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PREFACE 

This document is the Standard (STD) Maintenance Manual for the Wangwriter 
Models 5501/5701, 5504/570l1, and 5524/5724. Manual organization is in 
accordance with the approved STD outline established at the Field/Home Office 
Publications meetings conducted on September 14th and l'ith, lq82. The scope 
of this manual reflects the type of maintenance philosophy selected for this 
product (swap unit, printed circuit assembly, chip level or any combination 
thereof). 

The purpose of this manual is to provide the Wang-trained Customer 
Engineer (CE) with instructio,s to operate, troubleshoot and repair the 
Wangwriter. Manual updating will be on a regular schedule. 

Fourth Edition (August 1981) 

This edition of the Wangwriter STD manual obsoletes ·document no. 
729-0861-B. The material in this document may be used only for the purpose 
stated in the Preface. Updates and/or changes to this document will be 
published as either Product Service Notices (PSN'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. 1q83 
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CHAPTER 1 

INTRODUCTION 

This manual contains information for servicing the Wangwriter 
(Models 5503, 5504, and 5524 plus international models 5703, 5704, 
and 5724) in the field. Where noted, the information covers 
maintenance usually done at a higher level. 

The Wangwriter is a self-contained (standalone) word proces­
sing system containing the components necessary for both visual 
text processing and document printing. In addition to word pro­
cessing, the system offers optional r•_ta processing applications 
(all models) and telecommunications (Model 5503 excepted). The 
system contains three principal units: 

CRT display terminal - A 12-inch screen, and associated 
electronics, capable of displaying 24 
lines, with 80 characters in each line. 
The display features horizontal scrolling 
which allows writing of documents with 
lines of up to 158 characters. 

Moveable keyboard 

Printer console 

A typewriter-like keyboard, capacitive 
type, with the addition of operational keys 
and a cursor movement keypad. Two options, 
a standard keyboard and an expanded 
keyboard for international use, are 
available. The standard keyboard has a 44 
character keypad; the international key­
board has 48 characters. Keycap conversion 
kits are available for the most-used 
languages. 

A floor-standing console containing either 
single or dual mini-diskette drives, the 
printer assembly, the minidiskette drive, 
and the system power and electronics. The 
printer uses standard plastic Daisy printer 
wheels offering a choice of both print face 
and typing pitch (10, 12, and 15 characters 
per inch). Either six or eight lines per 
inch may be selected to maintain the 
correct vertical proportion for the desired 
horizontal pitch • 

1-1 
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A paper-feeding device (Single Sheet Feeder - optional) 
attaches atop the printer console of those units either designed 
or retrofitted for its accommodation (see SUMMARY OF MODELS). The 
feeder is both installable and removeable by operator. 

1.1 APPLICABLE DOCUMENTS 

The following documents apply to various aspects, of the 
Wangwriter systems, beyond the scope of this manual: 

Wang reprint - I.B.l.S-0: 

ZILOG 
Z80-PIO 
Z80A-PIO 
Z80-SIO 
Z80-CTC 
Z80A-CTC 

Wang reprint #03-0002-00: ZILOG Z80A Microprocessor 

Tandon Corporation - Operating and Service Manual 
TM-100-1 and -2 Disk Drives 

Customer Engineering Reprint for Flexible Disk Drive 
MPI Model 51/52: 
III.A.15M-l - REORDER NUMBER 729-1114 

Customer Engineering Reprint for Diskette Storage Drive 
Tandon Model TM-100-1/2 
III.A.16.M - REORDER NUMBER 729-1167 

1.2 SUMMARY OF MODELS 

Model 5503 designates the initial Wangwriter system con­
figuration. Model 5504 incorporates enhancements to the earlier 
systems, supplanting Model 5503 (see following paragraphs for 
leading particulars). Model 5524 replaces Model 5504, retaining 
the 5504 enhancements plus providing optimum compatibility with 
the Wangwriter Single Sheet Feeder (Model 5504 accepts the feeder 
also, but requires minor modification for optimum feeder opera­
tion). A 11 711 appearing in a model designation (e.g., 5724) indi­
cates that the unit is designed for international (or non English 
language) use. A model designation preceded by the letters, TC, 
indicates telecommunications capability. 

1-2 
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1.2.l MODEL 5504/5524 ENHANCEMENTS 

Model 5504/5524 incorporates system enhancements composing 
significant changes from Model 5503, as follows: 

1.2.2 

- Main memory size, 5503 = 96K 
5504/5524 = 128K 

- 5504/5524 offers an optional foreground 
telecommunication board (FTC). 

- 5504/5524 character font memory is entirely soft 
loadable; 5503 models have fixed-character PROM 
memory for the English language and is soft loadable 
for other languages. 

- 5504/5524 employs split-cycle access to CRT memory to 
prevent flashing on the CRT display. 

- 5504/5524 standard linear power supply has a new 
ferro-resonant transformer design. This power supply 
is compatible with 5503 models, but is either 50 Hz 
or 60 Hz model. 

The PC boards, CRT/memory, printer/driver, and 
CPU/disk/keyboard, contain changes to accommodate 
5504/5524 performance enhancements. 

- All 5504/5524 model designs enable customer 
installation of the Wangwriter Single Sheet Feeder; 
of the 5503 models, those units manufactured prior to 
April 1982 must be retrofitted to enable customer 
installation of the feeder. 

MODELS BREAKDOWN 

The following lists the principal identifying characteristics 
of the various Wangwriter models. 

5503/5703 Models CEI# 

5503 

~ 

157*/177**-9450 - Single disk drive model not 
field upgradeable to a dual 
~model. This system is, 
however, upgradeable to 
allow the use of the CP/M 
operating system with 
utilities requiring a single 
disk drive • 

*Denotes 50-Hz models 
**Denotes 60-Hz models 

1-3 
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MODELS BREAKDOWN (continued) 

5503/5703 Models 

5703 

5503A 

5703A 

5503D 

57030 

157*/177**-9451 - Same as 5503, but with 
expanded keyboard for 
international use • 

. 157*/177**-9450 - Single-disk model with a 
cabinet change that allows 
for field upgrade to a 
dual-disk system model 5503D. 

157*/177**-9451 - Same as 5503A, but with 
expanded keyboard for 
international use. 

157*/177**-9452 - Two-disk-drive model. 

157*/177**-9453 - Same as 5503D, but with 
expanded keyboard for 
international use. 

5504/5704 Models CEI/I 

5504S 

5504D 

5704S 

5704D 

5524S 

5524D 

15 7* I l 77**-9454 

157*/177**-9456 

157*/177**-9455 

157*/177**-9457 

157*/177**-9478 

157*/l 77**-94 79 

Single-disk model. 

Two-disk-drive model. 

Single-disk model with an 
expanded keyboard for 
international markets. 

Dual-disk model with an 
expanded keyboard for 
international markets. 

Single-disk model. 

Two-disk-drive model. 

*Denotes 50-Hz models 
**Denotes 60-Hz models 

1-4 
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5524/5724 Mode~ CEI# 

1.2.3 

5724S 

5724D 

157*/177**-9478 

157*/177**-9479 

Single-disk model with an 
expanded keyboard for 
international markets. 

Dual-disk model with an 
expanded keyboard for 
international markets. 

*Denotes 50-Hz models 
**Denotes 60-Hz models 

FIELD CONVERSION 

Upgrade job (UJ) kits enable field unit conversion between 
models. The following summarizes particulars of the various 
conversions. 

UPGRADE 
JOB NO. 

UJ-2101 

UJ-2102 

DESCRIPTION 

From 5503 to 5503-with-CP/M 
modification making the 5503 
electronically the same as the model 
5503A: 

Involves installation of upgraded 
memory PC board (210-7775 E-Rev 6) and 
CPU PC board(210-7777 E-Rev 13) 

From 5503 to 5503D 
or 

From 5503 CP/M-modified to 5503D: 

Comprises changes made in UJ 2101, 
plus new system console 279-9000-51 
which includes the second disk drive, 
signal cable, powe~ cable, and left 
cover. Option switch 4 (PC board 
210-7777) set to ON • 

1-5 
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Model conversions (continued) 

UPGRADE 
JOB NO. 

UJ-1163 

UJ-206-2103 

UJ-20S-2103 

UJ-206-2104 

UJ-20S-2104 

DESCRIPTION 

From SS03A to SS03D: 

Installs second disk drive, signal and 
power cables, and two-disk side 
panel. Option switch 4 (PC board 
210-7777) set to ON. 

From SS03 to SS04S - 60 Hz 

Replaces system console with console 
No. 279-9000-S2 - which has PC 
assemblies 210-797S, 7976, and 7977, 
and Power Supply 279-9000-62 

From SS03 to SS04S - SO Hz 

Replaces console with No. 279-9000-S4, 
and replaces power supply with No. 
279-9000-63. Replaces PC boards per 
UJ-206-2103. 

From SS03 (t.!ith or without CP/M) to 
SS04D - 60 Hz 

Replaces system console with console 
No. 279-9000-S3 - additions comprise 
second disk drive, signal and power 
cables, left cover, and PC boards 
210-797S, 210-7976, and 210-7977. 
Power supply replaced with P.S. No. 
279-9000-62. Option switch 4 (7977 PC 
board) set to ON. 

From SS03 (with or without CP/M) to 
SS04D - SO Hz 

Same as UJ-206-2104 except that 
replacement power supply is part No. 
279-9000-63. 

1-6 
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Model conversions (continued) 

UPGRADE 
JOB NO. 

UJ-206-2105 

UJ-205-2105 

UJ-206-2106 

UJ-205-2106 

UJ-206-2107 

UJ-20S-2107 

DESCRIPTION 

From 5503A to 5504S - 60 Hz 

Replaces PC board: 
210-7775 by 210-7975 
210-7776 210-7976 
210-7777 210-7977 

and replaces the power supply with 
P.S. No. 279-9000-62. 

From 5503A to 5504S - 50 Hz 

Same as UJ-206-2105 except that 
replacement power supply is part No. 
279-9000-63. 

From 5503A to 55040 - 60 Hz 

Makes PC board and power supply 
changes per UJ-206-2105, and installs 
second disk drive, signal cable, and 
left cover. Option switch 4 (PC board 
7977) to ON. 

From 5S03A to SS04D - SO Hz 

Makes PC board and power supply 
changes per UJ-20S-210S, ar' installs 
second disk drive, signal c. le, and 
left cover. Option switch 4 (PC board 
7977) to ON. 

From 5S03D to SS04D - 60 Hz 

Same hardware installations as for 
UJ-206-210S. Option switch 4 (PC 
board 7977) to ON. 

From SS03D to SS04D - SO Hz 

Same hardware installations as for 
UJ-20S-210S. Option switch 4 (PC 
board 7977) to ON. 

1-7 
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Model conversions (continued) 

UPGRADE 
JOB NO. DESCRIPTION 

UJ-1162 From 5504S to 5504D 

Installs second disk drive plus signal 
cable and left cover. Option switch 4 
(PC board 7977) to ON. 

1.3 SYSTEM SPECIFICATIONS 

The following comprises the principal physical and operational 
characteristics of the Wangwriter System. 

WORKSTATION/KEYBOARD 

Dimensions 

Height 
Depth 
Width 

Approximate Net Weight 
28 lb (12.72 kg) 

Display Size 
12 in. diagonal (30.4 cm) 

Character She 
Height 
Width 

Capacity 
24 lines, 80 characters/line 

Controls 
Contrast 
Brightness 

Cabling 
10 ft (3.0 m) - workstation to printer 

Keyboard 
Standard Typewriter Keys 
4 Cursor Control Keys 
22 Special Operational Keys 

• 15.0 in (38.1 cm) 
. 12.8 in (32.5 cm) 

•••• 13.5 in (34.3 cm) 

• 0.16 in (0.41 cm) 
•••• 0.09 in (0.23 cm) 

Repeat Keys: cursor keys, space bar, backspace, attribute keys 

Cabling 
10 ft. (3.0 m) keyboard to printer 

1-8 
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PRINTER 

Dimensions 

. . . . . . . . . . . Height 
Depth 
Width 

. . . . . . . 

Approximate Net Weight 
73 lb (33.18 kg) 

Speed 

5104 

• 26.8 in (68.1 cm) 
• 12.0 in (30.5 cm) 
• 22.0 in (55.9 cm) 

20 characters per second average, bidirectional 

Pitch/Line Length (11") 

10 pitch 
12 pitch 
15 pitch 

110 characters 
132 characters 
165 characters 

Paper Specifications 

Minimum Width ••••••• 
Maximum Width • • • • • 

Paper Thickness 

• • • . 3.5 in (8.9 cm) 
• ••••• 11.69 in (29.7 cm) 

0.027 in. (0.069 cm) (5 copies, plus original) 

Character Set 

Standard characters 
Special characters plus additional characters created by overstriking 

Control Panel 

Indicator: Power, Change Daisy Change Ribbon, Change Paper, Indicators 
Switches: Line Feed Up, Line Feed Down, Roll Up, Roll Down, 

Select, Top of Page. 

Lamps 

MALFUNCTION 

Print Wheels (Use plastic printwheels omly) 

10-Pitch 
Courier 
Delegate 
Narrator 
OCR A 
OCR B 
Prestige Pica 
Symbol 

12-Pitch 
Courier 
Elite 
Letter Gothic 
Prestige Elite 
Scientific Gothic 

1-9 
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Cabling 

6 to 8 ft (3.0 m) printer to power source 

Power Requirements 

Fuses 

115 or 230 VAC + 10% - 15% 
50 or 60 Hz + 1 Hz 
-300 watts 

4A S.B. @ 115 VAC 
2A S.B. @ 230 VAC 

Operating Environment 

50 F to 90 F (10 C to 32 C) 
20% to 80% relative humidity, noncondensing 
(recommended 35% to 65%) 

MINI FLOPPY-DISK DRIVE 

Media 
Number of Tracks 
Track Density 

Rotatioal Speed 
Average Latency 
Head loading time 

Access time 
Head settling time 
Head life 

Media Life 
Recording method 
Recording density (FM) 

Flux density 
Data-transfer rate 
Power-up Delay 

Height 
Width 
Length 

Weight 
Power 

ANSI standard 5 1/4-inch diskette 
40 per side 
48 TPI 

1-10 

300 rpm .:!:. 1 1/2% 
100 msec 
35 msec 

5 msec, track-to-track 
15 msec 
20,000 hours 

3 x 106 passes on single track 
2 FM, MFM, M FM 

2938/5876 bpi 

5876 fci max. 
125K/250K bits/sec. 
0.5 sec 

3.25 inrhes (8.255 cm) 
5.75 inches (14.605 cm) 
7.6 inches (19.30 cm) 

3.0 pounds (1.36 kg) 
+12 VDC + 5%, 0.8A (l.5A surge) 0.2V 

ripple +5VDC +5%, 0.4A, O.lV ripple 

• 

• 

• 
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Typical Power Dissipation 
Operating Temperature 
Storage Temperature 

Operating Humidity 
Storage Humidity 
Operating altitude 

Storage altitude 

Vibration and Shock 
(Optrating) 

1-11 
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12W Operating - 6W Standby 
40°F to 115°F (4.4°C to 46.1°C) 
-40°F to 160°F (-40 c0 to 70°c) 

20% to 80% (noncondensing) 
5% to 95% (noncondensing) 
-500 ft to 10,000 ft (-152.4m to 3,048m) 

-1000 ft lo 50,000 ft (-304.Sm to 
15,240m) 

6 to 600 Hz, 0.5g 
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CHAPTER 2 

FUNCTIONAL DESCRIPTION 

This chapter describes the component actions supporting system 
operations. Subfunctions thus described are: 

- ~ystem Timing 

CPU Operation 

- System Turn-on and Power-up Diagnostics 

- Memory Accessing 

- System Interrupts 

- Input/Output Operations 

- Single Sheet Feeder Operation 

Printed circuit boards house the electronic elements of the 
principal functional groups (see Figure 2-1). A data/address bus, 
common to the CPU, memory, and input/output control devices, 
provides the communications path between the principal groups. 
Peripheral devices connect to their associated I/O controls via 
cabling external to the respective boards. 

The ZBOA CPU controls the system, as directed by the program 
entered into the system random access memory (RAM) at each system 
activation. In accordance with the program, the CPU monitors the 
status of all input ports, and sends updated information to all 
output ports. The CPU accomplishes these operations via the three 
main busses: address, data, and control. All the input/output 
control devices connect to the common bidirectional three state data 
bus. 

2.1 SYSTEM TIMING (see Figure 2-2) 

A system clock comprising a 16-Mhz crystal oscillator and 
associated circuitry provides three clock outputs: 

2-1 
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Master Clock (MC) = 16mHz 

I = 4mHz 

Jn = 4mHz 

There is a 90-degree displacement (31.25 nanoseconds) between I 
and fn. 
2.2 CPU OPERATION (Figure 2-3) 

The Z30A-CPU microprocessor chip, and the system software in the 
RAM memory, are essentially a complete CPU and operating system for 
the Wangwriter. The Z80A-CPU has three busses: an 8-bit bidirec­
tional data bus for data transfer, a 16-bit address bus for 
addressing memory locations and I/O ports, and a 10-bit bus for 
system control, CPU control and bus control. The Z80A-CPU controls 
all functions of the Wangwriter system by stepping through a precise 
set of basic operations at high speed • These basic operations are: 
memory read and write, I/O device read and write, and interrupt 
acknowledge. Through the use of specific addresses, control 
signals, and decoder outputs, the CPU addresses and enables various 
memory locations and I/0 ports. 

The Z80A CPU obtains its operating instructions (program) by 
addressing the RAM memory on the CRT/MEM PCA. The system disk loads 
the memory each time the disk is inserted and power turned on. As 
the Z80A-CPU processes each instruction, it reads or writes data to 
and from memory and I/O devices. The Z80A-CPU connnunicates with all 
system devices (printer, floppy-disk, display unit and keyboard) to 
complete programmed instructions. The system program determines the 
sequence of communication. 

The Z80A-Counter Timer Circuit (CTCA) is a progrannnable chip 
with four independent channels that provide counting and timing 
functions for Z80A-CPU microprocessor. The CTCA also generates an 
interrupt vector for each separate channel, for automatic vectoring 
to an interrupt service routine. 

In the system, channel 2 of the CTCA is used as a general system 
real-time clock. In the counter mode, the channel counts vertical 
sync pulses (16.7ms) from the CRT timing circuit. The VTAC in the 
CRT circuitry must be initialized before the vertical sync period is 
accurate. 

Channel O, 1, and 3 of the CTCA are used in timer mode for 
timing printer stepper motors phase changes • 
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2.3 SYSTEM TURN-ON AND POWER-UP DIAGNOSTICS 

Each turn-on of the system triggers a sequence of events to 
prepare the electronic components for operation (initializing) and 
to determine system condition (power-up diagnostics). The power-on 
sequence precedes, and is requisite to, the loading of the operating 
system. 

The turning on of the power switch generates a pulse, power on 
reset (POR), which resets system circuits. The power-up sequence 
thus places the system in a known state before operation can com­
mence •• Prior to system clock start, POR: 

- Initializes VTAC 

- Initializes CTC channel 2 

Disables CTC reset (Control Register D3 = 1) 

- Enables CPU interrupts 

- Initializes DMA (FTC board - System 5504 and 5524 Models 
only) 

- Resets CTC (FTC board - System 5504 and 5524 Models only) 

As the CPU cycles through addresses 0000 to COOO, it reads NO-OP 
commands to permit ~ignal settling. During this time, the data bus, 
DB7 - DBO, is groL led. 

The PROM Select Latch (PSL) signal goes active at address COOO 
and starts the power-up diagnostic and bootstrap PROM. During this 
routine, the power-up diagnostic checks the system's major 
components and displays error codes for any faults. A 7-segment LED 
at the rear of the printer console displays the error codes. 

Once this routine runs without error, the PROM bootstrap loads 
the operating system into the RAM from the system disk. From this 
point on, the CPU with instructions from the operating system 
controls all system functions. 

2.4 MEMORY ACCESSING (Figure 2-4) 

The system random access memory (RAM) stores the operating 
program, and serves as a buffer memory for the CRT memory, the 
floppy disk, and the keyboard. 

The Model 5503 RAM comprises six rows of eight 16K-bit chips . 
Each row thus stores 16k bytes of data; total RAM memory capacity 
therefore equals 96K bytes. 
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The Model 5504 RAM comprises two rows of eight 64K-bit chips. 
Each row thus stores 64K bytes of data; total RAM memory capacity 
therefore equals 128K bytes. 

2.4.1 MEMORY ADDRESSING 

Address bus BA13 through BAO selects the memory location to be 
accessed. A row address strobe (RAS) and column address strobe 
(CAS) respectively multiplex the high-order and low-order address 
bits to select the given memory location. The combined 14 address 
bits can select up to 214 (16K) locations. 

Inasmuch as an addressing capability of 16K is not sufficient 
for the addressing of memories containing 96K/128K locations, the 
system uses data bits in conjunction with the address bits to expand 
the addressing capability. The use of data bits as additional 
high-order address bits enable the application of a given address 
(BA13-BAO) to several areas within the memory. The additional bits 
thus extend the addressing capability to 216 (Model 5503) and 
218 (Model 5504). 

For addressing purposes, the memory divides into "banks" (not 
synonymous with the actual physical rows of memory chips). A given 
16K address range defines the given bank (e.g., from 0000 to 3FFF 
defines bank O). However, the given bank may contain more than 16K 
locations (e.g., bank 2 encompasses 48K locations); the extra 
high-order bits, therefore, are necessary to determine which 
location within the bank a given address configuration sp~cifies. 

Op code 5 latches data bits 1 and 0 into a buffer to derive the 
extra high order bits Page (PG) l.and 0 respectively. Op code 3 
(5504 only) latches data bits 7 and 6 to derive the extra high-order 
bits CRT M2 and CRT Ml (used to switch a given address in bank 3 
between RAM, CRT memory, and the power-up PROM). 

2.4.2 MEMORY READ/WRITE 

The buffered-read signal (BRD) selects between read and write 
modes. When BRD goes active, the addressed RAM location, when 
strobed by CAS, places data on the data-out (DO) lines 7 through 0. 
The data-out buffer places the data on the system data bus to be 
read by the CPU. 

The strobing of a RAM address with BRD not active writes data 
from the CPU into memory. 
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2.4.3 MEMORY REFRESH 

The system has a dynamic memory which nrust be refreshed within 
each 2-millisecond time interval. The CPU therefore initiates a 
"refresh" cycle (buffered refresh, BRFSH) for every memory cycle. 
The refresh cycle is identical to a memory-read cycle except that 
the column address strobe (CAS) is inhibited; the row address strobe 
(RAS) only is generated. At RAS time, each location on the selected 
row undergoes a read/refresh action internal to the chip (the same 
as in a normal memory read); however, since there is no CAS, no data 
is selected for output to the data bus. 

At each refresh-cycle initiation, the CPU memory-control 
register places an address on the address bus; BRFSH, in conjunction 
with memory request (MREQ), bypasses RAS gating to generate a strobe 
to all chips. The given refresh cycle thus refreshes data at every 
location on the given row address. 

The memory-control register increments the refresh address each 
cycle; therefore, each row (all locations) is refreshed once every 
128 cycles (Model 5503) or once every 256 cycles (Model 5504). 

2.5 INTERRUPT SYSTEM (Figure 2-5) 

An interrupt allows peripheral devices to suspend CPU operations 
in an orderly manner to request a peripheral service routine. The 
service routine is either an exchange of data or an exchange of 
status and control information between the CPU and the peripheral. 
Once the service routine is completed, the Z80A-CPU returns to the 
operation from which it was interrupted. 

The Wangwriter system uses a software maskable interrupt with an 
assigned priority structure. In systems without the FTC option, 
there are but three chips in the system that interrupt the CPU. In 
systems with FTC option (5504 only), two additional chips interrupt 
the CPU. The interrupting components, in order of priority, are: 

CTCA, 
PIOA 
PIO (printer) 
SIO (FTC board) 
CTC (FTC board) 

The purpose of a generated interrupt by one of the three chips 
is to force the ~PU to service a peripheral immediately. For 
instance, immediate service prevents disk overwriting, or provides 
timely print head/horizontal stepping motor movement. 

According to the Z80A-CPU interrupt protocol, lower priority 
devices such as PIOA and PIO (printer) may not interrupt the higher 
priority CTCA. However, the high priority CTCA may interrupt the 
servicing of the lower priority devices. 
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2.s.1 CTC INTERRUPTS 

Once an interrupt is requested, the CTCA's interrupt control 
logic determines the priority of the requestor. The CTCA then places 
an 8-bit interrupt vector (memory address) on the system data bus. 
The high-order 5 bits of this vector have been written to the CTCA 
earlier as part of the CTC initial programming process .. The next 
two bits are written by the CTCA's interrupt control logic as a 
binRry code corresponding to the highest-priority channel requesting 
an interrupt. The last bit of the vector is always zero. See the 
chart following. 

INTERRUPT VECTOR 

07 D6 DS D4 03 02 Dl DO 
V7 V7 vs V4 V3 x x 0 

0 0 0 Channel 0 
0 1 0 Channel 1 
1 0 0 Channel 2 
1 1 0 Channel 3 

This interrupt vector is a pointer to a location in memory where the 
address of the interrupt service routine is stored in a table. The vector 
represents the least significant 8-bits; the CPU reads the contents of the I 
register for the most significant eight bits of the 16-bit pointer. 

Z80A-CPU system conventions fix all addresses in the interrupt 
service routine table with their low-order byte in an even location in memory, 
and their high-order byte in the next highest location in memory, which will 
always be odd. This means that the least significant byte of any interrupt 
vector will always be even; therefore, the least significant bit is always 
zero. 

The RETI instruction (Return from Interrupt) is always the last 
instruction in the service routine. The CTCA monitors the system data bus and 
decodes this instruction when it occurs. Thus, the CTCA interrupt control 
logic recognizes the end of service without any further communication from the 
CPU • 
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2.5.2 CPU PIOA 

The CPU PIOA has the second priority pos1t1on. Within a PIOA, 
Port A interrupts have higher priority than those on Port B. In the 
byte input, byte output or bidirectional modes, an interrupt is 
generated whenever a new byte transfer is requested hy a 
peripheral. In the bit control mode, an interrupt is generated when 
the peripheral status matches a programmed value. 

In the PIOA chip ports A and B have independent interrupt 
vectors. Vectoring is accomplished here similarly to that performed 
by the CTCA. 

2.5.3 PRINTER PIO 

The printer PIO has the lowest priority excepting systems using 
foreground telecommunications (Model 5504/5524 only). Function is 
identical to that of the PIO on the CPU board. 

2.5.4 FTC BOARD SIO 

When used in the interrupt mode, rather than direct­
memory-access mode, the SIO generates interrupts to allow the 
processor to send or receive data. 

2.5.5 FTC BOARD CTC 

The FTC board CTC chip functions identically to the CPU board 
CTC. Channels 1 through 3 of the CTC generate interrupts associated 
with end-of-process notifications from the DMA. Each channel 
generates a vectored output; the vector addresses a given memory 
location to initiate the appropriate routine to service the given 
interrupt. 

2.6 INPUT/OUTPUT OPERATIONS 

The system inputs/outputs data: 

- to/from floppy disk 

- to CRT display 

- to printer 

- to/from telecommunications line (5504/5524 Models only) 
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2.6.1 DISK COMMUNICATIONS (Figure 2-6) 

The 5503 system uses a flexible disk drive, (either MPI Model 52 
or Tandon TM-100), to store documents and load the operating system 
into RAM memory on the CRT/MEM PCA. Communications are between the 
floppy disk and the ZBOA-CPU microprocessor via the Floppy Disk 
Controller (FDC). Unforlll3tted data capacity, double density, using 
MFM recording, is: 

- 6.25K bytes per track 

- 437K bytes per diskette 

The CPU controls the self-contained disk drive. The drive 
consists of a media-rotating system, a head-load and positioning 
system, and a write/erase and read system. Opening the drive door 
allows the diskette to be inserted. When the diskette is inserted, 
internal guides position the diskette correctly except for the 
in/out position. Closing the door activates the cone/clutch system 
which centers the media (diskette) and clamps it to the spindle hub. 

The spindle hub rotates at a constant speed of 300 rpm by means 
of a de motor/tachometer and a reference in a closed-loop system. 
Pressure of the diskette against a platen referenced to the head and 
the spindle hub controls the head-to-media relationship; a pressure 
head is loaded against the diskette on the opposite side of the head 
with a force of approximately 17 grams. A four-phase, direct-drive, 
stepper motor/band positions the recording heads over the correct 
track. A one-step movement causes a one-track movement. 

Band positioning enables very high step rates. When a write 
protected diskette is inserted, the write protect sensor disables 
the write/erase circuits in the drive. A write mode records a 0.013 
inches (nominal) data track; a tunnel erase follows, trimming the 
track down to 0.012 inches (nominal). Data recovery electronics 
include a low-frequency amplifier, a differentiator, a cross-over 
detector, a digital filter, and a final pulse generator. A data 
decoder separates clock and data pulses on the I/O connector • 
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A uPD765 Floppy Disk Controller (FDC) interfaces the CPU to the 
floppy disk. The chip is capable of performing 15 commands. A 
multi-byte transfer from the CPU initiates each command; the result 
after execution of the command may also be a multi-byte transfer 
back to the CPU. Each command as consists of three phases: 

Command Phase: 

Execution Phase: 

Result Phase: 

The FDC receives all information required to 
perform a given operation from the CPU. 

The FDC performs the operation as instructed. 

After completion of the operation, status and 
other housekeeping information go to the CPU. 

The CPU reads the status register of uPD765 during the command 
or result phases. The CPU reads this status before each byte is 
written into or read from the FDC data register. Bits D6 and 07 in 
the status register must be in a 0 and 1 state, respectively, before 
a byte of the command word is written into the uPD765. During the 
r~sult phase, both D6 and D7 must equal 1 before the CPU reads a 
byte from the data register. However, the CPU does not have to read 
the status register during the execution phases. 

The uPD765 is in the NON-DMA mode. As the uPD765 reads each 
data byte from the floppy disk drive, it generates an interrupt 
signal for the CPU. When the CPU sends a read signal, the interrupt 
resets and the FDC puts the data onto the data bus. 

The bytes of data, sent to the uPD765 to form the command phase, 
must occur in a prescribed order: The command code must be sent 
first, then the other bytes in sequence. 

After the last byte of data in the command phase is sent to the 
uPD765, the execution phase starts automatically. In like fashion, 
when the last byte of data is read out in the result phase, the 
command is automatically ended and the uPD765 is ready for a new 
command. A command may be truncated (prematurely ended) by simply 
sending a Terminal Count signal (TC=l). This is a convenient means 
of ensuring that the CPU may always get the uPD765's attention even 
if the disk system hangs up in an abnormal manner. 

A set of nine bytes puts the FDC into the read mode. After the 
read data command is complete, the FDC loads the head (if it is in 
the unloaded state), waits the specified head settling time, and 
begins reading ID address marks and ID fields. When the current 
sector number ("R") stored in the ID register equals the sector 
number read off the diskette, the FDC outputs data (from the data 
field) byte-to-byte to the CPU via the data bus • 
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When the current sector is read, the sector number increments by 
one, and the data from the next sector is read and output on the 
data bus. The read data command may be terminated by the receipt of 
a terminal count signal. At this signal, the FDC stops outputting 
data to the CPU, but continues to read data from the_current sector 
for a cyclic redundancy count (CRC) check; at the end of the sector, 
the FDC terminates the read command. 

A set of nine bytes puts the FDC into the write-data mode. 
After execution of the write data command, the FDC loads the head 
(should the head be in the unloaded state), waits the specified head 
settling time, and begins reading ID fields. When the current 
sector number, stored in the ID register equals the sector number 
read off the diskette, the FDC takes data from the CPU byte-by-byte 
via the data bus, for output to the floppy disk drive. 

After writing data into the current sector, the FDC increments 
the sector number stored in the ID register, and writes into the 
next data field. The FDC continues this operation until the 
terminal count signal. Should the FDC receive a terminal-count 
signal during writing of a data field, the FDC fills the remainder 
of the data field with zeroes. 

I 

In the write modes, data transfers between the CPU and FDC, via 
the data bus, must occur every lSus in the existing MFM mode. 

In Seek, the read/write head in the drive moves from cylinder to 
cylinder under control of the seek command. The FDC compares the 
present cylinder number (the current head position) with each new 
cylinder number. If there is a difference, the head steps in 
accordance with directional pulses in or out from the spindle. 

If the drive is in a NOT READY state at the beginning of the 
command execution phase or during the seek operation, the FDC sets a 
flag in the status register and the command is terminated. 

Before the floppy-disk controller (FDC, uPD765) reads or writes 
the disk drive, the disk-drive motor(s) must be turned on by MONO 
and/or MONl (see Figure 2-14). Control signal BWR and decoded 
instruction signal DK CNTRL enable the data latch which latches the 
data on the bus and outputs the data plus MONO and/or MONl. The 
ZBOA-CPU can also check the status of the disk drive by turning on 
the data bus buffer via DK CNTRL and BRD signals and reading the 
buffer's outputs. 
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Once there is information in the drive and its motor is running, 
the drive is ready to communicate with the FDC. Because ROY is tied 
to a high level voltage, the FDC sees the disk drive as being ready 
at all times. 

There are four drive signals to the FDC: INDEX, TRACK ZERO, 
WRITE PROTECT and READ DATA (ROD). 

INDEX pulses occur once every revolution of the disk (1 
revolution equals 200ms) and is active about 4.Sms. 

TRACK ZERO signal indicates that the drive's R/W heads are 
at track zero (the outside track, farthest from spindle). 

WRITE PROTECT signal indicates whether a write protected 
diskette is installed and, if so, inhibits writing to 'the 
diskette. 

READ DATA consists of MFM encoded data from the disk; sent 
to data separator/phase-lock loop circuits where a data 
window and data stream are generated before going to the 
FDC chip. 

The input signals to the drive from the uPD765 are as follows: 

The DRIVE SELECT (buffer output) signal enables a 
particular drive's input/output lines and loads the R/W 
heads. The SIDE SELECT signal indicates which R/W head is 
selected. 

When DIRECTION SELECT is made low or high, the R/W he~ds 
step toward the spindle or away from the spindle 
respectively. 

The STEP signal moves the R/W heads one track for each 
pulse. 

Both DIRECTION and STEP are controlled through the RW/SEEK 
signal via 121 When the signal is high, the FDC is in the 
seek mode; when the RW/SEEK signal is low, the signals 
TRACK ZERO and WRITE PROTECT are enabled to the FDC • 
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WRITE GATE (WR GATE) enab~es data (WRITE DATA) to be 
written on the diskette. This data is a serial stream of 
MFM encoded signals. Before sending data to the disk 
drive, the data stream goes through precompensaton 
circuitry. 

WR CLK clocks the FDC from the Phase Lock Loop (PLL). This 
signal occurs at a frequency of SOOKHz, with the high level high for 
about 250ns, and the low level low for l.7Sns. Other outputs from 
the PLL circuits are VCO SYNC (inhibits VCO in PLL when low and 
enables VCO when high) and RDD DATA. VCO SYNC enables the RD DATA 
to the data separator whenever the FDC is doing a read operation. 
The other input to the data separator/phase-lock loop provides a 
signal for the phase-lock loop to lock onto when data is not being 
read. 

When doing a read operation and the PLL loop is locked on, all 
RD or RDD DATA clock bits occur during one polarity of the DATA 
WINDOW, and all READ DATA bits occur during the opposite polarity. 

The data bus DBO to DB7 into the UPD765 is bidirectional. The 
CPU sends commands and reads the FDC status through 8-bit status 
registers in the FDC. The relationship between the status 
registers, and the control and address signals is as shown below: 

AO ~ ~ FUNCTION 

0 0 1 Read Status Register 
0 1 0 Illegal 
0 0 0 Illegal 
1 0 0 Illegal 
1 0 1 Read from Data Register 
1 1 0 Write into Data Register 

DISK SELECT from the system decoder is in conjunction with 
either BRD or BWR enables RD or WR ports of the FDC. DISK SELECT 
also generates an acknowledge signal (DACK) to the FDC. The CPU 
sends TC (terminal count) when the disk request is complete. 

The FDC queues for an interrupt via INT to the CPU PIOA. 
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2.6.2 CRT DISPLAY AND CONTROL 

The control of the CRT display consists functionally of two 
principal areas: 

Video Timing and Control (VTAC) Chip 

CRT memory control 

2.6.2.1 Video Timing and Control (Figures 2-7 and 2-8) 

5104 

The display unit is a 12" CRT screen with a PCA for video input 
and scanning, and controls to adjust the display. The screen has a 
capacity of 1920 characters with 24 rows of 80 characters per row. 
Each row uses 11 scan lines of which 8 are are characters, two are 
used for underscore and cursor, and one is the space between rows. 
Each character is a 7X8 dot matrix. 

Inasmuch as there is a total of 24 rows with 11 horizontal scans 
per row, there are 264 scans per visable field. One scan line 
requires 58.5us which includes the retrace time to begin the next 
line. 

To a total of 264 scan lines, an additional 21 scan lines are used 
for the vertical blank and vertical sync period. This permits a 
retrace of the scan to the top of the screen for the start of the 
next display field. The total time for a vertical scan plus retrace 
is 16.666 ms or 60 vertical scans per second. For horizontal 
retrace time, the character count is extended to 99 counts (11 
usec.). During this time a horizontal blank (BL) pulse and 
horizontal sync (HSYN) pulse are generated. 

The Video Timing And Control (VTAC) chip on the CRT/MEM PCA is 
the interface between the display monitor and CPU. It generates all 
the timing signals for the presentation and formatting of 
non-interlaced video data on the display unit. 

The VTAC refreshs the CRT display by buffering the information 
from the CRT memory, and keeping track of the display character 
positions on the screen. Tod~ this, it provides raster timing, 
display row buffering, attribute decoding, and cursor timing • 
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7 X B DOT CHARACTER MATRIX 

SHIGH INTENSITY 
DOTS 

• • e •• e • • • • • • • • • • • • • • • • • • • • - 1 ST SCAN LINE (CHARACTEP. DOTS) 
• • • e • • • • e • • • • • • • • • • • • • • • • • • • - 2ND SCAN LINE (CHARACTER DOTS) 
• • • e • • • • e • • • • • • • • • • • • • • • • • • • - 3RD SCAN LINE (CHARACTER DOTS) 
• • • ee eee • • • • • • • • • • • • • • • • • • • • - 4TH SCAN LINE (CHARACTER DOTS) 
• • • e • • • • • • e e • • • • • e • • • • • • • • • • - 5TH SCAN LINE (CHARACTER DOTS) 
• • • e • • • • • • • • • • • • • • • • • • • • • • • • - 6TH SCAN LINE (CHARACTER DOTS) 
• • • e • • • • • • • • • • • • • • • • • • • • • • • • - 7TH SCAN LINE (CHARACTER DOTS) 
• • • e • • • • • • • • • • o • • • • • • • • • • • • • - BTH SCAN LINE (CHARACTER DOTS) 

e • e • • • • • • ······~· • • • • • • • • • • - 9TH SCAN LIN!! (7 CURSOR DOTS) • • • • • • • • • ee e e e e o • • • • • • • • • • - 1 OTH SCAN LINE (7 CURSOR DOTS) 
• • • • • • • • • • • • • • • • • • • • • • o • • • • - 11TH SCAN LINE (NO DATA) SPACE BETWEEN ROWS 

\ CURSOR. 
MAGNIFIED UNDERSCORE 

'FIELD' 

VIEW OF 
CHARACTER 
MATRIX 

24 CHARACTER ROWS 

264 SCAN LINES 

"HORIZONTAL RETRACE 

~ SCAN LINE 1 

- -- .. 
- - - -4 

- -4 

- ~ 

~ .. -·-·--4 -

LAST SCAN LINE 
OF LAST ROW 

} CHARACTER ROW 11 SCAN LINES 
B FOR CHARACTERS 
2 FOR UNDERSCORE OR CURSOR 
1 FOR SPACE BETWEEN ROWS 

MAGNIFIED 
VIEW OF 
CHARACTER ROW 

----=--=~"-'""'----•""'----------------------------- SCAN LINE NO. 11 -.-----
"HORIZONTAL RETRACE TO FIRST SCAN LINE OF NEXT CHARACTER ROW 

"HORIZONTAL AND VERTICAL RETRACE ARE BLANKED 

FIGURE 2-7 SCREEN FORMAT 
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1 ST 2ND 3RD 4TH 5TH l:iTH 7TH 
CHARACTER CHARACTER CHARACTER CHARACTER CHARACTER CHARACTER CHARACTER CHARACTER 

~-~~o~~-~;;;;-0~~-~;;~~~o~~g~~~RATOR 
FIRST LINE OF A CHARACTER ROW 

1 ST 2ND 3RD 4TH 5TH 6TH 7TH 
CHARACTER CHARACTER CHARACTER CHARACTER CHARACTER CHARACTER CHARACTER 
.-.-......-~..--.....-~...--...·~_....-,_,.........-....,...__..· .............. -..-........-._......___.,,,,, 
00•••000•000•00•••••0000000000••••0000••000•000•0 
0•000•00••00•00•00000000000000•000•00•00•00•000•0 

SECOND LINE OF A CHARACTER ROW 

1 ST 2ND 3RD 4TH 5TH STH 7TH 
CHARACTER CHARACTER CHARACTER CHARACTER CHARACTER CHARACTER CHARACTER 

00•••000•000•00•••••000000000••••0000•••000•000•0 
0•000•00••00•00•0000000000000•000•00•000•00•000•0 
0•000•00•000•00•0000000000000•000•00•000•00•000•0 

THIRD LINE OF A CHARACTER ROW 

1 ST 2ND 3RD 4TH 5TH ' STH 7TH 
CHARACTER CHARACTER CHARACTER CHARACTER CHARACTER CHARACTER CHARACTER 

oo•••ooo•ooomoo•••••ooooooooo••••oooom••ooo•ooo•o 
0•000•00~•00•00•0000000000000•000•00•000•00•000•0 
o•ooo•oo~ooo•oo•ooooooooooooo•ooo•ooaooo•oo•ooo•o 
0•000•00•0~0•00••••0000000000••••000•000•00•0•0•0 
o•ooo•no•noo•oo•ooooooooooooo•o•oooo•ooo•oo•o•o•o 
o•ooo•oo•oow•oo•ooooooooooooo•oo•ooo•ooo•oo•o•o•o 
oo•••0[1wooo~oo•••••oouoooooo•ooo•ooo•••oooo•o•oo 

SEVENTH LINE OF A CHARACTER ROW 

FIGURE 2-8 FORMATION OF CHARACTERS 5 x 7 MATRIX 
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The Z80A-CPU loads the VTAC during the system initialization 
with data from the system disk. The CPU loads the program in the 
VTAC as follows: 

HEX Address 
40 
41 
42 
43 
44 
45 
46 
48 
49 
4A 
4B 
4C 
4D 
4E 

PROGRAM 
Load horizontal load counc 
Load sync width, delay, interface 
Load scan/data row, char/data row 
Load skew bits, data rows/frame 
Load scan lines/frame 
Load vertical data start 
Load last displayed data row 
Read Cursor row address 
Read Cursor character address 
VTAC reset 
Up scroll 
Load cursor character address 
Load cursor row address 
Start timing chain 

The VTAC retrieves display characters from CRT memory for 
display on a row-by-row basis. The VTAC has two buffers. While one 
row buffer controls display, the other loads the next row of 
characters. The system disk programs the number of characters per 
row and the number of rowe per frame. This is also true for the 
number of lines per character-row, the underline position, blanking 
of top and bottom lines, and raster timing. 

Figure 2-8 shows character-forming details. Although Figure 2-8 
shows a 5 X 7 charHcter matrix, and the Wangwriter uses a 7 X 8 
character matrix, the principle is the same. 

As a character row line is scanned horizontally, the intensity 
of the CRT scanning beam is increased and decreased (modulated) 
under control of the character generators. The scan rate of the 
CRT, the CRT's persistance, and spacing of the dots in the letters 
combine to give the appearance of a solid letter rather than a 
group of individual dots. The VTAC controls the synchronous 
scanning; the character generator contains the code to control the 
intensity of the CRT beam that forms the characters. The complete 
formed characters are loaded into the separate CRT memory by the CPU. 

2.6.2.2 CRT Memory Control (Figure 2-9) 

The CPU selects the CRT RAM via an operations code 3. On Model 
5503, the CPU generates CRT RAM SELECT with associated logic on the 
CPU board (see Figure 2-4); On Model 5504, the CPU generates CRT RAM 
SELECT by switching the address within bank three between system RAM 
and CRT RAM. 
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The CPU writes the CRT RAM via the attribute/character data 
buffer (bi-directional in Model 5503 only). A CPU read is via the 
data buffer (Model 5503) - or via the attribute/character latch 
(Model 5504). 

When the CPU is not writing or reading the CRT memory, the VTAC 
addresses the CRT RAM with row 4 (R4) through RO and character 6 
(C6) through CO via the address multiplexer. The character and 
attribute control signals are then simultaneously read from the 
internal busses of the CRT memory. 

To display charact~rs, the stored CRT memory data (addressed by 
the character and row counters in the VTAC) go to either the PROM 
(Model 5503 only) or soft programmable character generators (Model 
5504 has only programmable character generators). The selected 
character generator is addressed by CA7-CAO and SL3-SLO (the sum of 
R3-RO row select signals and derivatives of attribute signals). The 
output of the selected character generator is a dot-matrix coded 
signal representing a given line of the character to be displayed. 

The parallel coded signal from the selected character generator 
is applied to the input of a shift register. Here, the serial dot 
matrix data is extracted and applied to the video circuits (CRT SSI 
CKTS). 

The video circuits take the character data and synchronize it 
with the scanning signals developed in the VTAC. Also synchronized 
with the scanning signals are the attribute signals or control bits 
used for developing intensity, reverse video, underscore. These 
graphic and control signals are combined with the character data as 
part of the composite video sent to the CRT. 

Cursor video (CRT output of VTAC) is 
sync pulses derived from the VTAC chip. 
and control signals are presented to the • coaxial cable from the CRT/MEM PCB • 
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2.6.3 PRINTING COMMUNICATIONS 

The printer has five major circuits: Daisy printwheel, 
carriage, paper, ribbon and hanuner. Four of the circuits are 
functionally alike; the hammer circuit differs but slightly. The 
hanuner circuit uses a coil to activate the hammer; the other four 
circuits employ a stepping motor to drive the mechanics of the 
printer. Four-phase signals and a hold line control each stepper 
motor. CTC channels O, 1 and 3 are used in the timer mode for 
timing the stepper motor phase changes. 

The printwheel stepping motor positions the petals of the Daisy 
for printing. The carriage stepping motor moves the carriage (which 
carries the Daisy) in the horizontal plane. A paper stepping motor 
positions the paper in the vertical direction (line feed). The 
printing ribbon is also driven by a stepping motor. An energizing 
coil activates the hammer to strike the petal when the wheel and 
carriage are in the correct printing positions. 

All these circuits, except the hanuner circuit, are in a closed 
loop with the CPU. The CPU commands the servos to move the stepping 
motors to specific positions and the Printer PIO reports position 
status back to the CPU. 

2.6.3.1 Data Input/Output (Figure 2-10) 

The communications between the CPU and the printer are 
bidirectional. The CPU reads the status of the printer through the 
PIO chip on the printer PCA; the CPU drives the printer circuits 
through latching type ports. 

The addresses of the A and B status ports of the printer's PIO 
chip are SO and Sl hex, respectively. The latching printer input 
ports addresses are as follows: 

Panel LEDs 
Ribbon motor 
Daisy drive 
Carriage 
Paper drive 
Hammer fire 
Diagnostic display 

S4 
SB 
S8 
S9 
SA 
SC 
SF 

The CPU reads the status of the sensors and switches tied to 
poL~ A of the printer PIO at address SO (hex). At the input to LS6 
(Figure 2-3), BA4, and BA6 are high and BAS is low, which puts the 
printer output low. 
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The low output of the decoder goes to the printer-driver 
decoder. With BA3 an,~ BA2 both low, the lYO ouput enables (CE)the 
printer PIO. If BAO and BAl are both low, the PIO sends port A data 
to the data bus. The CPU reads the bus data when RD and BIORQ are 
low; the data on the bus is the status of the right-margin sensor, 
left-margin sensor, ribbon-out switch, paper-out switch, and 
cover-open switch. 

The Z80A-CPU reads the status of TOF, P LOAD, LF OWN, LF UP, R 
DOWN, R UP AND SEL (port B) switches in a similar manner. Input B7 
of the PIO in the printer indicates that the 36V enable power is 
applied to the printer. 

The CPU addresses the six printer input ports at hex S8, S9, SA, 
SB, SC and SF. For example, to send new positioning data to the 
Daisy wheel (hex S8), the address decoder LlS(A) clocks the 
printwheel latching circuit. This latches the bus data from 
Z80A-CPU to the output terminals. In turn, 001 through D04 go to a 
drive amplifier which steps the Daisy printwheel stepping motor to a 
new printing position. 

Four of the five signals from the latching circuits also feed 
the NANO circuits tied to an input to the fault amplifier. If the 
data from the CPU indicates a fault, the amplifier lights the board 
LED and disables the drive circuits • 

2.6.3.2 Stepping Motors and Driving Amplifiers 

The permanent magnet stepping motors contain a cylindrical, 
toothed rotor and a stator with wire-wound poles (Figure 2-11). 
Each stator pole has teeth which distribute the flux. 

A permanent magnet motor operates by means of interaction 
between magnetic flux on the rotor and the magnetomotive forces 
generated by stator winding current. The stator windings of a 
stepping motor energize in a fixed pattern; therefore, there is a 
series of stable equilibrium points generated around the motor. The 
rotor always moves to the nearest of these points and remains 
there. When the windings are energized in sequence, the rotor 
follows the changing point of equilibrium and rotates in response to 
the changing pattern. 

A typical stepping motor drive system gets drive (position) 
signals from the CPU and converts them to the proper format to 
energize the motor windings. The power amplifier (see Figure 2-12) 
drives high current through the windings, and a power return system 
removes the current from the windings at the end of each step . 
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TO/ 
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BA2 
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SELECT 
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FIGURE 2-10 PRINTER COMMUNICATIONS (1 OF 2) 

2-36 

• 

• 

L 

• 



• 

• 

• 

DATA BUS 

·-----
TYPICAL CIRCUIT 

(1OF4) 

I 
L_ 

DATA BUS 

DATA BUS 

0 COUNTER 

DBS 
I 

REGISTER 

----, 
I 

----~, 

I 
REGISTER-

SELECT 
CHANGE RIBBON 
CHANGE PAPER 
CHANGE DAISY 

TO MOTORS: 

AMPLIFIER STEPPING 

-------~ 

REGISTER 

~ 

REGISTER-

PULSES 

PULSE 1 A, 1 B, 2A, 2B 

r 

DISPLAY ~ 
I 

RIBBON 
PAPER DRIVE 
CARRIAGE 
DAISY 

- - -, -I I -
I I - I 

L ___ _J 

TO 
CONTROL/ 
INDICATOR 
PANEL 

PULSE 
GENERATOR 

._ ____ HA_M_M_E_R_P_u_L_s_E ______ ~~ TO 

HAMMER COIL 

CHARACTER 

•I I COUNT 
TO ONE-SHOT ... COUNTER 

J 

FIGURE 2-10 PRINTER COMMUNICATIONS (2 OF 2) 
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PHASE B WINDINGS (NOT SHOWN) 
EQUIV. TO PHASE A 

PHASE A WINDINGS 

faA1 

-:f-

11 =NORTH STATOR POLE 
12=SOUTH STATOR POLE 

FIGURE 2-11 PERMANENT MAGNET MOTOR 
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Since the motor rotates in response to a changing patterns 
between the rotor magnetic field and the stator magnetic fields, a 
state generator (not shown) is necessary. The state generator 
establishes the proper sequence and pattern of states in response to 
a serial pulse train. The state generator then drives the power 
amplifiers to excite the stepping windings. 

There are two drive sequences to step the motor. One, called a 
"WAVE" drive, energizes only one set of stator poles at a time. The 
other sequence, called two-phase drive, ene~gizes both pole sets 
simultaneously. Either of these sequences step the motor by 
increments of N degrees, but when the two sequences are used 
alternately the motor moves in half steps. The half step is used in 
the Wangwriter system for better control of the stepping motors. 

A voltage modulation, or chopper, technique is used for high 
efficiency motor driving. With this technique, the full voltage 
(36V) goes to a motor winding until the correct current level is 
reached (see Figure 2-13). The voltage then switches off, and the 
current circulates in the motor winding (see Figure 10). When the 
current decays to a predetermined level, voltage again goes to drive 
the current back to the correct level (see Figure 13). This cycle 
continues throughout the driving pulse time. At the end of the 
driving pulse, the motor winding current discharges. 

This chopper technique is inherently well suited to start-stop 
applications such as the printer's carriage, printwheel, paper and 
ribbon circuits. 

2.6.4 KEYBOARD COMMUNICATIONS (Figure 2-15) 

The keyboard generates serial data which is converted to 
parallel data in the CPU's UART. The parallel data (KO through K6 
and shift) goes to the PIOA chip port A. The CPU reads this data 
from the data bus and then buffers it in the system memory. From 
here, the CPU retrieves the data and sends it to either the CRT or 
the diskette. 

The keyboard unit has four major components: a capacitive 
keyboard, an encoder, a mutliplexer, and a UART. The keyboard unit 
sends character and control signals to the CPU in a serial format, 
and the CPU sends serial data such as alarm, clock, keyboard test 
and HSYNC to the keyboard unit. 

The encoder is a dual-pulse scanning encoder and controller for 
the capacitive keyboard. It contains a 4K ROM for programming, a 
128-bit shift register, and an internal oscillator. 
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The scan control, consisting of an encoder and a multiplexer, 
scans the keyboard matrix. The encoder provides a 3-bit address 
(YA, YB, and YC) for scanning each of the eight sense lines (Y 
lines). The drive lines (X lines) are each pulsed low by the 
encoder. 

When a key is pressed, a pulse is coupled from the drive to the 
sense lines for that key, then amplified and sent to the encoder. A 
detection circuit is used between the output of the multiplexer and 
the input to the encoder. In this manner, each matrix cross-point 
is interrogated in turn. An internal oscillator controls the matrix 
scanning rate. 

2.6.5 FOREGROUND TELECOMMUNICATIONS - MODEL 5504 (Figure 2-16) 

The foreground telecommunications (FTC) provides an interface 
between the system data bus and a transmission modem. Additionally, 
the FTC simplifies high-speed data transfer between memory elements 
and diskette storage. The FTC components are housed on tlie optional 
fourth PC board. 

The FTC board contains the following principal components: 

Direct memory access (DMA) chip - capable of simplifying 
high speed data transfers between peripheral devices and 
the memory, or between memory locations. When the program 
initiates use of the DMA chip (DMA mode), the DMA chip 
generates sequential memory addresses thus allowing the 
given peripheral to read or write data direct~y to or from 
memory. 

Serial input/output (SIO) chip - provides the 
~~cial-to-parallel (and vice versa) conversion necessary to 
interface between the internal bus and the transmission 
line control. The SIO chip has two separate channels 
allowing for full duplex (send/receive) capability on each; 
however, only one section of each channel is used. Channel 
A is the receiver channel, and channel B is the transmitter 
channel. The FTC board thus contains one full duplex 
communication channel. Via the communication channel, the 
SIO chip: 

- Converts eight-bit parallel to one of several serial 
formats. 

- Supports synchronous line disciplines of both 
bit-oriented protocalls and character oriented 
protocalls • 
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- Supports asynchronous line disciplines allowing for 
start/stop bits, five-bit through e'ight-bit data fields 
and a parity bit. 

- Provides line control and status monitoring with error 
protection and detection. 

Counter/Timer Controller (CTC) chip - provides the matching 
of the system internal timing to the baud-rate required by 
the given transmission format used. Via a programmed 
counter/timer mode, the CTC divides system clock frequency 
by a constant to derive the appropriate transmit/receive 
clock. The transmit/receive clock controls the SIO and 
line control transmission rates. Additionally, the CTC 
interrupt structure flags the system CPU at completion of 
transmit/receive operations. 

The FTC board does not contain a processor; all program commands 
configuring the FTC emanate from the main system CPU. The telecom­
munications operations perform in "foreground" mode in that an FTC 
operation requite3 suspension of other CPU and bus functions for the 
duration of the co11U11unication. 

The FTC operates principally in two modes: 

Direct memory access - used for high-speed data transfer 
between the minidiskette and system memory, and between 
memory locations. 

Interrupt - used to control transmission/reception of data 
to/from the transmission modem. 

2.6.5.1 Direct Memory Access 

In direct memory access mode, the DMA chip by means of 
progra11U11ed sequences controls the transfer of data between the 
system memory and peripheral devices (e.g., diskette, and 
teleco11U11unications input/output). Upon a data request, the DMA 
generates a sequential memory address, thus allowing the peripheral 
to read or write data directly to or from memory. 

The DMA chip, in conjunction with the CTC transfers data: 

Diskette to memory 

Memory to Diskette 

Memory locaticm to memory location 

The system CPU initiates a DMA cycle by generating a data 
request via the system address bus. The FTC board decoding applies 
the data request (DREQ) to the DMA chip to initiate the following 
seque~1ce: 
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The DMA chip generates a hold request (HRQ); subject to 
band-limiting restrictions, HRQ places a signal, bus 
request (BUSRQ), upon the control bus. (Band limiting is 
for the purpose of slowing the rate of data transfers to 
match the rate limitations imposed by diskette data 
handling characteristics.) 

Upon completing the current operation, the CPU responds to 
the bus request by suspending op~rations and becoming, in 
effect, isolated from the address/data bus. The CPU sends 
a bus acknowledge (BUSACK) to the FTC controls. 

The bus acknowledge generates hold acknowledge (HLDA), 
internal to the FTC board. In.DA rP.verses the direction of 
the address-bus buffers, effectively placing DMA address 
outputs onto the system address bus. 

The DMA chip outputs the least significant eight address 
bits, A7 - A0 1 which go directly onto the address bus. 

The DMA chip outputs the most significant eight bits, Al5 -
AB, which latch into the high-order address buffer for 
application to the high-order address bus. 

The DMA chip generates the appropriate memory and I/O 
read/write control signals to transfer data between 
peripheral and memory, or between memory locations. This 
process continues until the DMA has counted down the number 
of bytes it has been progrannned to send. At that time, the 
DMA sends an end-of-process signal to the CTC chip; the CTC 
chip sends an interrupt to the system CPU. 

The CPU cancels bus acknowledge; the DMA control cancels 
HRQ (wh·ch resets HLDA) reversing the direction of the 
address bus buffers. At this point, the DMA control is 
inactive pending a subsequent data request via the address 
bus. 

2.6.5.2 Interrupt Mode 

Interrupt mode uses the SIO chip interrupts. The system CPU 
retains control of the address/data bus; the CPU controls data 
exchange with the transmission modem via the system interrupt 
structure • 
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The FTC board has the lowest interrupt priority in the system 
(see paragraph 2.5). Within the FTC board, the SIO chip sets 
priority on changes in status as follows: 

Data being received - top priority 

SIO available for more data 

Detected changes in transmission status - lowest priority 

In the interrupt-driven mode, the CPU thus services the FTC as 
the lowest priority peripheral in the interrupt structure (see para­
graph 2.5 for description of interrupt-driven routines) 

2.7 SINGLE SHEET FEEDER OPERATION: 

The Single Sheet Feeder consists of a mechanical assembly, 
mounted on the Wangwriter printer console, for the automatic 
dispensing of paper to the printer. 

The feeder has neither electronics nor motors. Mechanical 
attachment to the printer platen drive gear provides feeder drive 
and control. System software, responding to printer paper sensor 
status, initiates the feeding of each new sheet of paper. The 
software conunands reverse the platen motion, causing paper to feed 
from the feeder to the platen. The platen then pulls the paper into 
print position, without manual intervention. 

A removeable cartridge holding approximately 100 sheets of paper 
provides for the insertion of paper into the feeder. A metal plate 
mounted on the paper tray assembly minimizes static electricity 
effects upon the feeding of individual sheets of paper. 
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CHAPTER 3 

OPERATION 

This chapter describes: 

- Controls and Indicators 

- Loading the operating system 

- Inserting the archive disk 

- Creating a document 

- Printing a document 

- Shutting down the system 

The Wangwriter operating systems consist of word processing plus 
system options of data processing (C/PM) and/or telecommunications. 
Additionally, a diagnostic operating system provides the means of 
testing system components. Each operating system loads into system 
memory from a minidiskette (system diskette). 

The following instructions apply to all Wangwriter models unless 
otherwise noted. Principal differences lie in the operation of 
single-disk versus dual-disk systems; in dual-disk systems the 
system diskette remains in the lower disk drive throughout a given 
operation; in single-disk systems, the archive diskette replaces the 
system diskette following operating-system loading. 

3.1 CONTROLS AND INDICATORS 

See Table 3-1 and Figure 3-1 for a description of Wangwriter 
controls and indicators. For keyboard function, ref~r to the 
specific instructions for the given operating system (e.g., word 
processing). 

3.2 LOADING THE OPERATING SYSTEM 

General Notes: - On system diskettes, the write-protect slot 
is not covered • 

- On archive diskettes, the write-protect slot 
must be covPred with a tab. 
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Table 3-1 

Controls and Indicators 

CONTROL/INDICATOR 

Control Panel 

POWER Indicator 

CHANGE RIBBON Indicator 

CHANGE DAISY Indicator 

CHANGE PAPER Indicator 

LINE FEED Control (up/down) 

ROLL Control (up/down) 

SELECT Control 

TOP OF PAGE•control 

3-2 

FUNCTION 

Indicates that system 
power is turned on (+SV 
supply active) 

Indicates that end of 
ribbon has been reached. 

(Potentially, depending 
upon software) indicates 
a programmed interrupt to 
a printout for the 
purpose of changing print 
characteristics. 

Indicates paper-load tray 
empty, with printer 
selected (manual feed 
only). 

Rolls paper either up or 
down one line at each 
actuation. 

Rolls paper either up or 
down continuously as long 
as control is held 
depressed. 

Alternately initiates and 
terminates printer action. 

Returns printer to 
beginning of page 
interrupted by last 
deselection of printer. 

• 

• 

• 
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Table 3-1 (continued) 

Controls and Indicators 

CONTROL/INDICATOR 

LOAD/RUN control 

Paper Load lever 

Disk-in-Use indicator 

Power switch 

FUNCTION 

Alternately enables the 
insertion of 
paper-holding cartridge 
(LOAD position) and the 
automatic dispensing of 
sheets onto the printer 
platen during print 
operation (RUN position). 

Initiates paper feed into 
beginning-of-print 
position (manual only). 

Indicates that door to 
respective disk drive is 
locked (disk not to be 
removed until indicator 
goes dark). 

Applies/disconnects 
primary power to system. 
POWER indicator should 
light when "l" posit ion 
is pressed. 

3.2 LOADING THE OPERATING SYSTEM (continued) 

- The protective shield of all diskettes should 
have arrows indicating direction of disKette 
insertion into the disk drive. If no arrows, 
position write-protect slot at the bottom 
nearest the door (see Figure 4-5). 

- System diskette goes into lower disk drive 
(dual-disk-drive systems only). 

- Archive diskette goes into upper disk drive 
(dual-disk-drive systems only). 

- Should an archive diskette be inserted into 
the disk drive for the for the system loading 
sequence, the CRT prompts: "Wrong Disk". In 
this case, reinitiate start-up procedure. 
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1. 

2. 

SEQUENCE 

Press "l" on the red 
power switch. 

Insert system disk 
in the drive slot 
and close door (see 
Figure 2-5). 

3. If a single-disk-drive 
syotem, open drive 
door and withdraw 
diskette. 

3.3 ARCHIVE DISKETTE INSERTION 

1. 

2. 

SEQUENCE 

Insert archive diskette; 
Press space bar to 
position acceptance 
block to desired ac­
tivity (or leave ac­
ceptance block at de­
fault position). 
Press EXECUTE. 

Press EXECUTE. 
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OBSERVATION 

POWER light turns on. 

Operating system menu appears 
on CRT (unless 10-second in­
terval elapses between step 1 
and step 2 - Wangwriter I 
models only. In this case, 
turn off power and repeat 
procedure). 

OBSERVATION 

CRT prompt: "Press EXECUTE 
when archive disk is in drive" 

CRT displays either submenu or 
message pertaining to selected 
activity. Should archive 
diskette be either missing or 
improperly inserted, CRT 
prompts: "Drive not ready". 
In this case, insert diskette 
properly; press EXECUTE • 
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3.4 Ct.EATING A DOCUMENT 

The following comprises m1n1mum 
of a document to verify operation. 
to the Wangwriter Operator's Mar.ual. 

steps necessary for the creating 
For in-depth instruction, refer 

General notes: - A document name may have any combination of 
letters and numbers (up to eight characters). 

1. 

2. 

3. 

4. 

s. 

- Each name must be unique. Al least one 
letter/number must differ from all other 
document names (on the given archive disk). 

SEQUENCE 

Press space bar to place 
acceptance block at 
"Create New Document" 
on the start-
up menu. 

Enter document name; 
Press EXECUTE. 

Enter text. 

To terminate the 
Create activity, 
press CANCEL 

Press EXECUTE 

OBSERVATION 

CRT prompts: "Enter Document 
Name" 

CRT displays blank page. 

CRT displays typed text. 

CRT prompts: "End of Edit?" 

CRT message: "Rearranging" -
followed by display of 
start-up menu. 

3.5 PRINTING A DOCUMENT 

The following comprises the necessary steps for the printing of 
a short (one-page) document to verify printer operation. For 
in-depth instructions, refer to the Wangwriter Operator's Manual. 

General notes: - Ensure that the printer is deselected (SELECT 
switch dark) prior to paper insertion. 

- Steps 1 through 4 pertain to Single Sheet 
'Feeder operation only. For manual insertion 
of paper, commence with step 5. 
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SEQUENCE 

1. With the paper cartridge 
outside the feeder, fill 
cartridge (grade and 
size of paper specified 
on front of each 
cartridge). Paper goes 
between front and back 
paper catches. 

2. On feeder, turn LOAD/RUN 
knob to LOAD. 

3. Lower cartridge into 
feeder; slide cartridge 
track along cartridge 
guide on feeder inter­
ior surface. 

4. Turn LOAD/RUN knob to 
RUN • 

s. 

6. 

7. 

Press space bar to 
place acceptance block 
at "Print Document"; 
press EXECUTE. 

Enter exact document 
name; press EXECUTE. 

Press EXECUTE - or 
if using Single Sheet 
Feeder, press RETURN 
key to step acceptance 
block to Paper Load 
field. Press space bar 
to select Feeder. 
Press EXECUTE • 
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OBSERVATION 

CRT prompts: "Enter Document 
Name". 

CRT displays print menu 

CRT displays start-up menu; 
CHANGE PAPER indicator lights. 
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3.5 PRINTING A DOCUMENT (continued) 

8. 

9. 

SEQUENCE 

Manual operation: 
Place paper in feed 
tray; pull paper-load 
lever forward and 
hold until the plat~n 
stops feeding paper. 

On the printer con­
sole, press SELECT. 

3.6 SHUTTING DOWN THE SYSTEM 

1. 

2. 

3. 

On the printer con­
sole, press SELECT 
to deselect the 
printer. 

Press space bar 
to posit ion 
acceptance block 
to "Remove Archive 
Disk." 

Remove 1rchive disk; 
set Power switch to 
off position. 

3-·8 

OBSERVATION 

Platen pulls paper into print­
ing position. 

SELECT switch lights. 
Printer commences printing (if 
feeder is used, platen 
receives a sheet from the 
feeder and pulls the sheet 
into printing position; 
printing commences 
automatically). Printer stops 
after ejection of sheet (or 
after ejection of final sheet 
of document if using single 
sheet feeder-). 

SELECT switch goes dark. 

Disk-in-Use indicator goes 
dark, and prompt "Remove 
Archive Disk" appears on 
CRT. 

POWER indicator goes dark. 

• 

• 
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CHAPTER 4 

INSTALLATION 

This chapter describes: - Site requirements/recommendations 

- Environmental considerations 

- Unpacking 

- System Interconnections 

- Inspection 

- Initial turn on/power-up diagnostic 

- Single Sheet Feeder installation 

- Foreground Telecommunications (FTC) 
installation 

4.1 SITE REQUIREMENTS/RECOMMENDATIONS 

- Power required: 115 VAC (+10%, -15%) at 60 Hz 

or 

220 VAC (+10%, -15%) at either 50 or 60 Hz 

- Power connector: Receptacle to accommodate three-pronged 
plug. 

- Cable lengths: - Keyboard to printer 10 feet 

Display terminal to printer 10 feet 

- Main power cord 6.5 feet 

- The floor-standing printer console should be to the right of 
the monitor. This allows convenient access to the diskette 
drives, printer control panel, and the ON/OFF switch • 

4.2 ENVIRONMENTAL CONSIDERATIONS 

The normal business environment, free of excessive dust, and 
extremes of temperature or humidity, offers satisfactory conditions 
for optimum system operation. specific requirements are: 
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- Ambient temperature of from l 'i degrePs r. to '.18 dPgrPes r. (liO 
degrees F to 80 degrees F). Situate the system so as to 
avoid operation in direct sunlight. 

- A relative humirlity of from 1'i% to n5%. 

- A Minimizing of the effects of static electricity eith~r by 
operating the system in an uncarpeted area or by treating 
carpets with anti-static spray. The use of furniture with 
anti-static upholstery and metal wheels may also minimize 
the effects of static, 

4. 3 UNPACKING 

Refer to Figure 4-1 for orientation as to number of containers 
and proper unpackaging sequence. No special precautions are 
necessary for the ensuring of equipment integrity and personnel 
safety. 

4.4 SYSTEM INTERCONNECTIONS 

After unpacking the system, place the system units in their 
planned locations and connect in accordance with Figure 4-2. If the 
FTC board is to be installed, remove the Memory, CPU, and 
Printer-Driver boards; remove one filler plate from the rear panel. 
Install the FTC Board, then reinstall the other boards; remove one 
spacer from each board mounting stud (See paragraph 4.8 for further 
instructions on installation of the FTC). 

4.5 INSPECTION 

Verify all connections as shown in Figure 4-3. Refer to Chapter 
5, if necessary, for instructions on gaining access to the card cage 
and the power supply compartment. 

On the CPU board (210-7777/7977), set the eight-place switch 1 
bank in accordance with system requirements. The configuration of 
the 5503 is switches 1 and 2 ON, 3 OFF; the configuration for the 
5504 is switches 1, 3, and 6 ON, 2 OFF. Switch 4 is on for 
dual-disk units (see Figure 4-4 as example): 

Switch Bank 1 Settings 

SWITCH FUNCTION 

4 ON for a two-disk-drive system (5.503 and 5504) 
5 ON for FTC option (5504 only) 
6 ON for Wang Daisy (5504 only) 
7 ON to enable parallel printer PC board (5504 only*) 
8 ON when spelling chip is in system (5504 only*) 

*Option not available 
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FIGURE4-1 WANGWRITER UNPACKAGING (1 of 6) 
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FIGURE4-1 WANGWRITER UNPACKAGING (2 OF 6) • 
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• FIGURE 4-1 WANGWRITER UNPACKAGING (3 OF 6) 
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FIGURE4-1 WANGWRITER UNPACKAGING (4 OF 6) • 
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• FIGURE4-1 WANGWRITER UNPACKAGING (5 OF 6) 
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FIGURE4-1 WANGWRITER UNPACKAGING (6 OF 6) • 
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FIGURE 4-2 SYSTEM CABLING 
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FIGURE 4-3 COMPONENT INTERCONNECTIONS (1 OF 5) 
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REGULATOR 

TO 
POWER 
SUPPLY 

MODELS 5504S/5704S 
SINGLE DISK DRIVE 

PRINTER 
DRIVER 
PCB 

CPU 
BOARD 

FTC 
BOARD 

CRT/ 
MEMORY 
PCB 

TO 
MODEM 

CABLE TO 
KEYBOARD 
(SEE FIG. 2-2) 

PRINTER 
CHARACTER 
COUNTER 

TO 
PRINTER 
SH 5 

FIGURE 4-3 COMPONENT INTERCONNECTIONS (3 OF 5) 
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ARCHIVE 
DISK DRIVE 
PCB 

TO 
POWER 
SUPPLY 

MODELS 5504D/5704D 
DUAL DISK DRIVE 

PRINTER 
DRIVER 
PCB 

FTC 
BOARD 

5104 

TO 
MODEM 

CRT/ 
MEMORY 
PCB 

CABLE TO 
KEYBOARD 
(SEE FIG. 2-2) 

PRINTER 
CHARACTER 
COUNTER 

TO 
PRINTER 
SH5 

FIGURE 4-3 COMPONENT INTERCONNECTIONS (4 OF 5) 
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• 
r ---------, 
I PRINTER I 

0J2 
I I 

TO: SENSORS: ·RIBBON OUT 

I I -HOME 
FROM 
PRINTER 

I I DRIVER MOTORS: ·RIBBON 
BOARD ·DAISY 
SH 1/SH 2/ I I SH 3/SH 4 

I 
HAMMER SOLENOID 

I 0J4 TO CARRIAGE DRIVE MOTOR 

0 J6 
I I 

L 
TO: SENSORS: ·RIGHT/LEFT MARGIN 

I ·PAPER OUT 

I 
I SWITCH: ·PAPER LOAD 

I ·COVER OPEN 

I • ©JS I TO PAPER DRIVE MOTOR 

I 
I I .... ~ ------- _J 

FIGURE 4-3 COMPONENT INTERCONNECTIONS (5 OF 5) • 
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• FIGURE 4-4 CPU BOARD OPTION-SWITCH SETTINGS 
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4.5 INSPECTION (continued) 

Switch settings (continued) 

Switches l, 2, and 3 select memory size as follows: 

SW 1 

ON 
ON 

SW 2 

ON 
OFF 

Sw 3 

N/A 
ON 

MEMORY SIZE 

96K 
128K 

(Not applicable to 5504) 
(5504 only) 

Reinstall the PC boards, and mate all connectors. Leave the side 
cover off pending power-up tests. 

Remove the dununy diskette from the disk drive. 

On 5503 models, verify that the power select switch 
(115VAC/220VAC) is at the correct setting; on 5504 models, select 
voltage by making appropriate connections on the terminal board inside 
the power supply above the fuse (see following sketch). The 5503 
models will operate at either 50 or 60 Hz; Model 5504/5524 requires a 
power supply designed specifically for either 50 or 60 Hz. 

~ I 

LINE 
FILTER 

I 

BLU 

4A ~ .. 

1 

2 

3 

4 

115 VAC 

5 

_{) 

6 

I1 

7 

I) 

8 

lJ 

BL/Y X FMR 

BR/Y X FMR 

BL FAN 

BLXFM R 

BRXFM R 

BL FAN 
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• FIGURE 4-5 SYSTEM DISK INSERTION 
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4.6 INITIAL TURN-ON/POWER-UP DIAGNOSTIC 

1. Remove system diskette from the paper dust jacket. Check that 
the write-protect slot is not covered with a tab. The 
protective shield should h~ arrows indicating direction of 
diskette insertion. If no arrows, position write-protect slot 
at the bottom nearest the door (see Figure 4-5). 

CAUTION 

Be sure that the shipping (dummy) diskette 
h.is been removed from the disk drive. 

2. Seat diskette in the drive slot; if there are two drives in 
the system, the system diskette always goes in the lower 
drive. Do not clos~ the door, pending power turn-on. 

3. Press "l" on the red power switch to turn the system ON, then 
close and lock the drive door within 10 seconds to prevent the 
system power-up diagnostic and bootstrap routine from timing 
out (Model 5504 and new Model 5503 power-up PROMs will loop, 
waiting for the diskdrive to have a diskette inserted and for 
the door to be closed). 

The seven-segment LED at the rear of the console will indicate 
successful completion of the power-up diagnostic by displaying: 

- F, if the loaded software is CP/M. 

- a continuous cycling through the segments, if the 
loaded software is for word processing. 

4. Check system operating condition in accordance with Figure 
4-6. Should the seven-segment LED (back of console) indicate 
a component error: 

- Check and reseat power and signal connectors. 

- Replace component in accordance with indications listed 
in Tab le 4-1. 
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ERROR 
CODE 

.8 

4 

6 

0 

7 

1 

2 

d 

E 

9 

A 

3 

F 

5104 

Table 4-1 Error Code Indications (in order 
of test sequence) 

PCA 

CPU 

CPU 

CPU 

CRT/MEM 

CPU 

CRT/MEM 

CRT/MEM 

Parallel 

Printer/ 
Driver 
PC Board 

CPU 

CPU 

None 

210-7777A 

210-7777A 

210-7775A 

Interface 

210-7776A 

FIELD REPLACEABLE UNIT 

280 (.8 = the power up value 
of the seven-segment display) 

PROM 

Floppy disk controller 

VTAC 

CPU UART, or PIO/keyboard 

Main memory 

CRT memory 

Parallel Interface Board 
210-7978 

PIO 

CTC 

FDC, disk drive, or disk drive 
cable 

Disk drive, or system diskette 
(failure to IPL) 

Power-up Successfully completed 

5. Should voltage adjustments be necessary, adjust potentio­
meters R2/Rl for +5/+12 (see Chapter 5 instructions). 

6. Following the completion of the initial turn-on and the 
power-up diagnostic, reinstall console side cover • 
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PERFORM 
STEPS 1-4, 

PAR. 2-6 

MENU 
ON 
CRT 

NO 

RASTER 
ON 

CRT 

NO 

BEEN 
HERE 

BEFORE? 

NO 

POWER 
LIGHT 

ON 

NO 

SH 5 

YES 

YES 

YES 

YES 

COOLING 
FAN 

RUNNING 

NO 

CHECK 
ELECTRICAL 

CONNECTIONS 

SH3 

ADJUST 
CRT 

BRIGHTNESS 

FIGURE 4-6 POWEP-UP CHECKOUT (1 OF 5) 
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INSERT ARCHIVE DISK. 
CREATE DOCUMENT: COM­

POSE AND PRINT SHORT 
SAMPLE TO VERIFY PRINTER 

OPERATION. 

ADJUST 
CRT 

CONTRAST 

MENU 
ON 
CRT 

NO 

DISKETTE 
INSTALLED 
PROPERLY 

NO 

REINSTALL 
DISKETTE 

YES 

YES 

PRINTER 
OPERATES 

SH 1 

GOTO 
TA-2 

CHAP.8 

SH3 

SH1 

YES 

FIGURE 4-6 POWER-UP CHECKOUT (2 OF 5) 
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• CRTGOOD 
• FAN RUNNING 
• PRINTER OPERATIONAL 

SH 1 

NO MENU 
NO RASTER 
POWER LIGHT ON 

SH 2 

NO MENU 
RASTER OK 
DISKETTE OK 

RUN SYSTEM 
DIAGNOSTICS 

PER CHAPTER 8 

VIDEO COAX 
CONNECTOR/ 
CABLE IN-
STALLED OK 

NO 

POWER-UP 

LED: 
- CYCLES IF WP 

SOFTWARE 
• DISPLA VS "F" 

IF CP/M SFTWR 

NO 

REPLACE 
FRU PER 

TABLE 4-1 

YES 

YES 

SYSTEM 
CHECKS 

OK 

NO 

CORRECTIVE 
ACTION PER 
DIAGNOSTIC 

CORRECT, 
OR REPLACE 
CABLE 

FIGURE 4-6 POWER-UP CHECKOUT (3 OF 5) 
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SYSTEM CHECKED. 

REINSTALL 
CONSOLE SIDE 
COVER 

GOTO 
TA -1 
CHAPTER 
B 

REPLACE: 
SIGAL CABLE OR 
CRT OR 
CRT PCAOR 
7777/7775 PCA 

FIGURE 4-6 POWER-UP CHECKOUT (4 OF 5) 
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SH 1 

NO MENU 
• NORASTER 
• POWER LIGHT OFF 

COOLING 
FAN 

RUNNING 

NO 

ATPWR 
SUPPLY, 2.0/4.0 

AC FUSE 
OK 

NO 

REPLACE 
FUSE· RE· 

START SYSTEM 

CONDITIONS 
NORMAL· 
FUSE OK 

NO 

REPLACE 
REGULATOR/ 

PWR SUPPLY/FAN 

YES 

YES 

YES 

GOTOTA-1 
CHAPTERS 

SH1 

POWER 
AT OUTLET 

SOURCE 

CORRECT 
THE 

CONDITION 

VES 

FIGURE 4-6 POWER-UP CHECKOUT (5 OF 5) 
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• FIGURE 4-7 POWER SUPPLY VOLTAGES 
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4.7 SINGLE-SHEET FEEDER INSTALLATION AND CHECKOUT 

Refer to Appendix section for retrofit procedures should such be 
necessary for single sheet feeder installation and operation. 

4.7.1 INSTALLATION (Figures 4-8 and 4-9) 

1. Remove any paper from the printer platen; close top cover. 

2. Open sliding door located next to the load lever (slide 
toward front of console. 

3. Align feeder with the printer, and lower until the locking 
latch slides into the opening to the left of the load 
lever. Fit slotted section (right end of feeder) over the 
plastic hinge located between the cover rear and the case. 
With the feeder fully seated, the latch should catch and 
secure the feeder to the printer. . 

4. For accessing the printer head, raise printer cover until 
the cover release spring (see Figure 3-1) latches the cover 
in raised position. 

CAUTION 

Before lowering the printer cover from raised 
position, depress cover release spring. 

5. Install static shield on the feed tray (see Figure 4-9). 

a. Loosen the two knurled thumbscre~s, and slide 
eliminator cutouts between the paper tray and the 
tray mounting plate. 

b. Tighten thumbscrews. 

4.7.2 CHECKOUT 

4.7.2.1 Paper Cartridge Installation 

1. With the paper cartridge outside the feeder, fill cartridge 
with the appropriate size and grade of paper (specified on 
the front of each paper cartridge). Ensure that the paper 
goes between the front and back paper catches. Fan paper 
before loading. 

2. On feeder, turn LOAD/RUN knob to LOAD. 

3. Lower cartridge in~o the f~eder, sliding cartridge track 
along the cartridge guide on the feeder interior surface. 

4. Turn LOAD/RUN knob to RUN. 
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• FIGURE 4-8 SINGLE SHEET FEEDER INSTALLATION 
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FIGURE 4-9 STATIC ELIMINATOR INSTALLATION 
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4.7.2.2 Automatic Feed 

1. Start Wangwriler operation in accordance with system operating 
procedures. 

2. Select Print Document from the start-up menu; select Feeder 
from the paper-load field. Press EXECUTE. 

3. On the printer console, press SELECT to initiate operation. 
The platen should receive a sheet from the feeder, and should 
pull the sheet into printing position. Printing should start. 
When printing is finished, the printer automatically ejects the 
page downward. 

4. To eject a page prior to its completion, press SELECT (to 
deselect the printer), then press TOP OF PAGE control on the 
printer console. The printer should eject the unfinished page, 
and the feeder should move another sheet into print position. 
Press SELECT to restart the printing of the page. 

4.7.2.3 Printer Skew Check with Automatic Feed 

Create document (see Operation, Chapter 3), and print several pages 
with the feeder in use. Verify that the paper skew is within 
tolerance. As measured from the top of the sheet to the bottom of the 
character, the difference between columns 1 and 80 should not exceed 
0.050 inch. 

If there is skew, perform the following checks to determine the 
cause. 

1. Remove the feeder. 

2. Select the skew test document, and print using Manual Mode. 
Load a sheet of paper by pulling the load arm, holding it until 
the load c.ycle is complete (platen stops) as indicated in step 
8b (RETROFIT PROCEDURE). Be sure that the paper is loaded with 
the ;dge at least 1/16 inch from the edge of the paper tray. 

3. Print several sheets, and check for skew. When this method is 
used, unequal tension of the paper guide rollers may be the 
cause of any paper skew, should such occur. 

Should skew occur, first check that paper guide locator pins 
(two) that fit through the printer frame are free so that the 
guide is not januned at either end. If locator pins check OK, 
check roller tension al the entrance rollers as described in 
step 8a (RETROFIT PROCEDURE). 

An absence of paper skew when Manual Load is used eliminates 
the paper guide as a possible cause of paper skew • 
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4. Select skew-test document, and print using Sheet Feeder mode of 
paper load. 

Insert a sheet of paper into the platen evenly, 1/16 inch from 
the paper tray left edge, and press SELECT on the printer. (It 
is important that the sheet not contact the paper tray left 
edge as the tray will tend to guide the paper straight despite 
roller tension problems.) The sheet should now feed 
automatically into print position and begin printing. 

Repeat the foregoing operation 
now occurring results from the 
top edge of the paper evenly. 
slightly more on one side than 

Verify the following: 

with several sheets. Any skew 
bail rollers not catching the 
This causes the paper to buckle 
on the other. 

- Bail rollers are positioned properly and are the same 
diameter. 

- Right and left rollers have equal pressure when turned by 
hand. If uneven, check that shaft is not bent. 

- Card guide evenly spaced on both right and left sides 
relative to the platen, and adjusted high enough. Bend 
card guide bracket to get even spacing on both sides. If 
the card guide is bent in too close to the platen, the 
paper will catch, and skew the paper when it is ejected 
down into the stacker. 

Check card-guide-to-platen spacing: 

- Fold sheet of 20-lb paper twice to create four-paper 
thickness. 

-· Lift bail up, puJ.1 print head forward (away from the 
platen), and insert folded paper under the left side of the 
card guide. Re-seat the print head so that it latches down. 

- Pull on the paper. The fit should be snug. 

- Repeat test for the right side of the card guide. The 
tension should match that of the left side. 

If adjustment 0r the card guide mounting bracket is necessary, first 
verify that the print-wheel-to-platen adjustment is correct as indicated 
in Chapter 5 of the Wangwriter Maintenance Manual. If the head is 
positioned so that the damper plate mounting bracket right and left 
sides are not the same distance from the platen, pressure will not be 
applied evely to the card guide left and right sides. 
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4.8 FOREGROUND TELECOMMUNICATIONS (FTC) INSTALLATION 

This paragraph provides installation and checkout for the optional 
210-7771 FTC board used on Wangwriter Models 5304/5704, via the 
following topics: 

- Hardware/Software packages 

- Typical Communications Configurations 

- Installation 

- Diagnostic/Verification Tests 

- Operating status checks 

4.8.1 HARDWARE/SOFTWARE PACKAGES 

The FTC is to be installed and tested as follows (Refer to 
Wangwriter Teletypewriter Emulation USER GUIDE 700-7165): 

Hardware: Model number W4-FTC 

Modern Interface Protocols 

INTERFACE CE I fl FTC ASSEMBLY 

RS232 
X.21 
RS449 

177-9458 
not assigned 
not assigned 

212-2200 
212-2201 
212-2202 

RS-232 Loopback Connector WL 420-1040 

- RS-449 Loopback Connector WL 270-3193 

X.21 Loopback Connector WL 421-0010 

Software: 

FTC BOARD 

210-7771-lA 
210-7771-3A 
210-7771-2A 

W4-FTC-TTE (Teletype Emulation) 703-2268 

W4-FTC-Batch (2780/3780 Emulation) 

CONNECTOR fl 

220-3218 
220-3217 
220-3219 

W4-FTC-2236 (2200/2236DE Interactive Terminal Emulation) 
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4.8.1 HARDWARE/SOFTWARE PACKAGES (continued) 

Diagnostics: Wangwriter In-System Diagnostic Rev 22be WLI No. 
732-8001 Rl 

4.8.2 TYPICAL COMMUNICATIONS CONFIGURATIONS 

A user of the FTC may specify the software and modern interface 
protocols desired; however, the following illustrations apply only 
to the RS232 modern interface. The illustrations show typical con­
figurations for each software protocol: 

- W4-FTC-TTE - Figure 4-10 

- W4-FTC-2236 - Figure 4-11 

- W4-FTC-BATCH - Figure 4-12 

Tables 4-2 and 4-3 list the cable variables for respectively the 
modern interface cables and the direct connection cables. 

Table 4-2 

Modern Interface Cables 

RS232 X.21 RS449 

12' 220-0113 (standard) 220-0274 (standard) 

20' 220-0248 (standard) 

25' 120-0219 (optional) 120-2326-01 (optional) 120-2325-01 (optional) 

50' 120-0230 II 120-2326-02 II 120-2325-02 II 

100' 120-2326-03 II 120-2325-03 II 

250 1 120-2326-04 II 120-2325-04 II 

500' 120-2326-05 II 120-2325-05 II 

750' 120-2326-06 II 120-2325-06 II 

1000' 120-2326-07 II 120-2325-07 II 
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FTC 
BOARD 

FTC 
BOARD 

MODEM 
INTERFACE 
CABLES 

TELEPHONE 
LINE 

ASYNC 
MODEMS 

2227N 
NULL 

MODEM 

5104 

ASYNC 
TC 

CONTROL 

MODEM 
INTERFACE 
CABLES 

FIGURE 4-10 TYPICAL COMMUNICATIONS CONFIGURATION -
W4~FTC-TTE PROTOCOL 
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MODEM 
INTERFACE 
CABLES 

TELEPHONE 
LINE 

11-BIT 
ASVNC 

MODEMS 

ASVNC 
TC 

CONTROL 

ASVNC 
TC 

CONTROL 

DIRECT 
CONNECTION 
CABLE 

• 

• 

FIGURE 4-11 TYPICAL COMMUNICATIONS CONFIGURATIONS - • 
W4-FTC-2236 PROTOCOL 
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FTC 
BOARD 

FTC 
BOARD 

MODEM 
INTERFACE 
CABLES 

TELEPHONE 
LINE 

SYNC 
MODEMS 

5104 

SYNC 
TC 

CONTROL 

SYNC 
TC 

CONTROL 

MODEM 
INTERFACE 
CABLES 

FIGURE 4-12 TYPICAL COMMUNICATIONS CONFIGURATION -
W4-FTC-BATCH PROTOCOL 
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25' 
50' 

100' 
200' 
300 1 

400' 
500' 
600' 

Table 4-3 

Direct Connection Cables 

220-2236-25 
220-2236-50 
220-2236-1 
220-2236-2 
220-2236-3 
220-2236-4 
220-2236-5 
220-2236-6 

700' 
800' 
900' 

1000' 
1250' 
1500' 
1750' 
2000 1 

220-2236-7 
220-2236-8 
220-2236-9 
220-2236-10 
220-2236-11 
220-2236-12 
220-2236-13 
220-2236-14 

The following paragraphs describe modem requirements for the 
various protocols. The null modems used in the TTE and Batch 
protocols allow operation at a maximum speed of 9600 baud; the two 
systems/terminals must be set for the transmission speed. 

4.8.2.l Modem Requirements - W4-FTC-TTE Protocol 

be: 
The asynchronous modems used in conjunction with W4-FTC-TTE must 

Full or half duplex (the two modems must be the 
same). 
Same or compatible model. 
Suitable for line type. 
Capable of the desired transmission speed. 
Set for the same transmission speed. 

Switched line - 1200 baud maximum. 
Leased line - 9600 baud maximum. 

'· 4.8.2.2 Modem Requirements - W4-FTC-2236 Protocol 

be: 
The asynchronous modems used in conjunction with W4-FTC-2236 must 

Asynchronous. 
Full duplex. 
Same or compatible model. 
Capable of transmitting at least 11 bits per 
character: one start bit, eight data bits, one 
parity bit, and at least one stop bit. 
Suitable for line type. 
Capable of the desired transmission speed. 
Set for the same transmission speed. 

Switched line - 1200 baud maximum. 
Leased line - 9600 baud maximum. 
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4.8.2.3 Modem Reguirements - W4-FTC-BATCH Protocol 

The asynchronous modems used in conjunction with W4-FTC-BA~CH must 
be: 

4.8.3 

Full or half duplex (the two modems must be the 
same). 
Same or compatible model. 
Suitable for the line type. 
Capable of desired transmission speed. 
Set for the same transmission speed (The Wangwriter 
and the terminal/processor must be able to operate 
at this speed). 

FTC BOARD INSTALLATION 

The FTC board is to be installed in the Wangwriter as the 
inside-most logic board, nearest the frame (see Figure 2-3, sheets 3 
and 4). Perform the following: 

1. Power off the Wangwriter, and disconnect the ac power cable. 

2. Disconnect keyboard and CRT display signal cables from the 
PCA connectors at the rear of the unit • 

3. Remove right side cover from the unit. 

4. Remove the three nuts from the board support studs; remove 
the two screws which attach each board connector bracket to 
the frame bracket. 

5. Disconnect the signal and power connectors from the PC boards. 

6. Remove all three PC boards (Printer Driver, CPU/Disk/Key­
board, and CRT/Memory). 

7. Remove one spacer from each of the three board mounting studs. 

8. Remove one filler plate from the connector bracket, and keep 
the two screws. 

9. After unpacking the FTC board, check that the board is not 
damaged, and that the 80 ZIF connector pins are straight. 

NOTE 

The switches on the FTC board are not 
used at this time; the switches should 
in OFF position • 
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4.8.3 FTC BOARD INSTALLATION (continued) 

10. Insert FTC board over the mounting studs, and install the two 
screws (removed in step 8) through the PC board support 
bracket, into the PC board connector bracket. 

11. On the CPU board, 210-7977, set switch 5 of switch-bank No. 
one to ON position. 

NOTE 

When the CPU board is replaced on any 
system using the FTC board, switch 5 
must be set to ON. 

12. Reinstall the three PC boards removed in step 6, and 
carefully connect the power and signal cables. 

13. Install all screws in the connector brackets, plus the three 
nuts on the board mounting studs. 

14. Replace side cover on the cabinet, and reconnect cables for 
the CRT, the keyboard, and the ac power. 

4.8.4 DIAGNOSTIC/VERIFICATION TESTS 

Perform the following: 

1. Install appropriate loopback test connector (e.g., WLI No. 
420-1040 for RS-232) on the FTC board modem cable connector. 

2. Turn system power on. 

3. Insert diagnostic disk (732-8001 Rl) in the system disk drive 
to load the the diagnostic software. 

4. Select FTC test 1290 from the main menu. 

S. From the FTC test menu, perform steps 1 and 2; next, in step 
3, press either the "l" key to select the RS232 Loopback Test 
or one of the other keys as required for a specific test. 
The program should cycle continuously, and the program-loop 
count should increment approximately every 10 seconds. 
Should any errors occur, refer to the error codes in the FTC 
test documentation (Doc. Rev. 9290). Allow the program to 
cycle at least 10 times. 
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Cancel FTC test, and replace the scratch disk with the 
Diagnostic disk. Select other system tests, e.g., Memory, 
VCO, Printer, etc., to verify that the system is operating 
correctly. 

7. After running system diagnostics, remove diagnostic disk and 
shut down system power. 

8. Remove RS-232 Loopback Connector. 

9. Connect modem cable to the FTC board connector, and tighten 
mounting screws. 

10. 

4.8.S 

Load appropriate FTC operating system software, and perform a 
live on-line test with the host system. Follow the operating 
instructions provided with the software disk. 

OPERATING STATUS CHECKS 

The FTC board has a seven-segment LED which displays the interface 
modem-control signal status. The signals indicated by the various 
segments are as follows: 

DSR 

DTR 

CTS 

RTS 

R.I. 
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4.8.5 OPERATING STATUS CHECKS (continued) 

TXD = Transmit Data 

RXD = Receive Data 

DSR = Data Set Ready 

DTR = Data Terminal 
Ready 

RTS = Request to Send 

CTS = Clear to Send 

RI = Ring Indicator 

CD = Data Carrier 

Detect 

- OUTPUT -

- INPUT 

- INPUT 

- OUTPUT -

OUTPUT 

- INPUT 

- INPUT 

INPUT 

4-40 

Flashes when data is 
transmitted 

Flashes when data is 
received 

Always on during normal 
operation 

On during normal operation 

On during transmit in half­
duplex mode - Always on in 
full-duplex mode 

On during transmit in half­
duplex mode - Always on in 
full-duplex mode 

On when data phone rings 

On when receiving data in 
half-

duplex mode - Always on in 
full-duplex mode 

• 

• 

• 





• 

• 

• 

'1104 

CHAPTER 5 

PREVENTIVE AND CORRECTIVE MAINTENANCE 

This chapter describes: 

- Preventive Maintenance: 

- Corrective Maintenance: 

The periodic inspection and 
lubrication of the system to 
reduce rate of failures. 

The adjustment, calibration, and 
replacement of components as 
required to restore the system 
to proper working order • 

5.1 PREVENTIVE MAINTENANCE 

Preventive maintenance is the normal cleaning and inspection which 
is done either every year, every 500 hours of operation, or at each 
service call - whichever occurs first. The printer needs cleaning and 
minimal lubrication, followed by visual inspection of the print 
quality. The time required for these procedures is about 15 minutes. 

5. 1. 1 

1. 

2. 

3. 

CLEANING AND ~~SPECTION 

Remove power from printer, and open or remove covers. 

Inspect the printer, including the cerriage drive cable 
system, for Pigns of wear and loose or broken hardware. 
Check the platen and carriage system for looseness or wobble 
and for foreign materials. 

Remove the platen, paper cradle, ribbon cartridge and 
printwheel and inspect for signs of wear • 
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4. Clean the printer. Remove paper residue, ink, dust, etc., 
with alcohol-saturated cleaning pads and wipers. Check 
particularly the carriage rails and pulley grooves. 

5. 

6. 

Clean the platen, platen pressure rollers, and paper 
rollers with Fredron Platen Cleaner, or equivilent. 
use alcohol £!!_ these items. 

Clean the hammer actuator with a cloth or brush. 

bail 
Do not 

5 .1. 2 LUBRICATION 

Lubricate the printer as follows: DO NOT EXCEED THE RECOMMENDED 
AMOUNTS. 

1. Carriage rail bearing: put 4 or 5 drops of #10 weight oil on 
either side of the carriage, and move carriage back and forth. 

2. 

5 .1. 3 

Remove the two caps from the hammer armature pivots, and 
apply IBM #23 grease on pivot pin. Do not oil the parts. 
locate the lubrication points, refer to Figure 5-1. 

VISUAL INSPECTION (Figure 5-2) 

Printing characteristics to check are: 

1. Character Spacing: A row of uppercase "H"' s shows any 
spacing problems present in the machine. 

To 

2. Print Consistency: Type a sentence such as "The quick brown 
fox ... ", which uses all the alphabet :i.n a random order. 

3. Condition of the Print Wheel (Worst Case): Check I, E, H, X 

4. Evenness: Type a line of under-scores. 

5. Line Spacing: Six line feeds equals one inch. 
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0 APPLY IN SMALL AMOUNTS-USE OIL SY~INGE 

0 APPLY IN SMALL AMOUNTS· USE GREASE SYRINGE 

© APPLY THIN FILE TO SHOCK MOUNT SURFACES 

© USE LIGHT MACHINE OIL FOR CARRIAGE GUIDE SHAFTS 

--- ------ --- ------------ 01T-- -- ---
(i')(l) 

~ 

FIGURE 5-1 PRINTER LUBRICATION POINTS 
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FIGURE 5-2 PRINTER ADJUSTMENTS (1 OF 2) 

5-4 

• 

• 

• 



• 

• 

• 

5104 

OLOIOIO o o o .o o,o o o <> o 
. i i i i i i i i i i i i i i i i i i i i i i i i i i i i i 

o o o o o o o o o o o o o o n 
ii iii ii ii ii iiiiiiiii ii iiiiii ii 

Mt-fMM~~{!-f}i~fMMMM!-fw.>fM~{}{}fMrfMrfMMMr 

i 1\.1\ T\11 'l·'l·T\-'lll·'l·'UVWWWI Tl-fl H.Jl·'l·'WWW\·l\J\.'W\· 
TTTTTTTTTTTTTTTTTTTTTT'rTTTTTT'l 
llflflll I IPll llllflll 111111Ill'111111111Illlll11111111'1 IJ 

=ahccic>fgh i ik lmnopqrs t 11vwxyz 1. / 

+ARr.nFFC:ll T .TKl.Mt-1nrf\RSTPVl'YY7,. '. 

LETTERS TOO LIGHT AT BOTTOM -
HAMMER EITHER TOO CLOSE TO 
PLATEN OR ADJUSTED TOO LOW 

~IMMMMMMMMMMMMMMMMM~IMMMMM~1MMM~ 

.J\.JWl·lWWWWW\·IWWWWW\JW\.JWWWWW\.JWWWWW\ 
fTTTTTTTTTfTTTTTTTTTTTTTTTTTT 
l 11 llHH HllHHllH HHll Hllll Hllll 1111HI111111!11111 
=ahcdcfghijkl~nopqrstuvwxyz,./ 

tABCDEFGHIJKLMNOPORSTUVWXYZ,.? 

PROPER ADJUSTMENT 

01u101olololulolololulolololo 
i i i i i i i i i i i i i i i ii iii iii iii ii ii 

-----------------------------------· 
r· .:·IM~il IM ~111.Mt a·lt !r!N~;J iMlMMMt IMHMMNMM} 
I T\IH\ !\J\JW.-'\.!W\J\J\~ \!\~'J' .\l.l\~l..!\-1\.l\lWWWW\ JW\, 
·1··1··1'T'l''f'1''l"l''l'T'l''l'T'l''f1'TTTTTTTTTTTT'l 

I I I I l !1111111!I!I1111!1lI:IiHlli11111llH11111! lill HI Ill! 
=<1bC'dl'fglii jl:li"1«>;-4r:..t11vwxy2, ./ 
+A I~ Ull:r'Cll I J U,Mf10l'C)R STUV\JX YZ • ? 

LIGHT PRINT - EITHER PRINT SOLE­
NOID ARM-TO-LAMINATION GAP TOO 
SMALL OR HAMMER-TO-PLATEN GAP 
TOO GREAT 

I o 1 o l o l c i l o I o I o I o I o I o 1 o l u I CJ Io I c 

·IM~IMMMMMMMMMM~IM:-l~IMMtlMMMMMM~IMM~ 

J\TWW\J\JW\JW\IH\J\l~IW\-J\1\J\JWWWIJWWWWW\./~. 

l"i T'f'l TT'l'T'i'TTTTTTTTTT'i TT'l TTTTT'l 
11r11111111111111111111I1111rIIH111111 H H II HH HH H 1111 

;il:cdl!fgl. jk mnopq stuvwxyz 
ABCDEFCH I .IKLM!;opogs·;uvHXYZ 

SMALL CHARACTERS NOT PRINTING -
PRINT SOLENOID ARM-TO-LAMINA­
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FIGURE 5-2 PRINTER ADJUSTMENTS (2 OF 2) 
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5.2 CORRECTIVE MAINTENANCE 

Corrective maintenance comprises checks and adjustments, and 
components replacement, possibly indicated as necessary by diagnostic 
lest results. Paragraph 5.2.1 describes component checks and 
appropriate adjustments; paragraph 5.2.2 describes component 
rep lacemen l. 

5.2.1 CHECKS AND ADJUSTMENTS 

This paragraph describes checks and adjustments for: 

- Printer Assembly 

- Disk Drive 

- Video Monitor 

All apparently faulty mechanical assemblies and components should 
be checked for proper adjustment before removal or replacment. If the 
check shows them as out-of-tolerance, correct the adjustment. Only if 
proper adjustment fails to correct the problem, should components be 
removed or replaced. Always go through the adjustment and/or 
alignment procedures after replacing a mechanical part or assembly. 

Some adjustment procedures require removal of the side covers of 
the printer. To remove the covers see the instructions in paragraph 
s.2.2. 

The following tools and equipment may be needed for adjustment 
and/or alignment. 

Alignment Disk (printer WL 580-0152 
Knob WL 655-0274 
Alignment Diskette WL 726-8068 
Pin Gauge, .030"/.060" WL 726-9726 
Diagnostic Diskette WL 732-8001 
Loopback Connector RS232 WL 420-1040 
Alignment/Tension Tool (PRT) WL 580-0225 
Cable Clamp, Printer Carriage WL 580-0311 
Gram Gauge WL 726-4417 

5.2.1.1 Printer Assembly 

Printer assembly aspects checked/adjusted are: 

- Print-wheel-to-platen gap 

- Hammer-to-platen gap 
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- Print hammer angle 

- Print wheel home position 

- Print solenoid arm and lamination 

- Cord tension 

- Backlash 

- Card guide 

- Left margin home position 

- End-of-ribbon sensor 

- Ribbon drive 

- Daisy wheel damper 

- Ribbon height 

5.2.1..1.1 Print Wheel to Platen Check 

This check determines whether the characters on the printer 
Daisy wheel are positioned at the proper distance from the printer's 
platen. The check is made by replacment of the Daisy wheel with an 
alignment disk and use of the alignment tool to gauge the print­
wheel-to-platen gap. The alignment is correct if possible to insert 
the alignment tool between the two with little effort and if there 
is a very slight drag on the alignment tool when it is worked back 
and forth between the two. 

Do the print wheel to platen adjustment (para 5.2.1.1.2) only if 
the gap is incorrect. Check the print-wheel-to-platen gap as 
follows: 

1. With system power off, remove the print wheel from the 
carriage motor assembly. 

NOTE 

Be certain to support assembly by grasping 
Hannner Housing assembly with one hand during 
step 2 • 
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2. Insert print wheel alignment disk (WL #580-0152) in place 
of the Print Wheel (alignment disk's raised side should be 
positioned toward the hub). (See Figure 5-3.) Hold 
alignment disk in place by a knob (WL #655-0274). 

3. Lift bail roller assembly away from platen. 

4. Return daisy motor assembly to its normal operating 
pos1t1on (holding by hannner housing assembly). Be certain 
that the daisy motor assembly is properly seated. 

5. Set small end of the hammer gauge (WL #580-0225) forward on 
the platen in line with the alignment disk (Fig. 5-4). 

6. With the alignment disk and alignment tool in position and 
the copy control lever in position 1 indent, remove/insert 
alignment tool. The alignment tool should just lightly 
contact the disk. 

NOTE 

Under these circumstances, the gap between the 
platen and print wheel is within 0.095 and 0.105 
inch (0.240 and 0.270 cm). (See Figure 5-5.) 

7. Rotate print wheel approximately 180 degrees and ensure a 
happy medium at both positions. 

8. Remove alignment tool, knob, and alignment disk (by 
grasping the alignment disk perimeter. 

9. Replace print wheel. 
operating position. 

Put carriage assembly in its normal 
Replace ribbon. 

5.2.1.1.2 Print Wheel to Platen Adjustment 

1. With the power off, remove the print wheel from the 
carriage assembly. 

2. Remove Print Wheel by grasping and pulling hub firmly to 
release. 
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ALIGNMENT 
DISK 

5104 

FIGURE 5-3 PRINT WHEEL AND ALIGNMENT DISKS 

LARGE END 

SMALL END 

FIGURE 5-4 
ALIGNMENT TOOL USING SMALL END 
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NOTE 
Be certain lo support assembly by grasping 
Hammer Housing assembly with one hand while 
performing step 3. 

3. Insert alignment disk (WL #580-0152) in place of the Print 
Wheel (alignment disk's raised side should be positioned 
toward the hub). (See Figure 5-3.) Alignment disk is held 
in place by a knob (WL #655-0274). 

4. Lift bail roller assembly away from platen. 

5. Return carriage assembly to its normal operating position 
(holding by hammer housing assembly). Be certain the daisy 
assembly is properly seated. 

6. Set the small end of the alignment tool (WL #580-0225) 
forward on the platen in line with the alignment disk (Fig. 
5-3). 

7. Loosen four Phillips head screws on the carriage assembly 
(Fig. 5-6) and then tighten them so they are only slightly 
snug. 

8. Snap the daisy motor assembly into its normal operating 
position (grasp by hammer housing). 

9. Set the small end of the alignment tool (WL #580-0225) 
forward on the platen in line with the alignment disk (Fig. 
5-4). 

10. Adjust the carriage assembly so that the alignment tool 
fits loosely between the alignment disk and the platen and 
the carriage assembly is parallel with both the platen and 
the carriage base plate (the assembly on which it is 
mounted). See Fig. 5-6. 

11. Tighten the four phillips head screws and repeat the check 
as a final adjustment. 

12. Remove alignment tool and alignment disk; replace print 
wheel and ribbon. 

13. Return printer to normal operating condition and print a 
test document which contains lines of all capital letters. 

14. Check printout for even printing of all characters and 
repeat portions of this procedure as necessary to achieve 
normal printing. 
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LOOSEN 
SCREWS 

TO ADJUST 
SLIDE CARRIAGE 
BACK AND FORTH 

FIGURE 5-6 PRINT WHEEL TO PLATEN ADJUSTMENT 
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5.2.1.1.1 Hammer-to-Platen Check 

1. Rer.ove print wheel; close daisy assemhly and make sure it 
is seated in the latch. 

2. Set large part of the alignment tool (WL #580-0225) forward 
on the platen in line with print hammer (see Figures 5-7 
and 5-8). With the print whee] removed and the 
copy-control lever in position 1, the large end of the 
alignment tool should just touch the hammer. 

NOTE 
Under these conditions, the gap between the 
platen and hammer will be within 0.242 to 
0.248 inch (0.610 to 0.630 cm). 

3. Perform the adjustment procedure if necessary. Otherwise, 
return the printer to normal operating conditions. 

5.2.1.1.4. Hammer-to-Platen Adjustment 

To adjust for the proper clearance between the hammer and the 
platen, perform the following procedure. 

1. With the large end of the alignment tool on the platen in 
line with the hammer, loosen the two screws that mount the 
yoke assembly to the motor (see Figure 5-9). 

2. Move yoke assembly until the hammer just touches the large 
end of the alignment tool. 

3. Tighten the two screws and return the printer to normal 
operating conditions. 

5.2.1.1.5 Print Hammer Angle Check 

1. Print a test document with lines of capital letters 
(especially M's and H's). 

2. Perform the print hammer angle adjustment (para. 5.2.1.1.6) 
if characters do not print with the same density at both 
the top and bottom of each character. 
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FIGURE 5-8 
HAMMER-TO-PLATEN CHECK 
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ECCENTRIC 

YOKE 
ASSEMBLY 

HAMMER 

FIGURE 5-9 HAMMER-TO-PLATEN ADJUSTMENT 

5-14 

• 

• 

• 



• 

• 

• 

5.2.1.1.6 Print Hammer Angle Adjustment 

1. Loosen the two hammer housing mounting/adjustimg screws 
(Fig. 5-10). 

5104 

2. Shift angle of the hammer and hammer housing so that even 
pressure is on the characters during printing; tighten 
screws. 

3. Print test document with lines of capital letters 
(especially M's and H's). 

4. If characters do not print with the same density at the 
top and bottom of each character, repeat this adjustment. 
If adjustment does not enable top-of-character printing, 
refer to printer trouble analysis, Chapter 8. 

5.2.1.1.7 Print Wheel Home Position Check 

1. 

2. 

3. 

4. 

5. 

6. 

NOTE 

See Diagnostics, Chapter 8 (Printer - Mechan­
ical Test) for alternate m~thod of checking 
print wheel home position. The diagnostic 
test is preferred for accurate alignment • 

Turn power ON 

Load system disk. 

Remove ribbon. 

Select printer. 

Pull carriage assembly back. 

Check to see if the print wheel home pos1t1on (lower case 
letter o) is in normal position in line with the hammer as 
shown in Figure 5-11. If not in alignment, note how far 
off the lower case o is from normal position. 

7. Perform the home position character adjustment. below. 

5.2.1.1.8 Print Wheel Home Position Adjustment 

If the home character position is off by two, adjust photo 
sensor with the steps below. Adjustments of less than one should be 
performed at depot level. 

1. De-select printer • 

2. Pull carriage assembly back to service position. 
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PUSH 
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PLATEN 
SURFACE 
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HAMMER 
HOUSING 

HAMMER HOUSING 
MOUNTING ADJUSTING 

SCREWS 

PETAL 

PLATEN 

PRINT WHEEL 

NOTE: ALL SURFACES 
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FIGURE 5- 10 HAMMER CHECK AND ADJUSTMENT 
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(b) 
OFF BY TWO 

FIGURE 5-11 PRINT WHEEL POSITIONS 

OFF BY TWO ADJUSTMENT 
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MOUNTING 
NUTS 

FRONT 
PLATE 

5104 

HOME POSITION 

/~tl: .. y 
\\ ONE OR LESS 

(cl 
OFF BY ONE OR LESS 

FIGURE 5-1 2 HOME POSITION ADJUSTMENTS 
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3. Remove print wheel. 

4. Loosen 2 mounting nuts (see Figure 5-12). 

5. Move sensor to right if lower case o is to the left of 
home position and vice versa. Tighten nuts. 

6. Put print wheel on. 

CAUTION 

Never leave carriage in service 
position when selecting printer. 

7. Select printer. 

8. Pull carriage assembly back. 

9. Observe home position alignment. 

5.2.1.1.9 Print Solenoid Arm and Lamination Check and Adjustment 

To check: 

1. Remove ribbon cartridge and print wheel. 

2. Push print solenoid arm all the way forward towards the 
platen. 

3. Inspect the alignment of the print solenoid arm with 
respect to the face of the coil laminations; be sure that 
both surfaces are touching and parallel (see Figure 
5-13). If alignment is incorrect, adjust as follows. 

To adjust: 

1. To adjust the print solenoid arm with respect 1 the face 
of the lamination, loosen coil assembly mounting screws 
(Figure 5-13). 

2. Push print solenoid arm forward (toward platen) as far as 
possible and hold. 

3. Move coil assembly until its lamination is touching and 
parallel with the print solenoid arm surface. 

4. Tighten mountng screws while holding coil in place. 
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HAMMER 

PRINT SOLENOID ARM 

PRINT YOKE 
ASSEMBLY 

FLAT HEADS 

PUSH HERE---~ Ill----'-""' 

COIL 
ASSEMBLY 
MOUNTING 
SCREWS 

FIGURE 5-13 PRINT SOLENOID ARM AND LAMINATION ADJ . 

PRINT SOLENOID ARM STOP 
ECCENTRIC 
ADJUST 

0.030 ln./0.0762 cm . 

FIGURE 5-14 PRINT SOLENOID ARM TO-LAMINATION GAP 
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5. 2. 1.1 .10 Print Solenoid Arm-to-Lamination Gap Check 

The gap between the print solenoid arm and the (bottom corner 
of the top) core of the coil laminations is 0.030 inch (0.0762 cm). 
See Figure 5-14. Use the .030/.060 pin guage (WL #726-9726) to 
measure the gap. 

5.2.1.1.11 Print Solenoid Arm-To-Lamination Gap Adjustment 

1. Loosen lock nut on the print solenoid arm slop eccentric 
(Figure 5-14). 

2. Adjust eccentric stop until the correct dimension is 
obtained (0.030 inch, 0.0762 cm). 

3. Tighten lock nut. 

4. Recheck hammer-to-platen check. 

5.2.1.1.12 Cord Tension Check 

The Hammer Gauge/Cable Tension Adjustment Tool (WL 580-0225) is 
needed to check the -cord tens ion. 

1. Position carriage at extreme left position. 

2. Insert adjustment tool through Lhe right-hand hole 
adjacent to the molor in the printer assembly base (see 
Figure 5-15), and engage carriage cord in the notch on the 
tool upper surface. The bottom surface of the tool must 
be flat against the printer chassis. 

3. Check thal the cord has sufficient tension to close the 
tension-measuring gap on the tool (tension should not be 
greater than is necessary to close the gap) 

4. Position carriage at extreme right and repeat the cord 
tension measurement through the left-hand hole position 
adjacenL to the molar. If either measurement shows a need 
for adjustment, go to the next paragraph. 

5.2.1.1.13 Cord Tension Adjustment 

1. Move carriage to Lhe extreme left side of the printer. 

2. Loosen lock nut on the right side of the printer frame 
(Figure 5-16). 

3. Adjust tension of cord by turning the tension screw on the 
right side of the printer (see Figure 5-16). 

4. Adjust the screw for correct tension when the carriage is 
on the left side of unit, as described in paragraph 
5.2.1.1.12. Tighten lock nut. 
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CARRIAGE 
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MEASURING 
GAP 

FIGURE 5-15 CORD TENSION CHECK 
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LOCK NUT 

CORD TENSION 
ADJUSTMENT 

FIGURE 5-16 CORD TENSION ADJUSTMENT 

MOTOR 
MOUNTING 
SCREWS (2) 

PLATEN 
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----~ \ 

~ECCENTRIC ADJUST AND \ J LOCKING SCREW 
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FIGURE 5-17 BACKLASH CHECK AND ALIGNMENT 
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5.2.1.1.14 Backlash Check 

1. Turn power on. 

2. Load system software. 

3. Select printer. 

4. Check backlash by rotating platen gear back and forth. 

5. Deselect and rotate platen 90 degrees. 

6. Select printer, and check for backlash again. 

7. Repeat steps 5 and 6 until full 360-degree revolution is 
checked. 

NOTE 
Only a small amount of movement is acceptable. 
If movement is excessive, adjust backlash as 
described below. Ensure that platen gear mounting 
screw is tight before the adjustment procedure is 
performed. 

5.2.1.1.15 Backlash Adjustment 

1. Remove disk and turn off power. 

2. Remove printer (see paragraph 5.2.2). 

3. Loosen idler gear locking screw and adjust eccentric screw 
so that the backlash between the drive gear and idler gear 
is minimum (see Figure 5-17). 

NOTE 

Moving gears closer together reduces backlash. 
However, if the gears are too close the gear 
train binds. Check each adjustment for binding 
before continuing with procedures. Turn gears 
through 360 degrees while checking. 

4. Tighten gear nut while holding eccentric nut in place. 

5. Loosen the three motor mounting screws on plate and adjust 
the backlash between the idler gear and the platen gear 
(see Figure 5-17). 

6. Tighten the three mounting screws while holding plate • 
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7. 

8. 

Install printer. 

Perform backlash check again to determine the amount of. 
backlash after adjustment. 

5.2.1.1.16 Card Guide Check 

1. Turn power on. 

2. Load operating system (OS) software. 

3. Remove OS software diskette (single-disk-drive system). 

4. Load document for printing from archive diskette. 

5. Select Print Document. 

6. Name document. 

7. Execute. 

8. Select printing parameters. 

9. Execute. 

10. Insert paper. 

11. Select Printer. 

12. Print two lines, at least. 

13. Check that the printing is horizontally aligned with the 
horizontal segment of the card guide as shown in Figure 
5-18. Either the roll-up or the roll-down switch may be 
used to position the line of characters. 

14 If alignment is incorrect, adjust as described below. 

S.2.1.1.17 Card Guide Adjustment 

1. Loosen the two card-guide mounting screws (see Figure 
5-18). 

2. Move card guide so that the horizontal cegment of the card 
gui<le is parallel to the previously printed material. 

3. Hold guide stationary and ~ighten screws. 
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FIGURE 5-18 CARD GUIDE CHECK AND ADJUSTMENT 
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5.2.1.1.18 Left Margin Home Position Check 

1. Turn power on and load OS software. 

2. Remove OS software diskette (on single-disk system), and 
load document (archive) disk. 

3. Select Print Document on menu. 

4. Name document. 

5. Execute. 

6. Select printing parameters, left margin at 00. 

7. Execute. 

8. Insert Paper and SELECT Printer. 

9. Print several lines. 

10. Check that the left-margin home position is 0.55 + 0.016 
inch (1.4+ 0.0. cm) from the left side of the paper when 
the margin is set at 00 on the print menu. 

5.2.1.1.19 Left Margin Home Position Adjustment 

1. Loosen screw that holds the photo flag (see Figure 5-19). 
Moving the photo flag towards the left increases the left 
margin width. Moving it right decreases margin width. 

2. Slide the photo flag from side-to-side until left margin 
is 0.55.:, 0.016 inch (1.4 cm) from left side. It may be 
necessary to repeatly re-cue the document and re-adjust 
the flag until the left margin is correct. Fine 
adjustments can be made by loosening of the four carriage 
motor mounting screws and turning the motor slightly. 

NOTE 

The Printer diagnostic (Mechanical - Test 6) 
can be used for alignment che~k (Chapter 8). 

5.2.1.1.20 End of Ribbon Check 

1. Use a test ribbon cartridge. To make a test cartridge, 

2. 

cut the ribbon on a used cartridge so that the metal spring 
in the sensor pocket reflects the LED light. 

Insert test cartridge in system. 

3. Turn on system and load OS software. 
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4. Observe that the "Change Ribbon" 
control keyboard is illuminated. 
illuminated, adjust sensor. 

NOTE 

LED on the printer 
If the LED is not 

A method of checking that the sensor 
is good uses any light reflecting 
flat metal tool, such as feeler gauge 
or screwdriver tip, in front of the 
sensor to activate the change-ribbon 
light. This may be used in con­
junction with the diagnostic -
Display and Keyboard - Chapter 8. 

5.2.1.1.21 End-of-Ribbon Adjustment 

1. Loosen mounting screws on sensor. 

NOTE 

Move carriage over hole in cross frame 
so that a screw driver can be used to 
loosen the screws on bottom of sensor. 

2. Adjust sensor so that its active side is parallel to the 
pocket in the ribbon. 

3. Repeat check to be sure change-ribbon panel LED illuminates. 

5. 2 .1. 1. 22 Ribbon Drive Check 

1. Remove ribbon cartridge. 

2. Check that the ribbon drive has 8 to 12 ounces (224 to 336 
grams) of spring tension (measure with gram gauge WL 
#726-4417 at the base of the spike driver). Push at base 
of spike driver as shown in Figure 5-20. 

NOTE 

Take reading when spike driver begins 
to move from the pressure applied by 
the gram meter. 
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GRAM GAUGE 

• BT0160Z. ~ 

224 TO 440 GRAMS~ .) 

•• FIGURE 5-20 RIBBON DRIVE SPRING TENSION CHECK 
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5.2.1.1.23 Ribbon Drive Adjustment 

1. Open grip ring and rotate it around motor (see Figure 
5-21). 

NOTE 

From a top view rotate grip ring clockwise 
to increase tension and counter-clockwise 
to decrease tension. 

2. Adjust for 8 to 12 ounces (224 to 336 grams). 

5.2.1.1.24 Daisy Wheel Damper Check (Figure 5-22) 

A misadjusted damper assembly may contribute to character 
spacing problems. To check the adjustment: 

1. Tilt print head back. 

2. Remove Ribbon. 

3. Remove daisy wheel. 

4. Place ruler edge across dampening bracket and daisy wheel 
hub (with ruler surface against the daisy wheel spindle). 
Verify that dampening bracket is set from 0.010" to 0.020" 
higher than the hub (a 0.010" feeler gauge should be 
insertable under the straight edge; a 0.020 11 feeler gauge 
should not be insertable). 
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FIGURE 5-22 DAISY WHEEL DAMPER CHECK • 
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5.2.1.1.25 Daisy Wheel Damper Adjustment 

1. Remove the three Phillips Head screws to remove the 
dampening bracket. If the bracket is too low, go to step 
2; if the bracket is too high, go to step 3: 

2. Install shim washers WLI 653-0107 (0.005" thickness) as 
required (one or two) under each mounting post in addition 
to any existing shims. Go .lo step 4. 

3. Remove shim washers Go to step 4. 

4. Reinstall bracket, and verify adjustment per paragraph 
5 • 2 • 1. 1. 24 • 

5.2.1.1.26 Ribbon-Height Check and Adjustment 

The system diagnostics (Chapter 8) provides the means of 
verifying that printing is vertically centered on the ribbon. Test 
selection comprises the following menu sequence: 

Main Diagnostic Menu 

Pr inter 

Mechanical 

Ribbon Adjust 

Should the test indicate a requirement for vertical ribbon 
adjustment, perform the following. 

1. Remove ribbon. 

2. Tilt print head back. 

3. Use channel-lock pliers lo grip ribbon platform (see 
Figure 5-23), and bend height lab either up or down, as 
required • 
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FIGURE 5-23 RIBBON-HEIGHT CHECK AND ADJUSTMENT • 
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5.2.1.2 Disk Drive 

Disk-drive aspects checked/adjusted are: 

Radial-track alignment 

Index-to-data alignment 

Track 00 sensor/switch 

Speed control 

Track 00 end stop 

Neoprene drive bell 

Phase-lock loop (VCO) 

Most <.f maintenance of the disk drive consists of the checking 
and adjusting of the position of the read/write head relative to the 
disk radial tracks. Adjustments, especially those of the radial 
track alignment and the index sensor, could make it impossible to 
read minidiskeltes written to by an out-of-adjustment drive. 
Customers must be aware of this possibility before drives are 
adjusted or replaced • 

The system contains a PROM-loaded routine for disk drive checks 
and adjustments. To begin the routine: 

1. Within 2 seconds of power turn-on, press CANCEL. 

2. Within 2 seconds of pressing CANCEL, press INDENT. The 
PROM-loaded routine begins. 

3 Insert an alignment diskette (WL #726-8068), the 
PROM-loaded routine begins disk track seeks. Pressing 
keys 0 through 6 seeks the tracks listed below. 

Key Track 

w Select head 0 
E Select head 1 
0 0 
1 1 
2 2 
3 3 
4 16 
5 32 
6 34 
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Turning the system power off and then restarting the system 
restores the system to normal operation. 

The disk drive in a system may be either an MP! Model 52 or a 
Tandon TM-100; therefore, the following procedures are identified as 
either MP! or Tandon where necessary. 

These procedures require removal of the printer console side 
covers. Refer to paragraph 5.2.2.l for removal procedure. 

5.2.1.2.1 Radial-Track Alignment Check 

The radial track procedure aligns head pos1t1oning. The 
alignment check/adjustment ensures that the track-16 position 
calculated by head positioning logic coincides with the track-16 
position on an alignment disk. 

1. Insert a CE alignment diskette (Wang Part No. 726-8068) and 
close the door. 

2. Press keyboard numeric key 0 (zero) to go to track 00. 

3. Sync scope on leading edge of index signal at the disk 
drive PCA: 

MP!: 

Tandon: 

at TP6 - ground clip at ground (lower end) of 
capacitor C30/C31 (see Figures 5-24 and 5-25). 

at TP7 - ground clip at TP6 (see Figure 5-25). 

4. Connect A and B probes to: 

MP!: TPl and TP2 respectively (see Figure 5-24). 

Tandon: 

Connect ground probes to the groun<l end of 
capacitor C30/C31. 

TPl and TP2 respectively. Connect ground 
probes to TPlO. 

Set scope to 50mv/cm, ac coupled, channel A and B 
added, with B inverted, 20ms/di~. 

5. Press key 4 to position the carriage al track 16. Stepper 
motor phases (MPI) should be: 

phase 4 - J4-23 = ov 
phase 1 J4-26 = ov 
phase 2 - J4-25 = +12V 
phase 3 J4-24 = +12V 
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Compare scope pattern to Figure 5-26 (equal amplitude). Press west 
directional keyboard key to select head 1, and repeat observation. 
If one lobe is less then 70% of the amplitude of the other lobe, on 
either side, adjust aS described in paragraph 5.2.1.2.2. 

5.2.1.2.2 Radial-Track Alignment 

1. Set-up is the same as listed in paragraph 5.2.1.2.1. 

2. With power on, adjust as follows: Alternately press directional 
east-west keys to select head 0 and head 1. If the individual 
patterns for the two heads do not have equal lobes, adjust so that 
the two lobe patterns are unequal in the same degree but in opposite 
directions. Adjust as follows: 

3. 

MP!: 

Tandon: 

Use the 0.050 wrench to loosen the set screw (Figure 
5-27) in the stepper pulley and move the pulley to 
adjust the pattern. Finish by securing the pulley set 
screw with 2 inch-pounds of torque. 

Loosen (do not remove) the two module retaining screws 
(Figure 5-28) on the bottom of the chassis, and the one 
at the top rear of the module (Figure 5-29) Manually 
rotate the cam at the rear of the module to adjust the 
pattern. Finish by tightening t.he three retaining 
screws • 

Verify alignment: Command successive seeks to track 00 (key O), 
track 16 (key 4), track 32 (key 5), then return to track 16 (key 4). 
If the patterns shift, repeat adjustment and verify. 

NOTE 

If it is necessary to split the difference 
between adjustments to head 0 and head 1 and 
the resulting patterns have a smaller lobe 
less than 70% of the larger, the drive must 
be replaced (see paragraph S.2.2). 

5.2.1.2.3 Index-to-Data Check (Oscilloscope setting in paragraph 5.2.1.2.1) 

The index-to-data alignment sets the timing between the sensing of the 
track index and the transmission of data. Interchangeability of minidiskettes 
requires a standardized index-to-data interval • 
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1. Verify lhe radial-track alignment (refer Lo paragraph 5.2.1.2.2). 

2. Move the head to track 01 (key 1). 

3. Set horizontal amplifier of the oscilloscope to 50 microseconds per 
division. 

4. Check that scope shows a data pattern starling 200 +SO microseconds 
from the start of the trace (see Figure S-30). 

S. If the pattern is out of tolerance, go to paragraph S.2.1.2.4. 

S.2~1.2.4 Index-to-Data Alignment 

1. Sel-up is the same as paragraph S.2.1.2.3. 

2. Remove mounting plate. 

3. Prepare index sensor for adjustment: 

MP!: Loosen lwo index sensor mounting screws in the 
recessed area at the back of the drive (see Figure 
S-31). 

Tandon: Loosen single retaining screw at the back of the 
drive (Figure S-28) so that adjustment can be made 
with the flat-bladed screwdriver placed between the 
mounting block and chassis. 

4. Slide sensor as necessary to obtain a data pattern starling 200 +SO 
microseconds from the start of the trace (See Figure S-30). 

S. Tighten retaining screw(s) carefully so as not to disturb the 
adjustment (20 inch-ounce torque). 

S.2.1.2.S Track 00 Sensor/Switch Check 

When the head is positioned over track 00, the track 00 sensor/switch 
generates a logic signal to disable head movement toward the disk outer edge. 
Align the sensor/switch to get a true reading of head position. The following 
references to logic 0 and logic 1 refer to voltages of O.SV maximum and 4.0V 
minimum respectively. 
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FIGURE 5-24 MPI DISK DRIVE PC BOARD TEST LOCATIONS 
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FIGURE 5-25 TANDON DISK DRIVE PC BOARD TEST LOCATIONS (1OF2) 
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EQUAL AMPLITUDE 
(ON TRACK 16) 

LEFT 80% OF RIGHT 
(-1 MIL OFF TRACK, TOWARD 15) 

/'..o·i .. ~ ····~-. 
LEFT 60% OF RIGHT 
(·2 MIL OFF TRACK, TOWARD 15) 

0 . 
. . 
............. 

'".' 

LEFT 40% OF RIGHT 
(.3 MIL OFF TRACK, TOWARD 15) 

RIGHT 80% OF LEFT 
(+1 MIL OFF TRACK, TOWARD 17) 

/?'\./): 
~'VP 

RIGHT 80% OF LEFT 
(+2 MIL OFF TRACK, TOWARD 17) 

RIGHT 40% OF LEFT 
(+3 MIL OFF TRACK, TOWARD 17) 

FIGURE 5- 26 TRACK SIGNALS 
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FIGURE 5- 27 STEPPER PULLEY /BAND ASSEMBLY 
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INDEX SENSOR 
RETAINING SCREW 

~ . 

MODULE RETAINING 
SCREWS· 

L 

._ __ __,r 

FIGURE 5· 28 RADIAL ALIGNMENT AND INDEX SENSOR ADJUST 
(TANDON DISK DRIVE) 
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END STOP 
ADJ. SCREW 

TRACK 0 SWITCH 
BRACKET 

FIGURE 5-29 TRACK 00 ADJUST (TANDON DISK DRIVE) 
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FIGURE 5- 30 INDEX-TO-DATA ALIGNMENT PATTERN 
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FIGURE 5-31 INDEX SENSOR MOUNTING SCREWS 
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MP! Track 00 Sensor -

1. Verify the radial-track alignment (see paragraph 
5.2.1.2.1). 

2. Connect channel A probe to connector J4-12 (blue 
connector); set scope trigger to INTERNAL/AUTO; put ground 
probe to ground·end of C30/C31 (see Figure 5-25). 

3. Check the signal at J4-12 for logic 0 at tracks 0,1 ,and 2 
(keys 0, 1, and 2). 

4. Check the signal at J4-12 for logic 1 at track 3 (key 3). 

5. If voltages are not correct, go to paragraph 5.2.1.2.6. 

Tandon Track 00 Switch -

1. Select track 00 (key 0) 

2. At the PCB, check for logic 0 at TPB. If TPB is logic 1, 
go to the (Tandon) adjustment of paragraph 5.2.1.2.6. 

3. Press key 1 to seek track l; If TP8 fails to go to logic 
1, go to the (Tandon) adjustment of paragraph 5.2.1.2.6. 

5.2.1.2.6 Track 00 Sensor/Switch Adjustment 

MP!: Track 00 Sensor -

1. Remove head connectors (brown) from printed circuit board. 

2. Remove printed circuit from mountng (two screws). 

3. Remove shield cover. 

4. Set-up is in step 2 of paragraph 5.2.1.2.5. 

5. Loosen two track 00 sensor mounting screws (top rear of 
disk drive, see Figure 5-32). 

6. Adjust sensor to obtain a logic 0 at J4-12 through track 
positions 00, 01, and 02. 

7. Step sensor to track 03 (key 3) and adjust to obtain a 
logic 1. 
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FIGURE 5- 32 TRACK 00 SENSOR MOUNTING SCREWS 
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Tandon: Track 00 Switch -

1. Turn off power and remove alignment diskette. 
but do not remove connectors. 

Remove PCB 

2. Loosen retaining screw on the base of the track 00 bracket 
(Figure 5-29); retighten slightly Lo provide some friction 
on the bracket. Turn track 00 adjustment screw CCW lo 
maximum. 

3. Repower system (with minidiskette inserted) and select 
track 00. Rotate track 00 adjustment screw clockwise 
until the switch clicks. Then rotate screw clockwise 
(same direction) exactly one-half turn. 

4. Tighten retaining screw. 

5.2.l.2.7 Speed Control Check 

Both types of disk drive are marked 
observation under flourescent lighting. 
motionless at the proper speed. A small 
permissable however,. 

1. Remove mounting bracket. 

2. Turn on lhe system. 

for stroboscopic 
The markings appear 
amount of strobe creep is 

3. Insert a minidiskette and close door. 

4. Turn the drive on its side and observe the stroboscopic 
effect on the timing disk. If trace stability is 
unacceptable, go to paragraph s.2.1.2.8. 

5.2.1.2.8 Speed Control Adjustment 

1. Perform setup of paragraph 5.2.1.2.7. 

2. For a stable pattern, go to the PC assembly and adjust: 

R38 - MPI 
R4 on servo PCA - Tandon 

5.2.1.2.9 Track 00 End-S ~p Check 

1. Verify radial track alignment (paragraph 5.2.1.2.1). 

2. Verify track 00 sensor alignment (paragraph 5.2.1.2.5). 

3. Command seek to track 00 (key 0). 
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4 . MPI Drive: Check that a maximum track seek (key 6) and 
a return to track 00 moves the carriage to 
within 0.010 inch/0.0254 cm of the end 
stop. If the carriage is not within 
specification, go to paragraph 5.2.1.2.10. 

5. 2 .1. 2 .10 

Tandon: The track 00 End-Stop Adjustment (paragraph 
5.2.1.2.10) should be done following a 
Radial-Track adjustment or when the 
carriage seeks to a track lower than track 
00. A 125 kHz continous pattern should be 
visable at TPl and TP2 with track 00 
selected. 

Track 00 End-Stop Adjustment 

MPI Drive: 

1. Adjust set screw on the left-hand boss in the rear of the 
drive to approximately 0.010 inch/0.0254 cm from the end 
of the carriage (approximately one-half revolution of the 
set screw). 

2. Verify adjustment by commanding a maximum track seek (key 
6) and a return to track 00 (key 0). Ensure that carriage 
does not hit the end stop • 

Tandon Drive: 

1. Ensure radial-track alignment set-up (paragraph 
5.2.1.2.1); select track 00. 

2. Turn track 00 stop screw (Figure 5-28) CCW two turns 
(. 050" Allen wrench). 

3. Turn the stop screw CW until the output amplitude shown on 
the dual-channel scope begins to decrease. 

4. Turn the stop screw CCW until the amplitude stops 
increasing. 

5. Turn the stop screw CCW an additional 1/8 turn. 

5.2.1.2.11 Neoprene Drive Belt 

The neopren~ drive belt tension is not critical; it does not 
need adjustment. 

5. 2 .1.2 .12 

1. 

Write Protect Switch (Tandon drive only) 

Insert a non-write protected minidiskette halfway into the 
drive • 
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2. Ensure that the switch is actuated. TP9 should be at 
logic 1 (+4V). 

3. Insert minidiskette fully against the diskette back stop 
and close front latch. Ensure that switch is 
deactivated. TP9 should go to logic O. 

4. To adjust switch (Figure 5-29) Loosen retaining screw, 
remove switch assembly, and set switch either higher or 
lower as required. 

5.2.1.2.13 PLL Check and Adjustment (VCO) 

For a check of both Model 5503 and 5504/5524 VCO adjustment, 
via the system diagnostic disk, refer to Diagnostics, Chapter 8. 
The following steps, where necessary, distinguish between models. 

1. Turn system power OFF. 

2. Remove console right side. Reconnect keyboard and monitor 
cables. 

3. 5503 only: Remove printer PCA (see paragraph 5.2.2). 

4. 5503: 

5504/5524: 

Ground pin 24 (VCO sync) of 127 (UPD765) on 
CPU/disk PCA. 
Ground pin 55 of ZIF connector. 

5. Put vertical input lead of scope on CPU PCA. 

5503: 
'5'564/5524: 

TP2 
TP3 (top of PCA) 

6. Put scope ground lead to chassis. 

7. Set Horizontal Sweep on scope to 0.2 microseconds, 

8. Turn system power ON. Allow 20-minute warmup period 
(minimum) before attempting adjustment. 

9. Adjust scope to obtain a 1.02-microsecond cycle time. 

10. If the 1-microsecond cycle time is not present on the 
scope, adjust pot on the CPU PCA. 

5503: 
"'5"504/5524: 

Pot located lower left corner of PCA. 
R52 - upper right corner - accessable from 
the back of the unit. 

If unable to obtain waveform by adjusting the pot, replace 
CPU board. 
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Turn power OFF • 

Remove grounded pins. 5503: Pin 24 of L27 on 
CPU/disk PCA. 

5504/5524. ZIF connector pin 55. 

13. Remove scope signal and ground probes. 

14. 5503 only: Replace printer PCA. 

15. 

16. 

5.2.1.3 

Replace right-side cover. 

Reload operating system software, and verify operation. 

Video Monitor 

CAUTION 

No work should be attempted on an exposed Video 
Display Chassis by anyone not familiar with 
servicing procedures and precautions. Use care 
when handling the cathode ray tube. 

SAFETY WARNING 

When working inside any electronic chassis, 
use only one hand. This minimizes the possi­
bility of the putting of one hand on chassis 
or ground and the other on a high voltage. Avoid 
prolonged exposure at close range to unshielded 
areas of the cathode ray tube. Injury may result 
from exposure to X-Ray radiation. 

Adjustments for focus, width, horizontal hold, phasing, 
vertical size, vertical linerity, and vertical hold are accessible 
when the front panel is removed from the monitor pedestal (see 
Figure 5-33). All other controls are factory adjustments. 

5.2.1.3.1 

5.2.1.3.2 

5.2.1.3.3 

Set-Up Screen: Either use diagnostic, Chapter 8 Display 
& Keyboard, CRT Adjustment Test or create a document to 
display a full screen (80 by 24) filled with alternating 
characters "HO". 

Horizontal and Vertical Hold Adjustments: Set both 
Horizontal hold (R33) and Vertical hold (Rl5) to middle 
of stable display range. 

Vertical Height Adjustment: Adjust the vertical size 
(R24) for a vertical height of 5.75 inches, (14.6 cm) on 
the 12 11 display. (Use a standard or metric scale) • 
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FIGURE 5-33 ELECTRONICS BOARD FOR 12-INCH DISPLAY MONITOR 
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5.2.1.3.4 Vertical Linearity Adjustment: Adjust the vertical 
linearity (Rl8) for character rows of equal height. 
Repeat 5.2.1.3.3 and 5.2.1.3.4 until both 
requirements are met. 

5.2.1.3.5 Screen Width Adjustment: Adjust the width coil (Z2) 
for 7.75 inches (19.7 cm) of horizontal deflection on 
the 12" display. (Use standard or metric scale.) 

5.2.1.3.6 Phase Adjustment: Adjust the phase adjustment (R35) 
for characters centered horizontal on the raster. 
(Turn the brightness up sufficiently to obs~rve the 
raster frame.) 

5.2.1.3.7 Focus Adju~tment: Adjust the focus (R28) for the 
best overall screen display. 

5.2.1.4 Power Supply Volt<•ge Adjustments_ 

Power supply voltage adjustments may be made only to the +12V 
and +5V supplies. The +12V and +5V adjustments are on the regulator 
board in the power supply drawer (see Figure 5-34). The power 
supply for Model 5504 Wangwriters must have a power draw of at least 
10% of its rated capability (approximately 32 Watts) during test • 
Maintenance of normal system connections satisfies this requirement. 

1. Turn power off and remove sides of the printer cabinet. 

2. Remove the two screws on each side of the power supply and 
slide power supply to the rear. See paragraph 5.2.2. 

3. Fasten the negat~ve lead of the voltmeter to ground (see 
Figure 5-34). 

4. Fasten positive lead of the voltmeter to the re pective 
check points as show,1 _;_n Figure 5-34. 

5. Turn system ON. Check/adjust voltages as indicated in 
Figure 5-34. If the voltages are not within the indicated 
limits, adjust Rl as close as possible to the center of 
the indicated limits. If adjustment is not possible, 
replace the regulator PCA and heat sink sub-assembly. If 
this fails to correct the problem, replace p 1er supply 
(see paragraph 5.2.2) • 
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FIGURE 5-34 POWER SUPPLY VOL TAG~ ADJUSTMENTS 
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5.2.2 REMOVAL AND REPLACEMENT 

This paragraph contains procedures and illustrations for removal and 
replacement of equipment. 

5.2.2.1 Side Covers Removal 

1. Remove both the video and keyboard cables from the back of the 
console. (see Figure 5-35). 

2. Lift the printer's transparent protective hood. 

3. Lift right and left side flaps. 

4. Loosen the two large screws (1) on the inside of both sides of the 
printer compartment (see Figure 5-36) until the sides are free. 

5. Slide the side covers off. 

KEYBOARD 
CABLE 

\(I 
_ _.w;-.....·---·-------... ---..,-

11 mm 
BACK OF 
CONSOLE 

VIDEO 
CABLE 

FIGURE 5-35 
KEYBOARD & VIDEO CABLES 

RIGHT 
SIDE--.... 
FLAP 

-r--nr 
~ 

REMOVE SCREW 

FIGURE 5-36 
RIGHT SIDE COVER REMOVAL 
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5.2.2.2 Printer Removal 

1. Remove the side covers as describP.d in paragraph 5.2.2.1. 

2. On the outside of the frame, remove the two screws that hold the 
printer's control panel. 

3. Disconnect the flex cable, motor power cable, paper-feed motor 
cable, and sensor cable from the 7776 -A PCA (see Figure 5-38). 

4. Release the four printer legs from their shock mount by pulling up 
on each corner of the printer unit, one at a time. 

CAUTION 
DO NOT PULL ON CARRIAGE RAILS 

5. Lift the printer out of the console. 

FLEX 
CABLE 

-----SENSOR 
CABLE 

FIGURE 5-38 FIGURE 5-37 
CONTROL PANEL REMOVAL FLEX AND SENSOR CABLES 
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5.2.2.3 CPU, Printer and CRT/MEM PCA Removal 

BRACKE-:' 
MOUNTING 
SCREWS 

NOTE 

Do not solder lo pins on PCA boards. 
The pins are press fitted - not soldered. 

1. Remove the right side cover. Refer lo paragraph 5.2.2.1. 

2. Remove the six (6) mounting screws (on the rear side of the PCAs) 
that hold the metal brackets to the unit (see Figure 5-39). 

3. Remove the three (3) nuts (in front of the PCA's) that hold the 
boards to PCA support rods (see Figure 5-40). 

Fig. 5-39 Removal of Mounting Screws 
(orig 7-5) 

u 

VIDEO 
CABLE 

= 
= 

= 

I m~ 

FIGURE 5- 39 

REMOVE 
NUTS 

c:::::i J6 

7776 
PCA 

== 
= J:=J '.::2 

=· == 
= 
r:· ~ -J 

·=· ,...., ...-:-: '~ 

= If =· 
= 

= 

REMOVAL OF MOUNTING SCREWS 
FIGURE 5-40 

BOARD-TO-SUPPORT ROD NUTS 
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NOTE 

The printer PCA is on the outside of cage, 
the CPU PCA is in the middle, and the CRT/­
Memory is on the inside. Note which connectors 
go where as you disconnect them. Be careful to 
adequately seat of all connectors, especially 
the ZIF connectors. 

4. Disconnect cables (see Figure 5-41 and Figure 5-42). To release the 
ZIF connectors, pull the levers on the PCA behind the PCA being 
removed • 

5. Remove PCAs. 

J2 P2 
- TO VIDEO 

BNC MONITOR 

• 

CRT/MEM 
BOARD 
7775 I_ ZIF 

TO SWITCH 
PANEL 

TOSENSORS I ZIF CONNECTOR 

TO SECOND DISK 
NOT USED 
OPTION 

. .l 
J3 

TO DISK 
CABLE 

P2cb 
J2 

TO CARRIAGE 
MOTOR 

TO PAPER 
FEED 
MOTOR 

P4 P6\ P71 P5 
CJ Cl C:I C:I 

TO 
PRINT J4 
WHEEL n 1-
MOTOR- . 

P2J2 
PRINTER 

PCA 
BOARD 
7776 

ZIF 
J1 

TO 
DC 

[_ _____ J 

[~ 

_J 

CPU/ 
PCA 

BOARD 
7717 

TO 
KEYBOARD 

.__ _____ _. --~ ·:-POWER 
J3P3 SUPPLY 

TODC 
0- POWER 

.__ ___ __, 5PS 

FIGURE 5-41 
PCA CONNECTORS 
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5.2.2.4 Disk Drive Removal 

1. Remove left side cover as described in paragraph 5.2.2.1. 

2. Disconnect both ribbon and power cables going to the disk drive (see 
Figure 5-43). 

3. Loosen the four mounting screws on the drive (see Figure 5-44). 
Slide the drive so that the screws line up with the large holes at 
the ends of the slots on the mounting bracket. 

4. Remove only the upper right screw. Remove disk drive • 

FIGURE 5-43 
POWER AND RIBBON CABLES 
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FIGURE 5-44 
MOUNTING BRACKET SLOTS 
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5.2.2.5 Print Head Assembly 

1. Release the locking tab securing the connector, and disconnect the 
head cable from the flex cable (see Figure 5-45). 

2. Release the spring holding the carriage base plate to front shaft 
bearing at copy control lever cutout. 

3. Pull print head assembly forward, and remove the four screws holding 
the assembly to the rear shaft bearing assembly. (Be careful not to 
lose the shim between the carriage plate and bearing. See Figure 
5-46.) 

4. Lift head assembly from the printer unit. 

CABLE 
TIE 

HEAD 
CABLE 

FLEX CABLE 

FIGURE 5- 45 HEAD AND FLEX CABLE 
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REMOVE llPRING 

• FIGURE 5-46 HEAD ASSEMBLY BASE PLATE MOUNTING 
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s.2.2.6 P0wer Supply 

1. Remove AC power cor<l and 
cable to CRT. 

2. Remove side covers. 

3. Remove ~he two screws on each 
side of the power supply (see 
Figure 5-4 7). 

4. Remove cables on the printer 
driver board (P3 on right side 
of PCA). 

5. Remove the power cable to the 
CPU board (PS on right side of 
PCA). 

6. Remove the power-to-disk drive 
c:_ible (P2 on right hand side). 

7. Slide the power-supply drawer 
out of the rear of the cabinet. 

5.2.2.7 CRT Cover Removal 

1. To remove the top cover of the 
CRT, removP- the two screws 
(shown in Figure 5-48) in the 
back of the monitor. 

2. Slide the cover back and then 
lift off. 

5-64 

POWER 
CORD 

REMOVE 

FIGURE 5-47 
POWER SUPPLY REMOVAL 

' '!J!rl1. !.1.' n 
1i !111 /ijl 1111 ~ l\11 

• 

REMOVE 

• 
:i::1JlliJll: Iii 
f"""~.l&..l:.!;.._..::.::.:::,:;_:_;~.:.....J~- REMOVE 

) 

FIGURE 5-48 
CRT COVER REMOVAL 
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5.2.2.8 Carriage Removal 

1. Remove the side covers (paragraph 5.2.2.1). 

2. Remove the printer from the stand (paragraph 5.2.2.2). 

3. Loosen and remove the carriage cords. 

4. Remove the carriage-rod hold-downs by removing the screws that hold 
them to Lhe sid~ frame (see Figure 5-49). 

NOTE 

If a new carriage comes with a cable, 
omit step 5. 

5. Remove the flex cable by removing the two screws on the end of the 
cable that mounts to t.he carriage (see Figure 5-50). Also remove 
tie down. 

6. Slide the carriage off the rods • 

CARRIAGE 
RODS 

HOLD 
DOWNS 

FIGURE 5-49 
CARRIAGE RODS HOLD DOWNS 
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REMOVE 

FIGURE 5-50 
CARRIAGE FLEXIBLE CABLE 
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5.2.2.9 Cord Replacement 

1. Remove the side covers of the print stand (paragraph 5.2.2.1). 

2. Remove the printer (paragraph 5.2.2.2). 

3. Loosen the cord tension by removing the screw, (1) of Figure 5-51. 

4. Put the ball end of the cord in the bottom hole of the carriage hub, 
(2). 

NOTE 

A spring hook is helpful in handling the cords. 

5. With the loop end of the cord, feed the cord around the right-hand 
pulley (3). 

6. Push the loop end of the cord through the hole in the right-hand 
side frame, and fasten the end with the holding pin (4). 

7. With the spring hook, loop the cord around the top groove of 
carriage pulley. Position the carriage about two inches from the 
left-side frame (5). 

B. Turn the hub clockwise to get a couple of loops on the hub. Hold 
the hub tight, and pull the cord out at the point between the hub 
and the pulley. Slide the carriage to the right side of the printer 
(within about an inch of the right side). This allows room to wind 
up the rest of the cord without interference from the carriage (6). 

9. Put the ball end of the second cord in the top hole of the hub. 
Wrap the cord clockwise around the hub two full turns with the cord 
co~ing off the front of the hub (7). 

10. Take the loop end of the cord and feed it around the left pulley (8). 

11. Loop the cord, with the spring hook, around the bottom groove of the 
carriage pulley (9). 

12. Put the loop end of the cord through the left-side frame and insert 
the holding pin (10). 

13. Tighten the cord tension. Alternately turn both right and left 
tension-adjusting screws to divide the slack evenly. Fine-tune the 
adjustment as directed in paragraph 5.2.1.1.13. 

14. Replace printer. 

15. Replace side covers. 
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18T CORD 

4 
- i 

.... 
3 

2ND CORD 

• 

• FIGURE 5-51 CORD REPLACEMENT 
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5.2.2.10 Photo Sensor 

Unscrew all 5 photo sensors from the printer, and remove their leads from 
the connectors. Right and left carriage sensor leads may be cut under the 
printer base, and the soldered to reconnect. 

5.2.2.11 Paper Feed Tray Removal 

Loosen the two thumb screws in the back of the paper-feed tray to remove 
it from the printer. 

5.2.2.12 Platen Assembly Removal 

Release the latches on each side of the platen assembly and lift the 
platen up and out. 

5.2.2.13 System Keyboard Removal 

The CRT keyboard is removed by unscrewing the three screws just below the 
function keys under the plastic logo strip. This allows removing the top 
cover of the keyboard. Then remove the four keyboard-mounting screws and the 
connector that plugs into the keyboard. 

5.2.2.14 Card Guide Removal 

The card guide is removed by removing the two screws on the mounting 
bracket. 

5.2.2.15 Hammer Removal 

CAUTION 

The hammer is spring loaded and can pop out 
unexpectedly. 

To remove the hammer, remove one of the two hammer bracket mounting 
screws; loosen the other, and tip up one end of ~he bracket. Once this is 
done, the hammer slides out of the housing. 

5.2.2.16 Print Wheel Removal 

Print wheel removal is done by tilting the ribbon platform back. This 
lifts the ribbon automatically. Now pull on the print wheel hub. It lifts 
off easily. 

5.2.2.17 CRT PCA Removal 

1. Remove CRT cover as specified in paragraph 5.2.2.7. 

2. Remove PCA by pulling it out of its socket. 
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CHAPTER 7 

ILLUSTRATED PARTS BREAKDOWN 

This chapter contains illustrations, nomenclature, and part numbers of the 
principal assemblies and component parts of the Wangwriter Models 5503 and 
5504. Principal assemblies are: 

CRT Assembly 

Keyboard Assembly 

Left Side Assembly - 5503 

Left Side Assembly - 5503A/5503D/5504S/5504D 

Right Side Assembly - 5503/5503A/5503D 

Right Side Assembly - 5504S/5504D 

Printer Mechanism Assembly 279-9000-10 (5503) 

Printer Mechanism Assembly 279-9002-10 (5504) 

Head Assembly 279-9000-22 (5503) 

Motor Mount Assembly 

Daisy Damper Assembly 

Power Supply Assembly 279-9000-32 (5503) 

Power Supply Assembly 279-9000 62/63 (5504) 

Figure 7-1 

Figure 7-2 

Figure 7-3A 

Figure 7-3B 

Figure 7-4A 

Figure 7-4B 

Figure 7-5A 

Figure 7-5B 

Figure 7-6 

Figure 7-7 

Figure 7-8 

Figure 7-9A 

Figure 7-9B 

NOTE: Part numbers accompanied by an asterisk (*) are recommended 
spares. All other parts should be ordered only as needed for 
repair • 
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CRT ASSEMBLY 279-9000-70 (OLD)/279-1005 (NEW, EFF. MAY '81) 

Part No. 

210-7!~56* 

220-0262 
220-0288 

270-0631 

270-0826 

336-0035 
449-0368 
449-0169 

449-0370 
449-0371 
449-0437 

452-2674 
650-3129 
650-1135 

650-3207 
650-4243-W 
651-0021 

653-3000 
655-0202 

*RSL Part 

Nomenclature 

PCA 12" Monitor Electronics 
Printer-to-CRT Cable 
Printer-to-CRT Cable (New, effective 

May 1981, BNC Connector each end) 

12" Monitor & Bezel Assembly (Tilting), 
Green 

12" Monitor & Bezel Assembly (Tilting), 
Green, with BNC Connector (Effective 
May, 1981) 

Brightness & Contrast Controls 
CRT Pan 
CRT Base 

12" CRT Bezel 
CRT Cover 
PC Board Cover 

Clamp Bezel 
Screw #6-12 x 1/8 Flange Whiz-Lock 
Screw #6-1 x 1/8 Pan Hd Phil 

Screw, Pan Hd, Phil 
Screw, #8-12 x 3/4 Pad Hd Phil 
Screw, #8-12 x 1/2 Truss Hd, Self-Tap 

Washer No. 6 Flat 
Feet, HW LG W/Washer 
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653-3000 

650-3207 
(TYPICAL)(4) 

650-4243-W 
ITVrAL)(2) 

.............. 

* RSL PART 

449·0~ . 

650-3129-----a. .... 
653-3000 -----l~~I 
(TYPICAL)(4) I 

l 

. / 
270-0633/270-0826 (NEW) 

~ 
.... clJ 449-0369 -1 

'·~655-0202 
651-0021 
(TYPICAL)(4) 

FIGURE 7-1 CRT ASSEMBLY 279-9000-7·0/279-3005 
(NEW ASSEMBLY) 
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KEYBOARD ASSEMBLY 279-9000-90 (44 Key)/-92 (48 Key) 

220-1505 
279-9000-90 
279-9000-91 

2 79-9000-92 
449-0372 
452-0571 

562-~J03 
615-0390 
650-2140 

650-3167 
650-6642 
651-0074 

652-0012 
653-2000 
653-.3000 

653-6002 
655-0278 
725-2635* 

725-2653* 

*RSL Part 

Keyboard to Printer Cable 
Keyboard Assembly - Standard 
Speaker Assembly, Keyboard 

Keyboard Assembly - International 
Base, Keyboard 
Plate, Keyboard Finishing 

Nut, 7/16, Hex 
Program Strip (Marking) 
Screw, Pan Hd 4-40 x 7/16 

Screw, Whiz Lock, 6-32 x 1/2 
Flat Hd Screw 10-32 x 5/8 
Screw, 10-32 x 3/8, Sheet Metal Hex Hd 

Locknut, Keps, 6-32 
Flat Washer 4t4 
Washer, Flat, #6 

Washer, Flat, #10 
Self Adhesive Rubber Feet, Whi tr; 
MWP Keyboard Assembly Kit 

MWP Keyboard Assembly, 48 Key Expanded 
(International only) 
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.. 725-2635 

650-3167 
653-3000 
652-0032 
(TVPICAL)(2) 

~-;----- --·-···· 

I ~ 
. )] '.' 

'~~,·r·/ 
,_ . I \-I 

tJ 

* RSL PART 

- ~~1°39_0 ________ _ 

650-6642 
(TVPICAL)(3)~u 

651-00744--~-~~ 
653-6002 j_ 

- t!J 
(TVPICAL)(2) 

279-9000-91 

7 655-0278/ 

650-2140 
653-2000 
562-2003 
(TVPICAL)(4) 

FIGURE 7-2 KEY BOARD ASSEMBLY 279-9000-90/92 
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220-3131 
278-4022* 
370-0026* 

449-0343 
449-0485 
449-0486 

449-0493 
449-0515 
452-0233 

650-3061 
651-0006 

655-0010 

726-2169 
726-8068 
726-8069* 

*RSL Part 

LEFT SIDE ASSEMBLY - 5503 

Cable, Disk Signal 
5" Mini Floppy with Door Lock 
Lamp, Red (LED), MV5024 

Side Panel, One Disk 
Door, Side Panel, Load Lever 
Cover, Glider, Rubber 

Printer Cover Assembly, Plexiglass 
Side Panel, Two Disk 
Plate, Support, Dual Disk 

Screw, Machine, F.H., 6-32 x .25 
Screw, #6 Self Tap, 1/2 Lg Type B, Slt 

Pex 
Caster, Glide, 1/4 x 20 

Door Pins, Disk Drive, Tandon 
Alignment Diskette, 5 1/4" DSDD 
Belt, Disk Drive, MPI 

7-6 
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...... 
I 

...... 

1". ~220-3131 

.\, ·r ·27r022 

'~ 

449-0485 

-· 

1111111111111111111 i 
I 

449-0343 
(ONE DISK) 

OR 

449-0515 
(TWO DISK) 

"' 
* RSLPART 

• 

() 

--

..® 

/ 

/ 

J ·~ / _J::: -~ 

/_:) 
-~ 
./ 

~-0486 
655-0010 
(TVPICAL)(4) 

FIGURE 7 -3A LEFT SIDE ASSEMBLY-5503 
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LEFT SIDE ASSEMBLY - 5503A/5503D/5504S/5504D 

278-4022* 
370-0026* 
220-3131 

220-3131M 
449-0343 
449-0485 

449-0486 
449-0493 
449-0515 

452-0231 
452-0233 
650-3061 

651-0006 

655-0010 
726-2169 

726-8068 
726-8069* 

*RSL Part 

5" Mini Floppy with Door Lock 
Lamp, Red (LED), MV5024 
Cable, Disk Signal (5503) 

Cable, Disk Signal 5504 (Shielded) 
Side Panel, One Disk 
Door, Side Panel, Load Lever 

Cover, Glider, Rubber 
Printer Cover Assembly, Plexiglass 
Side Panel, Two Disk 

Facia Plate, Dual Disk 
Plate, Support, Dual Disk 
Screw, Machine, F.H., 6-32 x .25 

Screw, #6 Self Tap, 1/2 Lg Type B, Slt 
Pex 

Caster, Glide, 1/4 x 20 
Door Pins, Disk Drive, Tandon 

Alignment Diskette, 5 1/4" DSDD 
Belt, Disk Drive, MPI 
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i,·· .... 

449-0343 
(ONE DISK) 

OR 

449-0515 
(TWO DISK) 

"' 
* RSL PART 

• 

I ' r ,, r 
.l=··~ .... l '· - - I I 

~-0486 
655-0010 
(TYPICAL)(4) 

FIGURE 7 -38 LEFT SIDE ASSEMBLY 5503A/5503D/5504S/5504D 
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210-777 5* 
210-7716* 
210-7777* 

279-9000-33 
360-1153* 
360-1155* 

360-1156* 
279-9000-35* 
377-0341-L* 

3 77-0345-T* 
449-0343 
449-0352 

449-0436 
462-0495 
478-1058 

650-4080 
650-2099 
652-4006 

*RSL Parts 

RIGHT SIDE ASSEMBLY 5503/5503A/5503D 

PCA, MWPS, CRT/Memory Board 
PCA, MWPS, Printer Driver Board 
PCA, MWPS, CPU/Dis~/Keyboard 

Control Panel Assembly 
Fuse, Pico, 2.5A 
Fuse, Pico, 2.0A 

Fuse, Pico, 4.0A 
MWP Cover Open Switch Assembly 
2114 RAM, 1024 x 4 bit s•~ati.c RAM 

4116 RAM, 16K x 1 bit Dynamic RAM 
Panel, Side 
Door, Side Panel (Switch) 

Spacer, PC Board 
Spacer 
Retainer, Side Panel 

Screw, Pan Hd, P[hillips 8-32 x .25 serns 
Screw, Pan Hd, 4-40 x .25 
8-32 Self-Locking Wing Nut 

7-10 
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• 478-1058 
(TVPICAL)(2) 

ti 279-9000-35 

t1279-9000-33 

- . ~ .---650-4080 
--~~ 

t1377-0341-L 

650-2099 
-=-~ / (TVPICAL)(6) 

_.---

t1 4A PICO 360-1156 
t1 FUSE F2 2.5A PICO 360-11 53 -

• 2A PICO 360-11 55 

FIGURE 7-4A RIGHT SIDE ASSEMBLY 5503/5503A/5503D 
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210-7975* 
210-7976* 
210-79 77* 

212-2200* 
212-2201* 
212-2202* 

279-9000-33 
279-9000-35 
360-1153* 

360-1155* 
360-1156* 
377-0430 

3 77-0415-HT 
449-0343 
449-0352 

449-0436 
451-5091 
462-0495 

478-1058 
650-4080 
650-2099 

652-4006 

*RSL Part 

RIGHT SIDE ASSEMBLY 5504S/5504D 

PCA, MWPS, CRT/Memory Board 
PCA, MWPS, Printer Driver Board 
PCA, MWPS, CPU/Disk/Keyboard 

PCA, Foreground TC Bd, RS-232 (Optional) 
PCA, Foreground TC Bd, X.21 (Optional) 
PCA, Foreground TC Bd, RS449 (Optional) 

Control Panel Assembly 
MWP Cover Open Switch Assembly 
Fuse 

Fuse 
Fuse 
RAM IC 2K x 8 

RAM IC, 64K x 1, Dynamic 
Panel, Side 
Door, Side Panel (Switch) 

Spacer, PC Board 
PC Board Blank Bracket 
Spacer 

Retainer, Side Panel 
Screw, Pan Hd, P[hillips 8-32 x .25 sems 
Screw, Pan Hd, 4-40 x .25 

8-32 Self-Locking Wing Nut 
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• 478-1058 
(TYPICAL)(2) 

- ----

. 
..ti 377-0415-HT 

t1 4A PICO 360-11 56 
t1 FUSE F2 2.5A PICO 360-11 53 

• 279-9000-35 

* 279-9000-33 

- ~-..,,----850-4080 
650-2099 

_ /(TYPICAL)(&) 

---:- 451-5091 

• 212-220X -

• 210-7975 
.210.7977-I 

652-4006 
(TYPICAL)(3) 

• 2A PICO 360-1155 -~ 

FIGURE 7 -48 RIGHT SIDE ASSEMBLY 5504S/5504D 
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220-3139* 
279-0531 
279-9000-20 

279-9000-21 
279-9000-22 
279-9000-26* 

279-9000-27* 
279-9000-30 
279-9000-31 

279-9000-26* 
279-9000-27* 
279-9000-35 

279-9000-36 
279-9000-42 
325-2309M2 

375-2110-4* 
375-2120* 
420-1033 

449-0421* 
449-0422 
449-0426* 

449-0427* 
449-0428* 
449-0457 

449-0485* 
449-0487* 
449-0492* 

• 

PRINTER MECHANISM ASSEMBLY 279-9000-10 (5503) 

Head Cable Assembly, Flex 
MWP Bail Roller Assembly 
Assembly Platen (complete) 

Assembly, Paper Guide (complete) 
Print Head Assembly 
Motor, Carriage Drive 

Motor, Paper Drive 
Frame Assembly, Side, L.H. 
Frame Assembly, Side, R.H. 

Motor, Carriage Drive 
Motor, Paper Drive 
Switch Assembly, Cover Open 

Paper Motor Idler Gear Assembly 
Spike Driver Assembly 
Microswitch, Ribbon Type 

Sensor, Ribbon Out 
Sensor, R & L Margin & Paper Out 
Cable, Carriage Drive 

Cam, Paper Release 
Idler Lever, Bail 
Arm, Paper Release 

Paper Bail Arm, R 
Paper Bail Arm, L 
Paper Tray Assembly 

Cam, Load Lever 
Paper Load Lever 
Cap, Button 

*RSL Part 

449-0682 
451-1272 
452-4141 

458-0866 
458-1262 
461-3498 

461-3518 
465-1720 
465-1741 

478-0744* 
478-1055 
478-1056 

650-0045 
650-2120 
650-4133 

651-1722 
651-1745 
653-4000 

655-0276 
656-0108 

• 

Clip, Bail Roller 
Paper Tray 
Card Guide 

Retainer, Shaft 
Shim, Anti-Rotate, Paper Out Sensor 
Rod, Paper Bail 

Carriage, Guide Shafts 
Spring, Platen Paper Guide 
Spring, Extension Latch 

Pulley Bearing, Mt 
Spring, Tension Release 
", ~ing, Bail Return 

Screw, Paper Out Sensor 
Screw, 4-40 x 3/8 Pan Hd Phl MS SS SEMS 
Screw, 8-32 x 3/8 Flange Whiz-Lock MS Zinc 

Ring, Retainer .123 Sft Dia Ext Grip-On 
Ring, Retainer .185 Sft Dia Ext Grip-On 
Washer, #8 .174 ID .375 OD .016 PLSS 

Bumper, Carriage, R.S. 
Ring, Bail Roller 

• 
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\J1 

• 

420-1033 

' ~~, c~'-- .. 

* RSL PART 

• 

'""'- ... ....__ 

~'· .. 

•279-9000-26 

FIGURE 7-5A PRINTER MECHANISM ASSEMBLY 279-9000-10 (5503) 
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220-3139M* 
279-0531 
279-9000-20 

279-9000-21 
279-9000-22 
279-9000-26* 

279-9000-27* 
279-9000-30 
279-9000-31 

279-9002-26* 
279-9002-27* 
279-9000-35 

279-9000-36 
279-9000-42 
325-2309M2 

375-2110-4* 
375-2120* 
420-1033 

449-0421* 
449-0422 
449-0426* 

449-0427* 
449-0428* 
449-0457 

449-485* 
449-0487* 
449-0492* 

• 

PRINTER MECHANISM ASSEMBLY 279-9002-10 (5504/5524) 

Head Cable Assembly, Flex 
MWP Bail Roller Assembly 
Assembly Platen (complete) 

Assembly, Paper Guide (complete) 
Print Head Assembly 
Motor, Carriage Drive 

Motor, Paper Drive 
Frame Assembly, Side, L.H. 
Frame Assembly, Side, R.H. 

Motor, Carriage Drive 
Motor, Paper Drive 
Switch Assembly, Cover Open 

Paper Motor Idler Gear Assembly 
Spike Driver Assembly 
Microswitch, Ribbon Type 

Sensor, Ribbon Out 
Sensor, R & L Margin & Paper Out 
Cable, Carriage Drive 

Cam, Paper Release 
Idler Lever, Bail 
Arm, Paper Release 

Paper Bail Arm, R 
Paper Bail Arm, L 
Paper Tray Assembly 

Cam, Load Le:ver 
Paper Load Lever 
Cap, Button 

*RSL Part 

• 

449-0682 
451-1272 
452-4141 

l158-0866 
458-1262 
461-3498 

461-3518 
465-1720 
465-1741 

478-0744* 
478-1055 
478-1056 

650-0045 
650-2120 
650-4133 

651-1722 
651-1745 
653-4000 

655-0276 
656-0108 

Clip, Bail Roller 
Paper Tray 
Card Guide 

Retainer, Shaft 
Shim, Anti-Rotate, Paper Out Sensor 
Rod, Paper Bail 

Carriage, Guide Shafts 
Spring, Platen Paper Guide 
Spring, Extension Latch 

Pulley Bearing, Mt 
Spring, Tension Release 
Spring, Bail Return 

Screw, Paper Out Sensor 
Screw, 4-40 x 3/8 Pan Hd Phl MS SS SEMS 
Screw, 8-32 x 3/8 Flange Whiz-Lock MS Zinc 

Ring, Retainer .123 Sft Dia Ext Grip-On 
Ring, Retainer .185 Sft Dia Ext Grip-On 
Washer, #8 .174 ID .375 OD .016 PLSS 

Bumper, Carriage, R.S. 
Ring, Bail Roller 

• 
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279-9000-42 

655-0276 / I ·/ li ~375-2110-4 
~ 0 ' /, ~" 

1_¢ ·1~J~I \~ ~- ~ 

325-2309M2 
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FIGURE 7-58 PRINTER MECHANISM ASSEMBLY 279-9002-10 (5504) 
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220-1119M* 

220-1139* 

279-9000-41 
279-9000-42* 
325-2309-M2 

375-2110-4)'<' 
449-0410 
449-0416 

449-0417* 
452-4141 

458-0862 

458-on6 
461-3516 
461-0063 

465-1236 
465-1757 
478-0708-M 

650-0008 
650-0124 
650-0160 

650-2100 
650-2071 
650-2087 

650-2240 
651-1762 
653-0990 

653-0991 
653-2000 
653-2001 

651-2002 

*RSL Part 

HEAD ASSF,MBLY 279-9000-22 

Head Cable Assembly, Fl~x (Shielded -
5504/5524) 

Head Cable Assembly, Flex (5501) 

Ribbon Motor & Gearbox Assembly 
Spike Driver Assembly 
Microswitch, Ribbor. Type 

Sensor, Daisy Home & Ribbon Exhaust 
Retainer, Cable Connector 
Catch, Ribbon Driver 

Clip, Motor Latch 
Card Guide, Wide (Required for use with 

Single Sheet Feeder only) 
Lever, Ribbon Drive Asaemblv 

Flag, Margin Switch 
Shaft, Spike Driver 
Retainer, Screw, Ribbon Microswitch 

Card Guide 
Spring, Hammer, Compression 
Hammer, Printer 

Screw, 1-64 x 1/8 Lg Pan Hd, Slot Cad Plt 
Screw 
Screw, .2-56 x 1/2 Pan Hd MSSS 

Screw, 4-40 x 5/16 Phl Ph MS SS 
Screw, 4-40 x 1/8 Btn Hd Soc ~lk Ox 
Screw, 4-40 x 1/4 Pan Hd Phl MS SS Mag 

Sems 

Screw, 4-40 x 3/4 Pan Hd Phl MS SS SEMS 
Retainer Ring, .094 Set Di~ Ext Type E 
#2 Int T Lock Washer 

if2 Flat Washer 
#4 Flat Washer 
#4 Flat Washer 

Washer, 4.123 ID, .265 OD INT T ST 

7-18 

l 
• 

• 

• 
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I 

...... 

'° 

• 

458-0862 

461-0063 

--------~---------------------------

650-2087 
653-2000 

(TYPICAL) (2) 

• 
.,.375.2110-4 

• •449-0417 

650-2087 

/ ~~, 
\ "650-2240 

~TYPICAL) (2) 

220-3139• 
4 -220-3139M* 

(SHIELDED) 

653-2000 
"' (TYPICAL) (2) 

449-0410 

FIGURE 7 -6 HEAD ASSEMBLY 279-9000-22 
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l 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 

12 

13 
14 
15 

16 
17 

MOTOR MOUNT ASSEMBLY 

279-9000-25 
279-9000-29 
279-9000-39 

Daisy Motor Assembly 
Print Yoke Assembly 
Motor Pivot Assembly 

279-9000-40 Daisy Damper Assembly 
465-1660 External Spring, Arm Return 
465-1757* Spring, Comp Hammer 

478-0578 Mount, Solenoid 
478-0708-M* Hammer, Print 
650-2070 4-40 x 3/16 Truss Hd Socket Screw 

650-2100 Screw, 4-40 x 5/16, Phil Pan Hd MS SS 
650-2120 4-40 x 3/8 Pan Hd Phil MS SS SEMS (no 

substitution) 
650-2200 4-40 x 5/8 Pan Hd Phil MS SS SEMS 

650-3100 Screw, 6-32 x 5/16 Phl Ph MS SS 
653-2000 No. 4 Flat Washer 
653-2002 Washer, #4, Lock, Int Tooth · 

653-3000 Washer, #6, .149 ID, .375 OD, .016 FL SS 
653-3001 Washer, #6, .150 ID, .288 OD, Int T ST 

7-20 

• 

• 

• 



• • • 
NO SUBSTITUTION 

NO SUBSTITUTION 

FIGURE 7 -7 MOTOR MOUNT ASSEMBLY 
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1 
2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

279-9000-16 
449-0415 
449-0418 

449-0453 
449-0454 
650-1160 

650-2284 

650-3120 
652-0990 

653-9009 
653-0991 
653-3000 

660-0160 
653-0047 
452-0224 

16 653-1000 
17 452-0224 
18A 653-0126 

18B 653-0107 

DAISY DAMPER ASSEMBLY 

Bracket Assembly, Damper 
Housing, Print, Hmr Mld 
Damper, Daisy Wheel 

Mount, Daisy Home Switch 
Bracket, Hammer Housing 
SCR 3-48 x 1/2 Slot PH MS SS 

4-40 x 7/16 Flat Hd Phl MS SS SEMS (no 
substitution) 

6-32 x 3/8 Pan Hd Phl MS SS SEMS 
Nut 2-56 Unc Hex Small PAI SS 

Washer 2 Int T ST 
No. 2 Flat Washer 
No. 6 Flat Washer 

Loctite, Grade A Sealant 
No. 3 Flat Washer 
Plate, Nut, Damper 

No. 3 Int Tooth Lock Washer, ST 
Nut Plate 
Shim, Damper, .010 thk, 1/8 x 1/4 

Shim, Damper, .005 thk, 1/8 x 1/4 

7-22 

• 

• 

• 



• • • 

O® 0 

~ () 
0 0 

0 

/~ ,. 

NO SUBSTITUTION 

FIGURE 7 -8 DAISY DAMPER ASSEMBLY 



5104 

POWER SUPPLY ASSEMBLY 279-9000-32 (5503) 

220-1849 
279-9000-34* 
325-0059 

323-0010 
325-0059 
325-2118 

360-0017 
360-0018 
360-1020* 

360-1040* 
360-1155* 
400-1012 

420-2010 
650-2120 
650-3080 

650-3167 

650-3640 
652-0032 

652-2005 
653-2000 
653-3000 

653-3001 
653-3003 

*RSL Part 

Power Cable, Disk 
Regulator, Power Supply W/Heat Sink 
Switch, DPS Rocker 

Counter, Printer 
Switch, DPS Rocker 
Switch, Slide, DPDT, 115/230V 

Fuse Holder 
Fuse Carrier 
Fuse, SB, 2 Amp, 220V 

Fuse, SB, 4 Amp, llOV 
Fuse, Pico 2A 
Fan, Muffin 50 

Power, kCable, AC 
Screw, 4-40 x 3/8 Pan Hd Phl MS SS SEMS 
Screw, 6-32 x 1/4 Pan Hd Phl MS SS SEMS 

Screw, 6-32 x 1/2, Flange Whiz-Lock MS 
Zinc 

Screw, 6-32 x 2 Phil Hd MS SS 
6··32 ·Lock Nut KEPS 

4-40 Lock Nut KEPS 
ff4 Flat Washer 
Washer, 6.149 ID .375 OD .016 FLSS 

Washer, 6.150 ID .288 OD Int T ST 
Washer, 6.141 ID .253 OD Split SS 

7-24 
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• 

• 



-....I 
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N 
U1 

• 

650-3080 
653-3000 -----
653-3003 ----
(TYPICAL)(2) 

POWER CABLE 
420-2010 

• • • FUSE F1 2A PICO 360-1155 I. 

\) 

' 

~~' ~~~j~~L~(~) 
9 ~ ,". 

~~'-&:,, ~ 
'-, "-...:l. 

// ·, '........... ""-., ~ 

~---/ 
, " 

FIGURE 7-9A POWER SUPPLY ASSEMBLY 279-9000-32 
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POWER SUPPLY ASSEMBLY 270-0838/-1 (5504/5524) 

220-1849 
270-0838 

270-0838-1 

279-9000-62 
279-9000-63 
279-9000-64* 

323-0010 
325-0059 
360-0017 

360-0018 
360-1020* 
360-1040* 

360-1155 
400-1012 
420-2019 

650-2120 
650-3080 
650-3167 

650-3640 
652-0032 
653-3000 

653-3001 
653-3003 

*RSL Part 

Power Cable, Disk 
Power Supply, 60 Hz, Linear with Heat 

Sink and Regulator 
Power Supply, 50 Hz, Linear with Heat 

Sink and Regulator 

Power Supply (60 Hz) without Regulator 
Power Supply (50 Hz) without Regulator 
Regulator, P.S. W/Heat Sink 

Counter, Printer 
Switch, DPS Rocker 
Fuse Holder 

Fuse Carrier 
Fuse, SB, 2 Amp, 220V 
Fuse, SB, 4 Amp, llOV 

Fuse, Pico, 2 Amp 
Fan, Muffin 50 
Power Cable, AC 

Screw, 4-40 x 3/8 Pan Hd Phl MS SS SEMS 
Screw, 6-32 x 1/4 Pan Hd Phl MS SS SEMS 
Screw, 6-32 x 1/2, Flange Whiz-Lock 

Zinc 
Screw, 6-32 x 2 Phil Hd MS SS 
6-32 Lock Nut KEPS 
Washer, 6.14C) ID .375 OD .016 FLSS 

Washer, 6.150 ID .288 OD Int T ST 
Washer, 6.141 ID .253 OD Split SS 

7-26 
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I 

N 
--..J 
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650-2120 
(TYPICAL)(2) 

650-3080 
653-3000--
653-3003 
(TYPICAL)(2) 

420-201 o. 

2 AMP 360-1020-58* (220V) __ ...._ 
4 AMP 360-1040-58* (11 OV) 

• 
• 279-9000-64 

•FUSE F1 2A PICO 360-1155 ~ 

~ 

FIGURE 7-98 POWER SUPPLY ASSEMBLY 270-0838 (60Hz)/-1 (50Hz) 
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CHAPTER 8 

TROUBLESHOOTING 

This chapter contains instructions/procedures, for the analyzing 
and correcting of system problems, in the following categories: 

System Diagnostics: 

Power Distribution 

- Describing use of the System 
Diagnostic diskette to exercise 
various aspects of system 
operation. 

- Showing power generation -from 
the ac input through the 
derivation and distribution of 
the de voltages • 

Trouble Analysis Flow­
charts: 

- Giving step-by-step procedures 
for the isolating of system 
malfunctions to given areas or 
components. 

8.1 SYSTEM DIAGNOSTICS 

System Diagnostics consist of ten programs, selected either singly 
or in combination: 

NAME (REVISION) 

Printer ( 1271) 

Main Memory (1278) 

CRT Memory (1110) 

Continued next page -

HARDWARE TESTED 

Printer mechanism 

Main memory starting at 4000 (hex) 

CRT memory (except soft character 
generator) 

8-1 



5104 

Diagnostic programs (continued): 

NAME (REVISION) HARDWARE TESTED 

Z80 Instruction Set 
0110) 

CPU chip (internal hardware) 

CTC (1110) CTC (on the CPU/disk board) 

Disk (1194) Disk controller and disk drive 

Display & Keyboard 
( 613A) 

CRT attributes, soft character 
memory, keyboard logic and keys and 
screen display 

Lamp & Status (6198) Printer switches, lamps, sensors, 
character counter; 7-segment display; 
device type (IN07) switch bank 

VCO adjustment (8190) Voltage-Controlled Oscillator 

FTC Test (1290) Tx/Rx and DMA functions of FTC board. 

To begin the System Diagnostics: 

1. Turn on the system power, then insert the System Diagnostics 
diskette WLI 723~8001 (5503) or WLI 723-8001 (5504). Within 
30 seconds, press CANCEL to begin diagnostic testing. The 
main system diagnostic menu should appear on the monitor (if 
no key is struck within 30 seconds of disk insertion, the 
program defaults to the automatic burn-in routine). 

2. When the menu appears, position the cursor by pressing: 

up arrow or BACK SPACE (= up) 
down arrow or space bar (= down) 

3. Select, or deselect, programs using: 

INSERT = select 
DELETE = de-select 

4. Key EXECUTE to begin the selected test(s). The following 
run-time menu appears on the monitor (except when the Display 
and Keyboard test is selected; see paragraph 8.1.6): 

8-2 
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INDENT = Error Loop PAGE = Routine Loop 
DECTAB = Program Loop FORMAT = Pause 

STOP = Clear All Settings 

CENTER = Stop on Error 
MERGE = Scope Loop 

Program Name: 
Routine Name: 
Error Code 
Error Count : 

Messages: 

Program Status 
Program Status Count: 
Routine Loop Count 
Program Loop Count 

Keyboard Status 

At the beginning of the run-time menu 1s a quick reference summary 
of the command functions assigned to particular control keys during 
the System Diagnostic program. These command functions are, as 
follows (key names are in parentheses): 

Error loop (INDENT) - Loop on routine in which the next 
failure occurs • 

- Loop on Program (DECTAB) - Loop on current diagnostic program. 

- Pause (FORMAT) - Halt the program. 

- Test Loop (PAGE) - Loop on current test routine. 

- Clear all Settings (STOP) - If looping, stop; if halted, 
resume testing. 

Scope Loop (MERGE) - Loop on next test routine in which a 
hardware failure occurs. 

- Stop on Error (CENTER) - Stop the diagnostic program where 
the next failure is detected. 

- Error Log (COMMAND) - Display the error log screen. 
Use NEXT SCRN to return to the 
run-time menu and clear the error log. 
Use PREV SCRN to return to the 
run-time menu and save the error log. 

Immediately below the commmand summary, the run-time menu displays 
test results as the test is in progress • 

8-3 
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Program Name - current test name 

Routine Name - current routine within test 

Error Code - the number of the most recently detected error 

Error Count - Cumulative error count - cleared by a return to the 
program selection menu 

Program Status - current operation in progress, e.g., test in 
progress, program paused, etc. 

Program Set Count - count of loops made through the set of 
programs - cleared by a return to the progrm selection menu 

Routine Loop Count - count of the loops made through the current 
routine 

Program Loop Count - count of the loops made through the current 
program 

Keyboard Status (locked/unlocked) - indicates whether keystrokes 
are to be accepted (unlocked) when made, or delayed. If a key is 
struck while the keyboard is locked, the struck key highlights 
until accepted. During this (locked) period, the unit ignores 
subsequent keystrokes. 

In the lower half of the run-time menu, the current test program 
writes error messages and user prompts. If more than one error 
occurs, only the last error message is left on display, although the 
error count continues. 

When EXECUTE is keyed the selected diagnostic programs run in the 
order shown on the program-selection menu. If testing is altered by 
means other than operator action or by hardware failure, the monitor 
automa~ly-;;;peats the set of selected diagnostic programs. Keying 
CANCEL causes the monitor to redisplay the program-selection menu. 

NOTE 

EACH DIAGNOSTIC PROGRAM RUNS UNTIL EITHER 
COMPLETED OR AN ERROR IS DETECTED. 

8-4 
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8 .1.1 MAIN MEMORY DIAGNOSTIC 

The Main Memory diagnostic consists of: 

TEST NO. 

01 

02 

03 

04 

05 

TEST NAME 

Data Bus Test 

Memory Select Test 

Address-line shorts, stucks, and 
opens test (Chip Address Test) 

Two-pattern moving inversions memory 
data test (Memory Data Test) 

Memory Refresh Test 

All error messages begin in this form: 

(type of error) at (address) and page xx (5503) or bank (5504) 
Received data = xx 
Expected data = yy 

The address, in conjunction with the paging, indicates the row 
containing the faulty chip as follows: 

Model 5503 

Bank If Page ff Address 

0 N/A 0000-3FFF 
1 N/A 4000-7FFF 
2 0 8000-BFFF 
2 1 8000-BFFF 
2 2 8000-BFFF 
2 3 8000-BFFF 

Figure 8-1 identifies pages via the following notation: 

PG2 . PGl = Page 0 

PG2 . PGl = Page 1 

PG2 . PGl Page 2 

PG2 . PGl = Page 3 

8-5 
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• FIGURE 8-1 BOARD LOCATION OF MEMORY ADDRESSES-MODEL 5503 (1 OF 2) 
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• FIGURE 8·1 BOARD LOCATION OF MEMORY ADDRESSES-MODEL 5503(2 OF 2) 
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Model 5504 (see Figure 8-2) 

Address Ranfil! Bank No. 

0000 - 3FFF 0/0 

4000 - 4000 1/0 

8000 BFFF 2/0 <m . Ml ' PGl • PGci> 

8000 - BFFF 2/1 <m . Ml ' PGl • PGO) 

8000 - BFFF 2/2 <m . Ml • PGl • PGO) 

8000 - BFFF 2/3 <m ' Ml • PGl • PGO) 

<Mi -cooo - FFFF 3/0 • Ml • PGl • PGO) 

cooo - FFFF 3/4 (M2 ' Ml • PGl • PGO) 

cooo - FFFF 3/8 (M2 ' Ml ' PGl • PGci> 

cooo - FFFF 3/C (M2 • Ml ' PGl • PGO) 

Within a given row, the Xor data identifies the failing chip. In 
the case of a one-bit error, for example, should a written FF result 
in a readout of 7F, the Xor data would be 80 (hex). This would 
indicate that the failing chip is at bit-position 007 (see appropriate 
figure for memory layout - 5503 or 5504). 

8 .1. 2 CRT MEMORY DIAGNOSTIC 

The CRT Memory diagnostic tests address and data reliablity on all 
of CRT memory, excepting the soft character font. The diagnostic 
includes the following tests: 

Test No. Test Name 

01 Bank Addressing Test 

02 Chip Addressing Test 

03 Moving Inversion Test 

8-8 

Hardware Tested 

Bank address and page 
select lines 

Chip Address lines 

Memory data test 
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8 .1. 3 ZBO INSTRUCTION SET 

The Z80 instruction set test checks execution of all the 
instructions in the set. The test verifies operation of the following 
internal hardware. 

- The accumulator with logic and rotate commands 

- Three-bit multi--purpose registers 

- The remainder of the rotate and shift commands 

- The 16-bit register pairs using indirect addressing 

- The exchange commands 

- Index registers 

- The stack pointer 

- The push and pop commands 

- The arithmetic group 

- The bit test group 

- The compare and block transfer group 

- The call and set commands 

- The indexed addressing mode 

The test carries out each instruction at least once. An error 
check occurs at each stage during the test of an instruction. The 
test generates an error message if the data and/or flags are incorrect. 

8 .1.4 CTC DIAGNOSTIC 

The CTC diagnostic tests the CTC chip and interrupt circuit on the 
CPU board. The tests are: 

Test No. Test Name Hardware tested 

1 Timer Mode CTC, CPU Interrupt logic 

2 Interrupt Priority CTC interrupt daisy chain, 
CPU interrupt logic 

8-9 
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FIGURE 8·2 MEMORY ADDRESS CHIP LOCATION-MODEL 5504 (1 OF 2) • 
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• FIGURE 8-2 MEMORY ADDRESS CHIP LOCATION-MODEL 5504 (2 OF 2) 
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8.1.5 DISK 

The Disk test checks the floppy disk c0~troller (FDC on the CPU 
board), the disk drive, and cable. The tests are as follows: 

Test No. Test Name Hardware Tested 

1 Disk Reset FDC (floppy disk 
controller), PIO 

2 Disk Ready FDC, ready signal 
3 Track Zero FDC, track zero signal 
4 Cylinder Addressing FDC, seek circuitry on drive 
5 Forward Seek FDC, seek circuitry on drive 
6 Backward Seek FDC, seek circui t.ry on drive 
7 Format FDC, disk drive 
8 Read/Write FDC, vco, disk drive 

If Switch 4 on the CPU board is ON (two disk drives in the system) 
the message portion of the run-time menu lists the options available 
for testing disk units 0 and 1: 

0: To test unit 0, hit the 0 key, then hit EXECUTE 
1: To test unit 1, hit the 1 key, then hit EXECUTE 
2: To test both units 0 and 1, hit the 2 key, then hit 

EXECUTE 

If switch 4 is OFF, unit 1 is effectively the only drive in the 
system, and the test selects unit 1 automatically. 

Following drive selection, either manually or automatically, the 
menu calls for insertion of a scratch diskette into unit(s) under 
test. Press EXECUTE to start the test. 

If disk unit 1 has been selected (with or without unit O), an 
end-of-test message promts to: 

1) remove the scratch diskette from unit 
1, 

2) re-install the diagnostic diskette, 

3) press EXECUTE (unless the loop on 
program option is in effect, in which 
case the end-of-test message does not 
appear). 

8-12 
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8 .1. 6 DISPLAY AND KEYBOARD DIAGNOSTIC 

The Display and Keyboard test checks elements of the keyboard, the 
CRT/memory and the CPU board. The test are: 

Test No. 

1 

2 

3 

4 

Test Name 

Display Attributes 
Test 

Keyboard Test 

Soft Character 
Generator Test 

CRT Adjustments 

Hardware Tested 

FDC (floppy disk con­
troller), PIO and asso­
ciated logic, CPU board 

Keyboard assembly and 
keystroke logic on 
CRT/memory board 

Soft character generator 
memoryon CRT/memory board 
and support elements on CPU 
board 

Unlike the other system diagnostic tests, this diagnostic puts 
display patterns instead of a menu on the CRT. Some parts of the 
tests call for operator action • 

Display Attributes (Figure 8-3) 

The Display Attributes test generates a multi-line display. Each 
of the first nine lines shows the effect of turning on one attribute 
only. The next to last line (SCRIPT COMPARISON) shows (in order): 
~ubscript, no attribute, superscript, and double superscript, to 
produce the effect of a smoothly rising line of characters. The line 
then moves smoothly down to produce an overall effect of a wavy line. 
The last line shows various characters generated by the soft character 
memory. 

Applications of the various attributes progress repetitively 
across the display, left to right. Figure 8-3 shows the sweep: part 
way (A) and full way (B) across the display. 

To perform the test: 

1. Observe that all attributes affect the display as called for 
by the pattern. 

2. Observe that all dots within the matrices displayed from the 
soft character generator turn both on and off within the 
various patterns. 

3. Exit from the test by pressing both the SHIFT and CANCEL keys 
et the same time. 

8-13 
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Keyboard Test (Figure 8-4) 

Pressing the SHIFT-CANCEL keys (or any unshifted key) during the Display 
Attributes test starts the Keyboard test. The Keyboard test displays a 
representation of the keyboard. This test requires operator a~tion: 

1. Press the first key to be highlighted twice (uppermost left in the 
display). The key to the its immediate right should also highlight. 

2. Repeat step 1 for each highlighted key thereafter throughout the 
display. Notice that in some instances, the shift key is pressed at 
the same time. 

If an incorrect keystroke is detected, the key that corresponds to the 
incorrect keycode flashes, and an error message is displayed (see Figure 
8-4). If the incorrect keycode does not correspond to any existing key, no 
key flashes; however, the error is displayed. 

Soft Character Generator Memorv (Figure 8-5) 

Pressing the SHIFT-CANCEL keys, during the Keyboard test starts the Soft 
Character Generator Memory test. The Soft Character Generator Memory test 
displays sixteen character blocks. Each block is labeled to show the 
particular memory address. Until modified by a keystroke, the generator 
writes that portion of memory with alternative entries of all F's and O's. 
The visual effect is that of 128 blocks alternating every 5 seconds with 
blanks. This alternating displays permit a checking that no bits (dots) stick 
in either the ON or OFF state. 

1. Press any key other than SHIFT-CANCEL to freeze the display when the 
blocks are ON. The top left block is raised to show it is selected 
for modification. Use the cursor control keys to select other 
blocks for modification (see Figure 8-5). 

2. Press the seven comma.ad keys at the top left of the keyboard, one 
after another, to toggle the seven bits in the line of the selected 
block. One line in the selected block should blank out. 

3. Press the space bar to select other lines within the selected 
block. Each time the space bar is pressed it selects the next lower 
line, cycling back to the top line after selection of the bottom 
line. 

4. Press SHirT-CANCEL to terminate the test • 
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8.1.7 LAMP AND STATUS DIAGNOSTIC 

The lamp and status diagnostic tests: 

- Printer panel switches, lamps sensors, character counter 

- Seven-segment display 

- Slave type (IN07) switch bank 

- Associated cables 

The test creates screen displays (following) which indicate the 
condition of printer switches and sensors, and of the slave-type 
switch bank. To identify the status of a switch, select (press) it 
and observe the effects on the menu. 

MESSAGE AREA OF THE MONITOR 

Panel Switches SEL RU RD FU FD TOF PL 
ON OFF OFF OFF OFF OFF OFF 

Status Switches RM LM RO PO co DH RT 
OFF OFF OFF OFF OFF OFF OFF 

Slave Type Switch 0 0 1 1 1 1 1 1 
(Bits 1 2 3 4 5 6 7 8) 

The abbreviations (Menu ID) used in the Panel Switches section above 
are: 

Panel 
Switch Name 

Select Key 
Roll Up 
Roll Down 
Line Feed Up· 
Line Feed Down 
Top of Page 
Paper Load 

Menu 
ID -

SEL 
RU 
RD 
FU 
FD 
TOF 
PL 

Associated 
Indicator 

Select Lamp 
Change Ribbon Lamp 
Change Paper Lamp 
Error Indicator 
Change Daisy Lamp 
Character Counter 
N 0 N E 

The OFF/ON menu indication refers to the expected condition of 
the associated indicator. Thus, the ON shown below the SEL in the 
menu indicates that the select lamp should be lighted. Each time a 
panel switch is pressed, with the exception of the TOF and FU 

switches, both the indicator and the associated menu representation 
should change condition from OFF to ON. 

The TOF switch controls the character counter at the rear of the 
unit. Each time the TOF switch is pressed, the counter should 
increase by one. 
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The FU switch controls the seven-segment error display at the 
rear of the unit. Continuous pressing of the FU switch first banks 
the display, then lights individual segments in the following sequence • 

...... 
I. I 
[ I 

I 
[ 

I 
[ 

I 
[ 
.... I 

I 
l 
I 

[ 

r ... 
l 
[ 

The abbreviations and their associated sensors used 1n the Status 
Switches section of the menu are: 

Sensor Name Sensor Menu Id Code 

Right Margin RM 
Left Margin LM 
Ribbon Out RO 
Paper Out PO 
Cover Open co 
Daisy Home DH 
Ribbon Type RT 

Blocking RM, LM, RO, and DH with an opaque material causes the 
menu to display an ON condition for the associated status switch; an 
unblocked sensor results in an OFF indication; 

PO is ON when not blocked, RT is OFF with switch enabled; and CO 
1s OFF with cover closed (enabled). 

The Slave Type Switch selection of the menu displays either a l 
(OFF) or a 0 (ON) to indicate the condition at the given position (as 
shown on th; plastic case of the switch bank). 

8.1.8 PRINTER DIAGNOSTIC 

The Printer Diagnostic tests electrical and mechanical printer 
functions for alignment. The diagnostic displays three secondary 
menus which can be selected from the principal printer menu: 

Mechanical -

Print -

Checks printer assembly functions. Make 
mechanical alignments during the test, if 
necessary. 

Checks the ability of the printer to maintain 
consistent print quality throughout various 
configurations. No adjustments are required 
during the test • 
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Burn In - Check maintenance of repetitive electrical and 
mechanical functions for a duration selected by 
the operator. No adjustments are required during 
the test. 

When the Printer test is selected from the system main menu, the 
following menu appears on the monitor: 

(1) Test Selection (O=ALL) (l=Mechanical) (2=Print) (3=Burn In) 
(2) Type of test (O=Conf) (l=QA Acceptance) 
(3) Pitch Selection (0=10) (1=12 N/A) 
(4) Paper form (O=Single sheet) (l=Con-Form) 

Q .•...... . o .. fil ••••• • o ......... o ................... . 

To select a routine: 

Press RETURN to move the cursor between fields 
(between successive O's in the bottom line of the 
menu) ' 

Enter number corresponding to select an option for 
that field; e.g., for the Test Selection (1) 
field, enter 1 to select the Mechanical test. A 
field left blank, defaults to option 0 for that 
field. 

The following paragraphs summarize the options in each field: 

(1) Test Selection: 

(O=ALL) - Starts automatic running of print tests • At the 
conclusion of the print tests, the monitor displays the menu 
for the mechanical tests. 

(l=Mechanical) - Displays the menu for the mechanical tests. 

(2=Print) - Displays the menu for the print tests. 

(3=Burn In) - Starts the routine to exercise the printer 
functions, with a minimum of actual printing. 

(2) Type of test: 

(O=Conf) - Limited (short) printer tests. 

(l=QA acceptance) - In-depth printer tests. 
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(3) Pitch Selection: 

(0=10) - Tests printer in 10 pitch (10 characters per inch; 
80 characters per line). 

(1=12) - Not available. 

(4) Paper Form 

(O=Single ~heet) - Stops test periodically and prompts for 
new sheet of paper. 

(l=Con-Form) - Runs the tests continuously, which requires 
continuous-feed paper. 

8.1.8.1 Mechanical Test 

When the Mechanical test is selected (Test Selection, option 1), 
the monitor displays the following menu: 

Desired Adjustment Tests 

(1) Ribbon Advance 
(2) Hammer Impact 
(3) Mech Align 

(4) Ribbon Adjust 
(5) Daisy H-Sensor 
(6) LM Sensor 

(7) ~aper Eject 
(8) Burn In 
(9) Print Menu 

0 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

To perform the mechanical tests: 

1. Load paper into the printer. 

2. Enter option number, as shown in the menu, and press EXECUTE. 

3. Follow message prompts. 

4. Exit from individual tests by following message prompts or 
pressing CANCEL. Pressing CANCEL causes a return to the main 
System Diagnostic menu display from which the Printer 
Diagnostic menu may be re-accessed. 

The following notes apply to the individual tests: 

Test 1 - Ribbon Advance: 

Verifies electrical and mechanical requirements for ribbon motion 
and control. The printer impresses seven patterns onto the ribbon 
(see following illustration). The period preceding each pattern 
indicates that a new distance has been selected • 

• 11111 • 1 1 1 1 1 • 1 1 1 1 1 • 1 1 1 1 etc. 
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Test 2 - Hammer Impact: 

Verifies electrical and mechanical aspects and their associated 
software. Message prompts define operator action. The printer 
prints one line of data first with the lowest intensity of the 
hammer (one-fifth maximum power), then a second line at 
two-fifths maximum, and finally progressing to highest intensity 
(maximum power) in the last line. 

Test 3 - Mechanical Alignment: 

When selected, the program prints a repetitive four-line pattern 
and runs continuously until the printer is de-selected. 

Test 4 - Ribbon Adjust: 

Verifies that the ribbon carriage assembly is properly positioned 
so that the print is vertically centered on the ribbon. Testing 
involves removing the ribbon to observe the placement of the 
character impressions. See Chapter 5 for description of ribbon 
height adjustment. 

Test 5 - Daisy Home Sensor Test 

The daisy wheel !!.2!!. be installed prior to the running of this 
test. 

Enables checking and adjusting the Daisy home sensor. The 
program places the carriage mechanism in the center of the travel 
path and displays the following pattern: 

4 3 2 1 8 7 6 5 4 3 2 1 H 7 6 5 4 3 2 1 8 7 6 5 4 Motor Step Ref 
0 0 0 0 0 0 0 0 A 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 

A A A A A 

Align the A's as shown above by moving photo sensor (see 
paragraph 5.2.1.1 for mechanical details). Should character 
selection be off by 2 (or a multiple of 2), readjust the 
sensor to place under motor step 3, or 2. 

Select the printer 

A non-vertical alignment of the two A positions indicates need 
for home sensor adjustment. Continue to adjust and re-select 
until the vertical alignment of the two A is correct. 

NOTE 

If CP/M Software is used, verify that it prints 
correctly. CP/M may require that the sensor be 
adjusted under Motor Step 3, 2, or 1 to enable printing 
via both WP and CP/M. Thus: 
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Test 6 - Left Margin Sensor Adjust Test 

5104 

Enables checking and adjusting of the left margin sensor. The 
program moves the carriage to the right, then returns the 
carriage to the sensor and displays the following : 

4 3 2 1 8 7 6 5 4 3 2 1 H 7 6 5 4 3 2 1 8 7 6 5 4 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 B 0 0 0 0 0 0 0 0 0 0 

B 

Align the B's 

Select the printer 

A non-vertical alignment of the two B positions requires 
adjustment of the left margin sensor adjustment. Continue to 
adjust and re-select until vertical alignment of the two B 
positions is correct. 

Test 7 - Paper Eject: 

Checks paper ejection from the printer into the holder under the 
printer housing • 

Test 8 - Burn In: 

See description of Burn In test in paragraph 8.1.8.3. 

Test 9 - Print Menu: 

This option allows direct selection of the Print memu from the 
Mechanical test without returning to the System Main menu. For a 
description of Print test options, see paragraph 8.1.8.2 

8.1.8.2 Print Test 

Selection of the Print test (option 2 of the Printer Diagnostic 
main menu), displays the Print Test menu: 

(1) Data Buffer 
(2) Spiral Pat. 
(3) Underscore 
(4) Overstrike 

(5) Char. Set 
( 6) Line Buffer 
(7) Worst Case 
(8) Paper Tension 

(9) H-Motion 
(10) V-Motion 
( 11) Std Page 
(12) Mech Menu 

.Q. ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Options may be selected either individually, by entering the 
appropriate option number, or as a group, by pressing EXECUTE. The 
following notes apply to the individual tests: 
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Test 1 - Data Buffer Test: 

Verifies that all major bit patterns print out the correct 
character. Prints five lines of each seven-bit pattern 
(long version) or one line of each pattern (short version). 

Test 2 - Spiral Pattern Test: 

Checks that there is no interaction between the internal 
print buffer, the data bus, and the printed character ASCII 
code. Test prints five lines (short version) or a number of 
lines equal to the width of the print sample (long version). 

Test 3 - Underscore Test: 

Verifies that the underscore character overlaps and makes 
one continuous line across the page. 

Test 4 - Overstrike Data: 

Verifies that the printer overstrikes correctly in all modes. 

Test 5 - Character Set: 

Verifies the printing of all characters on the printer daisy 
wheel. 

Test 6 - Line Buffer: 

Verifies the line-length of the printer. The printer prints 
two lines: first from left to right, and then from right to 
left. Each line consists of the series, 123456789-, 
repeated for the full length of the paper. The number of 
dashes, multiplied by 10, plus the highest number in the 
last incomplete series, equals the complete character 
count. This total should agree with the printer width 
specification in Chapter l of this Manual. 

Test 7 - Worst Case Pattern: 

Checks the recovery speed for printing characters on 
opposite sides of the print wheel, and between other 
positions along the wheel. The test prints four lines of 
"worst case. "combinations, 

Test 8 - Paper Tension: 

Checks that all the paper-holding functions are working 
properly. The test prints a full line of characters from 
left to right, then overprints from right to left. Between 
characters, the test either advances or backs up the roller 
by a quarter of a line. 
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Test 9 - Carriage Motion Data: 

Verifies accuracy of the stepping motor and associated 
electrical and mechanical hardware. 

5104 

The printer prints a vertical reference bar, then ,1ves a distance 
representing one degree of stepping-motor movew~nt. The printer 
prints a vertical bar at this point and return~ to the original 
reference point to repeat the procedure. Repetitions of this test 
show the following pattern: 

CARRIAGE MOTION DATA TEST 

Double Bit Distances 

111 I 
~II I 
111 I 
•11 I 
111 I 

Cumulative Bit Distances 

111 I 
111 I 
111 I 
111 I 
111 I 

The space between each succeeding set of vertical bars doubles, which 
reflects the increase in the significance of each succeeding control 
bit. 

Test 10 - Vertical Movement: 

Verifies the accuracy of the paper-advance stepping motor 
and its associated electrical and mechanical hardware. The 
relationship between the control data input and motor 
movement for this test is identical to that of Test 9, 
although the printout shows a vertical, instead of 
horizontal, set of reference marks (see the following 
illustration). 
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VERTICAL MOVEMENT TEST 

·=-------

Test 11 - Standard Page: 

Tests print quality with a single-page reproduction of the 
print quality standard developed by the New Products Quality 
Control Engineering Department. 

Test 12 - Mech Menu: 

Allows inter-menu changing without the cancelling out of the 
program. 

8.1.8.3 Burn-In 

The burn-in can be selected from either the main Printer 
Diagnostic menu or the Mechanical Test menu. The system automatically 
defaults to the burn-in program if no other selection is made within 
30 seconds of selecting the System Diagnostic diskette. When burn-in 
starts, by either selection or default, the program automatically goes 
to the Confidence test, in 10 pitch with a single strike ribbon. The 
test permits paper loading, but requires no further operator 
intervention. 

8.1. 9 VCO Adjustment 

The equipment should operate for 15 minutes preceding the test to 
ensure validity of the following observations. For removal of right 
side panel, for access to the CPU board, refer to Chapter 5. 

Model 5503: 

VCO adjustments are made via the VCO adjustment pot R2 (CPU PC 
board, lower left quadrant). 
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Observe test display. For message: GOOD STATUS Returned 
from READ ID operation (good status) - go to step 3. For 
message: DISK CONTROLLER TIME OUT (bad status) - go to step 
2. 

2. Note VCO adjustment pot (CPU PC board, lower left) setting. 
Adjust alternately CW or CCW (full turn, maximum) to obtain 
good status indication. Go to step 3. 

3. Note pot setting. Slowly adjust R2 CW until test displays a 
bad-status message: DISK CONTROLLER TIME OUT 

4. Slowly adjust R2 CCW until good status message appears. 
Note position of the setting. 

5. Adjust R2 CCW to obtain a bad-status message, then return 
adjustment (CW) to point at which a good-status indication 
reappears. Note position of the setting. 

6. Set R2 P.quidistant (usually a half turn) between the two 
settings. 

7. Reload customer software and verify system operation. 

Model 5504: 

The VCO circuit on the Model 5504 is field adjustable via a test 
procedure described in Chapter 5. The PC board (210-7977) must be 
replaced should a bad-status indication, DISK CONTROLLER TIME OUT, 
appear. 

8. 1. 10 FTC BOARD DIAGNOSTIC 

The FTC board diagnostic comprises the following tests: 

TEST NO. 

1 
2 
3 

11 
12 
13 
14 

TEST NAME 

CTC Timer Test 
CTC Priority Test 

SIO Tests 1 through 9 

DMA STATUS Test 
DMA Register Select Test 
DMA Register Data Test 
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FTC Board Diagnostic Tests (continued) 

TEST NO. TEST NAME 

15 OMA Memory Transfer 
16 Dual Channel Rx Tx 
17 TC + Memory lo Memory 
18 TC + Memory to I/O 
19 TC + 1/0 to Memory 

Upon initialization, the dignostic will display the following 
message: 

1. Replace DIAGNOSTIC diskette in drive 01 with SCRATCH 
diskette. 

2. Select 'Loop on Program' 

3. Select Loopback: ENTER ... 0 = All 
1 = RS232 
2 = RS449 
3 = x. 21 
4 = no loopback 

After selections are made, a pressing of EXECUTE initiates the 
program. The program runs continuously until either it is terminated 
or an error is detected. Should no loopback be selected, tests 6 
through 11 and 16 through 19 will not run. If more than one loopback 
is selected, the loopback tests will run in the order shown in the 
menu (i.e., RS232, RS449, X.21). 

8.2 POWER DISTRIBUTION 

Figure 8-6 shows a simplified system power distribution; analysis 
of interdepend~1~ies in the derivation of various voltages may be of 
aid in the tracing of power-supply problems (e.g., a failure of the 
+36-volt supply would impact both the +12-volt and +5-volt supplies). 
Similarly, observation as to which components depend upon which power 
distribution branches may aid in isolating the given fault. 

8.3 TROUBLE ANALYSIS (TA) FLOWCHARTS 

The flowcharts contained in this chapter provide analysis of 
failures possibly observed from system checkout procedures (Chapter 4) . 
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8.3.1 CRT FAILURE (see TA-1) 

Trouble Analysis chart No. 1 provides trouble analysis after 
initial checks, via the power-up checkout, have extablished presence 
of primary power and integrity of primary fuses, but with the CRT 
remaining dark. Remedial steps outlined in the chart should ready the 
system for resumption of the power-up checkout (Chapter 2). 

8.3.2 PRINTER FAILURE (see TA-2) 

Trouble Analysis chart No. 2 provides trouble analysis after the 
power-up checkout has verified performance of all system components, 
excepting the printer. TA-2 therefore confines the analysis to the 
Printer Driver PCA Board and the printer, plus associated cabling 
connections. 

In addition to steps specified by the chart, inspection should be 
made of all connectors, especially the cable connectors which move 
with the print head assembly. 

8.3.3 PRINT QUALITY TROUBLESHOOTING 

The following comprises a troubleshooting checklist for 
correcting print quality deficiencies. Refer to Chapter 5 for printer 
adjustments called out. 

PROBLEM 

1. Underscore choppy 

EXPLANATIONS/ADJUSTMENT(S) 

Either: Hannner not centered on the 
petal - go to Problem 2 

OR 

Daisy wheel petal, at home 
position, not perpendicular 
to the printed line. 

Loosen four screws at the rear of the 
head that mount the daisy motor. Rotate 
motor in the direction necessary, and 
re-tighten (if underscore left is lower 
than the right, rotate top of the motor 
to the right and vice versa). 

Print quality troubleshooting continued following text -
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8-32 



J3 

+36V 
5 

• 6 

SH2 

+18V 

2 

J1 

• +5VR 

POWER/ 2 
DATA 
BUS 75 

76 

SH5 

PRINTER DRIVER 
PCA 

F1 
J2 

,P-r-------- 25 
TO DAISY 
DRIVE& 
RIBBON 
MOTOR 
LOGIC 

TO PAPER 
DRIVE 
LOGIC 

J3 

J2 

15 

17 

5 

J6 

2 

4 

6 

J7 

13 

HAMMER 
SOLENOID 

CHARACTER 
COUNTER 

RIBBON 
MOTOR 

SENSORS 

RIBBON OUT 

DAISY HOME 

RIGHT MARGIN 

LEFT MARGIN 

PAPER OUT 

CONTROL 
PANEL 

• FIGURE 8-6 SYSTEM POWER DISTRIBUTION (4 OF 5) 

8-33 

...... -------------------·--·-· -· 

5104 



5104 

POWER/ 
DATA BUS 

r-=!1-
+12V 5 

8 

+SVR 
1 

~ 2 

75 

78 

.5y L: 
~ 

CRT/MEMORY/FOREGROUND 
PCA TELECOMMUN· 

CATIONSPCA 

~ 

FIGURE 8-6 SYSTEM POWER DISTRIBUTION (5 OF 5) 

8-34 

• 

• 

• 



5104 

• 

• 

• FIGURE 8-7 CRT PCA + 12VTEST LOCATION 
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TA-1 CRT FAILURE (1 OF 4) 
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TA-1 CRT FAILURE (3 OF 4) 
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TA-2 PRINTER FAILURE (1 OF 6) 
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TA-2 (3 OF 6) 
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CORRECTED 

NO 

REPLACE RIBBON 
ADVANCE MOTOR 

FUSE/ 
OPERATION OK 

NO 

TROUBLE 
CORRECTED 

NO 

FUSE/ 
OPERATION OK 

NO 

YES 

YES 

YES 

YES 

REPLACE PAPER· 
ADVANCE MOTOR 
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HAMMER NOT 
ACTUATING 

TA-2 (5 OF 6) 

RIBBON 
ADVANCING OK 

NO 

FUSE F1 PRINTER 
DRIVER PCA OK 

NO 

REPLACE FUSE 
RESELECT PAINTER 
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TROUBLE 
CORRECTED 

YES 

REPLACE HAMMER 
SOLENOID r-----..J 

YES 
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8.3.3 PRINT QUALITY TROUBLESHOOTING (continued) 

PROBLEM 

2. Hard Right/Hard 
Left 

3. Light Tops/ 
Bottoms 

4. Erratic Spacing 

EXPLANATIONS/ADJUSTMENT(S) 

Hanuner not centered on the petal; 
although the hammer when moved forward 
may appear to strike the center of the 
petal, the actual flight of the hammer 
may send it either right or left: 

Open head arnl loosen the three 
allen-head screws attaching the damper 
br.acket to the motor. Jf the printout 
appears darker on the right, rotate top 
of damper bracket left, and vice versa. 

Hanuner angle probably incorrect: 

Loosen two screws mounting the hanuner 
housing and increase ~ammer tilt for 
light tops, and vice versa. 

OR 

Ribbon height is off; if either the top 
or the bottom of a character cuts off 
evenly, the problem is probably ribbon 
height: Adjust by forming ribbon height 
tab on the ribbon platform. 

OR 

Carriage height may be incorrect: If 
previous adjustments fail, either add or 
remove shims from between the carriage 
and the bearing housing. For light 
tops, add shims, and vice versa. 

Possibilities: 

- Faulty daisy wheel 
- Incorrect wire rope tension 
- Daisy not damped properly: Check 

height of the daisy motor hub 
relative to the daisy damper; use 
.010" - .020" go/no go gage. For 
adjustment, either add or delete 
shims (see problem 3). 
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PRINT QUALITY TROUBLESHOOTING (continued) 

PROBLEM 

5 Overall light 

6. Characters Up 
and Down 

7. Punctuation either 
Light or Missing 

EXPLANATIONS/ADJUSTMENT(S) 

Check Copy-Control Lever 

Ribbon may be binding due either to 
faulty cartridge or to the spike driver 
not having proper amount of spacers 
between the C-ring and the top spike. 

Opening of hammer solenoid gap to the 
high end of the tolerance range may 
improve performance; 

OR 

Reducing hammer-to-platen gap to the low 
end of the tolerance range. 

Driver card may be faulty; see TA-2. 

As last resort, replace print head 
assembly. 

Print wheel may be faulty 

OR 

Daisy motor hub may be non-concentric. 
Utilize self-test mode, and inspect tte 
final line of that test (ErZ2m). If the 
baseline of these characters varies, the 
hub is not concentric. In this case, 
replace either the head or the daisy 
motor. 

Check and adjust solenoid gap 

OR 

Check and adjust platen-to-·hammer and 
platen-to-daisy gaps • 
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8.3.4 SINGLE-SHEET FEEDER TROUBLESHOOTING 

Troubleshooting or corrective maintenance of the Single-Sheet 
Feeder at the customer or branch level is minimal inasmuch as failing 
units are to be replaced as complete assemblies. This limits 
corrective maintenance to the cleaning of the feeder tires, and 
checking for l~ose or worn parts including the drive belt and gear. 

Adjustments consist of: 

Vertical positioning of the feeder - adjust the two feet (at 
the rear of the unit) so that the feeder aligns vertically 
with the printer console cabinet. Adjustment of the left 
fool (closest to the latch) is for front-to-back vertical 
alignment. The right fool is for left-to-right alignment to 
correct skew. 

Paper feed correction - adjust cartridge guides to make the 
paper feed straight into the platen on the printer. If the 
pusher plate does not touch both drive rollers at the same 
time, force into proper position. The pusher plate must 
touch both drive rollers at the same time to prevent the 
paper from skewing. 

FAILURE ANALYSIS 

PROBLEM 

Paper not feeding 
out of cartridge 

1. 

2. 

3. 

4. 

8-48 

POSSIBLE CAUSE 

Paper not inserted properly in 
cartridge 

LOAD/RUN knob not in RUN 
position 

Too much paper in cartridge 

Paper either too wet or too dry 

• 

• 
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8.3.4 SINGLE-SHEET FEEDER TROUBLESHOOTING (continued) 

PROBLEM 

Paper not feeding 
straight, from 
cartridge 

Paper not feeding 
into platen properly 

Double feed - actual 

1. 

2. 

POSSIBLE CAUSE 

Cartridge guide rails not equal 

Pusher plate not putting equal 
pressure on drive rollers. 
Form pusher plate (force into 
position) for equal pressure. 

3. Paper not inserted ln 
cartridge properly 

1. Feeder base not parallel to 
printer 

2. Printer paper bail rollers not 
in correct position 

3. Printer paper guide rollers 
not adjusted properly 

4 . Static causing paper to stick 
to feed tray 

S. Printer assembly not 
positioned far enough left 

1. Spring off pusher plate 

2. Paper not inserted ln 
cartridge properly 

3. Cartridge malformed concave, 
not allowing paper to press 
against drive rollers 

4. Paper weight not 20 lb . 
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8.3.4 SINGLE-SHEET FEEDER TROUBLESHOOTING (continued) 

PROBLEM 

Double feed - apparent 1. 

Wavy line of print, or skew 1. 

8-50 

POSSIBLE CAUSE 

Paper skews out of cartridge, 
causing the trailing left edge 
of the paper to miss the 
out-of-paper sensor. This 
indicates to the system a 
false end-of-page; when the 
eject command is executed, 
paper does not get fed up 
enough for downward ejection 
into the stacker - instead, 
feeds back onto the feed tray 
while the next sheet feeds 
from the feeder on top of the 
first page. 

Card guide out of adjustment, 
allowing top of paper to 
buckle at paper bail rollers. 
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• 
APPENDIX A 

MNEMONIC CODE 

tD 
16MHz Clock 
4 MHz Clock 

AO-A7 Addresses-Main Memory Select 

Al-AS Addresses-Main Memory Select 
A2/A9 Addresses-Main Memory Select 
A3/ AlO Addresses-Main Memory Select 

A4/All Addresses-Main Memory Select 
A5/Al2 Addresses-Main Memory Select 
A6/Al3 Addresses-Main Memory Select • AC0-7 
ALARM Keyboard Alarm Signal 
ARDY Keyboard Read: Signal 

ASTB Keyboard Strobe Signal 
BA0-15 Buffered Address Signals 0-15 from Z80 CPU 
BAO/CA 

BIORQ Buffered Input/output request from the Z80 CPU 
BM Buffered ZBO CPU Machine Cycle One Signal 
BMI Buffered Z80 CPU Machine Cycle One Signal 

BMREQ Buffered Memory Request Signal from Z80 CPU 
BRD Buffered Z80 CPU Read Signal 
BRFSH Buffered ZBO Memory Refresh 

BUSACK Busy Acknowledge 
BUSRQ Bus Request 
BWR Buffered Z80 CPU Write 

• 
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CAS 
CHAND 
CHANP 

CHANR 
CLICKER 
CLK GATE 

r.Rc 
...:RT RAM SEL 
CSYNC 

DO-D7 
DB0-7 
DIRECTION SEL 

DISK DR 
DISK SELECT 
DK CTRL 

DOPT 
DRIVE SEL 0-1 
ENABLE 

EX CLK 
FAULT 
H SYNC 

HAM 
HGR 
HOME. 

IE0-4 
INDEX0-1 
INIT 

INT 
INTEN 
INTENSITY 

KB CTRL 
KB DATA 
L LMT 

LD/SH 
LDNSW 
LF DOWN 

Column Address Strobe 
Change Daisy 
16MHz Clock 

Change Ribbon 
Keyboard Clicker 
Dock Gate 

Cyclic Redundancy Count 
Select CRT RAM Memory 
Cursor Syne 

Data from Z80 Direct 
Buffered Data 
Select Direction of Disk Head Carriage 

Disk Drive 
Select Disk for Operation 
Disk Control 

Device Option 
Select Drive, either/or 1 
Enable Chip 

External Clock (diagnostic use) 
Maintenance Fault 
Horizontal Synchronization 

Hanuner-Printer 
Horizontal Graphic 
Home Position 

Interrupt Enable Signals 
Disk Index Pulses (Disk 0 or 1) 
Initalize 

Interrupt 
Intensity-( CRT) 
Intensity-( CRT) 

Keyboard Control 
Keyboard Data 
Left Carriage Limit (Printer) 

Load/Shift (Shift Register Control) 
Line Down Switch Output Signal 
Line Feed Down (Printer) 
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• LF UP 
LUPSW 
MBREQ 

MC 
MON0-1 
MOTOR 

NMI 
P CHOP 
p CHOP 

p HOLD 
P LOAD 
PG0-2 

PLSW 
POR 
RAS 

• 

• 

ON 0-1 

1 
2 

Line Feed Up (Printer) 
Line Up Switch Output Signal 
Memory Buss Request 

Master Clock 
Motor On 0 or 1 (Disk Drive) 
Motor On 0 or 1 (Disk Drive) 

Non-maskable Interrupt 

5104 

Paper Motor Control Chopped Signal 1 
Paper Motor Control Chopped Signal 1 

Paper Motor Hold (Brake) Signal 
Paper Motor Load Signal 
Paged Memory Select 0-2 

Paper Load Switch Signal 
Power On Reset 
Row Address Strobe 
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APPENDIX B 

RETROFIT FOR SINGLE-SHEET FEEDER 

Wangwriter units manufactured before 1 April 1982 require a 
retrofit to accommodate the Single-Sheet Feeder; units manufactured 
after 1 April 1982 and before 15 January 1983 require a partial 
retrofit. The partial retrofit involves installation of a new-styJe 
card guide, EOP sensor shim, and screw and paper bail roller locator 
clips for feeder accommodation. 

The Model 5503 retrofit requires use of a kit, UJ-1194 (see 
Figure 1), part No. 205/206-1194 (UJ-1194), consisting of: 

NOMENCLATURE 

Door, Load Lever 

Slide 
Support 
Screw #6-3/8 Slf Tap, Blk 

Door Hinge 

Locator Bushing, Platen 

Paper Bail Roller Assembly 

Roller, Paper Bail 
Hub, Paper Bail Roller 
Ring, Bail Roller 

Shield, Side Frame 

Cap, Button 

Paper Guide 

Card Guide 

B-1 

NO. 
PART NO. REQ'D REV 

449-0485 

449-0574 
449-0576 
651-006 1 

458-2022 

478-1049 

279-0531 

465-1071 
465-1057 
656-0108 

452-3577 

449-0492 

1 

1 
1 
2 

1 

1 

1 

1 
2 
1 

1 

1 

279-9000-21 1 

452-4141 1 

1 

0 
0 

0 

1 

0 

1 
2 

2 

1 

1 

0 
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FIGURE 1 RETROFIT KIT PARTS • 
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Retrofit Kit Parts (continued): 
oo. 

NOMENCLATURE PART NO. REQ'D REV 

Shim, End of Page Sensor .050 458-2058 1 A 

Screw, End of Page Sensor 650-0045 1 

Paper Bail Roller Locator Clip 449-0682 4 A 

The retrofit kit for 5504 models (UJ 205/206-1253) contains card 
guide, paper bail roller locator clip, and shim and screw. 

Perform the following steps: 

NOTE: Prior to 
retrofit 
section. 
changed. 

installing the retrofit, or feeder if 
is not required, perform check 8b of this 
This should be done before any parts are 

1. Remove left side cabinet cover from the console. 

a. Remove load lever door from the hinges. Remove only 
the rear hinge from the side cover. 

b • Assemble new load lever door and new hinge to left side 
cover; assemble slide and slide support (if not already 
mounted) on the load lever door with the hardware 
provided). 

2. Remove side frame shield from cabinet assembly (see Figure 
2). Install new (reworked) side frame shield to cabinet. 

3. Install paper bail roller assembly on printer assembly as 
follows (see Figure 3): 

a. Remove clip from the left end of the paper bail roller 
shaft. Loosen set screw on load arm, and move load arm 
left until the bail roller shaft is free (do not allow 
bail arm spring to fall off). 

b. Install new paper bail roller assembly on the shaft. 

c. Slide bail arm back onto the bail shaft while sliding 
the load lever to the right and under the load switch; 
Tighten set screw. 

d. Install holding clip over the shaft and against the 
bail arm. 

4. Modify platen assembly as follows (see Figure 4): 

a. Remove platen from the printer. 

B-3 
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FIGURE 2 FRAME SHIELD REPLACEMENT • 
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FIGURE 3 INSTALLATION OF ROLLER ASSEMBLY 
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FIGURE 4 PLATEN ASSEMBLY MODIFICATION • 
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RETROFIT PROCEDURE (continued) 

b. Remove clio from the left end of the platen. Loosen 
set screw and slide platen drive gear and locator 
bushing off the shaft. 

c. Install the new double groove bushing onto the shaft 
with the thickest flange first (to the right). 

5104 

d. Install drive gear and holding-clip on the shaft, and 
tighten the set screws. Do not reinstall platen until 
step 6c. 

5. Replace Paper Tension Button, if present button is broken 
(see Figure 5): 

a. Remove paper guide. 

b. Remove existing plastic button cap from the paper 
tension leaf spring. 

c. Install new plastic button cap. 

6. Install Out-of-Paper Shim 

a • Remove out-of-paper sensor screw, and replace with 
longer screw; insert .050 shim between sensor and 
bracket (remove paper tray first to facilitate access). 

b. Install paper guide. 

c. Replace platen on the printer. 

7. Replace card guide with new style (wider) guide, and 
adjust. The top edge of the guide should be approximately 
0.015 inch from the platen, and the left and right edges 
equidistant from the platen. Adjust the guide as high as 
possible without it hitting the rollers when the carriage 
moves. 

8. Check printer adjustment. 

a. Verify that all six paper guide pressure rollers are 
against the platen with the paper release lever in 
operating (rear) position. If necessary, bend the 
holding tabs (see Figure 6) at the ends of the roller 
shafts for proper adjustment. Pressure between platen 
and rear (entrance) pressure rollers should be 
sufficient to prevent the forcing of a sheet of 
20-pound bond paper between rollers and platen. Check 
that the pressure is the same for the middle and both 
end rollers by inserting and pulling a narrow piece of 
paper between the individual rollers and the platen. 
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FIGURE 5 PAPER TENSION BUTTON REPLACEMENT • 
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RETROFIT PROCEDURE (continued) 

Rollers should stay assembled to the paper guide during 
normal handling, not binding on the paper guide when 
installed. Lay paper guide, inverted, on a flat 
surface to verify that the paper guide is not twisted. 
If necessary, twist paper guide slightly to make it 
even. Place lubricant at the holding tabs. The 
upgrade kit includes a paper guide which may be 
required if the original is worn (roller shaft) or bent. 

b. Insert a sheet of paper into the platen feed area, with 
the paper left edge 1/16 inch from the left edge of the 
paper tray. Pull load arm to load the paper. Create 
and print a test document comprising a line of 
upper-case T's, 80 columns wide, at the top of the 
page. Use a left margin of 005 in the printer menu. 
Measure from the top of sheet to the bottom of the 
character at column l; repeal for column 80. 
Difference between measurements should not exceed 0.050 
inch. To make a quick check, fold printed page so that 
column 80 lies over column 1 with the top edge of the 
paper even. Hold the folded page up to the light to 
see if columns 1 and 80 are at the same distance from 
the top. 

NOTE 

Failure of the paper to feed, paper 
skew, or a creasing of the paper, 
indicates improper roller adjustment on 
the paper guide. Adjust entrance 
rollers as necessary to correct skew. 
Any paper skew must be corrected prior 
to installation of the feeder. 

c. Check printer positioning: (Install feeder per 
following paragraph, FEEDER INSTALLATION, page 14 -
steps 1 through 3.) When the feeder is installed with 
the latch engaged on the platen flange, the retainer on 
the right side of the feeder should easily fit into the 
space between the printer cover lid and the cabinet 
frame at the printer cover hinge. 
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RETROFIT PROCEDURE (continued) 

If the printer requires repositioning: Loosen nuts 
securing the printer shock mounts, and move the 
printer. Should the paper feed tray limit printer 
movement toward left cabinet frame, reposition paper 
tray mounting bracket to the right (as viewed from 
front of unit). Ensure that tray remains perpendicular 
and parallel to the platen. 

d. Position the four paper bail rollers with the two left 
rollers together with the left edge of the left roller 
2.65 inches from the left edge of the platen (see 
Figure 7). Place other two rollers together with the 
left edge of the left roller 5.90 inches from the left 
edge of the platen (A reference template iR included 
with the feeder for this adjustment). Install the four 
bail roller locator clips on each side of the rollers. 

e. 

f • 

Should either the right or left paper edge fail to go 
under the.paper bail during use of the feeder, move the 
respective outside roller up to an inch (total 
movement) closer to the end of the paper bail shaft. 

NOTE 

If the card guide is too low, the paper 
may not go under the rollers. If too 
high, the card guide will hit the bail 
rollers. The left and right sides of 
the card guide should be equidistant 
from the platen. The top edge of the 
guide should be approximately 0.015 inch 
from the platen. 

Check that the out-of-paper sensor does not catch the 
paper as the paper feeds from the feeder. If 
necessary, press down the bracket attaching the sensor. 

Reinstall cabinet sides. 
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FIGURE 7 ROLLER ASSEMBLY PLACEMENT • 
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SPECIFICATIONS 

DIMENSIONS 
WIDTH DEPTH HEIGHT -

Inches 16. 75 7 17 
Centimeters 42.6 17.8 43.2 

WEIGHT 

BASIC UNIT CARTRIDGE 

Pounds 5.5 LO 
Kilograms 2.5 0.45 

RECOMMENDED PAPER 

For optimum efficiency of the feeder, use plain bond paper with 
25% or less rag content of the following weight: 

20 lb ( 75 9/M2 ) 

Useable, but not recommended: 

16 lb (60 9/M2) 
24 lb (90 9/M2) 

B-13 
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SPEC~FICATIONS (continued} 

PAPER CARTRIDGE SIZES 

Six cartridge sizes are available for the following paper widths 
(measurement units are inches/centimeters}; tolerances for all 
measurements are .020 inches/.05 centimeters: 

LENGTH 
WIDTH MIN MAX 

WANG PART NO. INCH/CM INCH/CM INCH/~ 

449-0599 7.25/18.42 10.5/26.67 14/35.56 

449-0598 7.5/10.05 10.5/16.67 14/35.56 

449-0600 8/20.32 10.5/26.67 14/35.56 

449-0337 8.25/20.96 10.5/26.67 14/35.56 

449-0591* 8.27/21 10.5/26.67 14/35.56 
(DIN A4} 

449-0338** 8.5/21.59 10.5/26.67 14/35.56 

*Designates the standard size cartridge for international 
use. 

**Designates the standard size cartridge for U.S. use. 

SHIPPING PACKAGE (See BOM 290-0055} 

The shipping package contains both the feeder and the st dard 
paper cartridge. A box label identifies cartridge size. Outside 
dimensions of the shipping package are: 

Inches 
CM 

LENGTH 

19. 75 
50 .1 

RECOMMENDED ENVIRONMENT 

fil.Q.TI! 

9.25 
23.5 

DEPTH -
19.44 
49.3 

SET-UP VOLUME 

2.03 cu ft 
0.058 cu meter 

Extreme combinations of temperature and humidity do not affect 
the feeder, as such; however, various conditions may affect the 
paper thus impairing feeder reliability. 
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SPECIFICATIONS - RECOMMENDED ENVIRONMENT (continued) 

Temperature 

The ambient temperature range should be within the limits of 
15°c to 28°c (60°F to 90°F). A nominal temperature of 
21°c (70°F) is optimum. 

Humidity 

A range of 35% to 65% relative humidity is optimum. 

PERFORMANCE RELIABILITY/LIMITATIONS 

5104 

Predictions as to the life of the fe~der, frequency of 
maintenance, and performance reliability, presume a duty cycle of 
10% (2.4 hours) based upon a 24-hour day. This coincides with the 
expected duty cycle of the Wangwriter printer. 

If reconunended paper is used and environmental conditions are 
within the specified limits, the feeder should on the average have 
no more than one misfeed per 250 (plus) sheets. This occurrance 
frequency lies within the normal probability range of failures 
caused by minor paper irregularities, etc • 

The feeder will not operate reliably with: 

1. Other than listed weights and sizes. 

2. Multi-part forms. 

3. Embossed paper. 

4. Damaged paper (folded, curled, roughed edges, etc.). 

5. Other than bonded paper. 

6. Improperly stored paper. 

7. Paper left in the cartridge in the feeder for a long period 
of time. 

8. Excessive paper in the cartridge • 
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APPENDIX C 

INSTALLATION OF SECOND DISK DRIVE 

The installation of a second disk drive upgrades Wangwriter 
Model 5503A to a Model 5503D dual-disk system (see Upgrade Job 
1163). The hardware changes (see Figure 1) consist of: 

Installation of the second disk drive 

5104 

Connection of a second power cable between the power 
supply regulator board and the new disk drive 

Changing of the signal cable from previous connection 
between J3 (CPU board) and old disk drive, to new 
connection between J3 and new disk drive (system disk 
position). 

Installation of a new signal cable between J2 (CPU 
board) and the old disk drive (now archive disk 
position) • 
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SYSTEM DISK 
PCB 

NEW SIGNAL CABLE 

~ 

POWER CABLES 

/ 
I J 

~/ --

REGULATOR 
BOARD 

CPU PC 
BOARD 

FIGURE 1 DUAL-DISK CONVERSION POWER/SIGNAL CONNECTIONS 
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Parts Required (see Figure 2): 

PART NO. 

725-4022 
220-1472 
220-3131 
650-3132 
449-0515 
615-1073 
653-3001 

DESCRIPTION 

Disk Drive, 5 1/4 DSDD 
Disk power cable assembly 
Disk signal cable assembly 
Screw, Machine, Truss Hd, 6-32 x 3/8 
Side panel, two-disk 
Label, Model 5503D 
Washer, Lock, Internal Tooth 

Installation Instructions: 

a. Remove ac power cable from both the wall receptacle and the 
power supply. 

b. Remove printer module left cover. 

c. Disconnect signal and power cables of the disk drive (See 
Figure 3). 

d. Remove disk drive and mounting plate: Loosen hex head 
screws, and slide mounting plate to the left and away (out) 
from the frame • 

e. Install second disk drive on the mounting plate below the 
present drive; use four screws provided in the kit. Leave 
screws slightly loose. 

f. Align disk drives (see Figure 4): Place straight-edge 
against the front of the two drives, and move new drive to 
align the front of the two drives. (This step compensates 
for slightly differing distances, on the MPI and Tandon 
drives, between the mounting-screw holes and the front 
surface of the respective drives.} When the drives are 
aligned, tighten screws. 

g. Close disk drive doors, and install disk drives and 
mounting plate in the cabinet; ensure that front of each 
drive is seated in the cutouts of the plate at the front of 
the cabinet. If the drives are positioned properly, the 
doors should open and close without catching on the front 
plate; the activity LED should fit in the hole provided • 
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• FIGURE 2 UPGRADE - JOB PARTS 
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• FIGURE 3 DISK DRIVE POWER AND SIGNAL CABLE CONNECTORS 
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• FIGURE 4 DISK DRIVE POSITION ALIGNMENT 
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Disk Drive Installation Instructions (continued) 

h. Remove power supply: 

1. Remove right side cover from the printer cabinet. 

2. Remove four screws at the rear sides of the cabinet 
(see Figure 5) holding the power supply chassis in 
place. 

3. Disconnect the two power cables from the printer and 
CPU PC boards (see Figure 6). 

5104 

4. Slide power supply out of the cabinet; guide disk power 
cable and PC board power cables through the sides of 
the cabinet, carefully • 

FIGURE 6 POWER CABLE3 - PRINTER AND CPU BOARDS 
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i. Reinstall power supply and power cables: 

1. On the power supply regulator board, install new disk 
power cable in the connector provided (see Figure 7) 
adjacent to the existing disk power cable connector. 

2. Route free end of the power cable along the path of the 
first power cable; tie-wrap to the existing cables. 

3. Reinst31.l power supply and route power cables through 
the sides of the cabinet. 

4. Reconnect power cables to the proper PC boards; connect 
disk drive power cables. 

FIGURE 7 REGULATOR BOARD DISK POWER CONNECTORS 

c-8 

._ ________________________________ -·---

• 

• 

• 



• 

• 

• 

5104 

Disk Drive Installation Instructions (continued) 

J• Install new disk signal cable; 

1. Note that connectors match the present cable, and that 
the red line on the cable is at the top. 

2. Remove printer top cover and paper feed tray, and 
insert cable behind the printer and through the same 
holes as used by the existing cable. (Ensure that 
cable is not bent or jammed between the printer and the 
rear panel. If necessary, lift rear of the printer 
from the shock mounts, slip cable down, and reinsert 
printer into the shock mounts; use care to avoid 
pinching the cable between the printer and the cabinet.) 

k. Insert new signal cable on the rear connector (see Figure 
3) of the~ disk drive (archive disk drive), and insert 
other end in the CPU board connector J2 on th~ right side 
of the board (see Figure 8) • 

FIGURE 8 CPU PC BOARD SIGNAL CONNECTOR FOR ARCHIVE DISK 
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m. Insert original disk signal cable on the rear of the bottom 
drive. 

n. Remove printer driver PC board; on the 210-7777 CPU PC 
board, set option switch number 4 to ON position. 
Reinstall printer driver PC board. 

p. Check jumper block on the disk drive for proper 
configuration (same on single and dual disk systems) 
Disconnect pins as shown in the following sketch: 

MPI DRIVE (see Figure 9) TANDON DRIVE (see Figure 

'-" HS l 14 l 16 
DSO 2 c::=::::J 13 2 c::::J 15 
DSl 3 a a 12 3 a rI 14 
DS2 4 Ci a 11 4 a a 13 
NUX 5 iJ II 10 s ll tJ 12 
DS3 6 0 11 9 6 CI c 11 
HM 7 1:::::::1 8 7 a 1l l0 

8 c::::1 9 

q. Verify that VCO adjustment is correct(Model 5503 only): 

10) 

1. Load system Diagnostics disk per standard procedure 
(see Chapter 8, Wangwriter Maintenance Manual). Select 
VCO adjustment from main menu. 

2. On CPU PC board, adjust VCO pot (lower left edge of 
board) ccw until the test display indicates VCO 
failure. Return pot adjustment to the point at which 
the test display indicates satisfactory status. Note 
position of pot adjustment. 

3. Repeat step 2, but make adjustment clockwise, to 
determine cw limit of adjustment. 

4. Set pot adjustment at a point midway between the ccw 
and cw adjustment limits. 

r. Run Diagnostic disk test on the disk drives separately, 
then select~ disk drives. If a CRT display distortion 
or disappearance occurs when two disks are tested, either 
an adjustment of the +12V supply or replacement of the 
power supply regulator may be required. 
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• FIGURE 9 JUMPER BLOCK CONNECTIONS - MPI DRIVE 
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FIGURE 10 JUMPER BLOCK CONNECTIONS TANDON DRIVE • 
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s • After the disk tests are run without error for several 
passes: 

1. Install right cabinet cover 

2. Close disk drive doors. 

3. Install new dual disk left cover. 

t. Attach Model 55030 identification sticker on the rear of 
the cabinet • 
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APPENDIX D 

MEMORY ADDRESS TABLES 

The following tables list the addressing of the system RAM and the memory 
elements serving the CRT display. Tables D-1 and D-2 list the memory 
addressing of Models 5503 and 5504 respectively. Table C-3 lists the memory 
locations serving the character rows of the CRT display (applicable to both 
models). 

TABLE D-1 

MEMORY ADDRESS TABLE - MODEL 5503 

0000 - 3FFF 16K Program RAM bank 0 

4000 - 7FFF 16K Program RAM bank 1 

8000 - BFFF Paged Memory - Bank 2: 

PG2 ~ PGO 

0 0 0 16K Program RAM bank 2 
0 0 1 16K Program RAM bank 2 
0 1 0 16K Program RAM bank 2 
0 1 1 16K Program RAM bank 2 

cooo - FFFF CRT Display Memory (see Table C-3) 

D800 - DF7F Soft Loadable Character Generator (Write Only): 

Row Char 1 Char 128 

1 D800 D87F 
2 D900 D97F 
3 DAOO DA7F 
4 DBOO DB7F 
5 DCOO DC7F 
6 DDOO DD7F 
7 DEOO DE7F 
8 DFOO DF7F 

D-1 
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• 
TABLE D-2 

MEMORY ADDRESS TABLE (MODEL 5504) 

0000 - 3FFF 16K Program RAM Bank 0 

4000 - 7FFF 16K Program RAM Bank 1 

8000 - BFFF Paged Memory - Bank 2: 

M2 Ml PGl PGO -
0 0 0 0 16K RAM 
0 0 0 1 16K RAM 
0 0 1 0 16K RAM 
0 0 1 1 16K RAM 

COOO - FFFF Paged Memory - Bank 3: 

M2 Ml PGl f2.Q - - • 0 0 0 0 SK CRT Soft Character Generator 
0 1 0 0 16K RAM 
1 0 0 0 16K CRT Character/Attribute Control* 
1 1 0 0 16K RAM 

*See Table D-3 

• 
D-2 



5104 

• Table D-3 

CRT DISPLAY MEMORY ROW/COLUMN ADDRESSES 
(MODELS 5503/5504) 

COOO - FFFF CRT Display Memory 

Attribute Data 

COL 1 ••••••••••••••••• 80 1 ••••••••••••••••• 80 

ROW -
1 cooo C04F EOOO E04F 
2 ClOO Cl4F ElOO El4F 
3 C200 C24F E200 E24F 
4 C300 C34F E300 E34F 
5 C400 C44F E400 E44F 
6 C500 C54F E500 E54F 
7 C600 C64F E600 E64F 
8 C700 C74F E700 E74F 
9 C800 C84F E800 E84F 

• 10 C900 C94F E900 E94F 
11 CAOO CA4F EAOO EA4F 
12 CBOO CB4F EBOO EB4F 
13 ccoo CC4F ECOO EC4F 
14 CDOO CD4F EDOO ED4F 
15 CEOO CE4F EEOO EE4F 
16 CFOO CF4F EFOO EF4F 
17 DOOO D04F FOOO F04F 
18 DlOO Dl4F FlOO Fl4F 
19 D200 D24F F200 F24F 
20 0300 D34F F300 F34F 
21 D400 D44F F400 F44F 
22 D500 D54F FSOO F54F 
23 D600 D64F F600 F64F 
24 D700 D74F F700 F74F 

• 
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CHAPTER 6 

SYSTEM SCHEMATICS 

This chapter contains the schematics for the principal 
electronic assemblies for the Wangwriter Models 5503 and 5504/5524. 
Drawing numbers, and nomenclature, are as follows: 

7456 

7771* 

7775** 
7975* 

7776** 
7976* 

7777** 
7977* 

7778** 

7782 

8278* 

725-2635 

Electronics for 911 and 1211 Monitor 

FTC Board 

CRT/Memory Board 

Printer Driver Board 

CPU/Disk Keyboard 

Regulator 

Switch Panel 

Ferro Regulator Board 

Keytronic Keyboard 

*5504/5524 Models only 
**5503 Models only 
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