP 
fACP 
f ACP 
E AfH 
EACH 
EACH 
EtCH 
EArH 
E AC!-' 

114 L 

• 
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" u r- 't i - L t ii r i.. f' I L L c< ~ ~ l f F I A L AS OF PAGE 14 

ln-~:!"7· LEH ND ASSEMeLV PlRT NUMBER 
ASSEl'BLY OESCRlPTlON 01s 1 !C "ASTER 1: F=F,..A~Tc~; 2: Ilfl' l'ASTrR Cf LY CC~[; !: •=TAGG[C O~T CF KIT<PROD Slkl 

----TISlTfilN lN LEGE Ni> ccn·aN£~T 
PHT fWl'efR STRUCTURE 1 2 ~ ----

2 
2 ---,----
2 

----~-

IN !<~·tCC.6· 
IN 451-3(79-
j N - 4 ~-1 • 4 !i 1 P • 

P FS HO•HOO· 
F'S EOO-aoc;-

CfUF !PT !Of\ 

ffu:--~ Pr'i'- l (" (r, Lt ~"I ic"1-1 
F~~fL.OUTr~ ffiC~Tl52f"21Cf.840·<eO 
ERKT,!:l.:ITCI-< fEf:H-l?C 
"IRE ?4 Gt ,..LAC~ UL 
WI~[ ~4 ~i ~1-!Tf UL 

p~- EOt-a~i:;.--.:·-=-- "1. IR!." ·:;4. r.-,; T.P.rnr UL ldOFF-76. 

2 
--T-

2 

FS EOO·~tc~- WI~£ 24 ~A ~HITE UL 

IN 6e~·412!· 
HI t~G-tcl:~-
IN t51-0401-

----- yw·- ·-r511:Tif1i=--.:· -

6-32X3/t TFUS~ Hr F~L "S SS 
l/4·20 ~ !/• FLA~GE •~Il LOCK ~S 
~IVEloFDF 1/f ~ :Ill tC4~AES 

TlHT" rLA flT ~I' I-. i: AlK r l(UP 0~1-0:!75 

ENC OF REPORT MBOOBO·A ---·---

----- ·--· -·--- - - -

-· 

E C N QUAt\iTJTY 
PER t~SY 

1. c [ (: [. 
1.cccc 
1.cc~-. 
.noc 

loOOGG 

• 1 ~ 0 c 
loOGCC 

3.o~rr 

2.CC·CC 
2.~roc 

1.ccrc 

UH !ML 

£AC H 
EACH 
[AC,_. 
FEET 
f£ [ l 

rrrr 
FE Fl 

fAC~ 

Et CH 
F A(t• 
f~l:H 
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APPENDIX "C" 

OIS 130 

• ENGINEERING CHANGE NOTICES 

• 
C-1 



(WANG_) ECN No. /o3J2.j ECN SHEET 1 '1F 2 ' DATE/e). -;5,. Z- 7 °F 
~ " RFA NO. (REF) 

ORIGINATOR Sherwin Jeffers DEPT. 16 EXT. 22J6 DATE 12ll5lZ8 
MODEL NO. 

92B TITLE 
• 

N PART 209-7214 & -1 PART REV. P.C. REV. ELEC.REV. 

~~~------------- NAME I/0 Channel Master Data Link F -1 T FROM TO FROM J. TO - DWG. 7214 · (OWG. -I- - - l-r2 
-NO. TITLEI 

ASSV. ASSV. EFFECTED [] 
PART NO . TITLE NO EFFECT 0 ....... 
DESCRIPTION OF CHANGE 

2 . 
uO wz 

"'--" 
Change artwork, assembly drawing and schematic per attached print 

Change BOM 1 s 209-7214 and 209-7214-1 as follows 
• 

WLI QTY DESCRIPTION 

Change: 376-0010 from 5 to 4 7404 IC 
Add: 376-0139 1 7414 IC 

t.\C~~f,O> 
. ~ '91' 
·~(\~() ._ao• 

ft'.'"~ • 
NOTE: This ECN must be done to 7214 and 7214-1 if used with 7511 Master Memory 

REASON FOR CHANGE 

To increase noise inmunity on signals SCG, DCG and FICK 

_.....__ 
1757J/38 Jf.". 

NEW PURCHASE REQ'D. 0 SHOP REWORK REQ'D. 0 I VENDOR REWORK REC'D 0 

CUSTOMER ENGINEERING I ACKNOWLEDGE 

~ 0 IMMEDIATE CUST. 
I BY: MANDATORY CHANGE 

~CUST. PER NEXT CALL 
DATE: DOCUMENTATION CHANGE (PL, BOM, DWGl INFORMATION ONLY I 0 NONE I I EASE OF MFG., COST REDUCTION 

l -'> o( m~~ PARTS ... I I PRODUCT IMPROVEMENT .. CJ 
DISPOSITION <~w IN pu11Kiii au. z a: ::> o( a: ~~ .Ji.. ~<c II) o( ndor ...ti.. 

• 
USE AS IS TO x )( )( ~~~~~VAL ~ /~Q PREVIOUS REV. 

APPROVED ~ L 
TO CONFORM x.. DESIGN ENGRG. I i.J_1~h 

APPROVED 7 f ~' 
TO CONFORM IF NOT MFG. ENGRG. ~ .A. ~ ..h_ /? 
BEYOND OPERATIONS TI!o.lA\J fl~~ B/LI EFFECTED C-2 

WRITTEN BY 

-.;;;r \V 



SUMMARY OF EC10312 & 10901 

Upgrade 7214-1 to 7214-2 as follows, refer to schematics included in 

this appendix: 

a) Change IC at location L3 from a 7404 (376-0010) to. a 7414 

(276-0139) 

b) Add IC 7414 (376-0139) at location L60A 

c) Cut signal track from Connector 1 pin 9 to L3-9, L65-11, L64-11 

close to connector. 

d) Add jumper from pin 9 of Connector 1 to L60A-5 

e) Add jumper from L60A-6 to L60A-9 

f) Add jumper from L60A-8 to L65-11 

g) Cut signal track (DCG) at pin 7 of Connector 1 close to Connector. 

h) Add jumper from pin 7 of Connector 1 to L60A-3 

j) Add jumper from L60A-4 to L60A-11 

k) Add jumper from L60A-10 to L33-1 

1) 

m) 

n) 

Cut signal track (SCG) at pin 8 of Connector 1 close to Connector 

Add jumper from pin 8 of Connector 1 to L60A-1 

Add jumper from L60A-2 to L60A-13 

o) Add jumper from L60A-12 to L16-2 

p) Add 100 pf capacitor (300-1100) between L64-10 and + OV 

C-2A 

• 

• 

• 
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(WANG) 

ORIGINATOR Paul Bj!::ker 
928 

- - --

ECN 
PART 
NAME 
(DWG. 

TITLEI 

DEPT. 12 EXT. 

TITLE 

Sys 130 Data Link Board 

ECN No.107~ 
SHEET 1 1, .j 
DATEl:- • 2' 
RFA NO. (REF) 

2259 DATE 2/5179 

ASSY. 
PART NO. 

ASSY. 
TITLE 

EFFECTED 0 
NO EFFECT [J 

DESCRIPTION OF CHANGE . . . ' 
r:; ~~~<"' ~;.~ .::> 
\_',~, '' ' 

Change assembly drawing and schematic as follow~ ,~,<~:; ·\·.../ 
< ~ ·-::../ 

210-7214 L3 - 7404,,.f-31~':'00~:0). 
210-7214-1 L60A - not ~l~cte'(f., .... ·/) 
210-7214-2 L3 - 7M --{ :tl6-0139( 

L60A -(14\4.:.~z~~~) 
Create BOM' s for 209-7214-2 and 21 - ··4-2A<t>e.r~;·~ttached sheets 

/'· '\·~ ·. I. . ... 
/ .,'-,"" ~)' . ·< '0 ,, 

'• ,, " 
/ ', '-. A. '· 
( r,j '-. '--.'v' . ,, ./', 'v°') 

;-· ·' .. ,, ',~' / ..... , ', .. , .. .J 
I~,.>.,>. <~~'" 

( ... ./, .. ..,, 'v/ 
' ' ' 

NOTE: ECN 10~ ~~~~.ef':!!§i"have incremented the E-Rev; the correct E-Rev 
for e ,Z2i4 )ln~l4-1 wi 11 be 2 

a Data Link Board for System with more than 16K memory 

2439J/42 

NEW PURCHASE REQ'D. 0 

CUSTOMER ENGINEERING 
0 IMMEDIATE CUST. 
0 CUST. PER NEXT CALL 
- INFORMATION ONLY 
0 NONE 

DISPOSITION 

USE AS IS TO 
PREVIOUS REV . 

SHOP REWORK REQ'D. 0 VENDOR REWORK REQ'D. 

ACKNOWLEDGE 
BV: ____ _ 
DATE: ___ _ 

1-'l MANDATORY CHANGE 
[I') DOCUMENTATION CHANGE IPL, BOM, DWGI 
I I EASE OF MFG .. COST REDUCTION 
[ ) PRODUCTIMPROVEMENT 

FINAL 
APPROVAL 

t---------t---t---+---+--+--f-::-_.,. APPROVED 

TOCQNFORM 

TO CONFORM IF NOT 
BEYOND orrnATIONS 
EFFECTED C-5 

DESIGN ENGRG. 

WRITTEN B 

0 



MBOOl!O-A M U L T l • L [ V [ L B I L L OF M A T [ ft l A L AS OF RUN OAT[: 

ASS[MBLY PART NUMeER 2DIJ•7ilH·l,, • • L[GEND 

___ ·_s_s_r_MR I y 0 r SCA Ip It ON PC& 92 ~ .. -~ 1:'3_H_··~_r_c; _____ ~_~_· _.'_N_" _:a_-_11_e_~_P_H._N_l_O_M i 
2: JIE!I !IASJ£B QELY CQOEI 3: • 

POSITION IN LEGEND COMPONENT DESCRIPTION £ C N QUANTITY U/M IM 
STRUCIIJRE l 2 J PART NUMB[/! ___________ _ -·----- - ______ ......e.t..LA..UL __ _ 

1 IN 000-~.DOJ- I ABOR SUB-SJSTEMS 1,IJ'30 
1 IN 000•0011• LABOR QUALITY CONTROL e381JO 

.... \ 
___ 1...._ _______ 1._.N.____..J...,D 0 .... -'""'1._.CJ ... o ..... o_-_ cA e • o 5 uF • ea -2 01 _u_v_u11 .. n1.c_o_ Ec' so 2 58. o a o o r Ac H 

1 IN 300•1906• CAP e001 UF 101 500 V CERAMIC DISC EC7291 leOOOO EACH 
___ 1...._ _______ l.,.N.____,.3.a..00._•_,2...,1....,1...,5'---- CAP ,Q15 UF U.Lli.lL...L!l..JlilL _ ___t-"...i02 1.QQ...Q...Lt..AtJ:L_ 

l IN 300•4022• CAP 15e0 UF 20 V 101 TANT AXIAL EC6502 11.0000 EACH 
1 IN J00-5012- CAP .0022UF SJ ,00 y MICA DIPPED E82,6A 1.0000 EACH 
1 FS • 330•1092• RES 91 OHM 1/111 51 FIXED COMP 14e0000 EACH 
1 FS • 330•2011• RES 10Q OHM 11411 51 FIXED COMP 13e0001!__£AQI_ 
1 P FS • 330•2011•48• • RES 100 OHM 1/411 51 FIXED COMP leOOOO EACH 

1 
1 
1 
l 
1 
1 
1 
1 

l 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
l -----1--· 

__ .L 
1 

FS • 33Q•2028• RES 270 OHM 1/111 51 FIXED COMP__ 14.0000 EACH 
FS * 330-2040• • • RES 390 OHM 1/411 51 FIXED COMP 14.0000 EACH 

P FS * 330•3Q10•4B• • RES • 1K OH" 11411 IOI FIXED COMP leOOOO EACH 
FS * 330•3022• RES 2e2K OHM 1/111 101 FJ!!ED COMP 14.0000 EACH 

P FS * 330•3011•1B• • RCS 4e7K OHM 1/111 101 FIXED COMP leOOOO EACH 
P FS • 330•4011•1B• - RES 10K OH" 1/111 51 FIXED COMP leOOOO EACH 
P FS 330•4048•4B• • RES 47K OH" 1/111 51 FJ!!ED CO"P E8216A 1.0000 EACH 

IN 350•0021• 225•22221-110 Sill TYPE i.ooooru_H_ 
IN 316•0002• IC 1400N 1 2 IN POS NANQ GATE 4e0000 EACH 
IN 376•0003• IC 7410N 3 3 IN POS NANO GATE EC6502 3e0000 EACH 
IN 376•0006• IC 7174N 2 D EDGE TRIG FLIP•FLOP 7.0000 EACH 
IN 376•0008• IC 1442N 4 LINE-10 LINE DECODER 2e0000 EACH 
JN 376•0010• IC 1404N HEX INVERTER E10312 S .... C!.00 .. EACH 
IN 376•0016• IC 1402N 4 2 IN POS NOR &ATC 6.0000 EACH 
IN 376•0041• IC N82668 2 IN 1 BIT DGTL MX EC6502 leOOOO EACH 
IN 376•0045• IC 1'H01N HEX INVERTER leOOOO EACH 
IN 376•0047• IC 14151 DATA SELEXTOR MULTIPLEXER 2.0000 EACH 
IN 376•0081• JC 7108 4 2 JN POS AND GATE E:c6502 3.oooo EACH 
JN 376•0 082• JC 14151 4 2 IN "X EC6502 2.0000 EACH 
JN 376•0093• JC 1432 4 2 IN OR GATE 9e0000 EACH 
IN 376•0091• IC 11161 SYNCHRONOUS 1 BIT COUNTER 6e0000 EACH 
IN 376•0091• IC 14195 4 BIT PAR ACCESS SHIFT REG 4e0000 EACH 
IN 376•0101• IC 9602 2 RETRIG RESET MONOSTBL MVB 1.0000 [ACH 
IN 376•0138• IC 14298 1 2 JN M!! II/STORAGE 2e0000 EACH 
IN 316 8159• JG 7'11 llEll S611MIH lRl66ER E111U7 lhllllH EAGH 
IN 376-01'6- JC 75107 2 LINE RECEIVER EC650-2--7~-oooo EACH 
IN 376•0176• JC 14367 HE!! BUFFER 3.0000 EACH 
IN 376-0179• IC 743'8 HE!! BUS OR W/3 STATE OUT 6.0DOO EACH 
IN 376·01A3- IC 71173 4 BIT D TYPE REG.3 STATE 2e0000 EACH 
IN 376-019~--- 1~1133-iNPOS ANDGAfi:------------;;-;oooo ___ nctt-
IN 376•0199• IC 14S02 1 2 IN POS NOR GATE leDOOO EACH 

·---·----·--iN376-o2oiY:--:--::---jC7,som-fNPifsANDG.ATE-·-- ·-EC65D2-· ----y~·oilo"o ___ E .. ffH--

1 JN 371>-0202- IC HSH 2 0 TYPE F F 11 PRESET CLER 3.DOOO EACH 
1 JN 37£>-0205- IC 71S32 Iii 2 JN POS OR GATE EC6502 t.0000 EACH 
~ IN 376-0217~ JC 74S157 4 2·1 LINE DATA SELC MM £C6502 2.0000 EACH 
l ·--iN-·--37E,--:·0237:..·- -·---1c-Hs11··3 3··a(POS-AND-GAT[·-----· -1.0000 EACH 
1 IN 376-0238- IC HS10 3 3 IN POS NANO GATE 2.0000 EACH 

·--· ·- .. i" "i"N 371>-02-.6- ·.-c-1~si80_9_BIT ooli-tVEN-PAiCITY-GEN ECE.502 1.0000 EACH 
l IN 376-0256- IC 75113 2 DJF LIN[ REC 3 STATE OUT l"i.0000 EACH 

----..,J:------------..,1,....,~'"-~~76-90io- JC 22 PIN-SOCKE'TBuR-NOY .,, DILBZ22~-----2-;o1roo EACH 
l IN 377-0069- 2102 lK BY J BIT STAT RAM C~50 NS> 1.0000 EACH 
1 IN 510-721~- pee .921! f, 110 CHl\/L P'ASTER DATA LINK 1.0000. EACH 

• • • 



1, 

• • 
MBOU8~ ____ M_J,LJ •. T I - 1.....L~_.L...__ __ l!LL.L.._L___Df RUN DAJI 

AS$ENBLY PART ""1QKR 210-7214,)A- - ----~L-E_(i£1lfD_ _________________________ _ 

AGSl!MBLY DESCRIPTION 721•-I MGDULC 1: PaPHANTOMI 21 lll!'M MASTER DELY CODEI ~S 

_ __.P'-"'O'"'s ... 1LT"'-"'ION,.,_.__ .. 1Nu.,__u ..... CjE......,ND.._ _ __g)MPONENY ___ ---- - DESC:S I pu ON 
S?RUCTURE I 2 31 PART NU .. ER 

-------------------=-------·--------------
IN • 209-721•-'). - -I 

I IN 317-03108- 21oa-1 RAM r .c. 

E c N QUANTITY ll/M 

PEA ASSY 

1.0000 EAOI 
z.oooo E401 

RAW MATERIAL 3e27sA¥Q ________ _ 

MAT• OYl!AHEAD e IOill ..• 3127• 
$!01LAG' eQH ;;1,ot 
ASSEMBLIES 121e31070 

---------------------•'~Le.......,.T~DuT~A~L~--· IZ!!!ie0885 

DIRECT LABOR eOOOO t•• 
OVEAHl!AD leTOS eOOOO ... 

TOTAL COST IZ5e0885 

? 
...... 

------- --------- - -- --------

- . -·--·-----

-... 

• 

•• . 1 

.... :·; 

.. -"' . " 

:. :I 

l 

I 
I 
I 
I 
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-- ·- ---- -----------------------------

(WANG) ECN ECN No./0901 
, 

I, 
SHEET 1 1F 

, 
DATE ·l - 2"1 • 19. 
RFA NO. CREFI • ORIGINATOR $herwin Jeffers .. DEPT. 16 EXT. 

2236 £/7.U"TfY 
-DATE 

MODEL NO. S28 TITLE 

PART 209-7214/-1/-2 PART REV. P.C.REV. 
NO. NAME Data link Board 

ELEC.REV. 

~ 
~--------------- F ..l. T FROM TO FRP~...i'J;Q 
DWG. 7214 CDWG. J "']~ 
NO. TITLEI 

ASSY. ASSY. EFFECTED 0 
(:) PART NO. TITLE NO EFFECT 0 

OW 

..... DESCRIPTION OF CHANGE 
Z• uO 
wz 
~ 

Change artwork, assembly drawing and schematic as follows: 

Add 100 pf Cer Cap from L64 Pin 10 to !:.,OV 

Change BOM's 209-7214, 209-7214-1 and 209-7214-2 as follows: 

WL# QTY DESCRIPTION 

Add: 300-1100 1 100 pf Cer Cap 

Change E-Rev of 7214 board from 2 to 3 
Change E-Rev of 7214-1 board from 2 to 3 
Change E-Rev of 7214-2 board from 1 to 2 

. -·· 
,. 

~tctNE.\l .. • 
NOTE: "(his ECN must be done if 7214 is used with the 7511 

~0'2 \919 

.... tt .. rr_ RO 0 "1i 
REASON FOR CHANGE T '"' 

To improve noise inmunity on signal DRDG 

@ 
2534J/43 

NEW PURCHASE REO'O. 0 SHOP REWORK REO'D. 0] VENDOR REWORK REO'D. 0 

CUSTOMER ENGINEERING I ACKNOWLEDGE 
0 IMMEDIATE CUST. I BY: l><I MANDATORY CHANGE 
0 CUST. PER NEXT CALL 
Ill' INFORMATION ONLY I DATE: ~ DOCUMENTATION CHANGE IPL, BOM, DWG) 
0 NONE EASE OF MFG .. COST REDUCTION 

I .J>-c m~C PARTS ! . ( ) PRODUCT IMPROVEMENT 
DISPOSITION <igw ::>"'w IN F:Juuldt all 

Z<l(a: inc~ ~~ iL <I( Houselvendor 1 .. 
USE AS IS TO FINAL ~-
PREVIOUS REV. APPROVAL ·-

~ 
APPROVED ~ '.) ) 

TO CONFORM 
DESIGN ENGRG. -J l 1,. "1. / _i 
APPROVED 7 7 f 

TO CONFORM IF NOT wa~~a A _ ~ 
BEYOND OPERATIONS ,. .~ _&~lj ~·/'r L EFFECTED WRITTEN BY 

C-8 

• 
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APPENDIX D 

BLOCK DIAGRAM FOR THE NEW MEMORY BOARDS 

• 

• 
D-1 
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